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ABSTRACT
MOBILITY. STYLE, AND EXCHANGE
AMONG UPPER GREAT LAKES
LATE PALEOINDIANS
By
David Lee Ruggles

During the period between 10,000 B.P. and 8,000 B.P., a people known in
archaeological literature as Late Paleoindians inhabited the upper Great Lakes region.
Given that the archaeological record in this region is extremely constrained for this
period, very little is known of these people and how they lived. Certainly, there has not
been an in-depth regional study of these populations specifically as pertains to their social
and cultural expressions of mobility, style, and exchange. It is to this task that this
research is directed. The lithic lanceolate points of 40 Late Paleoindian sites and the
known paleoenvironmental data provide the base data for this study.

Theories of ecology, style, and egalitarian exchange are employed to provide the
structure for this research design. Through these theoretical constructs, inquiries are
guided by scientific deductive frameworks. Additionally, both the stylistic and exchange
properties of lithic raw material is explored.

During the Early Holocene, widespread and dramatic changes were occurring in
the upper Great Lakes natural environment. These major changes included the final
northward retreat of the Laurentide ice sheet accompanied by its glacially-associated
tundra environs, leaving a large ecotonal area to develop, which included woodland-

associated elements by the end of the 2,000 period. Also, a climatic warming trend

accompanied by variable humidity levels developed across the region, with variation in



water levels of Lakes Michigan and Huron basins reaching >500 feet.

Studying the subtle interplay between these dynamic natural conditions and the
diverse sociocultural developments of immigrating and resident Late Paleoindian
populations, reveals three (and potentially four) contemporaneous but differing Late
Paleoindian sociocultural organizations operating within four identified subregions of the
upper Great Lakes area. Importantly, the previous hunting-focused viewpoint of Late
Paleoindian lifeways is challenged with a proposed split in the subsistence system of 63%
foraging (hunting) and 37% collecting (gathering).

Stylistic study suggests that the northern and western Late Paleoindian groups of
the upper Great Lakes region were the first human occupants of the Superior region who,
through time, appear to have developed a social boundary between the groups of the
northern and northwestern areas of Lake Superior and those of the southern areas of
Lakes Superior including Wisconsin. Still, a narrow area of some overlap between these
populations is proposed along the western edge of Lake Superior in the eastern Minnesota
(Duluth) area. Mobility patterns for both these populations appear to have ranged to 400
km, and possibly greater. Exchange analysis indicates there are no formal lithic-based
exchange systems operating between these northern and western groups.

Populations in the northern Lower Peninsula of Michigan exhibited a 200 km
range in their mobility patterns with a potential for increased mobility between this area
and southern Ontario across dry land corridors that, through time, extended northward to
beyond the Saginaw Bay area. Again, there is no indication of a formal lithic-based
exchange system operating between groups in this area. Unfortunately, a very weak

archaeological sample makes any strong assertions inappropriate for the Eastern area.
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CHAPTER 1
INTRODUCTION
Problem Orientation

A major component in understanding archaeological cultures is ascertaining the
subsistence/settlement strategies and tactics that were employed for survival in their
environments. In compiling the archaeological record of the upper Great Lakes,
numerous works have focused on the general and site-specific prehistoric archaeology of
the region (Buckmaster and Paquette 1988; Cleland & Ruggles 1996; Ellis and Ferris
1990; Fitting 1970; Fox 1975; Mason 1981; Quimby 1960; Reid 1980; Ross 1992; Salzer
1974); yet, there has not been an in-depth study of Late Paleoindian (or LPI) mobility
patterns for this region. It is to this task that this study is ultimately directed.

Until the last decade, there were relatively few Late Paleoindian sites known in
the upper Great Lakes region; even fewer site reports had been published. Since then, a
significant number of new sites have been discovered. In total, there are now a minimum
of 40 Late Paleoindian sites reported in the upper Great Lakes region, the lithic
assemblages of which provide the foundation for this research (Figure 1.1). This study
concentrates on the geographic area with its southern-most boundaries in the northern
area of Lake Huron on the eastern side, and just south of Green Bay, Wisconsin on the
western side, and the northern boundaries extending to the area bordering the northern
reaches of Lake Superior in the Thunder Bay, Quetico Park, and Rainey River area of

northern Ontario (Figure 1.1).



