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ABSTRACT:

FOODWAYS AND A VIOLENT LANDSCAPE: A COMPARATIVE STUDY OF ONEOTA
AND LANGFORD HUMAN-ANIMAL-ENVIRONMENTAL RELATIONSHIPS

by
Rachel C. McTavish
The University of Wisconsin-Milwaukee, 2019
Under the Supervision of Robert Jeske

The goal of this research is to investigate the nature of Upper Mississippian human-
animal-environmental relationships (circa AD 1050-1450), to evaluate the role of resource
management, the role of sustainability, and the multi-faceted nature of human-animal
relationships, to understand how these choices are related to adaptations to structural violence.
The research uses the Koshkonong Locality of southeastern Wisconsin and the Fox/Des Plaines
Locality as case studies to compare divergent Upper Mississippian practices within the northern
Prairie Peninsula.

This study uses zooarchaeological vertebrate and invertebrate data. Inclusive
zooarchaeological datasets provided useful information about basic dietary trends, ecological
management systems, environmental niche exploitation, and non-economic human-animal
relationships.

The Oneota and Langford groups occupying the Lake Koshkonong and Fox/Des Plaines
localities were likely responding to structural violence and the threat of potential physical
violence within their daily resource choices. However, they show different cultural choices in the

more nuanced manners in which they responded to systemic violence. These nuances can be



connected to the divergent perspectives on placemaking and longevity on the landscape and the
connections between choices in sustainability and management of local resources.

Overall, this dissertation research has called into question and provided a case for the re-
evaluation of previous site typological assumptions and how groups settling within a “locality”
interact in a socio-economic and political manner. While previous researchers have classified
and analyzed the Robinson Reserve and Schmeling sites as villages, the inclusion of more data
and a larger understanding with more village sites excavated in these localities allows for their
re-interpretation as mortuary sites. In re-labeling the Robinson Reserve and Schmeling sites as
having a mortuary function rather than a daily village life function, the demographic served in
these specific locations on the landscape is shifted. This shift is necessary for the interpretation
of the faunal assemblages, but more so it shifts the overarching ideas of what sites are located
within these localities, what types of sites one can expect to find in future surveys and
excavations. The intra-locality subsistence data and inter-cultural subsistence data indicates the
value for a nuanced approach is necessary for testing how a group or groups’ daily choices are
affected by the threat of systemic violence.

These two veins of research allows for future discussion of what is involved in Late
Prehistoric groups’ decisions and concepts of placemaking- placemaking as marked by the
surfaces used by the living, by the dead, and when those places are made and intertwined by
both. Most importantly, the challenge to previous site typologies and the more nuanced
examination of intra locality and inter-cultural subsistence data shifts the way in which we

interpret the human-environmental relationship for groups in the region.
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1. Introduction

The focus of this dissertation is the exploration of systemic violence and environmental,
social, political, and religious regime shifts in the Prairie Peninsula during the Late Prehistoric
(circa A.D. 900-1600). The Prairie Peninsula and Western Great Lakes regions show significant
cultural and environmental changes during this period (e.g., Baerreis and Bryson 1965; Baerreis
et al. 1976; Griffin 1937, 1960; Jeske 1990; Springer et al. 1982).

Previous research focusing on these cultural and environmental shifts have incorporated
inter-group conflict to varying degrees (e.g. Brown 1982; Blitz 1993; Emerson 1999; Jeske 1989,
2002; Lambert 2002; Milner 1995, 1999; Milner et al. 2013; Smith and Cowan 2003; Stoltman
2000). Much of the current literature has focused on the effects of warfare in relation to
nutritional stress, bodily trauma, and mortuary patterns (e.g., Emerson 1999; Lambert 2002;
Milner 1995, 1999; Milner et al. 2013; Stoltman 2000). Many of these studies have emphasized
the evidence for violence on the landscape. In this project, the material results of systematic
violence from a zooarchaeological perspective are examined. The daily lifeways of groups
engaged with, or threatened by, conflict is looked at with expectations that conflict will leave
archaeologically identifiable evidence in the resources targeted and consumed. The relationship
between food production and increased violence on the landscape are not necessarily a linear
cause-effect relationship (Keeley 1996) but are an entangled series of nested feedback loops
(e.g., Arkush et al. 2005; J. Arnold 1996; Dietler and Hayden 2010; Edwards and Jeske 2018;
Fabinyi et al. 2014; Hayden 1990; Keeley 1996; Milner 1995).

To investigate possible adaptations to conflict in a nuanced manner, different approaches
to understanding the relationship between violence, faunal use, and spatial patterning are

considered, including Optimal Foraging Theory, conflict theories and risk management.



Two related, but culturally divergent, archaeological cultures are focused upon in this
dissertation--the Eastern Wisconsin Oneota occupation of the Koshkonong Locality and the
Langford occupation of the Fox/Des Plaines Locality. Their everyday adaptations to inter-group
conflict during the Upper Mississippian occupation of southeastern Wisconsin and Northern
Illinois (circa AD 1050-1400), is examined through their use of animal resources and their

spatial use of the landscape.

Evaluating Inter-Group Violence, Territorial Conscription and Risk
Management

Overall, there is evidence for increased violence on the landscape during the Late
Prehistoric in the Western Great Lakes and northern Prairie Peninsula. In this dissertation, a case
is built for violence and its effects on Langford and Eastern Wisconsin Oneota groups. It is
significant to evaluate the evidence and expectations that these groups were living in a
framework of inter-group violence. As groups began to rely more heavily on agriculture, they
were increasingly tethered to a particular area on the landscape (Hart 1990, 1993; Marston 2011).
The defense of these fields and the associated villages become more critical as groups become
increasingly territorial and circumscribed to the landscape (see Layton and Ucko 2003; Zedefio
1997; Zedefio et al. 1997). The degree to which this increasing territoriality and circumscription
materialized archaeologically in subsistence strategies were materialized archaeologically for
Langford and Wisconsin Oneota groups are discussed.

This investigation is warranted as individuals at Wisconsin Oneota and Langford sites
exhibit evidence of trauma and violent death (Brown 1965; Emerson et al. 2010; Emerson and
Emerson 2015; Foley Winkler 2012; Fowler 1949,1952; Jeske 2014; Jeske and Sterner 2016;

Karsten 2015; Langford 1927; McTavish and Jeske n.d.; Strezewski 2006). These deaths are



probably due to systemic raiding and/or other forms of intergroup conflict. If violence, or the
threat of violence, played a role in daily life, it likely affected how groups settled on the
landscape, procured resources, and interacted with or avoided their neighbors (Childe 1941;
Galtung 1969; Fry and Soderberg 2013; Haas and Piscitelli 2013; Lambert 2002; Milner 1992;
Parker Pearson 2005).

The theoretical framework of inter-group and village-based violence has been previously
applied to archaeological investigations in the Prairie Peninsula (e.g., Emerson 1999; Emerson et
al. 2010; Harn 1980; Jeske 1989; Milner 1995, 1999, 2007; Milner et al. 1991; VanDerwarker
and Wilson 2016). In this framework, violence is not necessarily simply direct action, but
includes activities related to preparation for offensive and defensive tactics between attacks. For
example, aside from injury and deaths that directly impact family and corporate structures,
small-scale but consistent raids on settlements and retaliations takes human resources away from
economically productive behaviors at steady and corrosive levels (Gardner and Heider 1969;
Keeley 1996; Maschner and Reedy-Maschner 1998; Milner et al. 1991). Just as importantly, the
threat of violence can constrict group settlement choices and restrict access to economic or other
important resources (Milner et al. 1991). Given human osteological evidence for the scale of
violence, a series of expectations for socio-cultural adaptations for risk reduction in Langford
and Wisconsin Oneota groups are generated and tested.

For this dissertation research, subsistence expectations are based on an optimal foraging
theory (OFT) approach. It has been well established in the literature as a useful approach when
framing arguments regarding resource choice and utilization strategies (Bird and O’Connell
2006; Broughton and Bayham 2003; McGuire et al. 2007). OFT models must be contextualized

to gain an accurate model of the time and place under study. In this case, in addition to



accounting for a caloric input-output scenario, the Langford and Oneota groups occupying the
region had to account for violence as a variable. Therefore, a modified series of optimization for
resource choice, procurement, and processing was created.

Optimization of resources can be attained through simple diversification or intensification of
energy expenditure, but it can also be attained through other strategies (e.g., relocation,
reallocation of labor, refocusing on resource emphasis). Given the social and ecological
environmental contexts of Langford groups one can expect that they would opt for resources that
meet an alternative form of optimization. Three potential optimal resource characteristics and
behaviors loosely based on revised applications of OFT models are proposed for this research.

1) Optimal resources are those relatively close to the habitation site to minimize risk of

venturing too far out of a designated safe zone.

2) Optimal resources serve multiple functions (e.g., hides or furs, dense bones for tool

manufacture, high-yields of grease or marrow for additional caloric intake).

3) Optimal resources are found where other subsistence or resource acquisition activities
occur (e.g., near crop tending, clay resources, chert quarries).

Socio-political pressures from systemic violence are not the only form of pressure within
the region. Environmental changes may also have affected the risk management strategies that
groups engaged. Edwards (2017) used macro-botanical and bone isotope chemistry to evaluate
the risk-management strategies for two sites in the Lake Koshkonong Locality. This dissertation
complements Edwards’s (2017) model-testing and provides new lines of evidence from both the
Lake Koshkonong and Fox/Des Plains Localities.

Zooarchaeological data are integrated to examine a series of nested research questions.
These data are compared with previous lithic, floral, isotopic chemistry, ceramic, and human
skeletal research. The immediate ecological catchment models (from chapter 4) for the study

sites helps to contextualize these multiple lines of evidence and aids in the assessment of



resource acquisition choices. Data will be used to explore how subsistence-settlement choices

were implemented to alleviate the potential risk of violence from outside groups.

Dissertation Research Goals

The following nested research questions are the overarching focus of this dissertation
research. While the main lines of evidence for answering these questions comes from
zooarchaeological and spatial modeling data, all questions will be interpreted using a holistic
anthropological approach. Evidence from previous and ongoing research in the regions is used
(e.g., paleobotantical, bone chemistry isotopes, lithic assemblage and microware, ceramic
morphology and design; copper manufacture and design).

1. Do the diets of Oneota and Langford groups in the Lake Koshkonong and Fox/Des
Plaines localities support the notion that there was systemic violence on the landscape?

2. What is the nature of the relationship between site type and faunal remains in the Lake
Koshkonong and Fox/Des Plaines localities?

3. What is the nature of the human-animal-environmental relationship for Oneota and
Langford groups in the Lake Koshkonong and Fox/Des Plaines localities?

The data collection required to address these nested research questions resulted in a
comparable dataset that can be used in future analyses. Further, it provides the first

comprehensive zooarchaeological dataset for the Lake Koshkonong and Des Plaines localities.

Organization of this Dissertation

The dissertation is organized to first provide readers with contextual and theoretical
background to the research topics.

Chapter 2 provides a discussion of the theoretical considerations of the research. It
discusses the concept of violence and warfare among and between groups, how groups attempt to
navigate a violent landscape, connections between OFT models and violence as a contributing

factor for resource acquisition, the connection between the physical landscape and habitation



settlement expectations within a violent landscape. The chapter ends with a theoretical model of
modified OFT expectations for Lake Koshkonong Oneota and Langford subsistence given the
respective socio-political and ecological settings. These modified expectations are used to
evaluate the degree to which the faunal data supports the notion of systemic violence.

Chapter 3 presents the culture history of the study region and the general background of
Langford and Wisconsin Oneota research. Chapter 4 summarizes the history of archaeological
investigations at the five primary study sites.

Chapter 5 provides a discussion of the methods used in the data collection and analysis.
Zooarchaeological techniques and quantitative metrics are discussed. The methods and results of
an actualistic study to determine potential differences in taphonomic processes and flint-
knapping use of white-tailed deer antler are presented

Chapter 6 is dedicated to the vertebrate and invertebrate remains identified in the Lake
Koshkonong and Fox/Des Plains Localities. Chapter 7 provides analysis of the data and
discusses its implications for the research questions suggests potential future avenues for

continued research and concludes the dissertation.



2. Theoretical Framework

This dissertation uses two theoretical perspectives—conflict theory and Optimal Foraging
Theory (OFT)—to create a series of research expectations for interpreting the archaeological
samples. Conflict theory, and expectations for how groups behave in situations of systemic
violence is used as an overarching theoretical paradigm. This paradigm frames the landscape and
resource models developed for the subsistence-settlement analysis and determining the choice of
methods. Traditional optimal foraging expectations and interpretations were about cost-benefit
ratios, often measured in kilo-calories of food consumed and the energy expended to acquire it
(see Pyke 1984; Pyke and Pulliam 1977; Smith and Moss 1983). The proposed modifications to
OFT expectations used in this dissertation consider the hypothesis of a violent landscape and
socio-political environment, which would have fundamentally affected the human-animal-
environmental relationship in daily life.

There have been investigations of why humans are violent since the written record, and
anthropology has a long and complex literature on the origins and causes of violence and
warfare. One specific aspect of that literature, the application of village-based conflict and how it

can be integrated into the daily lifeways of people.
Peace and Violence

Peace and violence have nuanced and non-rational behavioral realities that need to be
defined for this project. However, it is important to recognize that peace and violence are
complicated and often culturally-specific concepts. They can be thought of as two ends of a
larger behavioral and socio-political spectrum. Further, there is a broad spectrum of behaviors
and conditions that constitute peace and violence. There is the traditional dichotomy of harmony

and cooperation versus competition (e.g., Barash and Webel 2017; Bonta 1997; Imbusch 2003).



There is also competition, symbolic hostility, geographic exclusion, and physical confrontation
(e.g., Balandier 1986; Ball-Rokeach 1980; Bonta 1997; Coser 1966; Imbusch 2003). Physical
confrontation can run the gamut from interpersonal violence to multi-person conflict. Multi-
person conflict can occur between groups or among groups within a village, tribe, culture, nation,
etc. These may consist of isolated attacks, sporadic clashes, organized and planned attacks
(Barash and Webel 2017; Barnes 2017; Galtung 1969; Imbusch 2003; Labigne and Sassauer
2012; Martin and Frayer 1997). Often, the exact classification of the violence or a violent action,
or series of actions can be difficult and can be subject to inter-researcher perspective and is
culturally specific. The effects, physical, mental, cultural, can be seen in risk management
strategies employed by particular groups as both direct and indirect responses to conflict, or
perceived risk of conflict (e.g., Arkush and Stanish 2005; Barber 2012; Bates et al. 2002; Chang
et al. 2012; Collier et al. 2008; Feldman and Stenner 1997; Flint et al. 2009; Galtung 1990;
Huddy et al. 2007; Otterbein 1970, 1999, 2011; Schlight 1990; Shackel 2003; Singh 1976; Smith
et al. 2003; Whitehead 2004).

Peace may be defined as the absence of violence or the threat of violence (Galtung 1969;
Kurtz and Trupin 1999). As such, peace can be marked between times of conflict. Peace is often
described as primarily cognitive in nature, a state of mind or state of being that is absent from
conflict or competition (e.g., Galtung 1969; Otterbein 1970). If peace is primarily defined as
cognitive state of being, then it is often difficult to ascertain for an outside analyst. However,
behaviors that mitigate the risk of conflict, essentially designed with the goal of preserving
peace, may be discerned (Ewers 1975; Huddy et al. 2007; Otterbein 1970; Singh 1976). These
risk-management behaviors are often inscribed into the underpinnings of a group’s daily

structure, such as increased social isolation and reduced territorial exploitation (Feldman and



Stenner 1997; Flint et al. 2009; Gordon and Arian 2001; King and Wheelock 2007; Lekson 2002;
McDoom 2012). These behaviors may result in detrimental outcomes that can be measured
archaeologically, including reduced health and nutrition, lack of non-local resources, lack of
trade items, withdrawal to defensive positions on the landscape, or even evacuation of a long-
established homeland (Barash and Webel 2017; Bonta 1997; Coser 1966; Galtung 1969, 1990;
Lekson 2002; Lubkemann 2005; McDoom 2012; Turk 2004).

Peace and conflict may also be identified geographically. In times of peace, territories,
neighborhoods, or any culturally-defined boundaries between groups should have relatively fluid
boundaries. Distinctions between states, nations, empires, resource acquisition sites, would shift
depending upon the goals and scope of conflict (e.g., national borders redrawn, transportation
routes restructured or under different group’s authority) (Arkush and Stanish 2005; Barber 2011;
Brunnschweiler and Bulte 2009; Ewers 1975; Flint et al. 2009; Huddy et al. 2007; Hume 2008;
Kohler and Alcock 1976; Singh 1976; Whitehead 2004).

During and after conflict, a resulting series of behavioral changes must be created and the
sense of normalcy in daily activities is often shifted. These behaviors can be created by or create
an overarching doxa. An example of violence, or the threat of violence creating a doxa would be
if neighboring groups were killed or had killed members of your group in the past. One then
accepts that the neighboring group are an enemy and then act accordingly. As such, a group or
individual engaged in conflict likely changes how they act around the opposing group(s) to
maintain their stance, avoid particular parties, attempt to de-escalate the conflict, or attempt to
escalate the conflict. Daily habits such as where to go, with whom to talk, transportation routes,
and/or the shifting of daily priorities, can all be affected. If a conflict is sustained, then these

shifted behaviors often become the new normal or a shift in habitus occurs, which can create or



be created from a doxa. Without any physical harm occurring to an individual themselves, that
person will still act accordingly to avoid a perceived enemy wishing them harm. This doxa of a
neighboring group wishing violence or harm is passed down through generations through
enculturation.

In the case of territoriality and resource acquisition, one may see groups moving longer
distances on the landscape to vacate their previous homeland, a series of ethnic expressions
suppressed or modified to assimilate, the eradication of a particular group in the region, and/or a
change in the sourcing of trade materials and food resources (Beernet 2000; Conor 1988; Ewers
1975; Keener 1999; Labigne and Nassauer 2012; McDoom 2012; Senaratne 1997; Thomson
2011; Zolberg et al. 1992).

In smaller-scale conflict-based shifts, between times of conflict and peace, groups may
travel with more or less territorial restriction. These restrictions do not necessarily need to come
from an opposing group’s authority. The desire to minimize the risk of encountering another
group may result in the territorial restriction of particular raw material sourcing (e.g., quarry
access, transportation routes, agricultural land, hunting territory). This risk minimization is about
encountering another inimical or hostile group (Collier et al. 2008; Feldman and Stenner 1997;
Flint et al. 2009; Galtung 1990; Huddy et al. 2007; Otterbein 1970). Decisions to minimize the
risk of conflict are often ingrained into cultural practices through a doxa (Barash and Webel
2017; Coser 1966; Galtung 1990).

Thomas (1992) expands his previous theories on conflict management to describe how
psychologically, groups and individuals will respond to conflict or the threat of conflict, often

adapting behaviors to minimize immediate and long-term risk (Table 2.1).
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Table 2.1: Temporal Categories

Time Horizon of Theory

Properties of Theor
P 4 Short-Term Longer-Term
Focus Coping with here and now Building desirable futures
Context Assumption Contextual variables are given Contextual variables are changeable
Goal Local optimum: Global optimum: excellence

best achievable in present situation

What actions to take in present

Recommendations .
circumstances

What circumstances to create

Type of Theory Contingency Theory Normative (universalistic) theory

Flavor Pragmatic/Realistic Idealistic/visionary

Violence and the Archaeological Record

Violence, whether direct or systemic, does not necessarily leave a single or always
replicable material signature, but there are commonalities among expected behaviors resulting
from violent or threatening living conditions. However, within a given context, the behaviors that
stem from the actuality or the threat of systemic violence (e.g., terror threats, raids, vandalism,
consistent harassment) can lead to a set of learned cultural behaviors.

Such behaviors, whether they are doxa or shifts in activities based on new threats, may be
linked to models regarding risk management and risk buffering, which have long been adopted
by archaeologists engaging in different Optimal Foraging Models. Such behaviors may include,
but not limited to, the following:

1) Staying in relatively close proximity to a centrally populated area/habitation site

2) Settling close to family, kin groups, and/or people of your same set of
backgrounds/culture

3) Settling in an area that is as safe as possible for a given set of cultural norms, beliefs, and
available geographic territory

4) Maintaining a safe zone or no-man’s land, (see Emerson 1999)

It is important to note that the above set of potential behaviors for risk management
strategies of groups under the threat of violence can occur individually, simultaneously, or not at

all, depending upon the specific cultural context. These very generalized sets of behavioral
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examples can be adapted to the archaeological record, using a combination of ethnographic,
ethnohistoric, and archaeological data.

Galtung’s (1969) typology of violence as a theoretical framework has been used as a
heuristic device by archaeologists to explore multiple axes of conflict situations (e.g., Bernbeck
2008; Halling and Seidemann 2017; Lindman 1987; Redfern 2016; Tung et al. 2016; Tyner
2014; Vander Walker and Wilson 2016). Models of direct, indirect, psychological, and physical
violence as a heuristic framework allow researchers to better address the nuanced
interconnectedness between subsistence-settlement patterns, the material correlates of habitus
(see Binford 1962, 1977; Bourdieu 1977), relationships with neighboring groups (e.g., groups
defined geographically by individual sites or localities), and different archaeological cultures that
show overlapping periods of occupation within a similar defined territory (e.g., Langford and
Fisher groups in Northern Illinois). These groups could easily go from friendly allies and trade
partners to competing groups within the two-sigma time span of a single radiocarbon assay. This
methodological reality of archaeology and equifinality is daunting, but we cannot discount the
likelihood and potential for these complicated relationships to remain fluid (e.g., Arkush and

Stanish 2005; Carman and Harding 2013; Keeley 1996; Sastre 2008).
Village-Based Conflict

Anthropological Analogies in Theory Building: The Yanomamd

The Yanomamd have been used as a classic anthropological example for testing
theoretical models of village-based conflict, also furnishing archaeological analogies (e.g.,
Chagnon 1988, 1990, 1997; Fauto 2000; Ferguson 1995, 1996, 2001; Harris 1984; Maschner and
Reedy-Maschner 1998). The same data sets have been used to support multiple theoretical

paradigms, exemplified by the Chagnon-Ferguson debate, which pit Darwinian explanations
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against materialist approaches to village-conflict studies (Chagnon 1988, 1990, 1997; Ferguson
1997, 2001). Marvin Harris (1984) also proposed a theory regarding the Yanomamao.

Napoleon Chagnon’s arguments for Darwinian explanations are grounded in the concepts
of violence and competition central to theories of biological fitness (Chagnon 1988, 1989, 1990).
The traditional Darwinian fitness model is sometimes used unmodified but can also be adapted to
a model of socio-cultural fitness (see Thorpe 2003). Socio-cultural fitness is based on the
concept of enculturation and continuation of a culture, basic lifeways, and/or ethnic traits into the
next generation. This socio-cultural fitness model explains conflict-based resistance to foreign
cultural characteristics and/or rival groups potentially imposing their cultural lifeways. This
framework works well for archaeological case studies where there is well preserved evidence for
rival ethnic or cultural groups occupying neighboring territories or for cases of conquest and
empire building (e.g., Tung 2007; Quilter 2002).

Chagnon’s (1998) analogy falls apart when attempting to link reproductive success to
successful warriors. However, as Thorpe (2003) points out, connections between reproductive
and/or socio-political success to violence can also be attributed to the older age of killers within
this society. Maschner and Reedy-Maschner (1998:22) use the same data to interpret conflict
through the lens of socio-cultural fitness, where the prestige of an individual can be maintained
through conflict. In this case study, the prestige that comes from successful raiding is just as
important as the ability to produce more viable offspring.

Marvin Harris (1984) directly critiqued Chagnon about motivations behind Yanomamé
warfare. His hypothesis is based on the concept that as village populations increase, the
immediately available game animals are easily depleted. As protein sources become depressed,

inter and intra-group conflicts occur. These conflicts can result in village fission and hostile
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groups creating buffer zones between habitation areas. These no-man’s lands between groups
would allow for wild game to repopulate. This perspective is easily applied to archaeologists
studying site-settlement patterns for a region incorporating ecological modeling, subsistence
data, and conflict studies (e.g., Kohler and Varien 2012; Rice and LeBlanc 2001; Thurston
2006).

Brian Ferguson’s materialist model adopts the principle that conflict arises due to a
competition for resources (e.g., land, food, water highway access) (Ferguson 1989, 1990a, b,
1992, 1995). Ferguson argues that there is not a realistic rationale for actors to risk life and limb
for anything other than alleviating a resource deprivation (Ferguson 1995). Through this
narrowed materialist framework, conflict is necessary for “the redistribution of resources, people,
and the balance between them and is a direct result of resource stress and overpopulation”
(Maschner and Reedy-Maschner 1998:21). This framework is useful for archaeological studies
where there is well preserved environmental and skeletal evidence for environmental shifts
potentially resulting in nutritional stress (Thorpe 2003). Ferguson (1996) posited that the
Yanomamo went to war to obtain and control metal trade goods brought in by Europeans. Since
there was a limited amount of metal goods, which were unequally distributed, the uneven influx
of metal blades (axes, machetes, knives) the repayment for these goods was given through labor,
brides, military assistance, etc. Outright war between groups occurred when there was a
perceived opportunity to benefit from the raiding and re-dispersal of these goods from those
directly trading with the Europeans (Ferguson 1996). In this revised model, Ferguson (1996)
shows that an unequal access to resources (i.e., inter-group conflict, competition for resources)

can result in physical violence.
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It is important to note that Harris’s (1984) game-hypothesis may also factor into
archaeological investigations of village conflict between groups. While Ferguson (1996) explains
that groups in the Amazon would just move rather than engage in conflict if resource depressions
occurred, he assumes that there is somewhere on the landscape that groups can safely relocate.
The balance between cultural notions and investments into a sense of permanence on the
landscape, the realities of the threat of violence turning into physical violence, and the socio-
political and environmental constraints need to be addressed when attempting to investigate these

complex relationships for Prehistoric groups.

Modified Approach to Investigating Village Conflict

Archaeological research has indicated that there was a violent landscape for village
groups, while maintaining an ethnic or cultural distinction. These groups also possibly chose
specific areas on the landscape for resource and defensive advantages (e.g., Bamforth 1994; Haas
and Creamer 1993; Keeley 1996). Distinct groups may have coalesced from previously related
but geographically separate groups or connected related groups under a cohesive set of risk-
mitigation goals.

In line with Thorpe’s (2003) call for a more integrated and careful approach to using
ethnographic and archaeological analogies in conflict studies, the approach taken in this
dissertation incorporates behaviors we expect to see in times of stress that may result from the
socio-political environment (e.g., competition with neighboring groups) as well as the physical
environment (e.g., resource depression, climate change). This combination of theoretical
approaches can serve to interpret the presence or absence of the effect of systemic violence
among Late Prehistoric Langford and Wisconsin Oneota communities with regards to their daily

lifeways.
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This dissertation contextualizes data and keeps the hypothesis-testing derived from the
theoretical model to a local archaeological region (e.g., Prairie Peninsula, Eastern Woodlands,
Great Lakes). Specifically, the work here does not use the same constraints on Oneota
environmental and social landscapes as Ferguson, Harris, and Chagnon used to discuss the
Yanomamo®. Nonetheless, a modified Economic/Darwinian derived Optimal Foraging Theory
perspective can provide a framework for explaining population movement, risk reduction and/or

patterns of violence in small scale societies.
Optimal Foraging Theory

Optimal Foraging Theory (OFT) is a biological model derived from mathematical game
theory. This model was used to explain and predict the foraging patterns and choices of animals
(for a summary, see Pyke 1984). Anthropologists have long since adopted this model as a
heuristic framework to explain and interpret the behavioral choices of foraging groups around
the world (see: Gremillion 2002; Hawkes and O’Connell 1992; Smith 1983). Archaeologists
have used ethnographic, ethnohistoric, and ethnoarchaeological bodies of literature to create
analogies using OFT models to interpret non-state level societal subsistence-settlement
patterning (e.g., Bird and Bliege Bird 2000; Broughton 2002; Codding et al. 2010; Winterhalder
et al. 1999). Smith et al. (1983) review the basic assumptions underwriting OFT models and
addresses the critiques of this model as applied to past and present human groups.

Most foraging models assume that foragers will be selected to behave so as to

maximize the net rate of return (of energy or nutrients) per unit foraging time.

This assumption seems reasonable under a variety of conditions, including the

following: (1) available food energy is in short supply (fitness is energy-limited);

(2) specific nutrients are in short supply (fitness is nutrient-limited); (3) time for

adaptive nonforaging activities is scarce (fitness is limited by time available for

nonforaging activities); or (4) foraging necessarily exposes the forager to greater

risks (fitness costs due to predation, accident, climatic stress, etc.) than do

nonforaging activities (for further discussion, see Orians 1971; Schoener 1971;
Smith 1979; Winterhalder 1981a, 1983b). (Smith 1983:626)
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In OFT models, there are basic choice-based categories from which a set of criteria can
be selected to frame a hypothesis-testing research inquiry. These categories include diet breadth,
patch choice, time allocation, group size, and settlement location (Smith 1983:624). Essentially,
the analyst can distinguish a series of hypotheses focusing on the relationship between
optimization in food procuring within the context of a general choice-based category (e.g., where
to live, how to utilize habitat resources). Multiple categories can be explored and compared using
the same dataset. Given the specific cultural context, physical environment, and resource options,
expectations can be generated and then tested using a deductive approach. A summary of

important variables for each choice category is outlined below (Table 2.2).
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Table 2.2. Optimal Foraging Model Categories (adapted from Smith 1983:627)
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By using OFT models, analysts can work to quantify the likelihood or levels of
optimization regarding resource procurement and utilization by foraging groups (Bird and Bliege
Bird 2000; Bright et al. 2002; Broughton 2002; Codding et al. 2010; Gremillion 2002; Hawks
and O’Connell 1992; Smith 1983; Smith et al. 1993). OFT models, and behavioral ecology
approaches more broadly, are well established theoretical frameworks in archaeology (e.g.,
Broughton 2002; Codding et al. 2010; Munro 2004; Winterhalder 1981; Winterhalder et al.
1999).

OFT models have been critiqued for their tendency to link human behavior to a
deterministic model of strategic subsistence decisions, whereas human actors in real life
situations cannot be counted on to make wholly rational decisions (Gremillion 2002; Smith et al.
1983. In fact, these models are best used as heuristic devices for hypothesis-testing rather than as
blanket generalizations of individual actor behavior. Humans make food choices based on more
than caloric or dietary optimality, including taste, convenience, other uses (see Mintz et al.
2002).

The broad OFT categories selected for individual archaeological case studies vary
depending on specific contextual parameters. As such, respective socio-political environments on
the landscape must be accounted for, in addition to the location of environmental patches in
relation to settlements. In the case of a violent socio-political situation, actors face additional
realities that are not necessarily accounted for in the choice-categories outlined in traditional

views of OFT.