Figure 1.1  Region of Study (Legend and Map)
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Late Paleoindian, also Aqua Plano (Quimby 1960: 34), is a sociocultural phase
that has been developed by archaeologists to differentiate upper Great Lakes subsistence
and settlement strategies of 10,000 B.P. to 8,000 B.P. from their Early Archaic eastern,
woodland-adapted contemporaries. The Late Paleoindian.adaptations are believed to
more closely conform to earlier Paleoindian culture (12,000 B.P.[+] to 10,000 B.P.) (Ellis
& Deller 1990: 62-63; Fitting 1975; Justice 1987; Mason 1962: 233, 1981: 111, 1986:
192; Quimby 1960: 34; Wedel 1964: 199).

This dissertation approaches the anthropological issues of sociocultural
organization, adaptation, and change through an ecological framework by development of
a regional mobility model for the Late Paleoindian settlement systems of the upper Great
Lakes region. The data are derived from both the archaeological and environmental
records of the upper Great Lakes during the Early Holocene (12,500 B.P. - 8,000 B.P.)
with appropriate references to the ethnographic record. The environmental data provide
the basis for a reconstruction of the natural environments within which the Late
Paleoindians operated, while both the archaeological and ethnographic records establishes
and compares the human component of that past ecological system. Consequently,
Cultural Ecology provides a framework for study of the LPI subsistence and settlement
system.

Cultural ecology assumes culture to be an adaptive system which continually
interacts with other subsystems in a specific environment exhibiting a range of responses,
including sociocultural adaptations to the environment. According to Steward,

"Cultural ecology is the study of the processes by which a society adapts
to its environment (Steward 1977: 43)".

By viewing culture as an adaptive system, the analysis proceeds within a systemic



framework bounded by environmental considerations. Therefore, a paleoecological
reconstruction, within an ecological framework, undertakes to describe the relationships
among the natural and sociocultural subsystems of past environments including climatic,
geophysical, hydrologic, floral, faunal, and subsistence, settlement, and mobility. This
reconstruction is especially significant when the sociocultural behavior that is of central
interest involves a direct and constant interaction with the physical environment, e.g.,
group mobility. Along these lines of archaeological investigation, i.e., cultural ecology
and group mobility, Lewis Binford offers this theoretical insight:

"Therefore, given the beginnings of a theory of adaptation, it is possible to

anticipate both differences in settlement-subsistence strategies and

patterning in the archaeological record through a more detailed

knowledge of the distribution of environmental variables (Binford 1980:

4).”

Binford goes on to develop a model that describes differing hunter-gatherer
organizational structures and the relationship of variability in the corresponding
archaeological record along a mixed continuum that extends between the polar strategies
of "Collectors” and "Foragers". This is achieved by using the organizational components
of "mapping-on"” and "logistics" which is in response to "different security problems
presented by the environments in which hunter-gatherers live" (Binford 1980: 4).

It is generally understood that Late Paleoindian societies were organized in small
egalitarian groups whose subsistence and settlement strategies included high mobility
hunting and gathering within large territories, +/- 200km range, (Ellis and Deller 1990:
62-63; Fitting 1975; Frison 1974 & 1982; Mason 1981; Quimby 1960). Interestingly,

these organizational characteristics are those which Binford associates with supporting a

logistically-organized foraging strategy (Binford 1980: 5-10). Still, the characteristics



used by Binford to differentiate between the polar strategies of foragers and collectors are
interwoven within the fabric of specific environments and archaeological records which
allows for a high degree of variability in specific sociocultural organizational responses
along the continuum (Binford 1980: 9).

Consequently, only after a thorough analysis of all the regional empirical data
(i.e., natural, archaeological, and sociocultural) can there be any credible discussion of the
sociocultural organization of a prehistoric society. This analytical approach to
environmental reconstruction is central to cultural ecology:

"Cultural ecology does not assume that each case is unique. Its method,

however, requires an empirical analysis of each society before broader

generalizations of cross-cultural similarities in processes and substantive

effects may be made (Steward 1977: 44).”
Cultural ecology mitigates against the effects of environmental and economic
determinism by recognizing that there is a range of potential sociocultural behaviors that
may be represented in the structure and response of any individual social system within
its particular environment (Steward 1955: 36-37). Binford also avoids this problem by
use of the forager/collector continuum where a range of organizational structures is
provided based on particular environments.