OFT Criteria Modifications for Groups Under Threat of Violence
It has long been recognized that under conditions of population growth, foraging groups

tend to fission into multiple smaller groups rather than increase group size (Birdsell 1958). Over
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time, if groups continue to fission and they face some constraint on out-migrating, some groups
will be unable to use the landscape fully, losing access to resources (Vierra 1982:170). Vierra
(1982:170) termed this situation “regional packing” and argued that under these circumstances,
mobile groups will opt to reorganize according to Binford’s (1980) model of logistical mobility,
situating a base camp or village near aggregated or critical resources to avoid conflict with
neighbors.

Cultivation and agriculture may be thought of as purposeful aggregation of resources.
Even with the potential to reorganize and operate within smaller territories, it is easy to envision
that some groups may lose access to necessary resources and resort to militant activity to obtain
what they need from their neighbors. In a regional packing scenario, we may expect groups
located near aggregated resources or agriculturally productive land to engage in defensive
measures even when they are not under active hostile action. For example, we may expect
populations to stay close to home and obtain local resources within the immediate or safe
vicinity from the habitation site (e.g., Maschner 1997; Nolan 2003).

However, extreme territorial restriction is likely a relatively short-term solution because it
may lead to a local resource depression, which would be unsustainable for village populations
(Broughton 2002; Cannon 2000; Codding and Bird 2015; Fisher and Valentine 2013). Even for
agricultural groups, a few poor consecutive harvests may lead to catastrophic consequences. For
territorial restriction to be a viable strategy, it may be necessary to employ a diversification
strategy to prolong energy acquisition and stave off local resource depression. To be observable
in the archaeological record, this pattern of restriction and diversification in food choices must be
long term. Several factors will obscure relatively short-term subsistence shifts, including but not

limited to, taphonomy, equifinality, and temporal overlap in radiocarbon assays.
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OFT Expectations for Groups Responding to Territorial Conscription
Optimization of resources can also be attained through means other than simple
diversification or intensification of energy expenditure. Three potential optimal resource
characteristics and behaviors loosely based on revised applications of OFT models can be used.
1. Optimal resources are those within relatively close proximity to the habitation site to
minimize risk of venturing too far out of a designated safe zone.
2. Optimal resources serve multiple functions (e.g., hides or furs, dense bones for tool
manufacture, significant amounts of grease or marrow for additional caloric intake).

3. Optimal resources are found where other subsistence or resource acquisition activities
occur (e.g., near crop tending, clay resources, chert quarries).

These expectations are aimed to consider multiple lines of evidence to evaluate each

respective faunal assemblage in each site, archaeological culture, and region.

Summary

Two main theoretical paradigms, village-based violence and optimal foraging theory are
used to frame a series of research expectations for interpreting archaeological data from early
agricultural sites. Using these models as a combined heuristic framework, the landscape and
resource models used in the subsistence-settlement analysis are interpreted through an
anthropologically holistic perspective. A modification to traditional optimal foraging
expectations for the faunal analysis was created using an expectation of regional conflict. Thus,
foraging for game can be modeled with an emphasis on risk management, where a key risk is
that of being attacked by a neighboring group. This model can be applied to Langford and

Oneota agricultural populations of the 12"-15the centuries in the Prairie Peninsula.
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3. Culture History

Upper Mississippian

Upper Mississippian is a taxonomic category that includes a broad geographic and range
of distinct archaeological cultures (Figure 3.1). The relationship of these archaeological cultures
to actual cultures and ethnicity is debatable (see Binford 1969, 1970, 1977; Jones 2002). Cultural
traditions include: Oneota Tradition, Langford Tradition, Fort Ancient Tradition, and Oliver
Phase (Brown and O’Brien 1990; Cook 2007; Emerson 1999; Gibbon 1970, 1972; Griffin 1943;
Hall 1962; Jeske 1989, 1992, 2003; Schneider 2015) (Table 3.1). Temporally and spatially,
Upper Mississippian material culture overlaps with both Late Woodland and Middle
Mississippian Traditions (Cook 2007; Droessler 1981; Emerson et al. 2000; Essenpreis 1978;
Hart 1999; Kelly 1990; Smith 2014; Yerkes 1988). This overlap occurs circa AD 1000 and
continues for as much as 200-300 years (Brown and O’Brein 1990; Emerson 1999; Jeske 1989,
2000; Jeske and Sterner 2016). These traditions are separated archaeologically based on material
culture, and inferred social complexity, subsistence economics, and mortuary programs. It is
important to note that some researchers debate the inclusion or separation between Oneota and
Langford (cf. Barres 2001; Jeske 2003), but for the purposes of this dissertation they are treated

as related but discrete cultural entities.
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Figure 3.1. Upper Mississippian Traditions in Relation to Oneota and Langford Groups.
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Table 3.1. Upper Mississippian Traditions in Midcontinent

Upper Mississippian Traditions
Tradition Dates Citations
Oneota AD 1000-1650 Hall 1962; Overstreet 1997
Langford AD 1000-1450 Brown 1961; Jeske 2000
Fort Ancient AD 1000-1650 Cook 2007
Oliver AD 1400-1650 McCullough 2000

In Wisconsin and northern Illinois, Late Woodland groups occupied the region circa AD
400-1300 (Clauter 2002; Goldstein and Richards 1991; Richards and Jeske 2002). They are
associated with small village occupations, a shift from hunter-gatherer-foraging to early
horticulture and food production, an increase in sedentism, and mortuary interments within
mounds (Emerson et al. 2000; Gartner 1999; Hart 1999; Richards 1992; Storck 1974; Theler and
Boszhardt 2000). In southern Wisconsin specifically, the building of effigy mounds that were not
always used for mortuary purposes is prevalent (Birmingham and Eisenberg; Hurley 1975; Rowe
1956).

The differentiation between Late Woodland groups and Mississippian groups is generally
seen through ceramic production. Late Woodland groups used grit-temper, while Mississippians
primarily used shell temper and shift to more globular jars through time (Clauter 2002;
Farnsworth et al. 1991; Fortier and Griffin 1976; McElrath 2002; Goldstein and Richards 1991;
Hall 1962; Jeske 1990; Milner 1990; Schneider 2015). A notable exception is the Langford
Tradition in northeastern Illinois. Langford groups also used Oneota-like design motifs but used
a fine mafic mineral, gabbro, for temper. The tabular gabbro allowed for thin ceramic walls
similar to shell tempered ceramics, (Brown 1961; Brown et al. 1968; Emerson and Emerson
2015; Fowler 1949; Hall 1962; Jeske 1989, 2003; Langford 1929). Langford groups, while

within a separate archaeological category than Oneota, are classified as an Upper Mississippian
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group (Brown and O’Brien 1990; Early 1974; Emerson 1999; Emerson et al. 2010; Emerson et
al. 2017; Jeske 1989, 1990, 2003). Langford geographic distribution is essentially northeastern
Illinois, with a few outliers, and this region is surrounded by multiple shell-tempered using
groups—Middle Mississippians to the south, Oneota groups to the north and west.

Middle Mississippian archaeological culture is seen as a divergence from previous Late
Woodland lifeways. This divergence manifested differently in socio-political organization,
material culture use, burial practices, and subsistence economics from Upper Mississippian
groups (Brown and O’Brien 1990; Emerson 1999; Emerson et al. 2005; Emerson et al. 2000;
Jeske 1990, 2003; Kelly 1990; Smith 2014; Yerkes 1988). Middle Mississippian sites show
evidence of a stricter social stratification, represented by architectural structure and organization,
and mortuary activities including elaborate grave goods, cache offerings of exotic materials, and
internments within burial mounds (Brown and O’Brien 1990; Hall 1962; Jeske 1990; Schneider
2015). Additionally, there is evidence of a dramatic increase in food production and reliance on
maize agriculture at the expense of exploiting wild food sources (see Emerson 1999, Emerson et
al. 2005; Pauketat 2004; Pauketat and Emerson 1997; Milner 1998).

In contrast, Upper Mississippian groups are generally seen as highly diverse in their
reliance on maize cultivation, settlement types, mortuary patterns, and the different degrees of
direct and indirect influence from Cahokia (Brown and O’Brien 1990, 1967; Early 1974;
Emerson et al. 2005; Emerson and Emerson 2015; Foley 2012; Hall 1962; Jeske 1990; Jeske and
Sterner Miller 2015; Schneider 2015). Fort Ancient and Oliver Phase sites do appear to have had
closer ties (e.g., similarities in site layout, societal hierarchical embodiment, ceramic motifs) to
Cahokia and Middle Mississippian sites (Cook 2007; Cook and Fargher 2007; Comstock 2017;

Schulenburg 2012). Oneota and Langford villages were much smaller than Middle Mississippian
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villages, with less organization in hierarchical site structure such as central plazas and pyramid

mounds for elite residences and burials (Brown and O’Brien 1990; Early 1974; Emerson 1999;

Jeske 1989, 1990, 2003).

Oneota Tradition

Charles Keyes (1927) coined the term Oneota to describe shell-tempered ceramics from
sites along the Upper lowa River in northeastern lowa. Oneota was further defined under the
Midwest Taxonomic Method as a part of the Upper Mississippian Phase (Griffin 1966; Hall
1962; McKern 1945). The term Oneota has been used since to classify archaeological sites in the
western Great Lakes and Plains regions within the Midcontinent (Benchley et al. 1997; Brown
and Sasso 2001; Buikstra and Milner 1991; Green 1995; Hart 1990; Henning 1998; Overstreet
1997; Ritterbush and Logan; Sasso 2003). It is important to note that since Keyes and McKern
first applied the term Oneota to archaeological sites, the term has become so broad that is has
very limited utility, similar to the term Celtic among Old World archaeologists.

In Wisconsin, there are different Oneota manifestations, generally divided into two larger
regions: eastern and western Wisconsin (see Schneider 2015). These manifestations are related
but divergent, and within each half of the state, there is variation within each locality (Boszhardt
1994; Edwards et al. 2017; Jeske and Edwards 2015; Jeske and Sterner 2016; Overstreet 1997,

Schneider 2015; Sterner 2012, 2017; Theler and Boszhardt 2000, 2006) (Figure 3.2).
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Oneota Chronology in Wisconsin

Robert Hall (1962) used ceramic correlations and radiocarbon dates to propose a
chronology for the Oneota Tradition in Wisconsin (1962:106). The three horizons were:
Emergent, Developmental, and Classic. Overstreet (1997) included a later Historic horizon to
Hall’s chronology (Table 3.2). The horizon concept has been a matter of debate (see Brown and
Sasso 2001; Boszhardt 1997, 2004; Henning 1998; Tiffany 1982, 1997, 1998; Overstreet 2001).
Recent excavations providing new information on radiocarbon chronology, house forms,
ceramics, and lithics show that these chronologies are not readily applicable to eastern Wisconsin
(see Edwards 2017; Schneider 2015; Sterner and Jeske 2017). Radiocarbon data at Lake
Koshkonong sites show that the area was occupied beginning as early as AD 1050-100 and
continued until circa 1430.

Ceramics have been the primary, and original, form of material culture used to define
temporal horizons and regional phases within the Oneota Tradition. Stylistic and manufacture
changes in ceramic production are often used to determine variations within regions as well as
temporal shifts to infer technological changes and the movement of peoples (Boszhardt 1994;
Brown and Sasso 2001; Hall 1962; Schneider 2015). However, Schneider’s (2015) ceramic data
did not support Boszhardt and McCarthy (1999)’s model, as the ceramic production types were
too different within and between localities and did not match the radiocarbon distribution seen in
the LaCrosse locality and the Mississippi River Valley.

Schneider shows that ceramics from Oneota localities of Lake Koshkonong, Tomorrow
River, and Green Lake demonstrate largely isolated groups with some interaction, with
significant variations in motif and local production—not groups sharing a single set of ideas for

ceramic design and production.
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Similarly, Sterner demonstrates distinctive technologies for lithic production and use
between Lake Koshkonong and LaCrosse, which does not support a horizon concept. This
framework of using artifact typologies to correlate with large distinct cultural changes among
Oneota groups has also been conducted using a point-scraper index based in LaCrosse,
Wisconsin, which has been expanded into parts of southeastern Minnesota and eastern lowa (see
Boszhardt and McCarthy 1999). Following Hall (1962), Boszhardt and McCarthy (1999) found
a correlation between ceramic typologies, point-scraper proportions, and phases/horizons for
Oneota sites within the LaCrosse locality. They suggested that Hall was correct in linking the
decrease in points to scrapers through time to an increase in bison hunting and change through
time.

Sterner (2017) suggested that the differences in the point-scraper index between
LaCrosse and Lake Koshkonong is a higher proportion of triangular points rather than fewer
scrapers. In her lithic analysis, Sterner (2017) argues that perhaps these differences have less to
do with proximity to bison hunting but are instead related in differences in the degree of conflict.
Ceramic Technology

In 1962, Robert Hall proposed several Wisconsin Oneota ceramic types (Figure 3.3)
based on ceramic assemblages at the Carcajou Point site. Most of these ceramic types have been
used by researchers as a standard typology for Oneota sites within Wisconsin (i.e., Carcajou
Curvilinear and Carcajou Plain, Grand River Trailed, Grand River Plain, Koshkonong Bold and
Busseyville Grooved Paddle). Recent ceramic analyses using Eastern Wisconsin Oneota sites by
Schneider (2015) and Carapax (2017) demonstrate that from A.D. 1050-1400 groups used
ceramic manufacture and design motifs to distinguish themselves between respective localities.

Schneider (2015) builds a case for pottery manufacture in the Lake Koshkonong locality using
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grooved paddle surface treatment and design motifs to accentuate their socio-political autonomy
from other Oneota localities and other Upper Mississippian groups in the greater Prairie

Peninsula (e.g., Fisher, Langford, Fort Ancient, Oliver).

'“, I‘CU' ‘

Figure 3.3. Ceramic Sherd from CBHC, adapted from Jeske et al. 2003

Lithic Technology

Oneota chipped stone tool technology includes both formal and likely curated tools and
expedient tools. A variety of formal tools are typically found in assemblages, including
triangular points (Madison Triangular), scrapers, knives, and drills (Gibbon 1986). Expedient
chipped stone tools are often unrefined bifacial and unifacial tools and utilized flakes (Figure
3.4) (Boszhardt 1994; Jeske and Sterner Miller 2015; Sterner and Jeske 2017; Wilson 2016).
Such tools are often made using local chert, often of fair or inferior quality (Jeske and Sterner

Miller 2015).
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Figure 3.4. Madison Triangular Points from KCV site, adapted from Wilson 2016:199, Plate 9

Since Late Woodland and Middle Mississippian groups also utilized local raw materials
of varying quality of chert, often with the same or similar formal tool forms, Gibbon (1986)
argues that stone tool assemblages are not diagnostic of an Oneota occupation. Groundstone tool
technology has not been investigated as thoroughly as chipped stone tools (e.g., Jeske and
Sterner Miller 2015; Sterner 2012; Sterner and Jeske 2016). However, there are sometimes
manos, metates, and nutting stones that have been recovered (Jeske et al. 2003; Sterner 2012a).
Groundstone, as a formal tool, can also be reused as liners for fire rings and is sometimes

underreported and classified as fire-cracked-rock (McCullough 2007).

Structure Types

Oneota house types are varied. Although it is thought that early house structures included
square wigwam-like structures, rectangular structures, and pit houses (Overstreet 1997:260),
later structures are primarily square wigwam-like structures (Overstreet 1997:39-41). At CBHC,
there are a minimum of three longhouses with wall trenches and four subrectangular houses with

postholes. The longhouses may be younger than the square structures, but there is an overlap in
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radiocarbon assays (see Jeske and Sterner 2018). Longhouse structures continued through the
site history.

Through time, there appears to be slight change regarding house structure types—they
remain varied but are predominately square structures. The most notable difference in settlement
patterns is the increased size of Oneota villages (O’Gorman 1996; Overstreet 1995, 1997). This
increase in settlement size correlates with an increase in reliance on maize horticulture (Edwards
2010; Edwards and Jeske 2013, 2015; Overstreet 1997).

Some Oneota sites exhibit potential ritual deposits within houses or potentially created
during house construction. For example, the Crescent Bay Hunt Club site (CBHC) includes an
unknown structure type, with post mold angles indicating a circular domed structure, unlike
others excavated in the region (Jeske et al. 2016; Sterner and Jeske 2018). The function of the
structure is not necessarily ritual, but the absence of refuse within or nearby the structure

suggests that this space was perhaps a communal area within the site.

Copper Technology
Copper mining and working was established among prehistoric groups long before the

Late Prehistoric (e.g., Ahlrichs 2016; Fogel 1963; Hruska 1967; Pleger 2000; Ritzenthaler 1946;
Stoltman 1986; Wittry and Ritzenthaler 1956). Oneota groups primarily used copper similarly to
previous Late Woodland groups (Ehrhardt 2009; Jeske and Hunter 2001; Overstreet 1997).
Oneota groups used copper for both utilitarian (e.g., awls) and decorative (e.g., beads, pendants)
purposes (Overstreet 1997; Pozza 2016). Pozza (2016) showed potential shared ideological
characteristics through time at the Lake Koshkonong Locality, aligning some copper artifacts to

ceramic motifs.
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Hill and Jeske (2011) conducted a temporally and spatially comparative LA-ICP-MS test
using Oneota copper artifacts from the Lake Koshkonong Locality. Their preliminary results
showed that Oneota occupants of Crescent Bay and Middle Mississippian occupants of Aztalan

seem to be exploiting resources in northeastern Wisconsin, near Lake Michigan.

Mortuary Patterns

Mortuary patterns at Oneota sites show great deal of variation in the treatment of the dead
within localities (Foley Winkler 2011; Jeske 2015; O’Gorman 1996; Overstreet 1997). Burial
patterns include the use of cemeteries separated from habitation areas, intrusive mound burials,
interments within villages and house contexts, and isolated remains found within refuse pits-
seemingly treated in an analogous manner to faunal remains. Most burials contain relatively few
grave goods (Foley 2004, 2008, 2012; Jeske 2015; O’Gorman 1996; Overstreet 1997, 1998).
Grave goods were often utilitarian (e.g., lithic points, tools, adornment, pipes). There is limited
evidence of deceased persons being cared for or being connected to the subsequent generations.
Examples of this connection include secondary burials, disarticulation, and sometimes the
rearticulating of remains (O’Gorman 1996). Longhouse burials appear to differ between eastern
and western Wisconsin (see O’Gorman 1996; Foley Winkler 2011). In eastern Wisconsin, most
longhouse burials contain fewer individuals buried perpendicular to the structure walls (Foley
Winkler 2011; Jeske and Sterner 2018). While western Wisconsin longhouse burials contain
more individuals with the house structures, not all of which are aligned along a structure wall

(Jeske and Sterner 2018; O’Gorman 1996).

Subsistence
Oneota sites show evidence of maize horticulture and/or agriculture to supplement the

hunting-gathering-foraging of wild resources (Arzigian 2000; Edwards 2017; Egan-Bruhy 2014;
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Theler and Boszhardt 2000, 2006). The exploitation of Eastern Agricultural Complex (EAC)
plants is also typical of Oneota groups, even during and after the adoption of maize (Arzigian
2000; Edwards 2017; Egan-Bruhy 2014; Hart 1999; Sasso 1993). The EAC plants common to
most Oneota floral assemblages include goosefoot (Chenopodium) and sunflower (Helianthus),
which were exploited by previous and temporally overlapping Late Woodland groups (Brown
and Sasso 2001; Edwards 2017; Egan-Bruhy 2014; Hart 1999; Sasso 1993).

Floral analyses, especially in Wisconsin, emphasize the combined use of maize
horticulture with the gathering of wild rice (Arzigian 2000; Edwards 2016, 2017; Egan-Bruhy
2014). Arzigian (2000) compared the utilization of wild rice between Woodland and Oneota
groups in the LaCrosse region, and found that as maize became a food staple, wild rice
consumption decreased, but it did not fully cease. Wild rice gathering occurred along the
tributaries near the Mississippi within close proximity of the sites. Egan-Bruhy (2014) and
Edwards (2016, 2017) have shown similar patterns of wild rice exploitation alongside maize
horticulture for Oneota groups in the Lake Koshkonong locality.

Typical maize horticultural tools for Oneota groups are bison and deer scapula hoes
(Theler and Boszhardt 2000, 2006). However, the Lake Koshkonong Locality has no evidence of
hoe technology, although digging sticks have been recovered (McTavish et al. 2016; McTavish
and Klemmer 2016). Deer and elk scapula have been recovered from Lake Koshkonong sites, but
none of these shows evidence for hafting for use as hoes (Edwards and Jeske 2015; McTavish et
al. 2016). Jeske (1989) has linked digging stick versus hoe technology to poorly drained lowland
soils versus better drained upland soils. The choice of one technology over another is due to
where groups are choosing to locate their fields or gardens. The choices may be due to historic

traditions, constraints due to fear of violence, physical environmental constraints, or some
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combination. The subsistence practices related to plant-based resource acquisition are arguably
linked to the variety and ecological niche exploitation of faunal resources.

The smaller valleys and terraces overlooking or near smaller rivers, sloughs, and
wetlands along which most Oneota villages are located would have provided a safe area to
harvest wetland resources. An example is the wild rice harvesting can be conducted during the
same time by separate groups (e.g., gendered labor, age cohorts) as well as fishing and
shellfishing. Further, wild rice harvesting can be conducted at the same time by separate groups,
and fishing and shellfishing can also be conducted, or wild rice harvesting, fishing, and
shellfishing can be conducted at the same time by diverse groups. These scenarios are not
mutually exclusive, but it is important to note that nested resource procurement could occur
simultaneously. Thus, productive ecological niches were engaged with in a variety of ways by
different members of the group. In addition to the exploitation of fish and shellfish as subsistence
resources, shells were utilized as temper in Oneota pottery.

Oneota zooarchaeological assemblages often demonstrate a modest emphasis on wetland
medium mammals, which could have been trapped along the creek and lakeside while groups
were engaging in the aforementioned activities (Boszhardt et al. 1984; McTavish et al. 2016;
O’Gorman et al. 1995; Theler 2000; Theler and Boszhardt 2006). While the presence of deer and
other upland mammals is almost ubiquitous at Oneota sites, the exploitation of upland large
mammals differs among Oneota localities (c.f., Theler and Boszhardt 2006; McTavish et al.
2016).

In the LaCrosse Locality, Oneota sites show a trend of emphasizing fishing over hunting
for protein resources, evidenced by an overall paucity of large mammal remains, sparse evidence

of marrow or bone grease processing, and a lack of variation in deer, elk, and bison elements

35



found at the sites (Boszhardt et al. 1984; O’Gorman 1995; Theler 2000; Theler and Boszhardt
2006). Boszhardt and Theler (2006) proposed that this subsistence strategy is the result of
seasonality, especially in relation to the Tremaine Complex. Here Oneota groups moved west in
late fall and winter, hunting deer, elk, and bison, returning with particular elements (e.qg.,
scapulae for hoes) (Theler and Boszhardt 2006:444, 2000:302-303). LaCrosse is in close
proximity to the prairie environments on the plains of Minnesota and lowa, and it appears that
Oneota groups may have been making any one of the following subsistence choices: 1) seasonal
migratory rounds to hunt large game on the Plains; 2) exchange or trade pilgrimages to these
areas; or 3) hosting exchange events with neighboring groups that had more readily available
access to large hunting grounds in other areas of the Mississippi Trench. This hunting strategy is
different than southeastern Wisconsin Oneota groups in the Lake Koshkonong Locality.

Oneota sites at Lake Koshkonong have been interpreted as year-round settlements based
on paleobotantical evidence for fall agricultural harvests and winter buds (Edwards 2017).
Although contemporaneous in radiocarbon years, it is not clear if both CBHC and KCV sites
were occupied simultaneously or were occupied sequentially in relatively short chronological
intervals (Edwards 2010; Edwards and Jeske 2015; Jeske et al. 2016; Schneider 2015). Sites
show evidence of hunting, trapping, and fishing (Agnew et al. 2016; McTavish et al. 2016; Van
de Pas et al. 2015).

Given evidence for intergroup conflict and territoriality, it is possible that hunters were
forced to harvest younger animals because they were operating within a small hunting range
around the habitation area. The harvesting of these young animals before they had a chance to
breed may have led to a local resource depression (McTavish et al. 2016). The Crescent Bay

Hunt Club site (CBHC) shows a larger dietary variety in diet, probably representative of the

36



diverse suite of animals available year-round and a wider array of animals available (McTavish
et al. 2016). Thus, the site occupants did not have to go far to have a varied diet, and if one
resource was in jeopardy of depression, a variety of others would have been available to fill the
void during the time necessary for ecological replenishment. Nonetheless, dental evidence from
Crescent Bay indicate that at least some individuals suffered from malnutrition (Foley Winkler

2004, 2012; Jeske 2014; Jeske and Foley Winkler 2001).

Langford

Langford is a northern Illinois variant of Upper Mississippian archaeological cultures that
is related to, but distinct from, Oneota. George Langford (1927) provided the initial discussion of
what would later be called the Langford Tradition at Fisher site. Melvin Fowler provided the first
published reports on Langford excavations at Robinson Reserve (Fowler 1949, 1952). James
Brown published the results of excavations by Willis at the Gentleman Farm site and Orr’s work
at the Zimmerman sites (Brown 1961, 1990; Brown et al. 1969). However, up until the 1980s,
little was known about Langford as an archaeological culture apart from their restriction to
Northern Illinois and the use of grit-tempered ceramics with Oneota-like design motifs (Brown
1967, 1990; Early 1974; Emerson et al. 2005; Emerson et al. 2010; Jeske 1989, 1990, 1992,
2000, 2003Db).

Birmingham (1976) and Early (1974) attempted to define or create a Langford-type
settlement pattern. However, due to the limited number of excavated sites with a true Langford
component, these early attempts were limited in their utility. However, since then, a series of
excavations and large-scale surveys targeting areas that we now know are Langford localities
have led to a regional chronology and understanding of Langford material culture (Brown and

O’Brien 1990; Doershuk 1988; Emerson 1999; Emerson et al. 2010; Emerson et al. 2005; Hart
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and Jeske 1987; Jeske 1986, 1990, 1992, 2003; Jeske and Hart 1988; Lurie 1987, 1992; Lurie

and Jeske 1988; Markman 1984).

Langford Chronology and Typology

Bird (1997) attempted to connect a typology and chronology of Langford sites, analogous
to Oneota phases and horizons. However, those localities and chronologies did not hold up with
additional excavation and artifact analytical research. This dissertation collapses some localities
from Bird’s previous work (Figure 3.5), although the redefining of what is Langford, if temporal
phases should be re-examined are beyond the scope of this dissertation (see Edwards 2017;
Emerson and Emerson 2015; Emerson et al. 2005; Jeske 1989, 1992, 2003; McTavish and Jeske
n.d.). The localities used in this dissertation are named for the major waterways on which the
localities are located:

Rock/Kishwaukee

Fox/Des Plaines

Chicago Lake Plain

Upper lllinois River Valley

As one moves south in lllinois, Langford sites are not found in tight clusters, as seen in
contemporary Oneota groups. However, it is also important to note the ranges of areas where
sites are not highly concentrated. The assertion that during the Late Prehistoric, groups
aggregated on the landscape and a no man’s land was created between localities has been the

focus of previous research (e.g., Emerson 1999; Jeske 1989; Edwards 2017).
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Figure 3.5. Major Late Prehistoric Localities in Illinois
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There have been multiple theories proposed as to where Langford groups originated and
how they diverged from Late Woodland groups and remained divergent from contemporaneous
Oneota groups (see Brown 1965, 1990; Emerson 1999; Jeske 1989). Late Woodland Starved
Rock Collared wares and Langford ware body sherds are indistinguishable—the vessel shape and
rim forms change.

It is important to note that Langford ceramics appear to be present in the archaeological
record before, during, and after contact with Middle Mississippians (Bird 1997; Brown 1967,
1990; Emerson 1999; Emerson and Emerson 2015; Jeske 1989, 1990, 2003). To determine
whether Langford and Middle Mississippian groups interacted, Bird (1997) investigated sites that
were primarily Langford occupations, but also produced Middle Mississippian artifacts, and
tested four theories on how and why Langford groups remained distinct from their Oneota
counterparts. The results are briefly summarized below:

Immigration Theory: While there is evidence of a co-occurrence of Langford and Middle
Mississippian artifacts at some sites, data does not necessarily suggest that site-unit intrusion
affected Langford settlement changes.

Diffusion Theory: While isolated Southern Cult items are noted at sites with Langford
and Middle Mississippian groups, there is no evidence of a trait-unit intrusion affecting Langford
settlement changes.

Fusion Theory: While presence of Middle Mississippians in northern Illinois and
Southern Wisconsin has been established (e.g., Apple River, Spoon River, Aztalan), there is no
data to suggest that fusion of a resident Langford culture with migrating Middle Mississippians
occurred during an immigration north. Further, there is no data to suggest cultural fusion resulted

in new cultural practices or hybridized material culture.
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Isolation Theory: While it was possible that contact or interaction with Middle
Mississippian social groups and other Upper Mississippian social groups occurred at many sites
within Langford settlement systems, data suggest that cultural continuity was not the result of
isolation from other groups

Ethnogenesis: Brown (1965) proposed a clinal variation in material culture throughout
Prairie Peninsula, arguing that a fragmented Late Woodland population coalesced into associated
but separate groups circa AD 1000. Within-group corporateness is evident in archaeologically
distinguishable beginnings of Langford settlements. This model was further tested and supported
by Jeske (1989, 1990,1992) with case studies of later Langford excavations.

Mediation/Accommodation: White (1991) proposed that blurring of variation in material
culture is evident at the boundaries between social groups in possession of Fisher series ceramics
and social groups in possession of Langford ceramics. Alternatively, Jeske (1989, 2003) argues
that this blurring of boundaries is not evident in Langford vs. Fisher settlement patterns, ceramic
traditions, and subsistence practices, as distinct cultural choices are made that differentiate these
groups throughout their temporal occupation of northern Illinois.

Langford and Middle Mississippian groups were at least were aware of each other’s
presence on the landscape. This potentially had some degree of influence on Langford
development, but Langford groups clearly resisted many socio-political and material culture
signatures. In any case, it appears that regardless as to the degree of influence on Langford

development, these groups remained distinct from their contemporaneous Oneota counterparts.

Ceramic Technology
Langford ceramics very similar to Oneota ceramics. Langford ceramics are most like

Grand River assemblages found in Wisconsin as they are to Fisher vessels in Illinois (Brown
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1990; Jeske 2000). The most obvious difference is that Oneota ceramics are shell tempered and
Langford ceramics are tempered with black mafic grit (Bird 1997; Brown and O’Brien 1990;
Emerson 1999; Emerson et al. 2005; Jeske 1989, 1990, 2003). While grit tempered, the
intentionality demonstrated by consistently choosing a fine mafic tempering distinguishes this
ceramic production technology from grit-tempered Late Woodland ceramics (Brown and
O’Brien 1990; Griffin 1946; Langford 1927; Jeske 1990; Schneider 2015). Vessels are generally
globular shaped with design motifs like Grand River ceramics (Figure 3.6) (Brown and O’Brien
1990): “Surface treatment varies from cordmarked to smooth or smoothed-over cordmarked, and
design elements include curvilinear and rectilinear trailings and chevrons. Chevrons are
sometimes nested, and trailings range from thin to very bold (Jeske 2003:225).” Rims are

undecorated and either rounded or flattened (Brown and O’Brien 1990).
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Figure 3.6. Top, Fisher (Fifield) Bold vessel from the Hoxie Site; Bottom, Langford Bold vessel from the Fifield site (Jeske
2003:177, Figure 4).

Lithic Technology

Lithic materials from Langford sites show evidence of bipolar technology, consist of
relatively few formal tools, and indicate heavy dependence upon poor to fair quality local chert
raw materials. Lurie (1992) reports evidence of bipolar technology and extensive tool retouching

for the Robinson Reserve site. Similarly, Park (2004, 2010) reports bipolar technology and
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increasing use of local, lower-quality chert at the Langford component of the Zimmerman site,
located in LaSalle County. Based on data from Washington Irving, Zimmerman, and LaSalle
County Home sites, Jeske (1990, 1992, 2000, 2003a, b) argues that Langford lithic economic
behaviors indicate a choice to economize overall energy expenditure on lithic production. He
asserts that economizing behavior was a method of reducing time and energy expended for lithic
tool production that could then be applied to other endeavors and is a cultural adaptation to stress
(Jeske 1987, 2002, 2003Db).

This reduction of energy input appears to have been achieved through several behavioral
strategies: reducing the pursuit of higher quality raw materials farther from the immediate site
area; investing in recycling and retooling; and using bipolar reduction techniques to maximize

the potential of the low-quality chert cobbles (Jeske 1992; Lurie 1992; Wilson 2016).

Settlement Patterns/Structure Types

Generally, Langford sites can be broken down into three main categories (Jeske 2003;
Hart and Jeske 1988). These include large village sites (2-5 hectares) that are usually found along
larger river valleys, smaller habitation sites (1-1.5 hectares), usually found in smaller river
valleys or adjacent upland areas; and small campsites (100-300m?), typically found in upland
inter-fluvial areas (Jeske 2003:165). Langford sites are generally located away from the main
rivers and possible main trade and transportation routes. Even when they are found on higher
upland grounds, sites are surrounded by wetland, which would have been difficult for outside

raiding groups to traverse quietly (Brown and O’Brien 1990; Jeske 1989).

Copper Technology
There is not a standard pattern of Langford copper technology, nor has there been a

systematic analysis of its nature. It likely follows a similar pattern to Oneota and Fisher copper
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use but was possibly utilized to a lesser extent. However, that is difficult to quantify since there
are fewer large Langford excavations that have been conducted, and the archaeological culture
lies within a smaller territorial boundary (see Emerson 1999; Foley Winkler 2011; Jeske 1989;

Jeske and Hart 1989).

Mortuary Patterns

Langford mortuary patterns are varied, including single communal mounds, multiple
small mounds, flat cemeteries, and isolated human remains (Brown 1967, 1990; Emerson 1999;
Emerson et al. 2010; Foley Winkler 2012; Jeske 2003). Jeske (2003) argues that there are three
types of Langford mound, or mounded-over cemeteries: 1) single mounds containing numerous
bodies (e.g., Gentleman Farm); 2) sites with mounds containing zones (e.g., Fisher); and 3) sites
where there are small mounds that only contain few bodies but are associated with habitation
sites (e.g., Wild Rose Mounds, Robinson Reserve). However, as in the case of Zimmerman Grid
D and Plum Island, there are burials found within habitation areas of sites with no mounds
(Foley 2011). Not all Langford sites contain mound and/or recovered burials (e.g., LaSalle
County Home, Washington Irving) (Jeske 2000). The McKeon village site does have conical
mounds and burials; however, the Langford and Late Woodland occupations at the site make it
difficult to determine which group these mounds were associated with, since there was no
excavation of the mounds (Bird 1997).

Brown and Emerson have argued that mounds served two purposes: 1) as monuments
over cemeteries and only secondarily as burials (Brown and O’Brien 1990; 1996; Emerson
1999); and 2) that mounds provided more space for burials within a particular location (Brown
1967, 1999). Both functions could have been used for Langford burial mounds, as these agendas

are not mutually exclusive.
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Subsistence Practices

Subsistence data from floral and faunal analyses indicate that Langford groups engaged
in a mixed economy, utilizing wild game and practicing maize (Zea mays) and squash
(Cucurbita sp.) horticulture or agriculture (Egan 1985, 1988; Emerson 1999; Emerson et al.
2010; Jeske 1989, 20034, b; Parker 1966). Maize is generally ubiquitous at sites, but usually in
lower densities (e.g., Egan 1985, 1988; Emerson 1999; Jeske 1989, 2003; Parker 1966; Walz
1998). However, isotopic data has demonstrated a relatively strong reliance on maize agriculture
(Emerson et al. 2005, 2010; Edwards 2017; Edwards et al. 2017) Stable carbon isotopes on
human and canine remains show a stronger reliance on plant resources than animal protein in the
regular diet. As such, the ubiquity of maize at Langford sites, while in low densities, may be due
to the emphasis within the diet and the low densities could be attributed to recovery techniques.
There is a lack of use of the Eastern Agricultural Complex plants (EAC) commonly found at
Oneota sites (Arzigian 2000; Egan-Bruhy and Nelson 2015). This differentiation could be
attributed to a faster and stronger reliance on maize horticulture and agriculture (Emerson et al.
2005; Emerson et al. 2010; Jeske 1989, 2002, 2003), a cultural difference regarding culinary
preference, or the need for a semi-reliable food source restricted to an area near villages due to
territorial conscription or inter-group conflict (Edwards 2017; Egan-Bruhy 2014; McTavish
2014; McTavish and Jeske n.d.). Emerson (1999) interprets this ready adoption of maize because
of the Mississippianization of the Prairie Peninsula during the rise of Cahokia. Jeske (1989,
2003a, b) argues that the lack of reliance on EAC plants is a cultural distinction between
Langford and Oneota groups co-occupying the same region and is possibly due to a difference in

historical trajectory from previous Late Woodland lifeways (Edwards 2017; Jeske 1990, 1992).
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4. Localities and Study Sites

Lake Koshkonong Locality

The Lake Koshkonong Oneota Locality is a cluster of Oneota sites along the
northwestern shores of Lake Koshkonong in Jefferson County, Wisconsin (Figure 4.1). Stout
and Skavlem (1908) surveyed the Lake Koshkonong region in 1906 and 1907. During this
survey, they identified Late Woodland Effigy mounds, historic Native American campsites, and
villages in the region. Their work was followed up by Charles E. Brown, who mapped burial
mounds, cemeteries, and garden beds within the region (Brown 1944). No systematic
archaeological excavation had taken place up to this point.

Robert Hall conducted excavations at the Carcajou Point site (47JE02) on the shore of
Lake Koshkonong. Hall’s (1962) analysis established a baseline for Woodland and Oneota
material culture expectations for the region. Hall further established the ceramic type
classification schemes, still used as a baseline today (Hall 1962; Schneider 2015).

David Baerreis conducted field school at the Crescent Bay Hunt Club Site (CBHC)
through UW Madison in 1968. CBHC is also along the shoreline of Lake Koshkonong but
slightly southwest from Hall’s excavations at Carcajou Point. Baerreis identified a
subrectangular post-walled structure and several pit features (Gibbon 1969). Fortier’s (1974)
Master’s thesis was the first faunal analysis at CBHC, specifically focusing on fish remains from
screened and flotation contexts (Fortier 1974). Until Hunter (2002), this was the only faunal
analysis creating a baseline for diversified subsistence strategies. Hunter’s (2002) analysis
supported Fortier’s (1974) diversification results.

Janet Spector (1974, 1975) conducted test excavations at the Crabapple Point site

(47JE75) and identified it as a multi-component site, spanning Late Woodland, Oneota, and Late
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Woodland occupations. There have been Historic Winnebago (also known as Ho-Chunk)
remains and associated artifacts recovered. However, these remains were not co-mingled, so
there was no evidence of a proto-historic context or late Oneota groups interacting with historic

populations in the Lake Koshkonong Locality.
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Figure 4.1. Oneota Sites within Lake Koshkonong Locality

Edwards (2010) investigated for the environmental utility in site-settlement patterns
through circular catchment modeling (Figure 4.2). This research lead to an intensified

investigation for how these local ecological niches manifested within the archaeological record
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(see Edwards 2017) and is used as a reference point for faunal expectations for this locality

(McTavish 2018).
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The University of Wisconsin—Milwaukee (UWM) has conducted both excavation and
survey work in the region since the late 1980s. Under the auspices of the Crawfish River
Archaeology Projects, directed by Lynn Goldstein, Musil (1987) surveyed and identified new
sites in the region. Further confirmation of intact deposits at the previously reported sites were
also fundamental to the UWM research at the time.

In 1995, Paul Hanson conducted a survey at CBHC. This work was followed by Robert
Jeske’s founding of a biennial field school at the site from 1998 through 2017. Jeske’s field
schools also conducted research during this time at the Schmeling, Koshkonong Creek Village,
Crabapple Point, Carcajou point, Hearthstone, Parnell, and Blue Herron sites within the Lake
Koshkonong Locality (Edwards 2010, 2017; Foley 2012; Jeske et al. 2003; Schneider 2016;
Sterner 2012). Excavations targeting Oneota components at CBHC, KCV, Schmeling, and Blue
Herron have produced a large collective assemblage of lithics, ceramics, floral and faunal
remains.

Residue from recovered ceramic sherds have provided a basis for radiocarbon dating in
the locality. By using ceramic residue, a ceramic chronology as well as combined pooled means
for the sites has been created—and has been added to throughout the years. The calibrated
radiocarbon dates (Figure 4.3) indicate that the Oneota occupation of this locality spans from
approximately AD 1050-1430 (Birmingham 2006; Jeske 2001, 2008; Jeske and Sterner Miller

2015; Richards and Jeske 2002; Richards et al. 1997; Schneider 2015).

Crescent Bay Hunt Club
The Crescent Bay Hunt Club site (47JE904) or CBHC is an Oneota village site situated
atop a nine-meter limestone ridge that overlooks wetlands and Lake Koshkonong to the east

(Edwards 2010). It was placed directly between wetlands and aquatic environments on the high
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points of the landscape along the western shore of Lake Koshkonong (Edwards 2010). In
addition to the subrectangular house located by Baerreis, the UWM field school has identified

two additional subrectangular houses, three probable longhouses with evidence of multiple
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construction episodes, a semi-subterranean structure, and approximately 100 pit features. More
than 99% of ceramics recovered are Oneota styles, including Grand River and Carcajou wares.
However, the signature ceramic type for the locality is Busseyville. Busseyville was first
identified by Hall (1962) and redefined by Schneider (2015). The lithic assemblage is typical of
an Oneota occupation (Jeske and Sterner Miller 2015; Moss 2010; Sterner 2012a, b; Sterner
Millner 2014). Based on the palimpsest of overlapping features and rebuilt houses, it is likely
that the site was occupied or reoccupied over an extended period. This assertion is supported by
radiocarbon dates that range between AD 1000-1400 at the two-sigma level and have a pooled

mean of 1250-1300 (Jeske 2010).

Schmeling

The Schmeling site (47JE833) is located on the same ridge overlooking Lake
Koshkonong as the Crescent Bay Hunt Club site. The two sites are separated by a natural draw,
running from the northwest to the southeast. First reported by Stout and Skavlem 1908, the
Schmeling site overlaps a cultivated field and wooded area owned by the Schmeling family. The
site is located with prairies to the west and aquatic resources (wetland and lake) to the south and
east (Edwards 2010).

Beginning in 2004, UWM conducted a series of surveys on the farm fields west and on
the ridge overlooking the lake. The surveys indicated two major scatters and two artifact
concentrations. Schmeling is a multi-component site, with the earliest occupants from the Paleo-
Indian tradition and the latest from the Historic Period. However, there is horizontal
stratification. Paleoindian materials are found exclusively on the western edge of the site.
Historic materials were found exclusively at the extreme eastern portion of the site, but that area

was destroyed by mining operations in the 1960s (Kevin Schmeling, personal communication,
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2004). In 2006, excavations consisting of two 4x4 meter units, were placed near the densest
concentration of positive shovel probes in the wooded area of the site. During the 2008 field
season, four units were added (Edwards 2010; Foley Winkler 2008, 2012; Schneider 2016). A
combined total of six features and three burials were excavated. There is a small cemetery
component, with three bundle burials clustered at the edge of the bluff overlooking Lake
Koshkonong (Foley Winkler 2011).
Koshkonong Creek Village

The Koshkonong Creek Village site (47JE379) or KCV is a multi-component site that
includes a large Oneota village. The settlement overlooks Koshkonong Creek, and is
approximately six kilometers upstream from Lake Koshkonong, or three kilometers overland
(Edwards 2010, 2017). The site is placed on high ground, approximately nine meters above the
current level of the creek. Also, originally noted by Stout and Skavlem as Koshkonong Creek
Mounds and village. Based on a series of regional surveys (e.g., Musil 1987; Rodell 1984),
KCV is situated in an atypical location for the locality. The UWM field school, under the
direction of Dr. Robert Jeske, conducted excavation and survey between 2010-2017, primarily
focused on the Oneota component of the site (Cowell et al. 2008; Pater et al. 2010; Edwards and
Spott 2012; Edwards 2014). In 2012 and 2014 and 2017, under the direction of Jeske and with
field supervision by Richard Edwards, 85 square-meter excavation blocks were opened in the
intersection of the densest concentrations from previous surveys. A total of 36 pit features were
excavated. The post molds and wall trench represent at least two different house structures. Two
radiocarbon assays were obtained from cylindrical pits. The two-sigma curve suggests an
occupation between AD 1000 and 1400, which matches well with the Oneota occupation at the

Crescent Bay Hunt Club.
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In 2016, Edwards returned to the site with a small group of volunteers to expand test
excavations for the Oneota village component. These excavations helped Jeske’s 2017 UWM
field school excavations to expand the spatial and material investigation at the site. The results of

these excavations are still being processed (see Edwards 2017; Jeske et al. 2017).

Summary

The Lake Koshkonong locality comprises a series of contemporaneous occupations along the
shoreline, all clustered within a few kilometers of each other. The sites within the locality may
have been occupied at exactly same time, groups moving around year to year or every couple of
years. Ceramic lithic and subsistence data suggest that they are isolated from other localities,

although some cultural contacts based on ceramic form and motifs.
Fox/Des Plaines Langford Locality

Archaeological investigation of Langford sites within the Des Plain and Fox River
Valleys was primarily due to accidental discovery and initial avocational and survey work
(Figure 4.4) (Bareis 1965; Bird 1997; Birmingham 1975; Brown 1961, 1965, 1990; Brown et al.
1967; Craig and Galloy 1996; Early 1973; Emerson 1998, 1999; Emerson and Brown 1992;
Emerson et al. 2010; Foley 2012; Fowler 1952; Jeske 1989, 1999, 2002; Jeske and Hart 1988;
Langford 1927, 1928). The archaeological categorical distinctions between Langford and Oneota
groups was first initiated by George Langford at the Fisher site in 1927 (Langford 1927, 1928).
This distinction of two potential cultural identifies was discussed primarily in relation to ceramic
types (Brown 1961; Brown et al. 1967; Fowler 1952; Langford 1927, 1928). Melvin Fowler’s
analysis of the University Chicago excavations at Robinson Reserve allowed for initial
breakdowns of Langford archaeological culture characteristics (Fowler 1949, 1952). However,

the remains of these excavations have been lost and are therefore unavailable for future

55



researchers to reexamine them (R. Jeske, personal communication, 2016). Afterwards,
systematic excavations and survey work were undertaken under the auspices of Northwestern
University and Midwest Archaeological Research Services, with respective excavations and
surveys directed by Robert Jeske and Rochelle Lurie (Lurie 1992). Specifically targeting sites for
initial survey and excavation (e.g., Robinson Reserve) as well as returning to previously reported
sites allowed for the creation of a baseline of Langford assemblage data which researchers have
used as a basis for comparison, modifying it over time (e.g., Gentleman Farm; Zimmerman Grid-
D) (Brown and O’Brien 1990; Emerson et al. 2010a, b; Emerson et al. 2005; Emerson and
Emerson 2015; Foley Winkler 2011; Hunter 2002; Jeske 1989, 1990, 1992, 2003; McTavish

2015; Wilson 2016).
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While there are often localities, or clusters of sites packed together, around a single
watershed within an area, the Langford localities are clustered in a looser manner than Wisconsin
Oneota sites. There are four Langford sites within the study locality (Fox/Des Plaines) with the
most excavation: Robinson Reserve, Cook, Plum Island and Washington Irving. Robinson
Reserve and Washington Irving are the most substantial sites with distinct Langford contexts
(Figure 4.5). While there are two different watersheds within this locality (e.g., Fox and Des
Plaines Rivers), these watersheds are approximately 40km apart where the sites are located. The
distance between Washington Irving to Cook is approximately 7.8km, Washington Irving to
Robinson Reserve is approximately 40km, Robinson Reserve to Cook is approximately 33km
(Figure 4.6).

Although this is a relatively further distance than what one typically associates with
Upper Mississippian localities, many Langford sites are scattered on the landscape, with the
largest clustering at the confluence of the Du Page, Fox, and Kankakee Rivers feeding into the
Lower Illinois River Valley (Brown 1964; Brown and O’Brien 1991; Early 1973; Jeske 1990;
Jeske and Hart 1988). In contrast, along the northern edge of the generalized Langford territory
in northern Illinois, Langford sites are extremely spread apart (e.g., Keeshin Farms along Rock
River). This may be the result of a combination of factors- limited sites excavated, multi-
component sites with varying depositional integrity for Langford contexts, and a high level of

urban development along these Illinois watersheds.
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Ecologically, the Fox and Upper Des Plaines River Valleys are relatively similar, both
containing a series of wetlands, prairie, savannas, and forested areas (Figure 4.7) (Bowles et al.
1994, 1998; DNR 1997, 1998; Meyer 1953; Moran 1978). Both the Des Plaines and Fox River
valleys are geologically similar, with naturally rocky shores, making river navigability less
attractive by canoe and fewer natural watercraft landings and launch points. There are various
mussel and fish species available within the wetlands and creeks off the tributaries on the Fox
and Des Plaines Rivers (Bowles et al. 1994, 1998; Meyer 1953; Moran 1978). The overall
environments within the Fox/Des Plaines locality shift moving from river valley into more
upland areas- shifting from wetland and riverine to a more forest/prairie mix (Jeske 1990). This
shift in microenvironments would have allowed site inhabitants to maintain a series of
encampments or villages along the river valleys while engaging in agricultural pursuits (Bird

1997; Emerson et al. 2010; Jeske 1990, 2000; Lurie 1992).
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In the Des Plaines River Valley, the majority of the soils are derived from glacial drift rather than
loess.... Historically, the Des Plaines basin possessed 21 miles of rapids, riffles, and rocky
shallows. Today little remains of what was once considered a dangerous river (Vierling 1977).
Stream width ranges from 60 feet in Lake County to 600 feet in Will County. The river bottom is
of bedrock, largely covered with sand and gravel, but bare rock is found in portions of its
swiftest descent. (DNR 1998:111)

The [Fox River] basin is about 130 miles long, from north to south, and rarely exceeds 25 miles
in width. Due to its linear shape, only four large tributaries contribute to the Fox River... One of
the unique characteristics of the Fox is the glacially formed lakes in the northern part of the
basin, particularly in Lake and McHenry counties... Glacial lakes in the basin were sculpted in
two ways: interlaced morainic ridges produced cups or kettles within which lakes formed, or

large chunks of ice that broke off the receding glacier were buried in the upper basin and melted
to form lakes. (DNR 1997:3)

While the Langford locality combines the Fox and Des Plaines River Valleys, it is similar
enough in ecology and overall more spread out nature of the northern Langford sites indicates
that this analytical boundary is appropriate when making comparisons to already established site
clusters for Late Prehistoric groups in Wisconsin.
Robinson Reserve

Robinson Reserve is a Langford village and burial mound site dating to approximately AD 1215-
1370 (Lurie 1992). The site is located along the Des Plaines River in Cook County, Illinois, near the

Chicago-O’Hare airport (Figure 4.8).
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First excavated from 1939-1941 by the University of Chicago after accidental discovery, the site

was reported by Melvin Fowler in his master’s thesis in 1949 (Fowler 1949, 1952). Approximately 300
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square feet were excavated (12 5x5 feet units), resulting in the recovery of 29 features and the
documentation of two burial mounds (Fowler 1952:51). Fowler’s work combined detailed excavation
maps and burial placement within the southern burial mound with a descriptive analysis of associated
ceramic, lithic, and faunal data (Fowler and Hall 1978). From 1986-1988, Northwestern University
excavated approximately 161 square meters of the habitation area as well as a portion of the northern
mound. Shovel probe survey of the river terrace determined the site boundaries (Lurie 1992).
Washington Irving

The Washington Irving site (11K52) is a four-hectare Langford village located along
Jelkes Creek in the Fox River Valley in Kane County, Illinois (Bird and Lurie 1993; Jeske 1990,
2000) (Figure 4.9). Seven radiocarbon dates (Table 4.1) place the occupation of the site between
AD 1100-1440 (Jeske 2000), with some additional early dates placing the occupation closer to

AD 1100 (Jeske and Richards; Wilson 2016).

65



ing:

ton Irv
05

ing

Washi Environmental Zones
zz.mo ?2%”

i

Vegetation Type

from Wilson 2016

Figure 4.9 Washington Irving Catchment Model

66



Table 4.1. Washington Irving Radiocarbon Dates, from Wilson 2016:47.

14 i -
Material < =+ Cn!]bml.ed % Ca!uhrated % Reference
apge 1 sipma 2 sigma Lab #
Wood 1412-1516 87 1328-1341 02
Charcoal 4070 061618 13 1395-1640 o  Jeske 1990 Beta 12337
Wood 1225-1232 04
vt 7100 70 12441313 70 1189-1405 1 Jeske 1990  ISGS 1444
1357-1388 26
Wood 12231305 81 1169-1175 .01
Charcoal 7070 y3a39385 17 1181-1399 gy  Jeske 1990 ISGS 1437
Woad 14231521 78
Chae 420 70 sy gp 1071642 1 Jeske1990  Beta 12588
1501-1620 20
Wood 12521310 .74
ol 70 60 o ier  ge 12131398 1 Jeske1990  Beta 19885
. 1291-1306 4  1284-1318 44  Richards and
Maize 630 20 3430385 6 1352-1390 56 JeskeZols  Lous Al203

. 1288-1306 46 1281-1320 47 Richards and
Maize 635 25 3611385 54 1350-1391 53 JeskeZols  Louo Al201

1283-1302 1277-1315 .57  Richards and

60

Hutghell 670 25 13671382 40 1356-1389 42 Jeske2015 oo Al206
Richards and

Nutshell 800 20 12241256 1 12121269 1 <0 ISGS A1202
Richards and

Nutshell 810 25 12181256 1 11821269 1 TSN 1SGS Al204

1049-1084 .19

Residue, 1124-1136 03  Richards and

Langford Plain 00 20 1155-120% 1 11501017 78 Jeskez01s  [SGSAIOR0

Residue, 098-1003 09 988-1041 98 Richards and

Langford Plain '°% 20 0121031 91 11081116 00 Jeske201s  Loos AlDEI

First described by an army expedition in 1817, it was mapped in 1838 by GLO surveyors.
Between 1982-1985, field schools from Elgin Community College and the Fox Valley campus of
the Center for American Archaeology, under the direction of Robert Jeske surveyed the site,
conducted total surface pickup of the central 2.0 hectares, and excavated 248 square meters of
the site. The 1984-1985 excavations, supervised by John Doershuk and April Sievert, uncovered
37 pit features and postholes as well as evidence for house floors. Based on the 1817
descriptions and the archaeological record, Jeske (1990) has suggested that the structures were of

earth-lodge or sod-house style constructions.
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Summary

The Fox/Des Plaines locality comprises a series of scattered sites along the Fox and Upper
Des Plaines River Valleys. The locality was occupied by Langford groups from ca AD 100-1440.
It is probable there was a combination of year-round villages like Washington Irving with
outlying smaller seasonal camps like Cooke, and mortuary sites like Wild Rose Mounds (Bird
1997; Emerson et al. 2010; Jeske 1990, 2000). Groups potentially moved around year to year or
every couple of generations. Ceramic lithic and subsistence data suggest that these sites were
relatively isolated from other localities, although there is evidence for some cultural contact

based on ceramic form and motifs.
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5. Methods

Introduction

The following sampling strategy, laboratory methods, and analytical methods were used
for the faunal analysis, forming the basis of interpretations for this dissertation. The parameters
and results of an actualistic study to determine differences between antler working and natural
taphonomy is included. The combination of vertebrate and invertebrate analyses are used in

tandem for a holistic approach to satisfy the dissertation research goals.
Sampling Strategy

For all study sites in this analysis, faunal samples from screened and flotation contexts
were used. There were differential recovery techniques in the field, resulting in potential biases
and different sample sizes for the different respective assemblages. These are detailed below.
There are also potential differences in site types, and these differences are accounted for in the
analysis. The comparison of villages to non-village sites allowed for a better comparison within
Langford and Wisconsin Oneota localities. A feature-based sampling strategy to account for
different feature contexts and associations within larger village sites (i.e., CBHC and KCV)
provide a spatial representation for the sites with the largest faunal assemblages.

The Lake Koshkonong Oneota sites (Schmeling, KCV, CBHC) were all excavated in the
same manner. During excavations, intact feature deposits were bisected, with one half dry-
screened in the field and the remaining half mapped in profile, and each cultural or natural
stratum was collected separately and taken to UW-Milwaukee for flotation. CBHC, KCV, and
Schmeling have been interpreted as village sites (Edwards 2010; Foley Winkler 2012; Schneider

2015; Sterner 2012a). However, Schmeling is the only site in the locality with a formal cemetery
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and no recovered structures. All fauna came from intact feature deposits within relatively close
proximity to the burials, meaning that these refuse pits may be the product of mortuary rituals,
ancestor veneration, and/or a different event than daily village life (McTavish et al. 2016; Van de
Pas et al. 2015).

The Langford sites were excavated in an analogous manner to the Koshkonong sites, but
Washington Irving was dry-screened using %2 inch mesh rather than % inch mesh. This larger
mesh size likely contributed to the smaller faunal sample size. Flotation samples were taken and
so smaller mammals, bone fragments, and fish bones and scales were recovered. Washington
Irving has been previously interpreted as a village site and is thus comparable to CBHC and
KCV. Both Washington Irving and Robinson Reserve had smaller flotation samples taken from
feature contexts compared with the Lake Koshkonong Oneota sites. This difference in recovery
strategy influenced the sizes of the respective faunal assemblages. Robinson Reserve has been
interpreted as either a small village or a potential mortuary encampment site (McTavish 2015;
McTavish and Jeske n.d.). There are no structures that have been recovered or post mold lines
excavated that clearly indicate structure walls (Lurie 1992; McTavish and Jeske n.d.). In this
manner, Robinson Reserve may be comparable to the Schmeling site, as a potential non-village
site.

The different archaeological sites required slightly modified sampling strategies to gain
the most comparable datasets possible. For sites with smaller overall faunal assemblages (N<
5,000), the entire site faunal assemblage from Oneota or Langford contexts were analyzed. These
sites were: Schmeling, Robinson Reserve, and Washington Irving. The reasons for these smaller
faunal samples are due to excavation field methods and recovery strategies and possibly to

differential taphonomic processes acting on these sites in situ.
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Sites with larger faunal assemblages are those where the total N is unknown due to the
size of the assemblages and lack of previous systematic faunal analyses conducted (i.e., CBCH
and KCV). CBHC and KCV were similarly excavated under the direction of Robert Jeske, with
student and volunteer excavations directly supervised by PhD student field directors and teaching
assistants.

The sampling strategy for the invertebrate remains from these sites was conducted differently
than the vertebrate remains feature-based analysis. This sampling strategy comes from an
attempt to address a series of research objectives peripherally related to the research goals of this
dissertation.

1) Shell was sampled by field season to gain a larger sample size and to collect data that
would bring the Lake Koshkonong Locality up to an identified shell sample size
comparable with LaCrosse Oneota sites, allowing for inter-locality comparisons as well
as complementing ongoing research by Theler on Oneota shell exploitation.

2) Bone was sampled by feature to obtain a comparable sample size among sites. This

strategy also allows for a spatial comparison of refuse pits near different structures and
structure types, including a sample of fauna from possible ritual contexts.

Of important note, the CBHC invertebrate sample includes Feature 17-10 but not the rest of
the 2017 field season. This inclusion is due to the anomalous nature of this feature, very dense
shell deposit lacking most other artifacts. Most flotation samples from 2017 have not been

processed and therefore were unable to be incorporated in this dissertation.
Sample Universe

The following explains and illustrates the spatial distribution of sample contexts per
locality and each respective study site. For CBHC and KCV, the differentiation between

vertebrate and invertebrate samples are shown in separate maps.
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Lake Koshkonong Locality

In the Lake Koshkonong Locality, the Schmeling site was sampled based on all
recovered shell and bone (Figure 5.1). This spatial relationship within the site between
the fauna and formal cemetery burials is used as one avenue of socio-cultural
contextualization for the faunal analysis that is has not previously been discussed in detail
by researchers in the locality.

The CBHC and KCV sites have much larger excavation histories and a larger
quantity of total recovered materials. Therefore, these sites did not include a 100%
sample from all fauna recovered but features and field seasons were used as analytical
units. CBHC and KCV features for vertebrate analysis were chosen based on the
following criteria, the first of which was prioritized above all others (Figures 5.2 and
5.3):

1) Features had all flotation samples processed (soil floated, samples sieved and

sorted, fauna pulled for examination)

2) Features were near or potentially associated with different structure types

(e.g., wigwam, longhouse)

3) Features that provided a general representation of the total excavation areas

within the site

4) Features that had a variety of shapes (e.g., pits, basins)

5) When possible, features that represented possibly different uses (e.g., ritual,

village refuse)

6) When possible, features with radio-carbon dates to examine potential changes
through time
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Invertebrate samples were chosen based upon the selected vertebrate features. However,
this sample was analyzed by field season (Figures 5.4. and 5.5) Field seasons were selected to
provide a complete inventory of all invertebrate remains recovered from the sites that were
associated with the selected vertebrate samples, allowing for a holistic feature representation in
the faunal analysis. Further, this strategy achieves the additional objective of a larger sample
size, since shell is a more fragile material and no previous research has been conducted upon
invertebrate remains in this locality, except for conference papers during the data collection and
writing of this dissertation (i.e., Jeske et al. 2016; McTavish 2013, 2016, 2017; McTavish et al.
2016). The one exception to this sampling strategy is the inclusion of the screened remains from
Feature 17-10.