In his operationalization of cultural ecology, Steward lists three "fundamental

procedures” (Steward 1955: 40-41):

"First, the interrelationship of exploitative or productive technology and
environment must be analyzed" (40);

"Second, the behavior patterns involved in the exploitation of a particular
area by means of a particular technology must be analyzed" (40); and,

"The third procedure is to ascertain the extent to which the behavior
patterns entailed in exploiting the environment affect other aspects of
culture” (41).



Thus, the complexity of any particular adaptive strategy must influence the type of
analysis which is indicated (Steward 1955: 39). Consequently, those systems that employ
social structures and technologies which directly rely on the distribution of the natural
resources within their environments, such as forager/collectors, require an in-depth
environmental analysis inclusive of both the natural and cultural spheres.

Of course, there are competing theories in hunter-gatherer (or forager-collector)
studies that also offer explanations of the archaeological and anthropological record as
well as criticisms of the cultural ecological approach (Bettinger 1991; Kelly 1995). A
central criticism of cultural ecology is the deterministic implications of the *“culture core”
concept which studies the relationship between the environment, technology, and society
with the focus on how environment and technology shapes society (Kelly 1995: 42-43).
According to Bettinger (1991) and Kelly (1995), the primary problems with cultural
ecology is “...(1) a neofunctionalist concept of adaptation...”’, which is the view that the
sociocultural system is at equilibrium within its environment and, therefore, adaptation is
seen as a means of maintaining that equilibrium; and, “...(2) an implicit reliance on group
selection.”, which places the group at all intersections of primacy (including personal) in
decision-making processes, i.c., the best decision for the group is uppermost in personal
choices, not the individual or kin (Kelly 1995: 47). These criticisms are well-founded in
Stewards (1955) original conception of cultural ecology, as well as its implications for a
tautology to exist in the definition of culture as adaptation. The tautology being
“...behavior is adaptive because it exists—otherwise, it would not exist.” (Kelly 1995: 47).

Considering these criticisms of cultural ecology, there still remains a legitimate

basis upon its foundations for fruitful study of forager and collector systems; particularly



in the case of a very small, early prehistoric dataset such as that employed in this study.
In this study, the smaller dataset is used in a coarse grained research design to reveal the
regional mobility patterns of LPI groups. In this research, then, the paleoenvironmental
reconstruction is used to establish the boundaries of practical and potential interaction
between LPI groups with the natural world around them. To this end, Binford’s middle-
range, forager and collector continuum model (which is clearly based upon cultural
ecology) is employed to reveal the broad intersections of regional LPI behaviors with the
predictions of the model as interpreted from the available archaeological and
ethnographic data (Binford 1980). Further, the significant developments in behavioral
ecological and evolutionary studies that have occurred since Steward’s and Binford’s
original works are also considered in this research particularly with attention to the
interplay of the individual in stylistic expression of material culture (Bettinger 1991:
Kelly 1995: Lovis, Holman, Monaghan, and Skowronek 1994; Voss and Young 1995).

In contemporary hunter-gatherer research, middle-range theory provides an
elegant means of linking research questions in this case, organized within a cultural
ecological framework, to empirical observations about the archaeological record
(Bettinger 1991: 62). As will be shown, Binford's model of a continuum of subsistence-
settlement systems with foragers and collectors at the polar ends and natural resource
availability as the defining variable influencing the sociocultural organizational structure
is well-suited, with some modification, to the research design of this dissertation (Binford
1980: 4; Kelly 1995: 117-120).