This feature was an anomaly for the locality, as it was very dense with shellfish and very
few other artifacts. The materials were collected in a series of five intact clay slabs and then
gently water-screened over flotation machines back at the UW-Milwaukee Archaeology
laboratory. This feature was included to increase the shell sample size for the dissertation, as
well as to assess this anomalous feature and its potential function within the locality. All
sediments from the water screening process were floated and these samples are still being

processed but will remain the subject of future research.
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Fox/Des Plaines Langford Locality

The Robinson Reserve and Washington Irving site assemblages were analyzed with
100% samples. Melvin Fowler reported faunal remains from the initial Robinson Reserve
excavations in the 1920s, but those remains appear to have been discarded. Further, records do
not indicate a spatial association with the fauna reported. However, these remains are used to
contextualize the 1980s excavations, from which a comprehensive analysis was conducted using
the same methods as all other study sites in this dissertation. These later excavations represent
the occupation areas of the site rather than the mounds, thus making the assemblage more

comparable to the other study sites in this dissertation (Figure 5.6).
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The Washington Irving faunal assemblage consists of fauna recovered through systematic
excavation and surface collection (Figure 5.7). This dissertation analysis differentiates remains
from the surface pick-up and focuses on the excavated remains- thus retaining comparable
methods between study sites and reinforcing a Langford-exclusive focus and conservative

approach to context.
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Laboratory Methods

As the basis for expectations for fauna in the respective assemblages, an expected faunal
list was generated using open-source Illinois and Wisconsin Department of Natural Resources
species lists including present, endangered, and extinct, to better narrow down the suite of
osteological specimens to compare with the archaeological specimens. This list was sorted based
on taxonomic class (e.g., mammal, fish, bird, bivalve). Species that are currently extinct but
would have been present during the Late Prehistoric occupations were included, and species that
are invasive to the study region were excluded (e.g., zebra mussels).

Faunal specimens were identified using the University of Wisconsin—Milwaukee
zooarchaeological skeletal comparative collection and comparative skeletons on loan from the
University of Wisconsin—Madison Zoology Museum. Both sets of comparative skeletons are
currently housed in the UWM ARL. Osteological guides were used as supplementary resources
for identifications (e.g. Gilbert 1990; Gilbert et al. 1996; Hillson 1968; Olsen 1968, 1979).

Each specimen was sorted based on provenience and taxonomic class and weighed using
an Ohaus Scout-Pro scale to the nearest hundredth gram. Modification identifications and highly
fragmented specimen identifications were aided by a x10-15 power table magnifier with a light.
Counts and weights were recorded. Counts were quantified as the number of specimen present or
NSP, while specimens identified to class, family, genus, or species were quantified as the
number of identified specimens (NISP) (see Grayson 1984; Lyman 1994a, 2008). Specimen is
defined as an individual piece of bone, shell, or tooth (Grayson 1984:16). Specimens were
classified using distinctive interior and exterior skeletal morphological structures. Elements were

recorded and used in determining family, genus, and species identifications. When a specimen
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could be identified as a vertebrate, but not to a specific class due to a lack of distinctive structural
components, it was labeled as unidentified (UNID).

When possible, mammals that could not be identified to a taxonomic family or species
were sorted into distinct size categories for comparative purposes (Table 5.1). Size categories
were based on the following criteria whenever possible element fragment length and diameter
(e.q., shaft) in comparison to osteological comparative skeletons and cortical thickness of
fragments. A size category X was used for mammal specimens that could not be identified to
any size category. Size classifications of undifferentiated mammal specimens were made

conservatively, resulting in a slight bias towards the size X category.

Table 5.1. Mammal Size Categories

Size Category Example Fauna Live Weight Ranges
Small | Mice (Mus musculus), Squirrel (Sciurus spp.) <99g-699¢g
) Il Muskrat (Ondatra zibethicus) 700g-19kg
Medium . A
1l Dog (Canis familiaris) 20-39Kg
Large IV | White-Tailed Deer (Odocoileus virginianus) >40kg
Unknown X Unsized Mammal Fragment

Modification to Fauna

Modifications to bone and shell were recorded whenever observed. The following
categories were collected: thermal alteration, staining, animal gnaw marks, root etching,
fragmentation, cut marks, worked specimens. To help determine natural taphonomy from
intention cultural modification of recovered broken antler tines, an actualistic study was
conducted to determine probability of antler location for marks and the likelihood they may be
miss-categorized. This dissertation analysis errs on the side of caution, resulting in a possible a
slight bias towards the natural taphonomy category as opposed to cultural modification as the
default category assignment.

Thermal Alteration
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Any bone or shell that showed evidence of thermal alteration was recorded as such and
bagged and tagged separately. Three categories of thermal alteration were recorded whenever
possible: Burned, Calcined, and Smoked. Burned bone was classified using the blacked
coloration of the bone as the criteria. Calcination was designated when bone specimens were
discolored grey, white, and/or blue-grey and had a chalky texture (see Stiner et al. 1995; Théry-
Parisot et al. 2005; Ubelaker 2009; Whyte 2001). Due to the high degree of heat needed for
calcination to occur, it was classified separately from burned bone. Bone that showed evidence
of smoking was determined in a very conservative manner, so it is likely that this category of
thermal alteration is under-represented. Smoked bone can exhibit a light greyish hue to a darker
grey hue, but during the smoking process some bone may become charred black (see Ekroth
2006; Herrmann 1999; Tushingham and Bencze 2013; Vehik 1977). In such a case, that bone
would have been categorized in the generalized burned bone rather than as smoked. To
differentiate smoked from burned or soil-stained bones, a small personal comparative collection
was used by the author, as well as the images in O’Connor’s work (O’Connor 2000:77). A
specific schema for recording burn patterns on large mammals based on element location was
developed to assess potential patterns of cooking strategies.

Shell specimens that were colored with a grey hue and exhibited a more fragile pattern
were classified as burned. Due to the nature of shell anatomy and fragility, burned/unburned was
the only designation for thermal alteration. As with bone specimens, burned shell were bagged
and tagged separately from unburned shell.

Staining
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Three types of staining were recorded for all bone and shell specimens: red ochre, galena,
and copper. In this case, galena refers to the silvery mineral, not the commonly found knappable
chert in the study region.

Any bone or shell that exhibited a green discoloration was designated as copper stained.
These types of staining were possibly cultural in nature. It is important to note that this staining
may not be true for all copper-stained faunal specimens. For example, copper-stained fish scales
were likely in contact with a copper tool, copper scrap, or float copper that had been discarded in
the same midden context, rather than in repeated proximity to a copper bead or adornment that
would have resulted in copper staining.

Bone or shell that was stained red was tagged and designated as red ochre stained. To
distinguish between reddish soil stains and red ochre stains, if any red powder residue was
present, that area was examined under x20 magnification to better determine if the residue
resembled soil or ochre. Further, soil Munsell colors were recorded for each provenience in field
paperwork and these documents were consulted to determine if the red discoloration could easily
be explained by prolonged exposure to reddish soils.

Fragmentation

Bone and shell fragmentation can be studied through various quantitative and qualitative
means. In this study, bone and shell fragmentation were quantified using different protocols that
best suited the research goals of this analysis and that best accounted for the differential
structural bases.

The bone fragmentation protocol was designed for its efficiency and replicable means.
All bone was sieved through standard flotation mesh screens, regardless of whether samples

were field screened or derived from heavy fraction flotation contexts. After fauna were sorted by
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provenience and to the most accurate and precise identification, these samples were screened
through standard 6.33mm (~1/4”) mesh using standard circular screens used in bucket flotation.
These quantifications of >6.33mm or <6.33mm were recorded in a digital spreadsheet, tracking
provenience, faunal identification, counts, weights, and fragmentation size. Even for samples that
were sieved after flotation and categorized as >6.33mm, not all specimens were >6.33mm. This
differentiation was due to the realities of mass processing in a systematic manner where the goals
were based on efficiency, as well as vertebrate and invertebrate remains curated sometimes
alongside or underneath heavier archaeological materials (e.g., fire cracked rock, ceramics, rough
rock, lithics), resulting in crushing to a size much smaller than 6.33mm. Consequently, this
second screening provided a more accurate representation of bone fragmentation per context per
taxa at the time of the analysis.

In this study, shell fragmentation was recorded based on more descriptive, and therefore
more subjective, standards than the bone fragmentation. The size screening method used for
bone fragmentation was deemed inappropriate for shell sizing, since sieving through screens
might have damaged specimens. To obtain samples comparable with other studies, the following
size categories were used.

For bivalves (e.g., mussels) the following categories were used:

1) Whole valve and umbo intact

2) Y valve and/or umbo intact; if umbo was present it was indicated

3) <% valve and/or umbo fragments intact
4) Only umbo, separated from valve

For gastropods (e.g., snails) the following categories were used:
1) Whole body whorl and spiro intact

2) Body whorl with broken spiro
3) Only spiro separate from body whorl
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For decapods (e.g., crawfish) the following categories were used:
1) Exoskeleton complete
2) Y2 Exoskeleton

3) <Y Exoskeleton fragment
4) Claw fragment

Of note, all shell dust was bagged and tagged by provenience, but was not weighed or
recorded, since the presence of shell dust could be due to natural taphonomic processes,
excavation recovery, processing that may have immersed specimens in water during cleaning,
curation (e.g., shell being combined with heavier materials in boxes and getting crushed), or
simply natural the degradation of fragile shell over time.

Worked Bone, Shell, Horn, Antler

All specimens suspected of being used as a tool and/or culturally modified were
examined under a x60 magnification lens with an attached light. When such specimens retained
skeletal articular ends, diagnostic curvatures, or other diagnostic skeletal elemental
characteristics, they were identified to the most conservative accurate category (e.g., family,
genus, species).

Worked shell valves were identified initially through galena and ochre staining on the
dorsal umbo (hinge). Under magnification, these umbos showed evidence of striations. Striations
can occur naturally from mussel bed movement and burrowing into sub-strait during the animal’s
lifetime or can be the result of cultural modification. Three or more striations that did not appear
random or squiggly were recorded to conservatively identify these umbos as possible pigment
applicator tools, and thus intentionally worked by human cultural activities (see Lamb 2011).

Actualistic Study for Differentiating Antler Working from Natural Taphonomy
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Antler tines of male deer undergo changes from natural taphonomic processes and
cultural modifications—e.g., through awl manufacture and the use of antler tines as
flintknapping beamers or pressure-flakers. To differentiate between the signatures left by natural
taphonomic processes and antler working, in 2015 McTavish designed and undertook an
actualistic study of natural and flint-knapping marks on white-tailed deer antler tines. The results
provide a basis for better creating a conservative estimate for natural versus cultural taphonomy
for the subsequent analysis on worked antler, horn, and bone at all study sites. A summary is
presented below. This specific differentiation is relevant to this dissertation, since one major
research focus in the Lake Koshkonong Locality and Fox/Des Plaines localities has been lithic
technological organization and chipped stone tool uselife (e.g., Jeske 1990, 1992; Jeske and
Sterner Miller 2015; Lurie 1992; Sterner 2012a, b, 2015; Sterner and Jeske 2016; Wilson 2017).

The white-tailed deer antlers examined showed differences in striations and percussion
fractures from their uselife as a part of the animal as well as their use as trophies by hunters prior
to their modification in chipped stone manufacture. Antlers used included four previously unused
antlers from white-tailed deer: one shed, two attached to the frontal bones, and one modified by a
flintknapper prior to use. Following the procedures outlined in Whittaker (1994:128, 130, 182),
the specimens were collected, taphonomic signatures recorded, and the tines manufactured into
soft-hammer batons, with one intact tine used in pressure flaking.

At a macroscopic level, striations were found throughout the antlers in a seemingly
random pattern and at random orientations. Magnification (x20) using a hand lens with an LED
light was conducted to differentiate striations from small linear surface stains. A systematic
quantification of striations was recorded using anatomical locations on the antlers (e.g., base,

main beam, tine), allowing for the testing of potential patterning within a single antler based on
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anatomic location. The same techniques were used for examining small flake scars and impact
fractures.

Two flintknappers were included in this study, a novice (Rachel McTavish) and an
experienced flintknapper (Barbara McClendon). This inclusion of two knappers allowed for
inter-knapper variation in skills as well as differences in the duration of antler use as a tool to be
considered. Raw materials commonly reported in lithic analyses in the Midcontinent were used:
Galena, Wyandot, Burlington, heat-treated Burlington, and obsidian. Obsidian, while not local to
the upper Midcontinent, is recovered as a trade item and locally manufactured from curated
cores.

Principal component analysis was used to explore variation and emphasize strong
patterns in the dataset. Patterns of striations, impact fractures, and flake scars were compared
based on location on the antler prior to their use as tools and after use in soft-hammer percussion
and pressure flaking. The principal component analysis was run on the antlers as a combined
population (N=4), comparing anatomical location relating to use and type of signature on the
antler.

Different patterns relating to taphonomic, soft-hammer, and pressure flaking damage to
the antler base do appear to be evident (Figure 5.8). Soft-hammer percussion appears to leave
distinctive proportions of marks on the base of the antler as opposed to taphonomic processes
and pressure flaking. This result is not surprising, since it the base of the antler that strikes the

biface or core. As expected, pressure flaking really does not impact the base of the antler at all.
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Figure 5.8. Antler Base PCA.

Regarding the antler main beam, there does appear to be a distinct, but unsurprising,
pattern. Only taphonomic striations appear to be clustered at any significant frequency in this
location on the antler (Figure 5.9). This pattern is important to note, since impact fractures and
flake scars on this area of the antler might have likely been the result of human modification to
the antler resulting from the removal from the antler. Thus, when it comes to examining human

removal of antlers, the main beam is not necessarily a key area to examine.
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Figure 5.9. Main Beam PCA

Regarding the antler tines, there appears to be a set of patterns that reflect some issues

regarding worked antler studies (Figure 5.10).
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Figure 5.10. Antler Tine PCA

First, it is important to note the unsurprising pattern that soft-hammer percussion does not

appear to damage antler tines. The more difficult pattern to disentangle is that pressure flaking

and taphonomy leave distinct, but not necessarily confidently distinguishable, damage patterns

on antler. Taphonomic damages include striations and flake scars, while pressure flaking exhibits

patterns of striations, flake scars, and impact fractures. Although the PCA plot differentiates

pressure flaking impact fractures and taphonomic striations on tines, the sample size is too small
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to provide a reliable pattern for real-world applications. However, the results do demonstrate the
need to be conservative in determining antler tine modifications, especially if a broken tine is all

that is recovered archaeologically.
Analytical Methods

Number of Specimens (NSP)

NSP is the total number of specimens present in an assemblage and is calculated by
combining total counts of specimens. A specimen for this analysis includes all fragments of
bone, shell, antler, horn, and tooth from the study samples. This basic sample size can be used to
in some inter-site comparisons-, such as the general taphonomy at sites, thermal alteration or
fragmentation size patterns at a larger scale as well as in comparison proportions with NISP
values.

Fish scales are not included in the NSP values; as individual scales were not counted.
Scales were weighed, bagged, and tagged by provenience separately from fish bones. Samples of
100 scales were counted and weighed. This number was then used to calculate a very rough
estimate of fish scales for all contexts at all sites. The use of this rough fish scale NSP is useful
for discussing general taphonomy in relation to site preservation, since fish scales being very
fragile in nature, are a good indicator of preservation. An exception to this assertion was the
distinctive long-nose gar scales, which are more durable and very distinctive in morphology.
Both sets of fish scale NSP values are used to discuss recovery and taphonomy at the sites.
Future research on the identification of fish genus or species based on the recovered scales, or
season of capture may be conducted, but that is beyond the scope of this dissertation.

Number of Identified Specimens (NISP)
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NISP is the total number of identified specimens, and is a common method used for
estimating taxonomic abundance (Lyman 2008). It is calculated by summing the total specimens
identified to class, family, genus, and/or species. NISP is primary raw data. It is not a continual
count, but each is a discrete number (as opposed to weights- where rounding occurs), and
therefore is amenable to a variety of statistical analyses (see Lyman 1979, 1994a, b).
Additionally, NISP allows for inter-site and intra-site comparisons, as this is a standard
zooarchaeological reporting calculation.

Advantages to NISP are that it can be quantified easily and quickly during the actual data
collection process; the analyst therefore does not need to recalculate the NISP for every
additional context added to the study (Lyman 2008:28). However, NISP can be affected by inter-
analyst biases based on experience and training, as well as the available comparative skeletons
available. One could create two different NISP quantifications among two analysts on the exact
same faunal assemblage. Lyman (2008) compiled a list of eleven further disadvantages to using
NISP:

1. NISP varies inter-taxonomically because different taxa have different frequencies of
bones and teeth (the number of elements that are identifiable varies inter-taxonomically)

2. NISP will vary with variation infertility (number of off-spring per reproductive event)
and fecundity (number of reproductive events per unit of time)

3. NISP is affected by differential recovery or collection (large specimens [of large
organisms] will be preferentially recovered relative to small specimens [generally of
small organisms])

4. NISP is affected by butchering patterns (different taxa are differentially butchered, one
result of which is inter-taxonomic differential accumulation of skeletal parts, and another
of which is inter-taxonomic differential fragmentation of skeletal elements)

5. NISP is affected by differential preservation (like problem 4) taphonomic influences may
vary inter-taxonomically)
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6. NISP is a poor measure of diet (the bones of one elephant provide more meat than the
bones of one mouse)

7. NISP does not contend with articulated elements (is each tooth in a mandible tallied as an
individual specimen, plus the mandible itself tallied?)

8. The problems identified may vary between strata within a site, between distinct sites, or
both, rendering statistical comparison of site or stratum specific assemblages invalid

9. NISP may differentially exaggerate sample sizes across taxa

10. NISP may be an ordinal scale measure and if so, some powerful statistical analyses are
precluded as are some kinds of inferences

11. NISP suffers from the potential interdependence of skeletal remains

Despite these disadvantages to using NISP, the advantage of comparability and standard
of NISP in zooarchaeological reporting outweighs these disadvantages. Further, many
archaeological quantification methods are affected by equifinality, as are most of the above

NISP disadvantages.

Bone and Shell Weights

Faunal specimens were all weighed to the nearest 0.01 gram per taxa per context. Like NSP
and NISP, weights are a primary data and are often, although not always, reported in standard
zooarchaeological reports. Bone weight has been used as a rough proxy for dietary contribution of
taxa as protein resources (Lyman 2008; Reitz and Wing 2008). This proxy-based approach is based
on the biological principal that the more muscle on an animal, the denser the bone necessary to
frame the animal’s body. However, weight is a continuous variable - it is not a discrete number.
Therefore, it is not always the most appropriate variable for some statistical analyses (Lyman
2008).

Of note, while shell weights were recorded, they are not used in this analysis as a proxy

for protein emphasis in the diet, since shellfish are invertebrates and the relationship between the
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animal and its shell or exoskeleton is not a good rough proxy for muscle density (Giovas 2009;
Peacock 2000; Reitz and Wing 2008; Waselkov 1987). While previous zooarchaeological studies
used to use shell weight as a dietary proxy and compared it with bone weights to determine
vertebrate versus invertebrate resource utilization (Waselkov 1987), this proxy is no longer a
standard comparison in zooarchaeology. This shift in methodologies has led to debates on best
practices in comparing vertebrate and invertebrate assemblages in holistic zooarchaeological
analyses (e.g., Peacock 2000). For this analysis, shell weight was recorded to inform inferences
on watershed resource usage, site taphonomy, and the general utilization of shell by culture
groups who engaged in shell-tempering groups and those using non-shell tempering ceramic

production methods.

Minimum Number of Elements (MNE)- Minimum number of elements

The MNE value is used to quantify the lowest value of possible discrete body parts of an
animal at a site. The MNE value is calculated using identified elements of each taxon. Analysts
vary in what variables they include in MNE calculations. For this analysis, age, robusticity/size,
anatomical overlap, and modification were included. For example, if there were two left femur
fragments, one proximal and one distal, of the same approximate size, then these would be
calculated as MNE=1. This same principal works for elements where there is only one in the
body (e.g. sacrum).

MNE values are ordinal data, they are derived and ultimately linked to NISP. MNE
calculations have been debated, especially regarding anatomical overlap, in the literature for
decades (e.g., Brewer 1992; Grayson 1984; Lyman 1994, 2008; Marean et al. 2001; Marean et al.
2004; Monro and Bar-Oz 2004; Pickering et al. 2003; Wolverton 2002). MNE is subject to two

issues that have been highlighted in the academic literature (see Lyman 2008). While these
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issues are also common to MNI values, they do not necessarily mean that this method is not
useful, but instead highlight the necessity of methodological transparency.

1. MNE is a minimum value, therefore one, “cannot statistically compare two minimum
values that might differentially range to some maximum value” (Lyman 2008:223)

2. MNE is influenced by, “skeletal completeness, skeletal parts, and fragmentation” (Lyman
2008:223).

MNE can be influenced by how an analyst decides to calculate and aggregate their data.
For example, researchers might use strata or features as discrete MNE values to be totaled for a
site-wide MNE, while another analyst might use all site-wide data to calculate one MNE,
collapsing all strata and features into one large sample. In this scenario, the two analysts would
likely calculate different site-wide MNE values, as they are using different aggregating methods
for their calculations. Additionally, not all analysts take the same variables into account (e.g.,
sex, age, rusticity, anatomical overlap).

The minimum possible elements of a given animal can change in calculation depending
upon the aggregation of discrete sample contexts (e.g., site-wide, per feature, per strata). Each
analytical unit type or aggregation strategy has its own merits and is often based on the proposed
research questions or archaeological contexts (e.g., Grayson 1984; Lyman 1994a; Marean et al.
2001; Munro and Bar-Oz 2004; Outram et al. 2005; Otarola-Castillo 2010; Ringrose 1993). This
quantification step is not always reported by analysists- making it often difficult to compare
MNE values between analysts. However, this aggregation of analytical units is fundamental for
comparability among assemblages where MNE values are reported. For this dissertation, MNE
values were calculated per feature context and then summed for the entire site. This calculation
allows for a multi-scalar examination of elemental distribution as well as an investigation into

potential animal processing activity areas (e.g., butchering, cooking discard).

97



Minimum Number of Individuals (MNI)

MNI values are calculated based on MNE values. For elements where there is only one in the
body, the analyst can look at MNI based on these elements as the discrete counts (e.g., axial
vertebra); however, for sided elements (e.g., humerus, femur), the calculations are the sum of the
highest number of elements on a particular side. For example, if there are three right femurs and
two left femurs for white-tailed deer, then the MNI value would be calculated as MNI=3.
Because MNI values are based on MNE values, the same issues that have been debated in
calculated MNE values are also debated in calculating MNI. MNI values are the total skeletal
minimum estimation, while MNE values are partial skeletal minimum estimates per taxa (see
Dominguez-Rodrigo 2012; Fieller and Turner 1982; Gilber and Singer 1982; Klein and Cruz-
Uribe 1984; Marshall and Pilgram 1993; Needs-Howarth 1995; O’Connor 2008; Ringrose 1993;
Turner 1983).

In this analysis, as with MNE values, MNI values were calculated per feature and then
totaled for a site-wide MNI. Both series of values are reported, thus allowing for inter-analyst
comparisons in the future. Some animals may have had body parts distributed among different
contexts as the result of processing and cultural habits (e.g., food sharing among households or
different processing and cooking areas); the likelihood of carcass distribution across multiple
feature contexts is most applicable to larger animals, such as deer. However, to maintain
consistency in methodology, MNI and MNE values are calculated per feature context.
Estimating Vertebrate Biomass

Biomass based on allometric analysis and bone weights will be considered as an
alternative to calculating usable meat based on MNI values, since allometric calculations using

bones weights is determined from specimen weights. Therefore, quantities are based on what
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was recovered as opposed to inferred complete animals, sometimes represented by only a single
element. However, Reitz cautions that “biomass estimates do not represent the total amount of
meat consumed by the archaeological community, but instead reflect a sample of that total”
(Reitz et al. 1987:307).

Biomass calculations were conducted based on the bone weights from animals in an
entire feature. This data aggregation method was chosen because most features with multiple
zones designated in the filed had bone refits between the zones. This entire-feature approach
allows for the aggregation of screened and flotation materials, where there was no vertical
control over the screened contexts to be combined. Additionally, without radiocarbon dates from
contexts with vertical control (flotation samples), there is no way to know if feature deposition as
seen in the strata are separated by days, months, years, or generations. Therefore, the aggregation
of data for biomass was kept to the most conservative estimation possible. The following

elements were excluded from biomass calculations:

e Horn
e Antler
e Fish scales

Horn and antler were likely maintained for their use in tool manufacture. Additionally, they
do not contain meat. Antler and horn weights were excluded.

Fish scales were excluded, since there are so many on each fish, akin to counting the hairs on
a dog, and would heavily bias the NISP sample (see discussion for bias in Davis 1987:36).
During the descaling process or the creation of comparative collections, many scales are often
lost, therefore it is not probable that every scale made it into the comparative collection box for
study.

Reitz et al. (1987) warn that the use of allometric biomass as an estimate for dietary

contribution generally under-represents the amount of meat weight per animal used by the past
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peoples. However, biomass is directly calculated from a combination of living animals, the
results can be recalculated by any future researcher based on the data provided, as well as the
direct use of the archaeological context bone weights, rather than an extrapolated number.

Calculated meat weight estimates using live animal average weights can be misleading and
difficult if not impossible to replicate by other researchers. This ambiguity is often due to a
combination of factors. Sometimes to calculate an estimated dietary emphasis of animals
recovered archaeologically, researchers use a combination of MNI calculations and then
calculate a potential meat weight estimate (Lyman 1979; Purdue 1987). Researchers sometimes
rely on the reported average weight of animals as reported by state or national organizations
(e.g., DNR), however these averages can change through the decades or from state-to-state
(Purdue 1987). Therefore, these records are not necessarily comparable within a larger
geographic region. Such reports do not always average in the juvenile or account for sexual
dimorphism.

Archaeologically we can see a difference and often these are not able to be replicated in
practice. Given our small bone fragments, it is not often possible to determine sex or age. The
reliance on these reports can be difficult to determine the reliability does not get accounted for.
The extrapolation of an entire bison’s body weight contribution based on a single phalanx can be
reported, possibly overestimating the reliance of these large animals based on such an
extrapolation. Further, the way in which MNI values are calculated are not always stated
explicitly in the research reports or articles, and therefore even if a researcher used the same
DNR reports, the meat weight estimations may be altered or not comparable due to a difference

in MNI calculations.
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In this research, bone weight is used since weight is not a derived measure and is comparable
to most research reports. MNI calculations were calculated to keep the data comparable with
other researchers. However, it is fair to acknowledge the advantages to using MNI and average
animal weight estimations:

1) Easy to teach new zooarchaeologists and students

2) Less time consuming

3) Use publicly available online resources

4) Not reliant on extensive comparative collections necessary for bone weights associated
with live animal weights

Assessing Local and Non-Local Habitat Exploitation

When utilizing these ecological niches for the purposes of investigating local or non-local
animal resource acquisition, categories are collapsed, and specific animals are used to test the
exploitation patterning between sites and localities. Village sites are specifically compared, since
mortuary-related sites and site areas do not necessarily represent a baseline for typical dietary
strategies.

Forest is used as a model category but was not represented in any of the 2km catchments
surrounding the site areas. Therefore, animal favoring forest habitats represent animals
necessitating coordinated hunting ventures or were opportunistic kills further from the immediate
site area. As such, these animals represent one end of the OFT spectrum- animals hunted if the
threat of systemic violence is not a consistent reality or mitigating factor in protein resource
acquisition.

Savanna soils are the most arable in the site areas (see Edwards 2010). As such, these
patches represent areas where agricultural fields and gardens were most likely placed. These
patches represent the opposite end of the spectrum as being close to the site areas and were likely
opportunistic kills (traps laid by gardens and fields or hunted as pest maintenance). Additionally,

wetland, lake/river, and creek niches are combined as an all-encompassing water-edge category.
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Water-edge resources represent relatively local patches to the villages. By keeping water and
field edge niches separate, the distinction between resource acquisition and difference in
proportion of the 2km catchment model areas can be accounted for.

These environmental niches are compared with the biomass proportions of animals who are
habitually known to favor these environments. The following animals are used to compare
habitat niche exploitation at the village sites.

e Forest: bear, elk, fox
e Field-edge: raccoon, turkey, rabbit
e Water-edge: waterfowl, fish, muskrat, otter, fisher, beaver

Deer are excluded from this comparison, since they can be hunted along field edges and
forests, and thus their exclusion prevents double-counting.
Assessing Potential Deer Hunting Strategies

Two themes for investigating white-tailed deer hunting strategies within each site assemblage
are used: local versus non-local hunting and age-selective or non-selective hunting. In an OFT
scenario, where there was not the threat of systemic violence then we would expect for hunters to
be engaging in coordinated hunting pursuits and targeting prime-age deer (ages 2.5-5 years). If
violence was not a consideration, then there would not be factors mitigating the aquisiton of
these larger meat packages and bringing them back to the site. As such, we should be able to see
if the study site assemblages meet expectations of general OFT modeling (no violence) or OFT
models with violence (see chapter 2). Additionally, we can compare to see if Oneota or Langford
groups had different hunting strategies or if cultural tradition did not play a role in hunting
patterns.

Local and non-local deer hunting is addressed by comparing proportions of MNE values for

body parts in the following categories: cranial, axial, upper limb and lower limb. A rough
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skeletal index is used to determine if hunting was more likely local or non-local. A ratio of
expected proportions of cranial to upper limb elements is compared with the MNE data per site
assemblage (e.g., 1 cranial element to every 2 upper limb element). Binford (1977) indicated that
evidence of local hunting should result in more non-economically productive elements being
present within the general village area, since carcasses would be processed locally, and larger
body part transfer would be easier. This is opposed to coordinated hunting trips where larger
meat packages would be brought back to the habitation area over non-meat bearing elements
(e.g., crania).

Age-selection or non-age selection hunting patterns are assessed by the comparison of
deer elements which were able to be aged. The following age categories were used to compare:
fawn, yearling, prime-age. These comparisons between age groups are dependent upon the
number of deer elements which were able to be aged, which is fundamentally linked to the

amount of fragmentation of the faunal assemblages.
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6. Vertebrate Results

The results of the respective samples of vertebrate specimens are presented thematically,
reporting the overall vertebrate assemblage fauna (e.g., general midden), then reporting worked
fauna (e.g., tools, adornment), and ritually deposited fauna (e.g., dog burials). For reporting the
overall assemblage and subsistence data, each site assemblage is reported individually and
assessed within the context of its respective locality. The worked fauna and ritually deposited
faunal contexts were recovered from the Lake Koshkonong Locality, but not recovered within
the samples from the Fox/Des Plaines Locality. Thus, a direct comparative analysis between
localities is not possible with these samples. However, the theme of worked fauna and ritually
deposited fauna are discussed in Chapter 10 within a broader Oneota and Langford contexts to

discuss the human-animal-environmental relationship.

Langford Fox/Des Plaines Locality

The vertebrate assemblages analyzed for the Fox/Des Plaines locality show a pattern of
upland game hunting and a difference in ecological niche exploitation. These differences
between the Washington Irving and Robinson Reserve site assemblages correspond with
different expectations for village and mortuary encampment sites. However, both site faunal
assemblages follow the general Langford expectation for an emphasis on upland hunting (see
Emerson et al. 2010; Hunter 2002; Jeske 1990, 2003).