A criticism of Binford’s model is offered by Robert L. Bettinger (1991). In

applying Binford’s model to three Great Basin forager-collector groups, namely the



Owens Valley Paiute, the Reese River Shoshone, and the Kawich Mountain Shoshone, it
was found that the expectations predicted by the model were not evidenced (1991: 70-
72). Between these three sociocultural systems whose subsistence and settlement patterns
(within the same climatic conditions or ET) widely varied along Binford’s Forager-
Collector continuum, the expected concomitant variation in technology (i.e., curated vs.
expedient) was not evidenced (72). Bettinger proposes significant influence is exerted on
these settlement-subsistence systems by population pressures, while Binford’s model
relies only on the natural environment in establishing and interpreting the settlement-
subsistence patterns. According to Bettinger, the issue of population pressure is not,
therefore, satisfactorily accounted for by Binford’s model (1991: 72-73). Bettinger
acknowledges that Binford does somewhat address the effects of population pressure on
his model by Binford’s suggestion that, where population pressures occur, there can be a
reduction in residential mobility with an increase in logistical mobility ([Binford 1980:
17] 72). Yet, Bettinger argues further that if one type of mobility is restricted by
surrounding population pressures, then so is the other (Bettinger 1991: 72).
Consequently, Bettinger asserts that a strictly environmentally-based model, such as
Binford’s, may not be as widely applicable as some researchers may assume.

While Bettinger’s cautions regarding Binford’s model are properly noted,
population pressures are not assumed to be a significant element during the Late
Paleoindian period except in the southern lower peninsula of Michigan. It is important to
remember that the Late Paleoindian phase in the far northern upper Great Lakes region is
the earliest known human occupation of much of the study area, which is north of the

Mason-Quimby Line (Cleland, Holman, and Holman: 1998; Cleland and Ruggles: 1996;



Mason 1962; Quimby 1960). Supporting this observation is the very small and widely
distributed LPI archaeological record of the region, which is typified by extremely low
artifact densities and small discrete site locations. Consequently, a mobility model that
places primacy on the articulation of natural environmental conditions with forager-
collector systems development, as opposed to such forces as population pressure, does
not appear out of line for productive LPI study.

In this study, analyses of lithic stylistic variation and exchange are central to the
development of the mobility model. These analyses are based on the investigation of
lithic raw material procurement, trade, and modification through tool manufacture as
guided by the body of theory previously referred to as lithic sociology (Carr 1995;
Renfrew 1977; Sackett 1990; Voss and Young 1995; Whallon 1972; Wiessner 1983;
Wobst 1977). A central assumption of these theoretical approaches is that patterns exist
in human social behavior which also find expression in elements of material culture.
Therefore, the investigation and analysis of material culture may reveal the sociocultural
patterns of the past.

An assumption in this study, then, is that lithic tools, as an element of material
culture, can be relied upon as an indicator of certain past social behaviors. Further, that
the patterned behavior of primary concern to this study (i.e., mobility) is, therefore,
discernable through proper employment of a rigorous scientific investigation and analysis
of Late Paleoindian lithic tools (Bettinger 1991; Binford 1980; Carr 1995; Kelly 1995;

Steward 1955, 1977; Voss and Young 1995).
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Archaeological Theory and Method

The information archaeologists both discern and impart about any extinct culture
is derived from a combination of the natural, archaeological, ethnographic, and historical
records. When these records are small or incomplete, the potential for interpretation may,
likewise, be limited. Approaching relatively limited data bases requires theoretical
foundations with well-defined and sound links between concept and variable, between
explanation and data. Ecological approaches offers a sound foundation for explanation of
varied sociocultural organizations through both time and space, as well as providing the
analytic depth and flexibility of a systems approach which is especially useful for study
of prehistoric hunter and gatherer sociocultural systems (Steward 1955:36-42; Kelly
1995; Bettinger: 1991).

This dissertation employs the cultural ecological framework through a middle-
range approach to hunter-gatherer systems and a more general ecological approach to
lithic sociology and exchange. Hypotheses, developed from these theories and
observations, are tested through an appropriate application of empirical evidence. It is
important to note that only the null hypotheses are tested in this research. In some cases,
particularly the stylistic analysis, alternative hypotheses are offered for consideration, but
are not tested.

As pertains to the ecological research orientation, the following research questions

and hypotheses, as applies to group mobility, are addressed in this dissertation:
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Research Questions
1. What Late Paleoindian subsistence, settlement, and mobility
adaptations are affected by the environmental changes of the early
Holocene in the upper Great Lakes? How did the development of
ecotones in the upper Great Lakes affect these sociocultural adaptations
among upper Great Lakes Late Paleoindian populations?
2. What effects did the arrival of woodland-associated flora and fauna
have on Late Paleoindian subsistence and settlement systems?
3. How do Early Holocene Great Lakes lake level fluctuations affect the
development of sociocultural adaptations between and among populations
of Michigan’s lower peninsula and the territories surrounding the upper
Great Lakes region?
HYPOTHESIS A:

If: there was a shift from a faunal-intensive economy in a species-poor
environment towards a mixed economy in a more species-rich
environment among upper Great Lakes Late Paleoindians,

then: there should be a change in the adaptive strategies employed by
Late Paleoindian sociocultural subsystems such as subsistence and
settlement systems, with some diminishing of Late Paleoindian
mobility patterns, accompanied by a general increase in ecofact

and material culture quantity and diversity through time.
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HYPOTHESIS B:

If: Late Paleoindian populations’ adaptations remained faunal-
intensive, and populations that are woodland-adapted and
exploiting a mixed economy immigrated into the upper Great
Lakes’ developing ecotones,

then: there should be little change in the material culture or
archaeological faunal/floral profile of Late paleoindian
assemblages, but a change in mobility patterns should be
evidenced by a general northward and westward trajectory, while a
distinct immigration of Early Archaic woodland-adapted
populations should be evidenced as discrete assemblages in the
developing ecotones of the Lake Stanley and Lake Chippewa

basins with a diminished presence of Late Paleoindian

assemblages.
HYPOTHESIS C:
If: there was a shift from a faunal-intensive economy to a mixed

economy among Late Paleoindian populations, and populations
which are woodland-adapted, and which were also exploiting a
mixed economy, immigrated into the upper Great Lakes’
developing ecotones,

then: there should be generally reduced mobility patterns than those
previously associated with Late Paleoindian groups with the

potential for some overlapping of mobility patterns between Late
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Paleoindian populations and those of the woodland-adapted Early
Archaic immigrants, particularly in the developing ecotones of the
Lake Stanley and Lake Chippewa basins. Additionally, there
should be the same types of adaptive changes evidenced in the
archaeological record for Late Paleoindians as specified in
Hypothesis "A".

Given the rather broad scope of the stated research interests, it is necessary to
provide further theoretical and methodological links between these questions and the
empirical data that is available for testing. The nature and structure of the archaeological
record, as applies to hunter and gatherer organizations of the antiquity of Late
Paleoindians, suggests that rather robust explanatory devices be applied to the available
data set. In determining the spatial distribution of Late Paleoindian interactions, the
application of previously mentioned theories and methods in lithic sociology, i.e. style
and exchange, can be employed (Carr 1995; Close 1978; Clark 1989; Hambacher 1992;
Kelly 1995; Renfrew 1977; Sackett 1977, 1983, 1990; Wiessner 1983, 1990; Wilmsen
1973, 1974; Wobst 1977; Voss 1975; Voss & Young 1995). This dissertation employs
these approaches in the investigation of the sociocultural organization of the Late
Paleoindian period in the upper Great Lakes. The application of these approaches also
provides an opportunity for theoretical assessment and refinement:

HYPOTHESIS D:

If: stylistic behavior is a visible referent of social group identity and is

expressed in the lithic component of Late Paleoindian material

culture,
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then: there should be a visible stylistic homogeneity of intra-group lithic
assemblages, defined by a co-variance of stylistic attributes, which
will cluster as a group, distinguishable from other assemblages.

HYPOTHESIS E:

If: lithic raw material was used stylistically among upper Great Lakes
Late Paleoindian groups,

then: its occurrence should co-vary with the other lithic stylistic
attributes of a specific lithic assemblage

HYPOTHESIS F:

If: certain lithic raw material was used as a medium in a non-
preferential egalitarian exchange system among upper Great Lakes
Late Paleoindian populations,

then: the law of monotonic decrement would apply, where there is a fall-
off of the frequency of the lithic raw material as effective distance
increases from its point of origin, which can also be graphically
represented as a normal curve with quantity as the Y value and
distance as the X value.