Washington Irving

A total of 27,728 vertebrate specimens, weighing 2706.68 grams were recovered from the
Washington Irving site, of which 4,872 were identifiable to taxonomic class (Table 6.1). The
high amount of unidentifiable vertebrate remains is due to the high amount of bone

fragmentation. Within the identified sample, mammals are the predominant taxonomic class
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within the assemblage, followed by fish, bird and reptile. This emphasis on mammal remains at

Washington Irving follows the expectations set up by previous faunal analyses using the same

dataset conducted by Hunter (2002) and Yerkes (1985). The undifferentiated mammal size-

categories indicate a reliance on large mammals (46.34%). These may represent members of the

genus Cervidae (e.g., deer), as was previously identified by both Hunter (2002) and Yerkes

(1987).

Table 6.1. Washington Irving Class Summary Data

Identification NSP Proportion | Weight (g.) | Proportion

Identified 4,827 17.41% 1055.24 38.99%
UNID 22,901 82.59% 1651.44 61.01%
Total 27,728 100.00% 2706.68 100.00%
Taxonomic Class NISP | Proportion | Weight (g) Proportion

Fish 1,748 36.21% 158.13 14.99%
Bird 553 11.46% 44.06 4.18%
Mammal 2,332 48.31% 751.22 71.19%
Reptile 194 4.02% 101.83 9.65%
Amphibian 0 0.00% 0 0.00%
Total 4,827 100.00% 1055.24 100.00%
Undifferentiated Mammal Size Categories | NISP | Proportion | Weight (g.) | Proportion

Class | Mammal 18 1.35% 4.48 1.83%
Class Il Mammal 21 1.57% 12.05 4.91%
Class 11l Mammal 14 1.05% 18.79 7.66%
Class 11I/IV Mammal 33 2.47% 32.61 13.29%
Class IV Mammal 482 36.08% 113.74 46.34%
Class X Mammal 1,068 79.94% 63.77 25.98%
Total 1,636 122.46% 245.44 100.00%

While the faunal assemblage indicates a reliance on both mammal and fish, the reliance

on fish is unsurprising since the site is located adjacent to a wetland and seasonal slough, where

aquatic resources should have been readily available. This reliance on large mammals perhaps

relates to the previously asserted Langford preference for upland game when compared with
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contemporaneous Oneota and Late Woodland groups (Berres 2002; Craig and Galloy 1996;
Emerson 1999; Emerson et al. 2010; Jeske 1989, 2003).

When comparing an overall dietary emphasis within the site assemblage, the calculated
biomass helps to illuminate the fish-mammal distinction, as well as the distinctions between
mammal size categories (Table 6.2). Biomass data shows a much higher emphasis on mammal
protein than any other taxonomic class. However, as opposed to NISP values, bird is almost
twice the biomass as fish. This difference between NISP and biomass is due to the differences in
fish genus type and the amount of estimated mass they naturally yield (e.g., catfish vs. minnows).
Most birds at in the Washington Irving assemblage are identified as waterfowl, and therefore
would yield higher amounts of meat per animal than some of the fish species identified (e.qg.,

bluegill, pumpkinseed).

Table 6.2. Washington Irving Summary Biomass Data

Taxa Biomass (g) | Proportion
Mammal 2,618.2 85.40%
Bird 259.2 8.45%
Fish 138.04 4.50%
Reptile 50.39 1.64%
Undifferentiated Mammal Sizes

Class | 5.57 0.41%
Class Il 233.80 17.30%
Class Il 237.90 17.60%
Class II/1V 292.95 21.67%
Class IV 292.95 21.67%
Class X 288.40 21.34%

Species Summary Data
The species summary data excludes the undifferentiated class specimens to better

compare the species present within the faunal assemblage. Overall, the Washington Irving faunal
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assemblage shows an emphasis on white-tailed deer (63% of genus/species sample biomass)
(Table 6.3). The genus/species sub-sample shows a better picture of the dynamics between
upland hunting and wetland resource acquisition at the site. Some of the medium-sized mammals
identified to genus and species show a reliance on fauna easily trapped or hunted in wetland
areas (e.g., raccoon, muskrat, beaver). Further, waterfowl and fish would have been exploited
along the nearby wetlands. The biomass comparison of wetland to upland hunting resources if
using this sub-sample of the assemblage shows a split between these ecozones, rather than the
very high emphasis on upland hunting asserted by Hunter’s preliminary faunal analysis (Hunter
2002) (Figure 6.1). Upland hunting and terrestrial animals are still more emphasized than
wetland or aquatic fauna, but not to an unexpected degree given the village’s close proximity to a

large series of wetlands.
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Table 6.3. Washington Irving Species Summary Data
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Washington Irving Genus/Species Basic
Environmental Exploitation

Biomass (g)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Terrestrial/Upland = Wetland/Open Water

Figure 6.1. Washington Irving Genus/Sp. Environmental Exploitation.

Waterfowl would have favored the reedy wetlands near the site for seasonal nesting.
Therefore, these birds may have provided a local and semi-reliable resource for meat, hollow
bones for manufacture (e.g., beads, needles), and feathers for adornment and manufacture (e.qg.,
dart and arrow fletching, ceremonial pipes, adornment) (Hall 1997; Murray 2011).

The fish specimens recovered at Washington Irving show the acquisition of a suite of
aquatic resources. These fish may have been captured by a series of different fishing techniques
(e.g., net weirs, hook-and-line) (Jeske and Hart 1988), and may have been acquired by Jelkes
Creek, which runs through the wetlands near the site. This slough would have been inhabitable
for the smaller fish species, and the nearby Fox River would have been a useful resource for
acquiring the larger and more varied species of fish inhabiting deep, shallow, clear, and
vegetative water. Cultural factors possibly influencing the differential representation of fish
species at Langford sites can be summarized in three broad, non-mutually exclusive, categories:

1) Method of capture (e.g., net weirs, hook and line, harpoon fishing)
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2) Differences in cooking (e.g., smoking, salting, boiling/soup or stew)

3) Waste disposal (e.g., dogs scavenging, use of trash for fuel, off-site dumps)

Many of the reptile remains were turtle carapace and plastron fragments. These have been
used by Native American groups in the region for bowls, storage, ceremonial rattles, or another
artifact type (see Hall 1997; Overstreet 1997; Skinner 1921).

It is important to note the variety of fish species, as well as the distinction between the
estimated biomass of recovered fish remains. The inhabitants at Washington Irving likely used a
series of different fish capture techniques and were not targeting a single size. Given the very
close proximity of Jelkes Creek, it is possible that the site occupants were using both hook and
line as well as net weirs. Thus, they would have maximized their potential protein recovery

during time spend in the wetlands or along the Fox River.

Deer Sub-Sample

Since deer present the largest protein resource and emphasis within the site assemblage,
the question of local or non-local hunting must be addressed. Local hunting is often associated
with the presence of elements of a larger animal that would not be economical to transport longer
distances between hunting grounds and a habitation area (Binford 1977). As such, MNE values
for deer bones are compared as larger body parts of meat packages present within the
assemblage.

A high proportion of the deer elements recovered from the site belong to the axial part of

the skeleton (i.e., ribs, sternebrae, vertebra) (Table 6.4, Figure 6.2).
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Table 6.4. Washington Irving Deer Body Parts.

Body Parts NISP | Proportion | MNE* | Proportion
Cranial 39 8.32% 10 4.52%
Axial 109 23.24% 33 14.93%
Upper Limb 55 11.73% 27 12.22%
Lower Limb 266 56.72% 151 68.33%
Total 469 100.00% 221 100.00%

*MNE includes antler

300
250
200
150
100

50

Washington Irving Deer Body Parts

Cranial

Axial

Upper Limb
mNISP = MNE*

Lower Limb

Figure 6.2. Washington Irving Deer Body Parts
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In this case, it is not easily distinguished if local or non-local hunting was occurring at the
site. There is a relatively low amount of cranial elements present, which is expected for meat
package transportation. However, there is also a high amount of lower limb elements. Lower
limbs (phalanges, metapodials) are associated as yielding the highest amounts of bone marrow,
which makes them attractive for groups under nutritional stress (Bindford 1977).

Binford (1977) has also nicknamed these elements as “riders” (Binford 1978:49-59).

These elements may not yield as much meat as the upper limbs or haunches but are transported




back to a habitation area as part of the larger meat package, essentially riding along. Given the
relatively large difference between upper and lower limb elements (both NISP and MNE values),
it is possible that there was a combination of local and non-local hunting occurring at
Washington Irving. As such, site occupants may have chosen to utilize lower limb elements for
their marrow.

When comparing the proportion of cranial elements to upper limb elements, there is a
10:27 proportion of MNE values. When assuming one cranial element per upper limb element,
this ratio seems unclear, but is more likely indicative of local hunting and processing. Local
hunting and processing of deer may indicate a preference for hunting near agricultural fields or
the use of nearby forest-edge habitats. In such cases, hunting is opportunistic, while hunting
groups leaving the site and returning, and exploiting forest and forest-edge areas would require a
coordinated effort. A strategy of local hunting and processing alongside coordinated hunting
efforts, suggests a focused dietary preference that correlates with the higher ranked resources
predicted by Optimal Foraging Models- where groups would make decisions based on the largest
caloric return for the most efficient effort exerted (Broughton 2002; Hawkes et al. 1982; Smith et
al. 1983; Pyke 1984).

In the case of deer as an energy investment in procurement, their benefits are high. Deer
provide dense bone for tools, large cuts of meat, as well as marrow and bone grease that can be
extracted, along with hides for shelter and clothing. In this manner, while hunting efforts, both
opportunistic and coordinated may carry less-guarantee than fishing or trapping of medium
mammals, the overall resource utility for a deer is higher. Therefore, the trade-off with energy
expenditure and potential risk during coordinated hunting trips, risking other rival groups in the

area, was possibly worth it. During garden-side hunting events, the risk of rival or hostile groups
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is minimized, and the labor investment for agricultural and defensive pursuits remains steady.
Additionally, stable isotope studies on human skeletal remains and domesticated dogs using the
canine-surrogacy approach show that Langford groups were consuming similar levels of maize
as Middle Mississippian groups within the American Bottom (see Edwards 2017; Emerson et al.
2005; Emerson et al. 2010). The isotopic evidence for such a high reliance on maize agriculture
indicates the increased possibility that opportunistic hunting along field edges may have been
utilized more often and been more economical than relying primarily on coordinated hunting
efforts further from the village.
Deer Mortality Profiles

Of the deer elements able to be aged, those at Washington Irving all represent prime-age
or yearling deer (Table 6.5). Given the very small sample of deer elements able to be aged, these
results are tentative. Prime-age deer and yearlings would have provided enough meat to provide
a larger amount of protein per meat package. Therefore, it appears the site occupants were either
targeting only adult deer to save fawns and yearlings for future hunting endeavors, or these

younger animals were so thoroughly processed that they were not preserved archaeologically.

Table 6.5. Washington Irving Deer Age Mortality Profiles

Deer Age Mortality Profiles
Elements Age Range | NISP
Humerus, Prox- fused 26-38 1
Femur, Prox- fused 20 1
Femur, Dist- fused 23-29 1

Washington Irving Summary

Overall, the Washington Irving vertebrate assemblage shows a high emphasis on deer,
with some inclusion of wetland and aquatic animals. Jeske (1990, 2000) and Hunter (2002) have
argued for an emphasis of upland hunting with some wetland exploitation as buffering resources

at Washington Irving. Jeske (1990, 2000) argued that Washington Irving occupants were
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exploiting their local environment and economized on lithic resources in favor of other pursuits,
such as subsistence pursuits (e.g., agriculture, hunting). Both Hunter and Jeske’s conclusions are
supported by this analysis.

Given the close proximity to Jelkes Creek, it is surprising that there was not more
reliance on wetland resources. Adult deer were primarily targeted, meaning the site residents
hunted seasonally when the deer would be at their largest and did not regularly take fawns or
yearlings. While there is a high degree of thermal alteration and fragmentation at the site, when
examining the sub-sample of deer bones, it is possible that the fragmentation on mammal bones
is a byproduct of marrow and/or grease extraction. Thus, site inhabitants may have been
maximizing the uselife of animal resources once acquired.

In the case of Washington Irving, the site occupants were maximizing their local
resources. Paleobotantical data and isotopic evidence indicates that Langford groups were
heavily relying on maize agriculture (Edwards 2017; Emerson et al. 2005; Emerson et al. 2010).
Since the Washington Irving site occupants were utilizing both nearby wetland resources (e.g.,
muskrat, fish) and animals that would have been attracted to agricultural fields (e.g., deer,

raccoon), site occupants were focusing their faunal exploitation on their local resources.
Robinson Reserve

Class NISP and Weights

A total of 4,522 vertebrate specimens, weighing 5,188.64 grams were recovered from the
Robinson Reserve site, of which 4,373 were identifiable to class (Table 6.6). The overall faunal
sample size is comparable to Washington Irving. Like Washington Irving, mammal is the
predominate taxonomic class identified within the Robinson Reserve assemblage. However, the

second highest represented resource, fish, consist of only 46 bones. Majority of the vertebrate
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assemblage was identified to taxonomic class (96.7%), therefore the lack of mammal remains is

not necessarily due to a high amount of fragmentation yielding unidentifiable specimens.

Table 6.6. Robinson Reserve Class Summary Data

Identification NSP | Proportion | Weight (g.) | Proportion
Identified 4,373 96.70% 5,126.57 98.80%
UNID 149 3.30% 62.07 1.20%
TOTAL 4,522 100.00% 5,188.64 100.00%
Taxonomic Class NISP | Proportion | Weight (g) | Proportion
Fish 46 1.05% 3.96 0.08%
Bird 18 0.41% 11.05 0.22%
Mammal 4,293 98.17% 5,097.34 99.43%
Reptile 16 0.37% 14.22 0.28%
Amphibian 0 0.00% 0 0.00%
TOTAL 4,373 100.00% 5,126.57 100.00%
Undifferentiated Mammal Size Categories | NISP | Proportion | Weight (g) | Proportion
Class | Mammal 4 0.09% 2.33 0.06%
Class Il Mammal 3 0.07% 10.42 0.27%
Class 11l Mammal 16 0.37% 31.04 0.80%
Class 11I/1V Mammal 40 0.93% 78.98 2.03%
Class IV Mammal 120 2.80% o78.47 14.88%
Class X Mammal 4,110 95.74% 3,186.21 81.96%
TOTAL 4,293 100.00% 3887.45 100.00%

When examining the undifferentiated mammal remains, the majority were unable to be
conservatively assigned a size category (95.7%), therefore it is difficult to ascertain if large
mammal were highly represented beyond those identified to genus or species. The emphasis on
mammal predominance at Robinson Reserve is further reflected in the estimated biomass
calculations (Table 6.7). Mammal makes up 99.08% of the overall estimated biomass in the
vertebrate assemblage. Thus, the animal protein at Robinson Reserve comes almost exclusively
from mammals. Of the undifferentiated mammal specimens, most of the biomass comes from the
un-sized mammal fragments (Class X). This pattern may represent mammal bone processing for

bone marrow or grease extraction.

116



Table 6.7. Robinson Reserve Class Biomass Summary Data

Taxa Biomass (g) | Proportion
Mammal 7,115 99.08%
Bird 21 0.29%
Fish 13 0.18%
Reptile 33 0.46%
Undifferentiated Mammal Sizes

Class | 4.79 0.09%
Class Il 19.50 0.37%
Class Il 55.78 1.07%
Class I1I/1V 133.10 2.56%
Class IV 894.96 17.21%
Class X 4,091.90 78.69%

Species Summary Data: NISP, Bone Weight, Biomass

The species present at Robinson Reserve shows an emphasis on locally available upland
game (e.g., deer) as well as some aquatic animals (e.g., muskrat, waterfowl, turtle). (Table 6.8).
Of the vertebrate remains identified to genus or species, there is a very high emphasis on large
mammals. Deer are the dominant animal represented in the assemblages. Deer are not an
ecozone-specific resource, unlike elk or bison (Pauley et al. 1993). Deer would be available
resources for hunting locally or alongside field edges.

The high proportion of muskrat results from as trapping alongside the river or nearby
wetlands. Muskrats are a medium-sized mammal which could have provided both fatty protein
and pelts. Trapping have easily been conducted in both an economic and efficient manner. Traps
can be set and left out overnight, so only one trip is necessary to check traps to and from
watershed areas. As the site is located right on the Des Plaines River, it is odd that these groups
did not take full advantage of fish that would have been easily obtained from the river. The
nearby Des Plaines River would have provided an ideal habitat for muskrat trapping, along with

the targeting of larger fish (e.g., gar, lake sturgeon, catfish). The fish that are represented within
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Table 6.8. Robinson Reserve Species Summary Data
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the vertebrate assemblages are mostly larger species. As such, it appears that the subsistence
strategy at Robinson Reserve targeted larger, locally available meat packages rather than a
diverse suite of animals and a wide range of animal sizes. Just under 85% of the estimated
biomass data within the above sample (Table 6.8), comes from terrestrial or upland animals (e.g.,

deer, Cervidae) (Figure 6.3).

Robinson Reserve Genus/Species Basic Enviornmental
Exploitation

Biomass (g)

75% 80% 85% 90% 95% 100%
m Terrestrial/Upland = Wetland/Open Water

Figure 6.3. Robinson Reserve Faunal Exploitation Patterns by Environment

Deer Sub-Sample
Deer represent the largest animal protein resource at Robinson Reserve. A high

proportion of lower limb elements are present within the assemblage (Table 6.9, Figure 6.4).
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Table 6.9. Deer Body Parts from Robinson Reserve

Body Parts NISP | Proportion | MNE Proportion
Cranial 66 21.50% 38 18.36%
Axial 78 25.41% 39 18.84%
Upper Limb 69 22.48% 22 10.63%
Lower Limb 157 51.14% | 108 52.17%
Total 307 | 100.00% | 207 |  100.00%
Robinson Reserve Deer Body Parts

180
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100

80

60

I b | II

20

- Al HE Hm=
Cranial Axial Upper Limb Lower Limb

mNISP = MNE

Figure 6.4. Robinson Reserve Deer Body Parts

This relatively low proportion of meatier body parts (e.g., axial and upper limb), and the
similar proportion of cranial elements indicates the likelihood of local hunting and butchering
(Binford 1978:74-75; Metcalf and Jones 1988:503-504; Lyman et al. 1992:539-540). Generally,
cranial elements are not often brought back from longer distance field butchering (Binford 1978).

However, lower limbs are often favored in local hunting for marrow and bone grease extraction.

Deer Mortality Profiles
The deer mortality pattern at Robinson Reserve shows a relatively high proportion of

fawns and yearlings compared to mature animals (Table 6.10). Deer often mate in the autumn
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(September to November) and fawns are often born in the spring (late May through June)
(Dahlberg and Guettinger 1956; Verme 1965). The larger mortality seasons for the fawns and
yearlings were during the summer. This does not mean that all activities at Robinson reserve
necessarily occurred exclusively during this season, but it does show a specific targeting of

smaller meat animals as well as a consistent seasonal line of evidence.

Table 6.10. Robinson Reserve Deer Mortality Profiles

Robinson Reserve
Elements Age Range | NISP
Lower milk 3rd premolar has erupted and shows wear 18-24 1
Lower 2nd permanent premolar erupted 30 1
Coronal Suture- half-fused 6 1
Sagittal Suture- unfused 6 1
Sagittal Suture- half fused 20 1
Sagittal Suture- fused 24 1
Humerus, Prox- fused 26-38 1
Humerus, Prox- unfused <26 1
Femur, Dist- half fused 23-29 1
Lumbar Vertebra, unfused centrum epiphysis <17 1
Thoracic Vertebra, unfused centrum epiphysis <23 2
Sacrum, unfused superior epiphysis <17 1
Radius, prox- half-fused 2-5 1

Robinson Reserve Summary

The faunal evidence at the Robinson Reserve site shows a pattern of local resource
acquisition, with an emphasis on large mammal hunting. Deer are the dominant animal
represented in the assemblages. The emphasis on large mammal resources, specifically Cervidae,
with the very few aquatic animals utilized. The overall assemblage shows a pattern of targeting
medium to larger animals. Deer remains show the potential of local hunting and butchering, with
a majority of deer bones burned or calcined. Thus, marrow extraction may have been utilized to

obtain a high amount of protein from the deer once acquired. Interestingly, there is a relatively
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high amount of fawns and yearlings identified at Robinson Reserve. As such, the assemblage

may represent seasonal activities, possibly associated with the burial mounds.

Fox/Des Plaines Locality Summary

Washington Irving and Robinson Reserve have related but divergent vertebrate
assemblages. Both respective assemblages show an emphasis on upland game, which is typical
of Langford sites (e.g., Brown 1965; Emerson et al. 2010; Fowler 1952; Martin 1996; Pearce
2006; Pennaman 1999). The variety of fish species present and overall dietary contribution of
fish at Washington Irving indicates a heavier reliance on wetland environments than at Robinson
Reserve. The reliance on wetlands at Washington Irving, however, does not seem to be a simple
matter of environmental availability. While Washington Irving is located immediately adjacent
to a circa 4 ha. bottomland slough (Jeske 1990, 2000), the area surrounding the Robinson
Reserve site is much drier, but the site itself is closer to the Des Plaines River than Washington
Irving is to the Fox river (Jeske 1990; McTavish 2015). The Robinson Reserve faunal
assemblage shows a lack of smaller fish species (e.g., minnow, shiner, bluegill) and a bias
towards larger fish (e.g., catfish, gar). The peoples visiting, or occupying Robinson Reserve were
targeting larger animals and fewer overall species than Washington Irving. This emphasis on
higher protein yielding animals is an important distinction between the subsistence strategies at
within the Fox/Des Plaines locality.

Overall, the Robinson Reserve and Washington Irving demonstrate different faunal
signatures, which can be attributed to the difference in site function. The Robinson Reserve site
appears to be a mortuary encampment. This revision of site function is based on a holistic

incorporation of the archaeological material and the comparison with Washington Irving- a
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Langford village site with excavated structures and paleobotantical evidence for year-round
occupation (see Jeske 1990, 2000).

Previous research has established that there is significant variation in the mortuary
program and patterns for Langford groups- much of the variation is seen regionally and between
localities (Foley Winkler 2011). Some Langford villages do contain burials, burial mounds, or
have scattered burials (Material Service Quarry, Zimmerman Grid-D, Gentleman’s Farm), and
some burial mound sites are independent of a village component (Wild Rose Mounds).
Therefore, it is reasonable that Washington Irving is a village independent of burials, and
Robison Reserve contains burial mounds but does not contain a significant village component.
Robinson Reserve also does not contain any evidence of permanent structures. Therefore, the
refuse is the result of a series of seasonal or short-term encampments, with more ephemeral
shelters. As such, the refuse deposits are situated between the burial mounds, and therefore
groups preformed the activities that produced this refuse between the burials on site.

Wild Rose Mounds is a comparable mound site within the locality. This site had very
little fauna recovered and is also located right along the river (Foley Winkler 2011). The site
occupants at Robinson Reserve were very aware of the presence of the burial mounds and the
activities at the site had some type of connection to mortuary activities. We would expect these
activities to leave a different pattern of refuse and landscape use than those at the year-round
Washington Irving village site. As these are the only two sites systematically excavated in the
locality that are devoid of palimpsest issues with previous Woodland groups (e.g., Cooke site),
the expectations for such site types and their relationship with each other are necessary for the

larger interpretation of the human-environmental relationship for the locality.
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Robinson Reserve shows a dominance of two taxa- deer and muskrats. Whereas, the
Washington Irving faunal assemblage shows more of an emphasis on fish, exploiting the nearby
wetlands. This distinction can be summarized by the lower proportion of estimated biomass for
mammals at Washington Irving is lower than Robinson Reserve (Irving= 85% of assemblage
biomass; Reserve=99% of assemblage biomass). The Des Plaines River could have provided
similar resources to the Robinson Reserve occupants. While there are some fish in the sample,
they are very limited. People at Robinson Reserve appear to have targeted very specific aquatic
resources- muskrat and turtle. Muskrat and turtle may have served the following purposes that
fish may not have, especially in relation to mortuary-based activities:

1) Connection to underworld as often attributed to animals which come out of a
primarily aquatic habitat

2) Body parts may have been used in rituals (e.g., turtle shell rattles, bowls,
muskrat teeth, pelts)

Overall, the Washington Irving and Robinson Reserve faunal results show that there is
are differences in Langford site faunal exploitation based on site function (i.e., mortuary sites,
village sites). While both site faunal assemblages show a heavy reliance on deer and Cervidae,
Washington Irving site occupants utilized aquatic resources and a wider variety of animals than
Robinson Reserve. However, hunting and butchering strategies are similar. Deer body parts and
mortality profiles indicate slightly different local hunting and processing strategies. At
Washington Irving, there is evidence for age-specific hunting targeting prime-age and yearlings,
while at Robinson Reserve there is an emphasis on yearlings and fawns. This difference in age
selective hunting may be the result of site function, where younger animals were more important
for mortuary or ritual activities rather than attempting to feed larger groups of families on a

regular basis, as is expected at a village site.
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Lake Koshkonong Oneota Results

Overall, the Lake Koshkonong Oneota faunal results indicate a distinction between each
site. These differences in faunal signatures show a distinction between site function and the
immediately local ecologies. The large sample sizes for these faunal assemblages represent a
baseline for future subsistence research for this locality and can help frame expectations for

Eastern Wisconsin.
Schmeling

A total of 16,922 vertebrate specimens, weighing 348.10 grams were recovered from the
Schmeling site, of which 9,918 were identified to taxonomic class (Table 6.11). The high
amount of unidentifiable vertebrate remains is due to the highly fragmented nature of the
vertebrate assemblage. Within the identified vertebrate sample, fish and mammal were the
predominate taxa within the assemblage, followed by bird and reptile. A total of 29 bivalves
were recovered in the faunal assemblage. All valves were too worn or fragmented to be
identified to genus or species.

While the faunal assemblage indicates a reliance on both mammal and fish, the reliance
on fish is unsurprising since the site is located adjacent to Lake Koshkonong, where aquatic
resources should have been readily available. When comparing an overall dietary emphasis
within the site assemblage, the calculated biomass helps to illuminate the fish-mammal
distinction, as well as the distinctions between mammal size categories (Table 6.11). Biomass
data shows a slightly higher emphasis on mammal as a protein source over fish. The reversal of
NISP and biomass relationship between fish and mammal is likely indicative of the species

present within the assemblage (Table 6.12). There is a high proportion of deer within the
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mammal genus/species sub-sample. There are relatively few mammal species present, but there

are a variety of fish species, which grow to a wide range of sizes.

Table 6.11. Schmeling Taxonomic Class Summary Data

Schmeling Taxonomic Class Summary Data

Identification NSP Proportion | Weight (g) | Proportion
Identified 3,918 23.15% 865.69 67.95%
UNID 13,004 76.85% 408.37 32.05%
TOTAL 16,922 100.00% 1,274.06 100.00%
Taxonomic Class NISP | Proportion | Weight(g) | Proportion
Fish 2,492 63.60% 323.81 37.40%
Bird 76 1.94% 76.5 8.84%
Mammal 1,309 33.41% 430.94 49.78%
Reptile 39 1.00% 33.53 3.87%
Amphibian 2 0.05% 0.91 0.11%
TOTAL 3,918 100.00% 865.69 100.00%
Undifferentiated Mammal Size Categories | NISP | Proportion | Weight () Proportion
Class | Mammal 1 0.01% 4.48 1.83%
Class Il Mammal 12 0.07% 12.05 4.91%
Class Il Mammal 16 0.09% 18.79 7.66%
Class HI/TV Mammal 4 0.02% 32.61 13.29%
Class IV Mammal 325 1.92% 113.74 46.34%
Class X Mammal 847 5.01% 63.77 25.98%
Table 6.12. Schmeling Biomass Summary Data
Schmeling Biomass Summary Data

Taxa Biomass (g) | Proportion

Mammal 680 55.28%

Birds 130 10.57%

Fish 350 28.46%

Reptile 70 5.69%
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Species Summary Data: NISP, Bone Weight, Biomass

Overall, the emphasis of fish remains for the Schmeling faunal assemblage shows an
emphasis on a variety of Centrarchidae, Ictaluridae, and Percidae (e.g., bass, sunfish, catfish,
perch) (Table 6.13). The members of these fish families are found in a variety of habitats (e.g.,
vegetative, shallow, deep waters). The site’s location on the northwest shores of Lake
Koshkonong provided these resources to be obtained with relative ease. Edwards (2010)
demonstrates wetlands and open water within 1 and 2km from the site. Therefore, the use of
aquatic resources such as fish, waterfowl, and aquatic mammals (e.g., muskrat, otter, beaver)
would have been readily available.

Of the mammal remains identified, the majority are identified as cervidae and white-
tailed deer. While the majority of the protein at the site comes from mammal resources, fish and
bird compose a relatively steady secondary resource. There are a variety of watershed resources
present within the site assemblage. All bird species identified within the assemblage are
waterfowl, with the exception of passenger pigeon. Additionally, river otter, beaver and muskrat
were identified within the mammal sub-sample. Therefore, this faunal assemblage does not
follow an assumed pattern of high mammal emphasis necessarily equating to hunting being the
predominate form of protein acquisition. However, the question of local versus non-local
hunting is an important line to investigate as a line of inquiry with regards to local vs. non-local

resource acquisition overall.
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Table 6.13. Schmeling Species Summary Data

%09°LT 15°62T %EE YT G'9L %9G°Z 9/ V10l
%9€°€ 96'€Z %69°Z LEYT %TS°0 Gl SAAY UMOUNUN
%80'T 2Ll %LL0 607 %ET'0 4 (uoafid saBusssed) sniioyesfiw saisidolog
%000 %00°0 %00°0 (enop ‘uoafid) ssw.oyiquinjod
%TL0 L0'S %¥S°0 88'C %0T'0 € (3002) eUBDLIBWE BIOINS
%000 %000 %000 (suayJarem ‘s|ies ‘s1009) aepljrey
%LLE 98'92 %.L0°€ LE9T %S0 9T (pJejrew) soyouAyshyed seuy
%¥8'S 99'TY %G6'Y T¥'92 %¥L'0 e (sxonp Buijqgep) seuy
%760 €69 %9.°0 90'Y %0T°0 € (3onp ‘asoob) sepireuy
%.8'T zeer %9G'T ze'8 %P0 €T (ImoyJ818M) SBWIOHIBSUY
%000 %00°0 %000 (sp410) SIAV
%ET VT GLZLT %881 10T %06'C 98 V10l
%20 89'T %P1 0 €L°0 %0T°0 € ®11USPOY UMOUNUN
%¥T0 10T %800 0 %ET0 14 (s13421nbs 83.1) snuniog
%000 %000 %00°0 (unwidiyd ‘jaa4Inbs) sepriniog
%TC'T 298 %8.°0 ST'¥ %720 8 (Yenqsnwy) sno1ylaqiz earepuQ
%060 A %950 10°€ %0T'0 € (18ne30) sisuapeurd 105D
%000 %00°0 %000 e1UapOY
%EE0 8ez %02°0 10T %.0°0 4 RIOAIUIRD PateIuRIalIpUN
%880 629 %650 9T'¢ %ET0 14 (13110 JBALI) SISUBPEUED BAWOT
%6T°0 LET %TT0 850 %€0°0 T (s19seam) aepijasniy
%98'0 79 %.S°0 S0'e %0T0 € (uooooey) 1010] Uokd01d
%000 %00°0 %00°0 aepiuokoold
%000 %000 %000 RIOAIUIRD
%99°€T 8,6 %EY'TT €0'T9 %GS'T o (498p) snueluIBIA SNBJ1020PO
%28'S 87 T %8E'Y 7'ee %010 14 3BPINISD
elA10epoiny

(slrewweN) VITVININVIN

uoiuodoad  (B) sseworg uoiuodoad  (B) wybiapn  uonuodouad dSIN exe |

129



%00°00T €TL %00°00T €S %00°00T G96'Z V101 A9V 19NISSY
%000 %000 200 %.0°0 4 V10l
%000 %000 200 %.0°0 Z (speoy ‘sBouy) eanuy
%000 %000 %000 (sueiqiydwe) vIgIHAAY
%YS'6 £0°89 %82°9 €5 %2E'T 6 V1oL
%¥9°€ €6'GC %SL'T LE6 %¥E0 0T (811N Buiddeus) eunuaduss eapAjByo
%06°G T2y %25V 9T %860 62 (81um) sautpmsa |
%000 %000 %000 (sainday) V111.Ld3d
%T9'8Y 29'9%¢ %909 743 %S0't8 6v'C V10l
%200 €T°0 %¥6°€C z8°121 %26°GL 152'C $aAUIY2IBISO UMOUNUN
%000 0 %9.°0 90Y %¥Z0 L (8A811em) snaauiA sspues
%00°0 100 %62'C T4 %S0 9T (yosad moj|aA) susasanels ealed
%000 %000 %000 (yosad anu1) sepioiad
%ZE'E G9'€Z %90°€ €e9T %LY"0 vT (ysy1ed Jauuey) snyejound snunjeld|
%LTT G'qT %Z6'T LZ0T %010 45 (Peay|ng umoiq) snsojngau snaniBLY
%LE'T 2697 %9T'C GS'TT %PY0 €T (peayIng) "dds sniniawy
%808 19°25 %EG'L 610 %SZ'T L€ (ysy1ea) sepunfel|
%SZ'9 aS'ry %99°€ €567 %T9°0 8T (sseq yinowabiey) seprowljes snigidoloiN
%l 'L 12'SS %ISY 60'77C %P0 44 (sseg) snusidosoiin
%2Z'T €8 %T9°0 12°€ %020 9 (ysiguns usaib) snjjaueAd siwodsT
%LT'E €972 %0L'T 90'6 %S0 9T (116an|g) naiyooloew siwoda
%96°€ 1282 %62°C T4 %TLO 114 (ysyuns uowiwo) siwoda
%0£°0T LYEL %TZ9 vTee %66'T 65 (eulqoj ‘ysyuns) sepiyorenuad
%000 %00°0 %00°0 (sausy a11-yaJad) sauniogosad
%000 %000 %000 (Usi4) SSAHLHOIFLSO
uoluodoad  (B) ssewolrg uoimuodoad  (B) wybiapn  uonuodouad dSIN exe |

130



Deer Body Parts

The deer body parts recovered from the Schmeling site show an emphasis on upper limbs
(Table 6.14, Figure 6.5). The Schmeling deer body parts sub-sample indicates that there is
approximately a 1:5 ratio of cranial elements to upper limbs. This ratio favors a higher
proportion of upper limb elements. This pattern aligns with expectations for non-local
butchering. In the case of Schmeling, this may indicate either non-local hunting or the transport

of deer meat packages to the site from the nearby CBHC and KCV villages.

Table 6.14. Schmeling Deer Body Parts

Body Parts NISP | Proportion | MNE | Proportion
Cranial 3 6.52% 2 10.00%
Axial 4 8.70% 2 10.00%
Upper Limb 28 60.87% 10 50.00%
Lower Limb 11 23.91% 6 30.00%
Total 46 100.00% 20 100.00%

Schmeling Deer Body Parts
30

25
20
15

10

o N mm H - I.

Cranial Axial Upper Limb Lower Limb

ENISP = MNE

Figure 6.5. Schmeling Deer Body Parts
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Deer Mortality Profiles

Like Robinson Reserve, deer elements able to be assigned an age range at Schmeling
represent mostly fawns and yearlings rather than an emphasis on mature deer (Table 6.15). The
larger mortality seasons for the fawns and yearlings occur in the summer. This pattern does not
mean that all activities at Schmeling necessarily occurred exclusively during this season, but it
does show a specific targeting of smaller meat animals as well as a consistent seasonal line of
evidence. As such, the deer mortality profile at Schmeling shows a pattern different from one
expected as a typical village site- where either mature deer it is expected that year-round village
occupants would be targeted, or a variety of age ranges would be represented. This age-targeted
pattern is different from the expected age-targeted pattern, where groups would target prime-age

adult deer.

Table 6.15. Schmeling Deer Mortality Profile

Deer Mortality Profile
Elements Age Range | NISP
Humerus, Prox- fused 26-38 1
Humerus, Prox- unfused <26 1
Femur, Dist- half fused 23-29 1
Lumbar Vertebra, unfused centrum epiphysis <17 1
Thoracic Vertebra, unfused centrum epiphysis <23 2

Schmeling Summary

The Schmeling site shows a shared emphasis on aquatic resources and white-tailed deer.
The white-tailed deer body parts show a pattern indicative of non-local hunting and processing.
Further, the deer sample indicates an emphasis on yearlings, which is unexpected for an age-
targeted hunting strategy. Given that this faunal assemblage is associated with the mortuary
complex at the site, and is classified as the area within the locality with a formal cemetery (Foley

Winkler 2004, 2011), these differences from a expected patterns are likely the result of site
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function. While the faunal assemblage does not reflect animals interred within the burial
contexts, there are no structures in which to associate these faunal remains. Therefore, the fauna
may reflect mortuary feasts, offerings, short-term occupations surrounding the death of
individuals or meals eaten during ancestor veneration rites.

The intact midden contexts analyzed were within a 10-20-meter proximity of burials, a
respectful distance for trash disposal near a formal cemetery, especially if more interments were
anticipated or the groups used the cemetery as a territorial marker (see Arnold 2008; Chapman
1995). Therefore, if Schmeling is continued to be classified as a village site, without evidence of
structures, alternatively this particular area of the site possibly held a different function than a

main habitation area.
Crescent Bay Hunt Club

A total of 50,652 vertebrate specimens, weighing 63,078.43 grams were recovered from
the 13 features from the Crescent Bay Hunt Club site (Table 6.16). A total of 10,111 invertebrate
specimens were identified and recorded (Table 6.17). Of the invertebrate sample, 9,750 were
bivalves, and 328 valves were identified to species. This faunal assemblage is robust, and
therefore a good representation of the human-animal relationships that occurred at the site. Since
this is the largest dataset for eastern Wisconsin Oneota sites, the results can help to model

expectations for eastern Oneota sites in Wisconsin.
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Table 6.16. CBHC Class Summary Data

CBHC NSP and NISP Proportions

Identification NSP | Proportion | Weight (g) | Proportion

Identified 39,428 77.84% 39,428 84.83%
UNID 11,224 22.16% 7,053.18 15.17%
TOTAL 50,652 100.00% 46,481 100.00%
Taxonomic Class | NISP | Proportion | Weight (g) | Proportion

Fish 12,379 31.40% 8,043 14.36%
Bird 1,203 3.05% 989.07 1.77%
Mammal 24,873 63.08% 45,992.71 82.09%
Reptile 952 2.41% 982.16 1.75%
Amphibian 21 0.05% 18.04 0.03%
TOTAL 39,428 100.00% 56,025 100.00%
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Table 6.17. CBHC Bivalve Species
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Given that CBHC is located adjacent to Lake Koshkonong and within a very close proximity to
Schmeling, it is unsurprising that there is a relatively high emphasis on fish within the vertebrate
assemblage. Since shellfish were used as a ceramic tempering agent, the bivalves collected and
deposited at CBHC may be the result of both subsistence and technological resource acquisition.
When comparing an overall dietary emphasis within the site assemblage, the calculated biomass
shows that within the vertebrate resources, there is a clearer distinction between fish and
mammal resources (Table 6.18). Further, the biomass data shows the high emphasis on large

mammals (Class V) within the undifferentiated mammal remains.

Table 6.18. CBHC Vertebrate Taxonomic Class Summary Data

Crescent Bay Hunt Club
Taxa Biomass (g) | Proportion
Mammal 52,280 78.59%
Birds 1,460 2.20%
Fish 11,570 17.39%
Reptile 1,210 1.82%
Undifferentiated Mammal Sizes | Biomass (g) | Proportion
Class | 114.94 0.34%
Class Il 760.76 2.26%
Class Ill 1,159.88 3.45%
Class 11I/1V 430.3 1.28%
Class IV 12,597.89 37.47%
Class X 18,555.03 55.19%

Species Summary Data: NISP, Weights, Biomass

Most mammals represented in the CBHC assemblage sample are cervidae, many of
which are white-tailed deer (Tables 6.19). Undifferentiated large mammal fragments and un-
sized mammals could also represent members of the family Cervidae. Medium mammals at the
site include those found typically alongside field edges, forests, and river or lakeshores (e.g.,

raccoon, rabbits, beaver and muskrat). Such animals provided pelts and a supplementary protein
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resource. Raccoon, beaver and muskrat could all have been trapped along the shores of Lake
Koshkonong or in adjacent wetlands. Rabbits, raccoon and deer would have also been attracted
to field edge areas or found near forests or oak savannas. As such, these mammals may have
been trapped or hunted during other daily pursuits (e.g., agriculture, collecting shellfish, fishing,
gathering wild rice). The presence of domestic dog at the site is representative of a dog burial

found at the base of a refuse pit.

137



Table 6.19. CBHC Species Summary Data

eiyduownydjapia

%200 47 %T0°0 6T¢C %€0°0 14 (1eaqoq) snyna xukT
%S00 68°€T %00 L9 %S00 9 (xuA| ‘sreagoq) xukq
(sauryay) seure
%E00 TT'L %200 29°€ %E0°0 4 (qunys padLis) smydsiy
(unys) aepnydsiy
%8E0 9£'G0T %ZE 0 LT'T9 %LED 8y (496peq UedLIBWY) SnXe) eapIXe ]
%¥0°0 78'6 %E0'0 6T'S %600 1T (uIW UedLIBWY) UOSIA UOSIA0SN
%200 179 %200 90°€ %200 € (48ysy) nueuuad sspeN
%ET0 6'9¢ %TT0 102 %02°0 T4 (49110 J9ALI) SISUBPEUED BIJUOT
%020 109 %.T°0 oT'Ze %6T°0 144 (spijaasnw) sepijasniy
%0V €0°902'T %9€E 0628 %S0y 74 (uoo99e1) 4010 UOAIOI
aepiuoAao.d
%00 67°0TT %S0 8T°/9 %9€°0 Ly (xoy pau) sad|na sadinp
sad|nA
%810 G6'0ET %870 1126 %9€°0 o (Bop onsswop) siretjiure sndnj siued
%¥8°0 8£0€T %ELO €0'8€T %89°0 88 (}lom ‘Bop) sepiued
%600 A ATA %200 80'¥T %S00 9 (4e3q >0R|q UBILIBWY) SNUBJLIBLIE SNSIM
snsin
%610 9/°€€T %010 659, %.29°0 98 ©IOAILIRD
%S0 87’9 %TZ0 TT'6€ %900 8 snydeja snAJaD o
%2Y0 oF'GTT %SE°0 87"99 %0T°0 €T snydeja snA1aD
%ES Y 09°'TZE'T %26y L€'5¢6 %TE'S 189 snuejuIBaIA sna|1020pQ
%09'92 or'y8z'L %9Y'TE 67'T86'G %S5 TC 98.'C (423p) snueruibaia snaj10o0po
%S00 ozt %00 G.'9 %T0°0 T (uosiq) uosiq uosig "o
%¥Z0 LS'V9 %TZ0 T6E %¢0°0 € (uosiq) uosiq uosig
%LE€T G0°099¢ %SL YT 16'708'C %089 6.8 aepInIe)
%62°0 2908 %SZ'0 v0'8¥ %02°0 9 ejfioepoity
(srewwen) VITVYINIWVYIN
uoiuodoldd  (B) ssewolg uoiuodoudd  ('6) wybiospn  uonaodoad dSIN exe|

138



%T00 6£°C %T00 92T %200 Z (sxonp Buinip) eAyhy
%St°0 L'€TT %P0 S0'v8 %L 0 96 (1onp poom) esuods xiy
(syonp poom) Xiy
%000 1 %000 650 %T0°0 T (4asuebaaw pspooy) snyefnono saikpoydo]
(saasuefiaw papooy) saikpoydo]
%200 a8y %T00 V.2 %200 € (ree1 pabuim-usauib) eaoa.d seuy
%89°0 86981 %890 L0°62T %99'T 12 (paejrew) soyouhyahyeld seuy
%120 L1'8S %610 6T'GE %9T°0 1C (stonp Burlgaep) seuy
%820 1191 %92'0 1.6V %92'0 Ve (uems ‘35336 “onp) sepheuy
%200 9202 %900 €02t %PT0 8T (Imopiarem ‘uems ‘as3af onp) sawloylIasuy
(spa1g) SIAVY
%GT'89 8£'2998T %28'2L Ve LY8'ET %7665 8rL'L Iv1i0oL
%9T°0 LLEY %IT0 €112 %820 9 (funwdiyo ussises) nyeLns seiwe ]
%600 €5've %200 o'zt %8T°0 4 sejwe]
%ET0 96°9¢ %070 1061 %610 ¥2 (jaa1nbs pau) snatuospny snanioselwe |
%IT0 1,62 %800 r'sT %P0 8T (18421nbs AeJb) sisuauijosed sninidg
%8Y'T L'S0v %CE'T €1°052 %802 692 (s19441nbs 88.3) snunios
%ET'T ¥1'60¢ %960 97281 %¥9'T AN (unwdiyd ‘aainbs) sepuINIog
%LEE 69226 %0€E'E 29129 %29y 86G (venisnw uowWwod) SNOILRQIZ BITRPUO
(srenisnw) earepup
9epIadD
%rLT T0'6Y. %0LC G8'ETS %96'C €8¢ (49nB3Q UBDLIBWY) SISUdpRURD J0ISED
(s1aneaq) 10i1seD
aeplioised
%SL'T z'es. %YSC G6'Z8Y %ELE z8y enuspoy
%9Y'C ¥8'€19 %8Z°¢C 1628V %T8'C £9¢ (1re1uon0o ulsises) snueptio)y snbejInjAS
%0T°0 1192 %200 T7ET %600 zT (s1reuonoo) sepriods
(suqgored ‘sarey) eydiowobe
%200 €Ty %T0°0 86T %200 z (wnssodo uedlIBWY YLION) snueluibia siydiepia
(swnssodo) aepiydjapig
uonyodoudd  (B) sseworg uoniodoudd  (‘6) wybiepn  uonuodouad dSIN exe ]

139



(smo.reds Buos) ezidsojaN

%000 6T0 %00°0 80°0 %100 1 (smouueds ‘sayouly) sepiziiaquig
%000 €eT %000 99°0 %¢0°0 € (urgou uedLIswy) sniioyeaBiuw snpany
(suigou) snpany
aepln|
%000 121 %000 €90 %200 4 (Rel anjq) eyeisid eptooueAd
(sKel anjq) e1000URAD
%E0'0 €56 %E0'0 6T'S %G00 9 (Mmoo uedLIBWIY) OYdUAYIAYDRIG SNAI0D
(smou2) sna10D
%T00 187 %T00 vS'T %E0°0 v (sardBew ‘skef ‘smouo) aepiniod
%0T°0 G8'.¢ %0T°0 2L 8T %20 T€ (spa1g Buiyasad) saw.iojLIassed
%210 v9'€e %IT0 6T°0C %YT0 81 (uoabid ssbusssed) sniiojesBiw seisidoroq
(suoabid 1abuassed) sais1do1og
%210 89°2¢ %0T°0 2L6T %820 9 (suosfird ‘sanop) sepiquinjod
(suoabid ‘sanop) sawaoHquIniod
%G0°0 2677 %S00 ev'6 %S00 9 (Aot pjim) onedoyeb stibeasin
(shaxan) suubes|sN
%100 19T %000 680 %200 4 (8snoub pajynu) snjjaguin eseuog
(asnoub pajynu) eseuog
%800 1822 %.0°0 (INA %0T°0 €T (yueseayd pasoau Buit) sno1yo|od snuelseyd
(syueseayd) seulueiseyd
(asnoub ‘Aeyany ‘abplined) sepiuesieyd
(simoy) saw.oj|eD
%¥0°0 A %€0°0 G669 %S00 L (uooj] uowwWod) Jslw! BINED
%7100 ¥6°¢C %100 85’1 %200 Z (s4anIp ‘suoo]) seplineD
(sureny ‘suooj) sawJojlInes)
%050 6T LET %¢S°0 686 %9L°0 86 (85006 epEUERD) SIsUspeUe) BlURIg
(95996 1UB.Q) BIURIG
%6€°0 L9'90T %LE 0 S0'TL %660 8cT (dneas Jassay) siufe eAyily
uoiodoudd () ssewolg uomuododd  ('6) wybiopn  uonuodouad dSIN exe |

140



(s|mo [ealdAy) sepibulng

%200 v€°02 %900 AN %IT0 vT (s1mo) sawopbuLiS
%T0'0 zLe %T0'0 S0'C %20°0 Z (3mey pajre-paJ) sisuadtewel osing
(symey auluoaing) osing
%200 €6'S %20°0 e %200 Z (mey s,48dooD) 1148do0d Jand1ooy
%T00 e %T0°0 oT'T %T00 1 (smey paiq) 4811d1ody
%EE0 T¢'06 %9€°0 T7'89 %EE0 ey (316e8 ‘Ymey) sepraidioay
%100 8T'C %T0°0 vT'T %T00 1 (sa16ea ‘symey) sawioyndiody
%¢c0°0 9¢'G %¢20°0 90'€ %T0°0 T (uosay anjq 1eauh) seipoay espy
(suoJay 1ea4b) eapiy
(s12463 ‘suouay) seuleply
(suouay ‘suealjad) sawojiueds|ad
%80°0 €81e %L0°0 9cel %90°0 8 pa1salo-ajgnop) sniline xm‘_oo%ﬂmh_mr_sn_hoo
(queaowa09) xea00049eRYd
(sBeys ‘sjueiow.i09) seploriodolde|eyd
(s1ueaow.09) sawlop NS
%T0°0 TT¢E %T0'0 89'T %200 Z (pA1axoe|g pabuim-pas) snadlusoyd sniejaby
(spaigpoeq pabuim-paa) sniejaby
%T0°0 89°C %T0'0 ev'T %200 Z (s108.0 ‘spA1gptoe|q) 3eplisld|
%100 26T %T0°0 660 %T00 T (unrew aydind) signs subo.d
auboud
%100 €9'T %000 €80 %T00 1 (smo|[ems) aepiutpuniiy
%T0°0 v0°Z %T0°0 90'T %100 T (p11gBunyoow usayriou) sonolBAjod snwiiy
(spaigBuryoow) snwi
%T0°0 LT %000 880 %100 T (s4ayseuy} ‘spaigBunioow) sepiuin
%000 820 %000 zro %T00 T (youypob ueslisWY) sisL snuids
snuids
%000 z€0 %000 vT°0 %T00 T (sayouy ‘s23qs046) sepl||1Buli4
%000 800 %000 €00 %100 T (mouueds Buos) eipojaw ezidsojdiN
uonsododd  (6) sseworg uonuodoad  (*6) ybiepn  uonuodoad dSIN exe]

141



%820 9,11 %620 29°vS %620 L€ (speay)ing) snunuswy
%rS'T LEV69 WELT 16'6TS %S8'C 89¢ (saysired) sepLinfeld]
(ysueo ‘sainjis) sawoLIN|IS
%E0'0 9/, %T0°0 1871 %20°0 Z (4ef asouBuof) snasso snalsostda]
(4eb 1apua]s) snalsosida]
(1eb ‘saxid seb) sepiarsosida
sauwLIoj19150s1da
%180 96122 %85°0 G8'60T %EI'0 18 (wnap Jeyemysady) suatuunif snjoutpoldy
(WwnJp Ja1emysal) ‘wnuap JaALl) smoulpojdy
%610 ¥S'2S WET'0 S92 %220 8¢ (wnup ‘s1axe012) sepluaeIoS
%.G°0 1S'GST %070 829/ %T9°0 6. (eha1rem) snaua Jspues
%ELO 26°002 %250 1286 %08°0 €01 (yodad mo|a£) suadsanely BaIdd
%100 aT'e %000 €60 %200 z (sayosad an.) sepiotad
%0T'T 1120 %280 26'SGT %L2T v9T (e1ddeud xoe|q) snenoewolbiu sixowod
%ZT0 TTEE %200 18°€T %TIT0 vl (sa1ddeud) sixowod
%8Y'Z 1€6.9 %ST'C 17607 %ED'E 76¢€ (sseq yanow|ews) najwojop sniaydosoy
%6T°C T.'66S %9.L'T 2L vEe %022 G8¢ (sseq yinowsbue]) seplowjes snisydooin
%SE'T 11°89€ %80'T €8'70¢ %SL'T 9z¢ (sseq) snusydosoiy
%890 €8'98T %G¥'0 €L'v8 %8.°0 10T (sseq >o04) 1sadnu sayijdojquiy
(sesseq yo0.) seyjdojquy
%LL0 LTTTZ %50 Z7'e0T %T0'T T€T (ysyyuns uaalb) njjpueka siwoda
%S9°0 G/'8.T %970 2.98 %.8°0 4! (116anjq) naiyoosoew sjwoda
%CT'T 90°80€ %680 17891 WITT evT (paasupidwnd) snsoqq1f siwoda
%6€°0 26'90T %620 1SS %870 29 (ysyyuns uowiwo) siwoda
%ET'E G5'/58 %ST'E Zr'819 WILY 609 (eurgo] ‘ysiuns) sepiyoenusd
%600 €512 %S00 176 %600 4 (saysty 11-yo1ad) sawiio41913d
(usi4 Asuog) 191508191
%98°€ GZ'/S0'T %89°€ 16'669 %97'9 Ges Iv1i0oL
%¥0°0 ¥80T %E0'0 79'9 %S50°0 9 (1mo pau.oy yessB) snuelutiia ogng
(simo paudoy) ogng
uoiuodoad  (B) ssewolrg uoiuodoudd  (‘6) wybropn  uonaodoad dSIN exe|

142



%TT0 86'6¢ %800 9G'vT %600 4 (811N X0 UJBISAM) Jeu.o suade.ls ]
(sepun xoq) suadetsal
%02°0 2095 %210 1822 %210 o1 (G
dew utayuou) earydeiboab sAwsidels
(sapum dew) sAwaidets
%E0°0 806 %T0°0 14 %T0°0 T (sapny pajured) 1o1d sAwasAiyo
%ET'0 18°9€ %200 T2€T %600 14 (surdeuuay ‘sapuny puod) sepipAws
(sas101101
‘suidelJa) ‘s9[1any ‘sanii0l) saulpnIse |
(sainday) V111.Ld3Y
%0T'L2 ozy'L 9%08'22 9ge'y 9%9L°2E 98y V1oL
%%0°0 80'TT %200 1Ty %200 Z (aBunjjaxsnw) ABuouinbsew xos3
%SE0 GZ'G6 %220 YT Ty %0€°0 6 (a1d utayiou) snion| xos3
%810 76°0€T %SE0 1099 %610 79 (say1d) xos3
(s18y204q ‘sayid ‘sjaaaxo1d) aepIdos3
(sa1d ‘smouulwpnuw) SawLI0}190s3
%Pe'T T1°89€ %20'T LLV6T %I8'T 404 (435{0NS SHUYM) 11UOSISWILIOD SNWOISONED
%Ye'T €799 %260 L'78T %69'T 612 (43HoNs UOWILIOD) SNWDISOYED
%ET0 16°€9 %210 822 %6T°0 2 (s420ns 3s10pal) BWIOISOXO
%E0°0 6 %200 9T'e %E00 4 (oreyng yinowiq) njjpuidAd snqondl
(s1axans ojeyng) sngonaj
%810 v9'0€T %620 2918 %6.°0 20T (sawo1s01B9 ‘s18340NS) SBPILI0ISOIRD
%.G°0 T,9ST %6E°0 el %.8°0 AN (#8u1ys) seprunidio
%990 95087 %810 1126 %IT'T 124" (43>fons ‘mouuiul) sswiopuldAD
%S9'T 9/°25 %8L'T GT'6EE %20'C 192 (ysyrea auuey) snyejound snunfelo|
%670 1628 %6T°0 71°9€ %.T°0 Y4 (ysurea reptlo) ‘ysurea [suueyd) snunfelo|
%810 v TeT %810 L'16 %510 85 (Peay|Ing umoug) snsojngau snanfawy
uoiuodoaq  (B) sseworg uoiuodoad  (B) wybispn  uonuodoad dSIN exe |

143



%00T Gee'/LC 9%00T 9T0'6T 9%00T 0€6'CT AVLOL IOVI19dINISSY
%600 08T %9T°0 T¢ Iv1i0l
%90°0 91T %80°0 01 (Bouyjing uesLIBWY) NuelsgseYed seyeqoy
(sBouy uenredl) sepiuey
%v0°0 8.9 %600 1 (speoy ‘sbouy) eanuy
(sueiqiydwy) erqiydwy
%060 69°G¢ %09°0 eLYTT %0L°0 06 Iv.iolL
%20 V2 '€TT %EE0 ¥1°29 %8E°0 6 (apun Burddeus) eunuadias eapAjayd
uoiuodoad  (B) sseworg  uonuodoad  (‘6)ybiepn  uonaodoad dSIN exe|

144



Other Carnivora and Canidae are represented at the site, may correspond with other dogs
at the site- but were unable to be definitively classified as domestic dog. These specimens may
represent wolves, coyote, foxes, or bobcats. Additionally, there is a sizeable proportion of
members of the family Sciuridae- squirrels and chipmunk. These animals may have hunted as
pest maintenance from storage areas, smaller game hunting during times of environmental or
socio-political stress, or for hunting practice among children. Undifferentiated un-sized mammal
fragments may represent any of these animals, but may also be associated with marrow
extraction, crushing for bone grease, or general processing of animal carcasses.

The bird sample at CBHC shows an emphasis is on waterfowl and raptors. Waterfowl
would seasonally nest along the wetlands and banks of Lake Koshkonong, making them semi-
reliable protein resources during the spring and summer months. Waterfowl are often found at
Oneota sites and may have been valued for their eggs and feathers. Eggs could have provided
another source of nutrients, while feathers may have served multiple purposes (e.g., fletching,
personal adornment, rituals). Birds traditionally serve a dual purpose for subsistence and their
cosmological or symbolic association with sky or upper world (Hall 2002; Overstreet 1997). The
relatively higher proportion of raptors specifically eagle at the site corresponds with a partial
eagle burial uncovered in a refuse pit.

Much of the fish at CBHC are members of the family Centrarchidae- varieties of bass
and sunfish. A variety of catfish, suckers, pike and muskellunges (Muskie) were recovered. The
variety of fish types and general sizes show a preference for a diversified diet and capture plan.
The site inhabitants were probably fishing with a variety of techniques to target bottom, shallow
water, deep water, and vegetative water dwellers. Fishing for bottom-dwelling fish could have

been conducted using hook-and-line. Additionally, net weirs would have provided a delayed
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capture technique, allowing for the site inhabitants to gather wild rice or shellfish nearby and
then check net weirs or set lines before and afterward these pursuits.

Of the reptiles most of the turtles would have easily been found alongside watersheds,
sunning themselves on rocks or logs, but they also could have been netted. In addition, box

turtles are often found along forest edges.

Deer Body Parts

The deer body parts represented in the CBHC assemblage mirrors the expectations for a
local hunting strategy, with a 91:109 ratio of cranial elements to upper limbs (Table 6.20, Figure
6.6). This relatively high proportion of cranial elements would not be expected to have been
transported back to the site across long distances. This local hunting strategy is different from the

Schmeling site, where it is likely non-local hunting or processing.

Table 6.20. CBHC Deer Body Parts

Body Parts NISP | Proportion | MNE | Proportion
Cranial 423 12.18% | 182 16.90%
Axial 804 23.15% | 296 27.48%
Upper Limb 829 23.87% | 218 20.24%
Lower Limb 1417 40.80% 381 35.38%
Total 3473 100% | 1077 100%
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Figure 6.6. CBHC Deer Body Parts

Local hunting and processing of deer may indicate a preference for hunting near
agricultural fields or the use of forest-edge habitats. Local hunting in agricultural fields may have
been opportunistic, while hunting groups leaving the site and returning, and exploiting forest and
forest-edge areas would require a coordinated effort. Overall, the faunal assemblage shows a
diversified diet and animal exploitation. Therefore, it is possible that deer hunting was local to
allow for more time and labor expenditures on agricultural pursuits and the time needed for
exploiting other local resources apart from coordinated forest hunting events (e.g., mussel shell

gathering, wild rice and Chenopodium harvest, fishing).

Deer Mortality Profiles

At CBHC, the deer elements able to be aged represent both mature and juvenile deer
(Table 6.21). This pattern indicates a non-age selective hunting strategy. It appears the site
occupants were targeting adult deer but did not exclude yearlings and fawns. Fawns and
yearlings were not conserved for future hunting, when they would have provided a larger caloric

return. The site occupants were targeting deer without regards for future hunting or sustaining
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their local deer populations. The taking of fawns may be the result of a local resource depression,
a bottle-necking or restriction of resource acquisition areas due to inter-group conflict, or both.
Further, the capture of both mature and juvenile deer means that hunting was a year-round

practice and not restricted solely to autumn- when deer are at their largest.