HYPOTHESIS G:

If: lithic raw material was used as a medium in a preferential
egalitarian exchange system among upper Great Lakes Late

Paleoindian populations,
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then:

the frequency:distance fall-off curve would not be normal but
would be characterized as generally descending but interrupted by
peaks and valleys, or deviations from the normal curve, which
represent the exchanged lithic raw material occurring in
frequencies and/or quantities at greater distances from the lithic

source than the normal fall-off curve predicts.

HYPOTHESIS H:

If:

then:

social boundary maintenance is less proscribed in areas of
low and widely dispersed economic resources
(e.g..flora/fauna), and there was a general increase in these
exploitable floral/faunal resources in the upper Great Lakes
region during the Early to Mid-Holocene (10,000 B.P. -
8,000 B.P.),

there should be evidence for an intensified expression of
social boundaries within a more geographically refined (or
smaller) area.

Conclusions

This is a regional study of the prehistoric sociocultural organization of upper

Great Lakes Late Paleoindian populations. The data was gathered directly from private
and public collections housed throughout the upper Great Lakes region in both the U.S.
and Canada, and represents a synthesis of the available information pertaining to upper

Great Lakes Late Paleoindians.

There are several contributions that are made by this dissertation. The study
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initiates within a cultural ecological framework, designed to explain upper Great Lakes
Late Paleoindian settlement and subsistence systems and the physical environment of
these prehistoric populations. This approach is operationalized through the application of
middle-range theory. Specifically, the forager/collector sociocultural organizational
continuum model is applied to the upper Great Lakes Late Paleoindian data as a means of
interpreting the organization of subsistence and settlement (Binford 1980).

In order to address issues of LPI mobility, theories in style and exchange are
applied to the lithic data in a way that requires some original constructions, such as
testing the use of lithic raw material as a stylistic attribute, apart from the technological
realm, as an indicator of prehistoric sociocultural adaptations. This approach provides a
means of interpreting regional mobility patterns which is developed through using both
continuous and nominal scale data to quantify and compare attributes of a small lithic
data set, all within a stylistic theoretical framework. Theories of egalitarian exchange
applied to pertinent lithic raw materials of the upper Great Lakes region provide a further
comparative basis for description and explanation of regional mobility patterns.

This study, then, proceeds through the environmental reconstruction of the Early
to Mid-Holocene period between 10,000 B.P. and 8,000 B.P., into a middle-range
analysis of the upper Great Lakes Late Paleoindian forager/collector systems, to a
detailed analysis of style and exchange patterns, and finally a concluding synthesis of
these linked, but disparate, lines of evidence to produce an integrated explanation of Late
Paleoindian regional mobility patterns for the upper Great Lakes region. It is also
significant that this dissertation represents a single-source document for the Late

Paleoindian occupation of the upper Great Lakes region.
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CHAPTER 2
PALEOECOLOGICAL RECONSTRUCTION
Introduction
As was discussed in Chapter 1, this study is developed within a cultural ecology
framework (Steward 1955). According to Steward,

"Cultural ecology is the study of the processes by which a society adapts
to its environment (Steward 1977: 43)".

In short, cultural ecology assumes culture to be an adaptive system which continually
interacts with other subsystems in each specific environment, thereby exhibiting a range
of responses (or sociocultural adaptations) to each environmental construct (Steward
1955: 36-41). This study suggests that through the early Holocene period Late
Paleoindian groups of the upper Great Lakes were confronted with dramatic changes in
the natural environment which necessitated changes in their sociocultural patterns to
adapt to their changed environs. Therefore, in this chapter, a paleoecological
reconstruction is undertaken to describe the nature of these reconstructed environmental
changes including climatic, geophysical, hydrologic, floral, and faunal on the
sociocultural organization of LPI groups.

This chapter establishes a reasonable reconstruction of the ecological system,
including both natural and cultural subsystems, that was most likely operating in the
upper Great Lakes region between 10,000 and 8,000 years ago. Based on this
reconstruction, a contextual analysis of the data presented in chapters 3 through 7 is

possible providing an appropriate means for interpretation of Late Paleoindian mobility.
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Forager-Collector Systems and the Environment

By viewing culture as an adaptive system, the analysis proceeds within a systemic
framework which is bounded by reasonably ascertainable environmental considerations.
This is especially significant when the research interest at hand involves behavioral
patterns deemed highly sensitive to environmental conditions and their perturbations;
specifically, forager/collector group mobility. Along these lines of archaeological
investigation (i.e., cultural ecology and group mobility), Binford (1980) offers this
theoretical insight:

"Therefore, given the beginnings of a theory of adaptation, it is possible to

anticipate both differences in settlement-subsistence strategies and

patterning in the archaeological record through a more detailed

knowledge of the distribution of environmental variables (Binford 1980:

4)."