Table 6.21. CBHC Deer Mortality Profiles

Crescent Bay Hunt Club
Elements Age Range | NISP
Lower milk 3rd premolar has erupted and shows wear 18-24 4
Lower 2nd permanent premolar erupted 30 5
Only five erupted teeth 6 3
Coronal Suture- half-fused 6 2
Sagittal Suture- unfused 6 2
Sagittal Suture- half fused 20 3
Sagittal Suture- fused 24 4
Humerus, Prox- fused 26-38 2
Humerus, Prox- unfused <26 6
Humerus, Dist- unfused 13-18 4
Femur, Dist- unfused 23-29 2
Femur, Dist- half fused 29-47 2
Lumbar Vertebra, unfused centrum epiphysis <17 13
Thoracic Vertebra, unfused centrum epiphysis <23 11
Sacrum, unfused superior epiphysis <17 2
Radius, Prox- half-fused 2-5 3
Metapodial, Prox-half-fused 1-4 16

Crescent Bay Hunt Club Summary

The Crescent Bay Hunt Club faunal assemblage shows evidence of a subsistence strategy
that reflects the immediate vicinity of both Lake Koshkonong and oak savannas. The variety of
fish, bird, and mammal species exploited indicates a varied daily subsistence. Deer were

significant to the diet, and were likely hunted locally, with an emphasis on yearlings and prime-
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age deer. These animals may have been hunted along field edges as a combination of crop

protection and protein acquisition.
Koshkonong Creek Village

A total of 54,148 vertebrate specimens, weighing 80,918.84 grams were recovered from
the Koshkonong Creek Village site, of which 44,119 were identifiable (Table 6.22). Over 80% of
the total vertebrate specimens in the KCV faunal sample were able to be identified to taxonomic
class. Mammal and fish are the most represented species within the identified sub-sample, with
mammals comprising 61% NISP. Proportionally, the NISP and bone weight values for bird,
reptile and amphibian are very low. Within the mammal sub-sample, those specimens not able to
be identified to genus or species were assigned a size classification whenever possible. Of these
undifferentiated mammal bone fragments, the majority are either large mammal or were unable
to be assigned a size classification. The large mammal fragments may represent species such as

white-tailed deer, elk and bear.
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Table 6.22. KCV Site Summary Data

KCV Taxonomic Class Summary Data

Identification NSP Proportion | Weight (g) Proportion

Identified 44,119 81.48% 74,875.24 92.53%
UNID 10,029 18.52% 6,043.86 7.47%
TOTAL 54,148 100.00% 80,919.10 100.00%
Taxonomic Class NISP | Proportion | Weight (g) Proportion

Fish 14,903 33.78% 8,414 11.24%
Bird 1,336 3.03% 629.37 0.84%
Mammal 26,983 61.16% 64,921.18 86.71%
Reptile 875 1.98% 901.28 1.20%
Amphibian 22 0.05% 9.41 0.01%
TOTAL 44,119 100.00% 74,875.24 100.00%
Mammal Size Categories NISP | Proportion | Weight (g) Proportion

Class I Mammal 104 0.73% 54.16 0.17%
Class Il Mammal 246 1.72% 342.05 1.08%
Class Il Mammal 558 3.90% 504.71 1.59%
Class HI/IV Mammal 192 1.34% 228.73 0.72%
Class IV Mammal 7,834 54.72% 24,894.03 78.46%
Class X Mammal 5,382 37.59% 5,703.14 17.98%
TOTAL 14316 100.00% 31726.82 100.00%

Overall, the KCV invertebrate assemblage contains 369 bivalve specimens which were able to be
identified to species (Table 6.23). The sample total MNI value is 227 animals. The KCV
residents favored Spike, Fat Mucket, Yellow Sandshell and Three Ridge. These mussels are all
local to the Lake Koshkonong locality and are often recovered from Oneota sites within
Wisconsin (see Theler 1991). These animals may have been collected along Koshkonong Creek
or along Lake Koshkonong. Shellfish were a valuable raw material resource for ceramic

tempering, so these animals served a subsistence and technological purpose.
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Table 6.23. KCV Invertebrate Summary Data
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Overall, the KCV biomass calculations show an emphasis on mammal protein within the
diet. Further, of the undifferentiated mammal remains, the majority of the protein comes from
large mammals (Table 6.24). This may indicate a higher emphasis on hunting and trapping over

fishing as part of the daily subsistence economics.

Table 6.24 KCV Taxonomic Class Biomass

Koshkonong Creek Village

Taxa Biomass (g) | Proportion
Mammal 80640 88.68%
Birds 860 0.95%
Fish 9270 10.19%
Reptile 160 0.18%
Undifferentiated Mammal Sizes

Class | 67.40 0.17%
Class Il 425.66 1.08%
Class Il1 628.08 1.59%
Class I1I/1V 284.64 0.72%
Class IV 30979.24 78.46%
Class X 7097.24 17.98%

Species NISP and Weights and Biomass

Of the sample of vertebrate remains which were identified, approximately 28% NISP
were identified as white-tailed deer. These deer bones were calculated to estimate approximately
56% of the total biomass represented by the genus/species sample. This means that white-tailed
deer, were an important animal protein resource for the KCV residents. If Cervidae are included
in this biomass estimate, approximately 72% of the total sample biomass is comprised from
Cervidae and white-tailed deer. While the taxonomic family Cervidae may represent elk, deer are
the most likely member of this family to be readily available for local and non-local hunting.

Overall, the combined total NISP for fish makes up approximately 37% of the sub-

sample NISP but only 12% of the biomass. Therefore, while fish genus and species are well
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represented within the assemblage, these animals were not as heavily relied upon as deer as a
protein resource. The fish species represented come from a variety of aquatic habitats, and
therefore were likely captured using a variety of techniques (e.g., hook and line, net weir).

Much of the fish at KCV are members of the family Centrarchidae- varieties of bass,
sunfish and crappie. Additionally, a variety of catfish, suckers, perch and pike were recovered.
The variety of fish types and general sizes show a preference for a diversified diet and capture
plan. Like CBHC, the KCV site inhabitants were fishing with a variety of techniques to target
both bottom-dwellers, shallow water, deep water, and those preferring vegetative waters. Fishing
for bottom-dwelling fish could have been conducted using hook-and-line. Additionally, net weirs
would have provided a delayed capture technique, allowing for the site inhabitants to gather wild
rice or shellfish nearby and then check net weirs or set lines before and afterward these pursuits.
These fish were likely caught at the shores of Lake Koshkonong, and therefore may have been
provided by the residents of CBHC or fish were utilized to a lesser degree overall based on the
further proximity to the lake. Of note, Lake Koshkonong is within a reasonable walking distance
to/from the site.

Medium mammals at the site include those found typically alongside field edges, forests,
and river or lakeshores (e.g., raccoon, rabbits, beaver, muskrat, squirrels). Such animals provided
pelts and a supplementary protein resource. Raccoon, beaver and muskrat could all have been
trapped along the shores of Lake Koshkonong or in adjacent wetlands. Rabbits, raccoon and deer
would have also been attracted to field edge areas or found near forests or oak savannas. As
such, these mammals may have been trapped or hunted during other daily pursuits (e.g.,
agriculture, collecting shellfish, fishing, gathering wild rice). Badgers are well-represented in the

assemblage, which would have been able to be trapped in the oak savanna near the site.
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The bird sample at KCV shows an emphasis is on waterfowl (Table 6.25). Waterfowl
would seasonally nest along the wetlands and banks of Lake Koshkonong, making them semi-
reliable protein resources during the spring and summer months. Waterfowl are often found at
Oneota sites. The emphasis on perching birds may have been pursued for feather harvesting,
practice in bird hunting by children, or as pest control during agricultural planting seasons.

Of the reptiles most of the turtles would have easily been found alongside watersheds, sunning
themselves on rocks or logs, and may have been netted. However, box turtles are also often

found along forest edges.
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Table 6.25. KCV Species Summary Data
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Deer Body Parts

At KCV, the NISP values indicate a preference for undifferentiated lower limb elements,
but the MNE values show a relatively even distribution of deer body parts (Table 6.26 and
Figure 6.7).

The MNE ratio of cranial to upper limbs is 31:745. This very skewed ratio means it is
likely that the hunting occurring at KCV was non-local. Cranial elements are not generally
brought back to sites over longer distances, but groups will bring back larger meat packages, as
are associated with upper limb elements. At KCV, there may be a combination of opportunistic
garden-side hunting and coordinated hunting trips. Alternatively, if groups at CBHC were
pursuing local deer, deer may have been butchered at CBHC and larger meat packages brought
to KCV. If this strategy was occurring, then the site inhabitants at CBHC and KCV would have
coordinated a combined subsistence strategy, likely related to both animal protein and plant

production and gathering.

Table 6.26. KCV Deer Body Parts

Body Parts NISP | Proportion | MNE | Proportion
Cranial 382 6.48% 31 1.31%
Axial 1197 20.31% | 602 25.52%
Upper Limb 1524 25.86% | 745 31.58%
Lower Limb | 2791 47.35% | 981 41.59%
Total 5894 100% | 2359 100%
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Figure 6.7. KCV Deer Body Parts

Deer Mortality Profiles

The KCV deer sample represent both mature and juvenile deer (Table 6.27). The mature
deer would have provided enough meat to provide a larger amount of protein per meat package.
It appears the site occupants were targeting adult deer but not excluding the hunting of yearlings
and fawns. In this case, fawns and yearlings were not being saved for future hunting endeavors.
Therefore, it may be the case that at some points in time, the site occupants were targeting deer
without regards for future hunting or sustaining their local deer populations. This may be the
result of a local resource depression, a bottle-necking or restriction of resource acquisition areas
due to inter-group conflict, or both. Further, the capture of both mature and juvenile deer means
that hunting was a year-round practice and not restricted solely to autumn- when deer are at their

largest.
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Table 6.27. KCV Deer Mortality Profiles

Deer Mortality Profiles
Elements Age Range | NISP
Lower milk 3rd premolar has erupted and shows wear 18-24 8
Lower 2nd permanent premolar erupted 30 14
Only five erupted teeth 6 6
Coronal Suture- half-fused 6 1
Sagittal Suture- unfused 6 3
Sagittal Suture- half fused 20 2
Sagittal Suture- fused 24 3
Humerus, Prox- fused 26-38 8
Humerus, Prox- unfused <26 8
Humerus, Dist- unfused 13-18 10
Femur, Dist- unfused 23-29 6
Femur, Dist- half fused 29-47 2
Lumbar Vertebra, unfused centrum epiphysis <17 18
Thoracic Vertebra, unfused centrum epiphysis <23 6
Radius, Prox- half-fused 2-5 1
Metapodial, Prox-half-fused 1-4 26

The deer mortality profiles at KCV may demonstrate an age-selective hunting strategy.
There is not a dominance of prime age deer represented, which would be expected with an OFT
model and more yearlings than expected. The high number of yearling bones represented may be
due to the local hunting strategy, where yearlings are likely to be attracted to agricultural fields
and gardens but not yet savvy enough to evade hunters. This assertion is based on both animal
behavior and the paleobotanical evidence for higher amounts of maize at KCV. therefore, it is
possible the site occupants were hunting for a combination of pest control, efficiency to expend

the most time and labor close to home, as opposed to regular coordinated hunting events.

Summary of KCV
Overall, the KCV site vertebrate assemblage shows as emphasis on upland hunting (e.g.,

deer) with a lesser emphasis on aquatic resources than CBHC and Schemling. This
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differentiation may be due to the further distance of KCV from Lake Koshkonong. However, the
larger focus on terrestrial mammals at KCV mirrors the paleobotantical samples analyzed by
Edwards (2017). Edwards found higher proportions of maize at KCV when compared with
CBHC. Thus, the emphasis on field-edge mammals (e.g., deer, raccoon) may be a reflection for

the site occupants at KCV focusing their efforts on agricultural pursuits.

Summary of Lake Koshkonong Oneota

Overall, the case study sites in the Lake Koshkonong Locality show evidence for
differences in site function based on the vertebrate assemblages. At first glance, these
assemblages appear typical of general Oneota sites reported within Wisconsin, however when
examined in detail, these assemblages reveal some cultural divergences, potentially linked to
their isolated location in relation to other Oneota localities or inter-site functional differences.
Worked Fauna

Examples of worked fauna for these dissertation site samples were recovered exclusively
within the Lake Koshkonong Locality, at CBHC and KCV. These sites had the largest vertebrate
and invertebrate assemblages studied. The worked fauna are discussed within specific categories
for vertebrate remains and then invertebrate examples are discussed separately. The vertebrate
categories are morpho-functional in nature (i.e., tools, adornment, agricultural, undifferentiated).
The only worked invertebrates were recovered at KCV and were compared with worked
invertebrate images and descriptive reports for Woodland, Oneota, and Historic sites in the

region to best categorize these specimens.
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Crescent Bay Hunt Club Worked Vertebrates
At CBHC, mammal and bird elements are used for technology manufacture, however,
mammal elements dominate the sample (Table 6.28). Based on this sample, CBHC shows little

evidence of formal awl manufacture and preference towards expedient awl manufacture.

Table 6.28. CBHC Vertebrate Tool Summary

Taxa Category N
Mammal | Undifferentiated | 6
Bird Undifferentiated | 3
Mammal Formal Awl 2
Mammal | Expedient Awl 1
TOTAL 12

Mammal elements were likely the by-product results of hunting activities, potentially
local and non-local. The elements that could be identified were antler, horn, and metapodials,
although other elements may have been used but no skeletal identifiers were left post-
manufacture (Figure 6.8). Metapodials are often associated as either the result of local hunting
and butchering, as they are not the attachment points for meatier region of large mammals
(Binford 1977). However, ethnographic and ethnohistoric accounts have mentioned their utility
in both marrow extraction and tool use, and as such have been the subject of research around the
world (e.g., Binford 1962, 1977; Dean 2015; Lyman 1984; Shipman and Rose 1988; Yellen et al.
1995). As tool preforms, metapodials are relatively dense, there are more per large mammal
body than other elements (e.g., two scapulae vs 16 longer metapodials). For these reasons,
metapodials are often recovered at archaeological sites throughout prehistory, and globally have
been used in tool manufacture. Additionally, large mammal elements often favored in tool
manufacture are also denser, thus more often biased toward recovery in the archaeological record

(see Binford 1970; Morlan 1994; Lyman 1984).
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Figure 6.8. CBHC Vertebrate Tools

The morpho-functional categories present at CBHC based on this sample are limited to
expedient awls and undifferentiated worked fauna. The undifferentiated category is split between
bird and mammal elements. These specimens may have been formal or expedient tools with
characteristic markers obscured by post depositional processes, tools broken during use and then
discarded, mistakes or broken pieces from failed tool manufacture, or the byproducts of larger

manufacturing processes (Figure 6.9).
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Figure 6.9. CBHC Undifferentiated Worked Vertebrates

The expedient awl at CBHC was manufactured from mammal bone (Figure 6.10). This
splinter or expedient awl may have been the byproduct of marrow extraction. This can occur
when hammerstones are used to smash fresh bone and often some elongated sharp shards of bone
are removed in the process. As in flintknapping, flakes are often used as expedient tools,
especially during bipolar reduction, bone flakes of a particular-shape and edge would have
sometimes been useful for tool use (Bignon-Lau and Lazni¢kova-Galetova 2016; Dean 2015;
Olsen 1979; St-Pierre 2007). These expedient awls might have been used in an analogous
manner as formal awl for a variety of tasks, such as hide puncturing, as needles, for ceramic

incising, basket and mat weaving (see Olsen 1984; St-Pierre 2007).
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Figure 6.10. CBHC Expedient Awl

The main difference between formal and expedient awls parallels their lithic counterparts.
Formal awls take longer to manufacture, and with this longer time investment, they likely move
between encampments as people move on the landscape, are likely sharpened and reused over
time, and often not discarded until their uselife has been relatively exhausted- likely in a location
removed from their place of manufacture (Bamforth 1986; Binford 1977; Dean 2015; Falk 1969;
Maigrot 2003; Odell 1996; Olsen 1979; Shott 1986) (Figure 6.10). Expedient awls by nature are
likely used for a short duration and then discarded. In the case of splinter awls, they are still
likely discarded in the same expected fashion as their lithic counterparts, likely as part of a larger
cleaning event (Maigrot 2003). At CBHC, there were more formal awls than expedient ones
(Figure 6.11). These were manufactured from large mammals and may have served a similar

purpose to expedient tools.
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Figure 6.11. CBHC Formal Tools

Overall, the CBHC worked vertebrate assemblage, given the very large assemblage size,
the amount of worked specimens seems small. However, these specimens represent both
expedient and formal tools, which indicates a mixed technological organization with regards to
bone tools. Additionally, the undifferentiated worked fauna comes from both mammal and bird
bones, meaning a variety of animals were utilized beyond their caloric potential.

KCV Worked Vertebrates

The KCV worked vertebrate sample shows an emphasis on mammal elements as a raw
material for tool and personal adornment manufacture (Table 6.29 and Figure 6.12). The site
occupants also favored expedient awl manufacture over formal tools. The samples recovered
from KCV show a greater variety of morpho-functional categories than the sample from CBHC.
KCV also exhibits evidence of clear use of vertebrate remains for personal adornment and

agricultural technology.
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Table 6.29. KCV Worked Vertebrate Summary

Taxa Category N
Mammal | Undifferentiated 4
Bird Undifferentiated 3
Mammal Formal Awl 2
Mammal | Expedient Awl 5
Mammal Adornment 3
Mammal Agricultural 3
Mammal Possible Point 2
TOTAL 22

I o

Figure 6.12. KCV Worked Vertebrate Specimens

All expedient awls at KCV were manufactured from mammal bone (Figure 6.13). Bird
splinter awls have been reported in the region but are not as often recovered archaeologically due

to their more fragile nature and are often made from larger waterfowl (e.g., swan, goose, crane)
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Figure 6.13. KCV Expedient Tools

(Falk 1969; Olsen 1980). Expedient awls may have been the byproduct of marrow extraction.
These expedient awls were likely used in a comparable manner to formal awls for a variety of
tasks, such as hide puncturing, as needles, for ceramic incising, basket and mat weaving (see
Olsen 1984; St-Pierre 2007).

Formal awls take longer to manufacture, and with this longer time investment, they likely
move between encampments as people move on the landscape. The formal awls at KCV were
manufactured from large mammal bone, one of which was manufactured from a deer metapodial

(Figure 6.14).
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Figure 6.14. KCV Formal Tools

The only cases of adornment include canines from carnivores, most likely bobcat or lynx
(Figure 6.15), and three bird bone beads (Figure 6.16). In the case of the pendants, there is the
same potential type of fastening to either be worn as a pendant or fastened to clothing. One
canine shows evidence of working but the stringing area was removed. One shows evidence of
being a finished pendant. The third canine has striations on one end of the root end of the tooth,
indicative of creating a perforated surface around the top to have a cord tied around it to either
fasten to clothing or be worn as a pendant with the tip hanging down. This canine also shows
repeated evidence of being cut into on two other areas of the tooth surface. The pendant does not
appear to have been finished, as the inferred perforation area is only present on one half of the
root end. Ethnohistoric and ethnographic accounts in the region have suggested a special

importance on carnivores, specifically canines and felines (see Brown 1997; Hall 1997,
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Wonderley 2005). These pendants possibly had non-utilitarian significance to their original

owners.
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Figure 6.15. Feline Canines
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Figure 6.16. Bird Bone Beads

The bird bone beads from KCV are typical tubular beads, with a similar shape to those
from Archaic and Woodland sites (see Theler et al. 2016). The ends show possible evidence of
groove-and-snap manufacturing technique. The two longer beads are from a bird ulna, of
approximate a member of the genus Anas (e.g., mallard, wood duck). Anas is the dominate type
of waterfowl genus recovered at the site (McTavish et al. 2016). Bird bones are often used as
preforms for tubular beads. This is likely due to their natural morphology as light weight, already
in the approximate tubular shape, very often shiny when cleaned, and in the case of ulnas- there
is very little smoothing, and work needed to remove the articular ends.

The copper staining on the bird tubular bead on the far left (Figure 6.16), is likely

prehistoric. This stain could be the result of prolonged contact with some copper adornment (e.g.,
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other pendant, bead, fastener). The likelihood of it being the result of modern contact with
copper is unlikely, since it came from an intact feature deposit.

The only cases of agricultural technology are three digging sticks from large mammals
and were recovered at the KCV site (Figure 6.17). These tools likely came from a Cervidae,
which may have been hunted locally or the antlers transported with meat from longer-distances
when they were needed as raw materials. There are no scapula hoes recovered at any site in this
locality, including previous faunal reports for the region (Hall 1962, Hunter 2002, Jeske et al.
2003; Rodell 1984). Scapula and shell hoes have been reported at other Oneota sites in
Wisconsin and Illinois, as well as the nearby Late Woodland and Middle Mississippian site of
Aztalan (Gibbon 1986; Jeske1989; McTavish 2013; O’Gorman 1993; Sasso 1993; Theler and
Boszhardt 2006a,b; Theler 2000, 2016). Deer scapulae and the freshwater mussel shells typically
used as shell hoes (three ridge) were recovered within the CBHC and KCV faunal assemblages.
Therefore, it is the agricultural techniques employed that were the deciding factor in not utilizing
hoe technology rather than availability.

Edwards (2010) indicates that both sites are in areas of relatively little traditional
agricultural potential- accounting for soil drainage and prairie grass roots- difficult to till with
bone, stone, and wooden tools. In the Lake Koshkonong Locality, the choice of digging sticks,
while divergent from other Wisconsin Oneota localities, is consistent with Langford groups in
northeastern Illinois. Jeske (1989) has attributed a connection in Illinois the divergences between
Langford and Fisher agricultural technology, and the use of hoes versus digging sticks, is

associated with local soil drainages.
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Figure 6.17. Horn and Antler Digging Sticks

While the only agricultural tools in the locality come from KCV, this does not mean that
agricultural pursuits were not practiced by the site occupants at CBHC. It is possible that there is
a sample bias, or alternatively that fields could be better tended in the more upland area
surrounding KCV.

Worked Shell/Shell Technology

Six bivalve shell pigment applicators were identified at KCV. Two were identified in
Feature 12-01 and four in Feature 12-06. Those from 12-01 were all red ochre pigment
applicators, while those from 12-06, two were red ochre applicators and two were used for

galena. This type of tool was first identified at Oneota sites in lowa and then in the LaCrosse
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locality by James Theler (see Lamb and Theler 2012). However, the pigment applicators
identified by Theler were exclusively red ochre applicators. The galena applicators conform to
Theler’s pigment applicator criteria, but instead of ochre pigment remains, the pigment remains
are silvery like the local mineral galena.

The presence of these artifacts demonstrates that shellfish was used for a purpose beyond
the usual ceramic tempering found within this locality. The mussel shells used as applicators
were all Three-Ridge (Amblema plicata). These local mussels are relatively robust, and the
pigment and use polish, as seen under low power microscopy, is always present on the dorsal
umbo.

Overall, the KCV invertebrate assemblage composed of local mussel shells and the
general assemblage is dominated by bivalves. Four taxa were relatively well represented: Spike
(Elliptio dilatate), Fat Mucket (Lampsilis siliquoidea), Three Ridge (Amblema plicata), and
Yellow Sandshell (Lampsilis tere). The GMax data indicate an overall trend through time to
target mature adults. It is possible that mussel bed maintenance was practiced consistently, or
relatively long periods of time.

The use of local mussel shell as a technological choice in temper, especially given the
choice to exclude shellfish as a tempering agent by Langford groups, indicates an active choice
to continue a technological continuity with a larger pan-Oneota cultural and ethnic identity
tradition. There are few examples of worked shell in the Lake Koshkonong Locality (6
applicators at KCV). However, it is important to note that Lasley’s Point, an Oneota site in the
Lake Winnebago locality to the north, has evidence of both shell tempering and shell

modifications (e.g., shell spoons) (Gibbon 1970, 1972; Overstreet 1978), and the nearby Aztalan
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site has evidence of shell modification in addition to its use as a ceramic temper (e.g., shell
beads, shell hoes) (Leigl 2014; McTavish 2013; Theler 1991; Warwick 2002).

While pigment applicators have been recovered from Oneota sites along the LaCrosse
River Valley, the pigment applicators identified by Theler were exclusively red ochre
applicators. The galena applicators recovered at KCV conform to Theler’s pigment applicator
criteria, but instead of ochre pigment remains, the pigment remains are silvery like the local
mineral galena. Galena cubes have been found in the Lake Koshkonong locality, and therefore
this is the likely mineral pigment used with these tools (Sterner 2012a).

The presence of these artifacts connects shellfish use to the use of shell as a raw material
used for a social or ritual purpose. On whom or what pigment was applied remains unclear, but it
may have been applied to living humans as part of body decoration. However, there is no skeletal
evidence with galena or ochre stains from Oneota burials at CBHC, KCV or Schmeling. One
ceramic sherd at the Lake Koshkonong locality has evidence of red paint on the inside- pigments
may have been mixed and/or stored in ceramic vessels, and then shell valves were used as the
applicators onto the subject or medium to be adorned.

Until the identification of shell pigment applicators in the Lake Koshkonong Locality, no
potential purpose as to the use of these galena cubes had been proposed. Galena cubes are grey
or silver and used as a mineral used for pigment. While we cannot begin to conclude on whom or
on what this pigment was applied to using these shells, we can infer that such an action likely
had a more socially based purpose.

Interestingly, all reported pigment applicators for lowa, LaCrosse, and those now
identified in Lake Koshkonong have been exclusively on Three Ridge (Lampsilis siliquoidea)

valves. These local mussels are relatively robust, and the pigment and use polish, as seen under
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low power microscopy, is always present on the dorsal umbo. The selective nature for choosing a
particular species as a raw material for a particular tool type follows with the inference that this
tool and the actions it was used for held a particular purpose in a social or ritual realm. This pan-
Oneota species selection could be due to both the general size and rusticity of the shells, as well
as their ubiquity among most small to large rivers and reservoirs- living in gravel, mud, and
sand. Additionally, this selection can be interpreted as the strongest line of evidence for cultural
continuity regarding shellfish use, beyond shell use as a tempering agent.

Fundamentally, the use of shell as a raw material in the Lake Koshkonong Locality, is
only found as a tool used for a potentially non-economic purpose. In this manner, Lake
Koshkonong Oneota use of shellfish can be used as a line of evidence when connecting to
broader anthropological studies. Specifically, focusing in on the materialization of different
perceptions of how the same natural raw materials can be appropriate for social or ritual pursuits,

but not for technologically economic ones.

Ritual Fauna Deposits

Within the larger Mississippian ideological complex, archaeologists have used
ethnohistoric sources to provide potential insights into the cognitive motivations for the
complicated relationships individuals and groups have with animals in the physical and spiritual
realms. The Southeastern Ceremonial Complex (SECC) ideology is based on a series of similar
symbols throughout the Mississippian world, some of which crosscut the division between
Middle and Upper Mississippian archaeological groups, (Hall 1997; Knight et al. 2001). These
intersecting aspects of the SECC are the focus for the following discussion of potential

ideological interpretations and rectification.
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One of the most commonly referenced points of intersection among Upper and Middle
Mississippian archaeological communities is the ethnohistoric connection to the cosmological
beliefs of an upper and lower world dichotomy. In this dichotomy, similar to historic tribes in
the Midwest and Southeastern United States, is a relationship between animals and their
cosmological realm of habitation (including humans). These are divided into three realms: the
underworld associated with the water, the Upper World with the sky, and the earth in the middle.
Moving between these realms are spirits or cosmological beings that can be represented by,
associated with, and take the physical form of different animals. Typically, within this upper and
lower dichotomy, animals that move within these earthly manifestations are associated with the
particular cosmological realm (e.qg., birds in the Upper World, turtles in the Lower World).
Depending upon the ethnohistoric reference, wolves, and more generally canids, are associated
with the Lower World and transitional animals that live and move within aquatic and terrestrial
zones (e.g., turtles) are able to move between the Lower World and the human plane of
existence.

Domestic Dog Deposits

In the 2010 excavations at Crescent Bay, two distinctive animal deposits were recovered that are
reminiscent of ethnohistoric descriptions by Radin (1923) of HoChunk feasting prior to and after
raiding events- however this is not to imply a direct historic connection or direct analog.

In Radin’s (1923) description of the HoChunk War Bundle Feast was an annual event
held by each respective clan. The sacrifice itself was held in the private sphere prior to feast, and
at the end of the feast a public ritual for the sacrificed dog occurred with all feast-goers in
attendance (Radin 1923:403). The archaeological deposit at Crescent Bay is a dog burial, and

through ethnographic analogy may cautiously be interpreted as a similar sacrifice. The burial
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was located at the bottom of a midden pit and had a prepared rock surface on which a relatively
young (~3-4 years old) dog was deposited. The bones show cut marks, based on location are
probable evidence of skinning, as would be expected in the preparation for the war bundle.

The second associated depositional context that also has a potential HoChunk analog is a
deposit of a dog crania, deer leg, and bear cranial element. This is tentatively connected to the
Hokier Dance, which occurred after war party returned with scalp. On the second day, a feast
was prepared with deer, bear, and dog. The heads of these animals were considered sacred and
individuals consuming meat of these elements or areas near the head were considered
“enhanced” (Radin 1923:331-335). Both archaeological contexts are adjacent (within unit 10-
03/09).

Eagle Deposits

Two eagle deposits were recovered at Crescent Bay Hunt Club site within Feature 04-22.
Feature 04-22 is located near a Longhouse and not within a close proximity of the domestic dog
deposits at the site.

It is possible that this eagle deposit were two separate deposits within the refuse midden.
Based on the articulation of elements between joints, refits, and overall robusticity it is likely
these two deposits were likely articulated at the time of deposition. The larger eagle deposit
contains approximately % of the entire skeleton and therefore it is likely the entire bird was
deposited. The smaller eagle deposit was a left wing, consisting of the long bones which
articulated together. The lack of phalanges is possibly due to taphonomy, archaeological
sampling, or bioturbation.

It is not likely that the full eagle was consumed prior to burial, but it may have been

harvested for feathers. The eagle the articulated wing originated from may or may not have been
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consumed. It likely served a ritual function- possibly as an ornamental wing, as a fan in
ceremonies, and/or some other type of ritual context.

Eagles, and other raptors, are often associated with the sky or upper realm and to be
creatures of cosmological power (see Benn 1989; Hall 1997). These animals are considered
sacred among historic and current tribes (e.g., HoChunk, Menomonee, Potawatomi). The deposit
of an eagle wing may have been a separate or incorporated within the same depositional episode.

Bird wings, especially larger birds are often found within ritual deposits, including but
not exclusively associated with, mortuary rituals, feasting, and/or deposits associated with
cleansing to prepare or bless the ground prior to or immediately after the construction of a
structure (e.g., house, communal space) (see Mannermaa 2008; Parmalee 1967; Ubelaker and
Edel 1975).

These eagle deposits may be associated with the nearby long house. Long houses at
CBHC serve a function different from historic analogies or previous interpretations of their
function as a seasonal house structure (Jeske and Sterner 2018). At CBHC, longhouses are likely
communal spaces (Edwards 2017; Jeske and Sterner 2018).

Human and Deer Burial at Crescent Bay Hunt Club

In 2012, field school excavations at CBHC uncovered a unique burial. This was an

inhumation within a shallow pit, a flexed burial of a young man with some elements missing

(Table 6.30).
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Table 6.30. CBHC Burial (B12-01) Skeletal Elements Present

Postcranial Bones and Joint Surfaces Vertebrae

Element Left | Right Centrum NAe;Jgsl
Patella X T11 1 1
Sacrum X X T12 1 1
Ilium X X L1 1 1
Ischium X X L2 1 1
Pubis X X L3 1 1
Acetabulum X X L4 1 1
Auricular Surface X X L5 1 1

Ribs Long Bones
Right | Left Right Left
1st 1 1 Left Humerus X X
2nd 1 1 Left Radius X X
11th 1 1 Left Ulna X X
12th 1 1 Left Femur X X
Right Femur X X
Foot
Left | Right Hand

Talus 1 1 Left Right
Calcaneus 1 1 Carpals 5 0
Other Tarsals 3 1 Metacarpals 5 0
Metatarsals 2 1 Phalanges 1 0

Phalanges 1 0

The missing cranium was replaced with a deer mandible and the left scapula was replaced

with a deer scapula. These replacement elements were placed in anatomical position prior to

burial. The deer antler projectile point was found within the burial pit. The injury resulting from

this point likely contributed to the death of the individual. The association between the antler

point and the deceased individual comes from the refit of the point into the iliac crest and the

point was excavated within a few centimeters from the ilium (Figure 6.18). It is possible that the

body still had the antler point lodged within the pelvis area during the burial.




Figure 6.18. Antler projectile point embedded in IHlium

It is most likely that this individual was killed some distance from the site and not
recovered for some time. This is evidenced by the scavenging marks on the bones. If this death
occurred during a raid or a potentially more violent period in the region, those back at the village
site may have not been able to recover the body until a later period. In this case, the missing
elements may represent missing limbs dragged off by scavengers (e.g., wolves, fox, coyote,
bobcat).

The possible cause of death being created from a deer and the replacement elements to
the physical body upon burial being from a deer is interesting. There are many possibilities as to

why that white-tailed deer elements were chosen as replacement elements for this individual. The
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death may have occurred in association with a coordinated hunting event, deer elements are
roughly similar sized to human elements, it may be a clan or tribal affiliation. Regardless of the
exact reason why deer elements were chosen, this burial is a terrific case study that speaks to the
close human-animal-environmental relationship at the Lake Koshkonong Locality. Further, the
dietary emphasis on deer is mirrored in the mortuary record, but in a manner, that reflects the
complex and multipurpose utility of the animal itself. Animal and human combination burials,
or the inclusion of animal body parts as grave goods are found throughout the Midcontinent
dating from the Archaic through the Historic periods (e.g., Brown 1965, 1967, 2005; Griffin
1967; Mainfort 1985; Milner et al. 1991; O’Gorman 2001; Santure et al. 1990).

The Norris Farms 36 Cemetery site in the Central Illinois River Valley contains a large
sample of human burials, some of which contained animal elements. At Norris Farms, the large
mammals, including elk and deer, for both Woodland and Bold Consular groups were not used
as replacements for any missing elements, but were instead generally modified as pins (Santure
et al. 1990:232, 240-243). Like CBHC, at Norris Farms there were graves with projectile points
(stone and bone) interred with the deceased individuals. Some of these may have been still in the

body at the time of burial (Santure et al. 1990:106-107).
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7. Discussion and Conclusions

The purpose of this chapter is to summarize and contextualize the results of this
dissertation. Overall, it will lay out the case for cultural differences and adaptations between
Wisconsin Oneota groups inhabiting Lake Koshkonong and Langford groups occupying Fox/Des
Plaines Localities. Specifically, it will address of how each group interacted with their
environment during a period of systemic inter-group conflict. These cultural adaptations helped
to reinforce distinctions between the two groups, which are materialized archaeologically
through their refuse and discard patterns, choice of site locations on the landscape, and how these
groups interacted with, acquired, and managed their local resources. The criteria for distinct
types of occupation, (i.e., site types) and the concept of place-making are also discussed. This
discussion is framed by the five overarching research questions from Chapter 1. The answers

identify larger themes and contributions, and proposed avenues of future research.
Question 1: Do the diets of Oneota and Langford groups in the Lake
Koshkonong and Fox/Des Plaines localities support the notion that there was

systemic violence across the landscape?

To address if this question, the adjusted Optimal Foraging Theory expectations and models
are used. The three OFT expectations for groups under the threat of systemic violence are:

1) Optimal resources are those relatively close to the habitation site to minimize risk of
venturing too far out of a designated safe zone

2) Optimal resources serve multiple functions (e.g., hides or furs, dense bones for tool
manufacture, high-yields of grease or marrow for additional caloric intake).

3) Optimal resources are found where other subsistence or resource acquisition activities
occur (e.g., near crop tending, clay resources, chert quarries)
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Each of these expectations is addressed separately for clarity of argument and to examine if
all three expectations are met for each locality. This allows for comparison between Oneota and

Langford group strategies and the faunal assemblages meeting or not meeting these expectations.

Optimal resources are those relatively close to the habitation site to minimize risk of venturing
too far out of a designated safe zone.

Local and non-local resources are animals that would be easily accessible within a close
proximity to the site areas. General ecological niches and habitat areas are based on previous
catchment models of the surrounding 2km distance from the sites as calculated by Edwards
(2010) and Wilson (2016) (Table 7.1, Figure 7.1).Three primary lines of evidence were used to
test this expectation: 1) comparison of general biomass per environmental niche; 2) deer body
parts to examine local versus non-local hunting and processing; 3) deer mortality profiles were

compared to examine age-selective or non-age-selective hunting strategies.

Table 7.1 Village Comparison: Available Ecological Zones

Sites Ecological Zones from 2km Circular Catchments
Savanna | Prairie | Wetland | Lake/River | Creek

W. Irving 77% 9% 13% 0% 1%
CBHC 60% 11% 5% 22% 1%
KCV 84% 2% 12% 0% 2%
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Village Sites:
Environmental Zones within 2km Catchments

KCV

CBHC

W. Irving
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Figure 7.1 Village Site Comparison: Environmental Zones within 2km

Overall, the data indicate the inhabitants of village sites within both the Lake
Koshkonong and Fox/Des Plaines Localities relied on local resources available within close
proximity to sites. At Lake Koshkonong, CBHC and KCV both show a high reliance on fish and
deer (Figure 7.2). CBHC has a higher proportional reliance on fish than KCV. Differing reliance

on fish is related to the between the proximity of Lake Koshkonong to these respective villages.
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CBHC and KCV:
Deer and Fish Biomass (g.) Comparison
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Figure 7.2 CBHC and KCV Deer and Fish Comparison

The deer body part and age selection data show different patterns between CBHC and
KCV, rather than a consistent deer hunting strategy for the locality (Figures 7.3 and 7.4). At
CBHC, there appears to be a non-age-selective hunting strategy. However, there are more
yearlings than expected. This higher proportion of yearlings means it is possibly a local hunting
strategy, as supported with the deer body parts MNE values. At KCV, the deer body part MNE
data indicate that non-local hunting is more common than at CBHC. Furthermore, the KCV
assemblage has an emphasis on yearlings and prime aged deer. This combined data indicates that
there is not necessarily a straight-forward explanation for the hunting strategy at these sites.
However, it is possible that there was a combined resource acquisition and hunting strategy
occurring within the Lake Koshkonong Locality. It is plausible that deer were hunted locally at
KCV and then processed on site and then body parts were transported or traded to CBHC for

more aquatic resources (e.g., fish, shellfish, wild rice).
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CBHC and KCV Deer Age-Selection Hunting (NISP)
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Figure 7.3 CBHC and KCV Age-Selective Deer Hunting Comparison
CBHC and KCV: Deer Body Parts (MNE)
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Figure 7.4 CBHC and KCV Deer Body Parts Comparison
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These villages were likely occupied at the same time or operated within a close-knit
series of moves between generations. Therefore, since it is likely that the villages were occupied
simultaneously, these villages likely worked together with regards to resource acquisition, labor
investment, defense, and resource management (also see Edwards 2017; Sterner 2018).

There was possibly a series of coordinated hunting strategies and processing could have
happened at either site or closer to the proposed agricultural field areas (see Edwards 2017) if
there was hunting occurring at the field edges. However, if we view the deer hunting data against
the proposed models, site occupants at CBHC were engaged in non-age selective hunting and
were hunting locally. Therefore, CBHC site occupants would fall into an OFT strategy of groups
under the threat of violence or some type of constraints keeping them closer to home rather than
venturing out further for coordinated hunting events and only pursuing the optimal large meat
packages (e.g., environmental, social, political).

KCV shows evidence of non-local hunting and an age-selective hunting strategy. This
assemblage can be interpreted as a group not under the same constraints as CBHC. Alternatively,
the site occupants at KCV may have been processing the deer carcasses in a different area of the
site and body parts deposited within this area of the site are primarily from cooking events.

At Washington Irving, there is evidence for a reliance on locally available faunal resources,
specifically the upland hunting and wetland resources near the site. (muskrat, fish, deer). The
sample of deer elements to be aged does not provide a good indication of selective or non-
selective hunting strategies. The deer body parts (MNE) consist of a relatively small sample size,
so arguments for local or non-local deer hunting exploits are tentative. However, the deer

represented in this assemblage may have been locally hunted along field edges, since there is
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paleobotanical evidence for a heavy reliance on maize (Emerson et al. 2005; Emerson et al.
2010).

Overall, there appears to be an emphasis on locally available resources exploited and a series
of deer hunting strategies that support the criteria for a subsistence strategy that accounts for the
threat of violence. While the Fox/Des Plaines data does not meet this expectation as strongly as
the Lake Koshkonong villages, this is a possible result of the smaller sample size from
Washington Irving.

Optimal resources serve multiple functions (e.g., hides or furs, dense bones for tool

manufacture, high-yields of grease or marrow for additional caloric intake).

When examining the species present within the Lake Koshkonong and Fox/Des Plaines
there is an emphasis on animals which served multiple purposes (e.g., tools, hides and pelts, raw
materials). Both the Wisconsin Oneota and Langford village faunal assemblages show an

emphasis on deer and Cervidae elements (Figure 7.5).

Village Utilization of Deer and Cervidae

W. Irving

KCV

CBHC

0% 20% 40% 60% 80% 100%

m Undifferentiated Cervidae and Deer  ® Rest of Assemblage Biomass

Figure 7.5 Village Comparison of Deer and Cervidae Utilization
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These large mammals provided denser bones for tools and hides. Cervidae were used in
the Lake Koshkonong Locality for agricultural tools (e.g., digging sticks) and both expedient and
formal tools, as discussed in Chapter 6. Large mammals also would have provided bone grease
and marrow for additional caloric intake. Apart from Cervidae, medium mammals such as
muskrat and beaver would have provided a medium meat package and pelts.

Within the Lake Koshkonong Locality, there is evidence for the use of bird long bones as
beads and undifferentiated tools or items of personal adornment. The use of animals as potential
meat packages and raw materials is also seen with the use of Three Ridge mussels as pigment

applicators at KCV and the general use of shell as a ceramic tempering agent.

Optimal resources are found where other subsistence or resource acquisition activities occur

(e.g., near crop tending, clay resources, chert quarries).

The resource acquisition model data shows that both CBHC and KCV site occupants
relied upon animals which would have been captured along water edge areas. When examining
all species biomass data, including deer, the data indicates that CBHC site occupants relied more
heavily upon water edge species than KCV. This difference in aquatic animal emphasis mirrors
the immediate (2km) difference in local environmental niches.

Given the close proximity of Washington Irving to wetlands (Table 7.1 and Figure 7.1), a
relatively small amount of the overall species are from water-edge environments (Figure 6.1).
However, the overall emphasis of deer at the site obscures the importance of water-edge animal
exploitation. After deer, water-edged animals account for the bulk of the Washington Irving
assemblage. The fish species present in the assemblage show a variety of different sized species,
which were likely captured in a variety of methods (e.g., hook and line, net weir). Different

capture methods could have been employed while pursuing other tasks along the wetland areas,
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such as net weirs left overnight and checked while looking at traps for aquatic mammals like
muskrat.

The difference in emphasis on watershed animal resources between Wisconsin Oneota
and Langford groups may be connected to the utilization of wild rice and mussel shells. Both the
KCV and CBHC sites show a high emphasis on wild rice (Edwards 2017) and mussel shell is a
standard tempering agent for Oneota ceramic manufacture (e.g., Hall 1962; Schneider 2015).
Since Langford groups do not utilize wild rice or use shell as a tempering agent, they may have
simply spent less time already invested along watershed areas. This assertion is supported within
the Lake Koshkonong Locality. Edwards (2017) found that there was more wild rice present at
CBHC when compared with KCV. KCV is located further from Lake Koshkonong, and therefore
the site occupants may have spent more time and labor in agricultural fields. As a result, there
may have been less time or energy invested pursuing water-edge game and fishing.
Alternatively, there may have been a different labor organizational pattern at KCV compared
with CBHC.

Since it is likely CBHC and KCV were occupied simultaneously, an exchange of plants
animals based on immediate local proximity may have occurred. In such a case, occupants at
CBHC would have invested more time tending and gathering wild rice fields and gathering
mussel shells, and thus would have already been in the immediate area to set and check traps
along the shores of Lake Koshkonong and to go out fishing.

As such, Langford groups at Washington Irving and Oneota groups at KCV show
evidence of spending more time and labor invested in agricultural pursuits (see Edwards 2017;

Emerson et al, 2005; Emerson et al. 2010). Therefore, it is unsurprising that there is a higher
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emphasis on field-edge hunting and trapping at Washington Irving and KCV when compared
with CBHC.

Based on the model data sub-sets comparing water-edge, forest, and field-edge, it is
likely that there is a commonality between Oneota and Langford groups that they were targeting
local resources. As such, the villages in the Lake Koshkonong and Fox/Des Plaines localities

fulfill the modified OFT criteria for groups under the threat of systemic violence.
Research Question 2: What is the nature of the relationship between site type

and faunal remains in the Lake Koshkonong and Fox/Des Plaines localities?

This dissertation examines the faunal assemblage from three different functional sites, or
site areas. Washington Irving, Crescent Bay, and KCV are all year-round occupied village sites.
Robinson Reserve is a mortuary camps, and Schmeling, or at least the portion that the faunal
assemblage is from, is likely a mortuary precinct for the locality. Because there are no faunal
materials from the surface collected site area that contains the possible village portion of the site,
the Schmeling assemblage can effectively be considered a non-village. Schmeling is separated
on the landscape from CBHC by a natural draw, it is slightly elevated above CBHC and
overlooks the lake. Further, there are no structures or evidence of a year-round occupation, or
any types of specific occupation-related activities in the excavated portions of the site. The
pattern of spatially distinct mortuary areas separated from the residential village, in addition to
burials within the village, is also seen at the in other Oneota Localities (e.g., O’Gorman 2001).

Each of these three site types should have distinct assemblages (Styles and Purdue 1991).
Villages, where the widest range of activities took place should have dense food refuse,
relatively large number of species richness, and a full range of Cervidae body parts.

Furthermore, while the species richness should be high, the number of atypical and non-local
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species should be low. Mortuary camps include a more-narrow range of activities, such as
mound building, burial/internment, ancestor veneration, and feeding those performing mortuary
activities. As such, species richness should be low, food refuse should be intermediate-to-low,
and unusual or non-local species should be intermediate. Because much of the food consumed is
likely brought to the site, Cervidae remains should be from high utility body parts. While burial
sites have a very narrow range of activities (e.g., burial, feasting, ancestor veneration), the
ideological importance of these activities creates a distinct signature that includes a high species
richness, including non-local or atypical species, yet the density of faunal remains should be
relatively low. The expectations set forth by Styles and Purdue (1991) are reflected in this

dissertation assemblage.

The village sites each meet all of the expectations of habitation sties (see below in
Question 3 for a fuller discussion). The Schmeling assemblage has an even species distribution,
among a varied range of animals, more so than any year-round village site. The assemblage is
also very highly fragmented and shows the highest amount of thermal alteration - specifically
calcination within the locality. The species present are the same as those recovered from villages
but are not deposited or processed in the same manner. The uselife of these resources and the
actual food consumed at the site shows a different series of habitual behaviors than a typical
Koshkonong Oneota village. Furthermore, Schmeling has a disproportionately large number of
fawns. While the species is not atypical, their age makes them atypical fauna. So, as expected for
a cemetery/mortuary site, Schmeling has a relatively high species richness, but its composition is
different than the general diet (exemplified by village assemblages). There is a much higher
proportion of fish at Schmeling compared with CBHC and KCV (Figure 7.6). Further, the

Schmeling site shows a higher emphasis on fawns and yearlings with no evidence of prime-age
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deer (Figure 7.7). However, it is important to note that the overall assemblage size is smaller

than CBHC or KCV.
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Figure 7.6 Lake Koshkonong Biomass Comparison
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Figure 7.7 Schmeling Assemblage White-Tailed Deer Ages

Evidence suggests that Robinson Reserve was a mortuary encampment and shows an

even higher emphasis on white-tailed deer hunting and an extremely limited exploitation of
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aquatic resources. The fauna at Robinson Reserve is more focused on deer exploitation than
Washington Irving. (Figure 7.8) Robinson Reserve is dominated almost exclusively on white-
tailed deer and muskrat, which was acquired along the nearby Des Plaines River. Given the small
number of species present (18 species, see Chapter 6) and the presence of a mortuary complex at
the site, it is possible that these two animals were not just food for the occupants but played a

role in mortuary activities as well.

Fox/Des Plaines White-Tailed Deer Emphasis: Biomass (g.)
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Figure 7.8 Fox/Des Plaines Locality Deer Exploitation

As a mortuary encampment, the site was used for several distinct yet related functions
(e.g., mound building, burial/internment, ancestor veneration), as well as feeding those staying at
the site for to perform those functions. So, the faunal refuse recovered at Robinson Reserve may
be related to multiple activities through time but represent a far narrower range than those at
habitation sites (sensu Styles and Purdue 1991). Both deer and muskrat are highly represented in

the Robinson Reserve assemblage.
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Cosmologically, muskrat may have represented an underworld creature, easily captured
by trapping along the Des Plaines, and used as a juxtaposition in feasting with the deer- possibly
representing the earthly realm (Carr 2008; Fortier 2008; Harper 1999; Holt 1996). At
Washington Irving, both muskrat and deer are also present, but the village inhabitants at
Washington Irving vertebrate assemblage shows an overall higher emphasis on aquatic resources
(e.q., fish, waterfowl) than Robinson Reserve. Fish, of varying sizes and capture techniques,
would have easily been caught as supplementary resources to deer hunting. The association of
the faunal remains and the burial mounds at Robinson Reserve demonstrates an aspect of the
human-animal relationship not seen at the Washington Irving village site.

The same animals are available to the site inhabitants at Robinson Reserve and
Washington Irving, however the human choices about which animals to use appear distinct.
Given the narrow range of activities and the narrow range of fauna exploited at Robinson
Reserve, these are likely connected to mortuary activities (e.g., cosmological ritual, mortuary
feasts). In contrast, the wider net of fauna exploited and larger range of activities at Washington
Irving shows the same animals (e.g., deer and muskrat) being used in a different manner (e.g.,

daily subsistence, pelts).
Research Question 3: What is the nature of the human-animal-environmental
relationship for Oneota and Langford groups in the Lake Koshkonong and

Fox/Des Plaines localities?

When examining the human-animal-environmental relationship for the study sites,
subsistence economics, landscape utilization, and cosmological or ritual relationships between

humans and animals are discussed.
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Lake Koshkonong Subsistence Resources

Based on the biomass calculations for the Lake Koshkonong Locality, no single
subsistence strategy could be identified. The year-round village sites, KCV and CBHC, show
evidence for an emphasis on large mammals, with fish as a secondary resource. However, at
CBHC, the higher emphasis on fishing, reliance on waterfowl, and trapping of medium-sized
aquatic mammals reflects their closer proximity to the lake. KCV showed more evidence for
white-tailed deer hunting than did CBHC. These intersite differences are further emphasized in
their Simpson diversity index scores. The faunal diversity of CBHC and the relative lack of
diversity at KCV is mirrored by their exploitation of plants resources (Edwards 2017). CBHC
also exploited wild rice to a higher degree than KCV (Edwards 2017). KCV emphasizes reliance
on maize agriculture. The animals captured and consumed at these sites reflects the fact that they
grew/gathered these plants in different proportions. For example, traps along a field-edge,
garden, or lakeshore can be checked at the beginning and ending of these plant-based pursuits.
Field-edge hunting would have served the dual purpose of pest-control and obtaining large meat
packages that are multi-purpose (e.g., hides, dense bones for tools). Given KCV occupants relied
on maize to a greater degree, this would necessitate more fields, thereby increasing access to
deer, which is reflected in the zooarchaeological assemblage. At KCV there is a strong emphasis
on white-tailed deer. The zooarchaeological data indicates that the bulk of the deer remains are
likely the result of field-edge hunting, with some coordinated hunting activities. KCV has a
relatively high proportion of fawns and yearlings, meaning they were not necessarily doing most
of their hunting during the autumn, when deer are at their largest. The deer mortality profiles are

consistent with killing young deer at ages when they would most likely be around agricultural
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fields, since fawns are often hidden in taller grass or field-edges (Downing and McGinnes 1969;
Murphy et al. 1985).

Regardless of intentionality, this pest-management would have served a role in a larger
resource sustainability strategy. By targeting deer, regardless of age, alongside fields, the site
occupants would obtain larger meat packages locally. These animals would return to field edges
on a semi-regular basis. By targeting field-edge deer regardless of maturation, this strategy could
exhaust the deer population in the immediate vicinity of the fields, but it would leave the deer
whose territory is just beyond the fields to reproduce and repopulate the field-edge territories. So,
heavy field-edge hunting could protect agricultural resources while providing a source of protein.
If this strategy is emphasized over coordinated hunting events, it would have further served as a
method for keeping resource acquisition within a smaller area around the site. Thus, combining
protein and plant-based resource management and acquisition within a more secure setting.

At CBHC, the split between white-tailed deer and aquatic resources may indicate a split
in labor investment based on season and/or gendered labor. Hunting could have been engaged
through both coordinated hunting parties and opportunistic field-edge hunting. The use of fishing
and aquatic mammals would have supplemented any opportunistic hunting alongside fields
and/or unsuccessful hunting trips (Broughton 2002; Hofman, and Todd 2001; Sanger 1996).

Other activities could be coupled with resource acquisition. Oneota groups needed to
exploit local mussel shell beds on a regular basis to obtain ceramic tempering (Benn 1989;
Gibbon 1972; Schneider 2015; Stoltman 1991). This systematic need for shellfish means the
occupants at CBHC and KCV needed to spend time along the lake and creek. Activities,
performed by multiple groups that likely were divided by gender, age, or status could have gone

together and performed these subsistence-based activities alongside one another (Erlandson
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1988; Moss 1993). One group may have been gathering shellfish and checking lake or creekside
traps, while another gathered wild rice in canoes. In this scenario, both groups have the safety,
not only in their own numbers, but that of the adjacent group as well. Furthermore, they can take
full advantage of the surrounding terrain to watch for potentially approaching enemies.
Additionally, these multi-group activities within a single resource patch would be an efficient
exploitation strategy. In these cases, both energetic efficiency and physical safety could be
maximized. Further, a sense of cooperation and cultural maintenance, group cognizance, and
identity could be reinforced through these shared, collaborative activities (Brown 1985; Duhaime
et al. 2004; Thomas 2007; Zeder 2012).

Ethnoarchaeological accounts of shellfishing and fishing activities support this assertion.
They have shown that such activities are often done alongside each other by distinct age and
gendered cohorts (Bird and Bliege Bird 1997, 2000; Thomas 2007). Children are then trained in
these subsistence activities and carefully watched by multiple adults. Criteria for resource
acquisition — which resources to exploit, individual animals and/or plants to leave for maturation
or culinary or cultural preference are learned, reinforced, and form the basis of community
habitus (Bird and Bliege Bird 1997, 2000).

The human-animal-environmental relationship evidenced at Schmeling is the result of a
difference in site function. CBHC is the physically the closest village to Schmeling, and based on
radio-carbon assay overlap, it is likely those buried at Schmeling were in some manner related to
the people occupying the villages in the locality (Edwards 2010; Schneider 2015; Sterner 2018).
The animal resources recovered from Schmeling show a pattern for a higher emphasis on fishing

and aquatic animals, with a relatively low exploitation of white-tailed deer. This distinction is
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key for understanding the human-animal resource exploitation and connection within the larger

multi-faceted locality.

Fox/Des Plaines Subsistence Resources

While the examination of the biomass calculations for the Fox/Des Plaines Locality
identified some similarities between the two assemblages, the overall patterns were distinct.
Most of the differences can be attributed to site function (see above). Washington Irving is a
year-round village site that, like most Langford sites, shows a strong emphasis on white-tailed
deer hunting with a limited exploitation of local aquatic fauna.

Unlike Oneota groups in the region, Langford groups do not show evidence of exploiting
Eastern Agricultural Complex (EAC) plants (Edwards 2017; Edwards and Jeske 2017; Emerson
1999; Emerson et al. 2005, 2010; Jeske 1989, 2000, 2002). Further, Langford groups typically
show a higher emphasis on upland game hunting than Oneota groups (Emerson 1999; Emerson
et al. 2010; Jeske 1989, 2000, 2002; Martin 1996; Pennman 2010; Yerkes 1987). The larger
emphasis on maize agriculture for Langford groups may also reflect a similar strategy as
hypothesized for the Koshkonong Oneota. Hunting activities at Washington Irving probably
occurred along field-edges. However, due to the lack of evidence for a variety of secondary
protein resources, it is unlikely that opportunistic field-edge hunting and trapping was the only or
even the main method of deer acquisition. It could be that there was a strategy of less protein
intake as part of the regular dietary strategy, or there was a higher amount of coordinated hunting
ventures. It is probable the local deer populations would have been taxed to a higher degree. By
over hunting local deer, Langford hunting parties would have been forced to travel increasing
distances from the site. Consequently, a portion of the population would have been more

regularly exposed to the risk of violence from neighboring and possibly hostile groups.
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Ritual/Cosmological Connections

There is a distinction in both cultural groups between the landscape for the living and
proximity to the deceased. This connection between humans and their environment is both
cosmological and physical. This relationship is significant in relation to the differential treatment
of site criteria beyond an economic or defense-related pursuit.

Langford groups within the Fox/Des Plaines physically separated the landscape and
surfaces between the living and the deceased. Washington Irving, while a village site that was
occupied or re-occupied through multiple generations, did not yield any human remains or
suspected burial features. In contrast, Robinson Reserve and Wildrose Mounds contain burial
mounds which included inhumations (Foley 2011; Lurie 1992). This separation of the deceased
completely from village life within this locality is not a universal characteristic of Langford
groups (e.g., Material Service Quarry).

At Robinson Reserve, while there is a physical connection between the living and
deceased documented on the landscape in the form of landscape modification, this connection is
also demonstrated by the faunal record. Mortuary activities involving food consumption are
likely present at the site. The site occupants at Washington Irving or another Langford site may
have visited or re-visited the burial mounds at Robinson Reserve, consumed food, and then
deposited the faunal remains within the site area between and around the mounds. The mounds
could have simultaneously served as a marker of Langford territory, previous Langford
occupations within the area, and/or were visited by contemporary or later Langford populations.
The burial mounds likely served as a physical embodiment of mortuary activities. Langford
groups returning to the site through time may have come for communal mortuary events.

Alternatively, the food refuse deposited at the site consisted of mortuary activities associated
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with the internment of individuals within the mounds. Fundamentally, the social memory
inscribed on the landscape, personified by the mounds, would have been visible for multiple
generations. Feasts or meals consumed during mound construction possibly echoed village life
but within a mortuary context had a separate meaning or cognitive significance. This connection
between food, the mortuary interment, and landscape modification is a complex issue, but
significant for the study of Langford human-animal-environmental relationships. There is some
evidence for communal cooking activities between the mounds at Robinson Reserve, but little
such evidence at Washington Irving.

A different pattern is observed in the Lake Koshkonong Locality. The separation of the
living and the deceased is nonuniform within the Locality. There is no consistent pattern of
separation or single form of burial within a single site. The connection between the living and
dead is not necessarily able to be separated easily from village structure and domestic life. For
the Oneota groups at CBHC and KCV, the deposits relating to the living and dead are literally
intertwined with the village structure, a common trait among Wisconsin Oneota villages (see
Foley 2011; O’Gorman 2001; Sterner and Jeske 2018). This intertwined nature can be seen with
human remains buried within longhouses, and isolated human remains found in refuse pits.
However, separation can be seen at Lake Koshkonong with the physical separation of CBHC and
Schmeling. This pattern of non-uniform burial programs is not unusual for Late Prehistoric
groups in the region (e.g., Charles 1992; Emerson and Hargrave 2000; Foley 2012; Goldstein
and Richards 1991; Jeske 2015; Milner et al. 1991; O’Gorman 2001). But this pattern is different
than the human-environmental relationship established for living and dead in the Fox/Des
Plaines Locality. The closer entanglement of Wisconsin Oneota villages, rather than the physical

separation of Langford villages is possibly due to the following:
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1) Oneota groups occupied one particular and smaller territory on the landscape with
more intention of marking their permanence of place in the cultural and/or tribal
manner using their dead

2) Oneota groups within the longer-occupied area changed their methods of burial over
generations- thus a variety of depositional patterns within the locality

3) Oneota groups had different mortuary burial activities and/or burial
perspectives/programs based on status, identity (e.g., clan), or role within the
community of the individuals being buried as perceived by the larger village

community.

There is also a distinction within the Lake Koshkonong Locality in relation to ritual
animal deposits at CBHC. These deposits may mark ritual and/or communal spaces or are the
deposited result of various ritual activities. There is a difference in how animal symbolism and
cosmology, and the physical manifestation of a spiritual connection between humans and their
animals and the landscape, between Oneota and Langford groups. At CBHC, we see clear
deposits of entire (e.g., dog burial, eagle burial, etc.) or partial animals (e.g., deer scapula in
place of a human scapula in B12-01) with cosmological significance. At CBHC, the literal
connection between animals and human burials is established with the inhumation with deer
element replacements at CBHC.

The connection between humans and animals in ritual contexts for Langford groups in
the Fox/Des Plaines locality is found in consumption patterns when comparing Washington
Irving and Robinson Reserve. The larger variety of activities that occurred at the Washington
Irving village site can obscure some of the non-economic aspects of the human-animal

relationship. The differences in site function and activities related to the living and the dead
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allow us to make better inferences about the nature of human-animal relationships with regards
to economic and non-economic activities. There were almost certainly ritual or non-economic
uses for animals at Washington Irving, but this village site does not have evidence for a clear
distinction of economic and non-economic deposits. It may be that the site inhabitants at CBHC
and Washington Irving invested their time differently in how they interacted with their economic
and non-strictly economic animal interactions. Alternatively, Langford groups may have simply
had different concepts that resulted in the blurring of economic and ritual utility of animals when
compared to Lake Koshkonong Oneota groups.

The blurring of economic and ritual utility of animals is seen in both the Oneota and
Langford localities. Robinson Reserve has a higher emphasis on muskrat and deer, while
Schmeling shows a selection of very young white-tailed deer. Both deer and muskrat were
present in village assemblages, but it is the focus on particular animals, the age range of deer,
and the context in which these animals were consumed and deposited (i.e., mortuary areas) that
differentiate the economic utility of protein consumption with the potentially ritual or non-

economic activities occurring in association of the consumption.
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