Binford goes on to develop a model that describes differing hunter-gatherer
organizational structures and the rela;tionship of variability in the corresponding
archaeological record along a mixed continuum that extends between the polar strategies
of "Collectors" and "Foragers". This is achieved by using the organizational components
of "mapping-on" and "logistics" which is in response to "different security problems
presented by the environments in which hunter-gatherers live" (Binford 1980: 4).

Since Steward’s initial work in cultural ecology theory (1955), there have been
numerous research projects (both archaeological and ethnographic) that have sought to
discern the various relationships between human groups and their environments (Binford
1978a, 1978b, 1980, and 1982; Bettinger 1991; Butzer 1971 and 1982; Cleland, Holman,

and Holman 1998; Heffley 1981; Jochim 1976 and 1981; Keene 1981; Kelley 1983;

Kelly 1995; Lee 1968, 1969, 1972, and 1976; Lovis 1993, 1994; Smith 1981 and 1983;
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Winterhalder 1981; Yellen 1977). In short, as suggested by these studies and the
ethnographic and archaeological records, there is a demonstrable correlation between the
variability in hunting and gathering sociocultural organizations and the variability of the
environments within which they choose to operate. Further, there is variability between
sociocultural adaptations to the same environments attesting to the diversity of choices
selected by differing groups within these environments. Therefore, it is reasonable to
assert that by delineation of the ascertainable paleoenvironmental data, both natural and
cultural, it is possible to infer a reasonable regional paleoenvironment within which the
Late Paleoindian sociocultural system was articulated an integral part. The subject of this
chapter is development of the environmental reconstruction of available data for the
period; whereas, articulation of this data with theoretical expectations for LPI
sociocultural patterns is the subject of Chapter 3.
Early Holocene Environment (10,000 B.P. - 8,000 B.P.)

Regionally distinct natural and cultural phenomenon were exhibited during the
Early Holocene (10,000 B.P. - 8,000 B.P.) including: 1) Deglaciation of the region; 2)
upper Great Lakes lake levels fluctuated by more than 500 ft.; 3) faunal and floral profiles
dramatically changed in both character and quantity; and, 4) Early Archaic woodland-
adapted groups immigrated into the upper Great Lakes region while Late Paleoindian
groups were still present (Chapter 1). This environmental reconstruction undertakes to
reasonably describe the Early Holocene environment through the Late Paleoindian period
(10,000 B.P. - 8,000 B.P.); thereby, providing a basis for further analysis of the upper

Great Lakes Late Paleoindian sociocultural system.
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Great Lakes Glacial Record

During the Early Holocene epoch of the Quaternary period, gregarious herbivores
and Late Paleoindians followed the retreating Laurentide ice sheet north into the upper
Great Lakes region, moving into newly formed periglacial and tundra environs. The
glacier, however, did not retreat along a geographically uniform front, nor at a uniform
speed. Rather, deglaciation of this region is more reasonably characterized as
perturbations among distinct glacial lobes which underwent individual stadial advances
and interstadial retreats as the Wisconsinan ice mass slowly withdrew to the north
(Bjorck 1985; Chapman and Putnam 1984: 26; Christian 1979; Clayton 1983; Cowan
1985; Farrand and Drexler 1985; Larsen 1985a and 1985b; Leverett and Taylor 1915;
Teller 1985). |

At the glacial margins were large glacial lakes, the predecessors of the modern
Great Lakes, which also. fluctuated greatly over time. Therefore, to place Late
Paleoindian mobility patterns in the proper perspective, a chronological view of the
changing glacial margins and lake shorelines provides valuable insight into accessible
terrestrial landscapes through time.

At 11,000 yr B.P., the Two Creeks ice sheet had retreated to a position north of
the Straits of Mackinac in the northern area of Michigan’s upper peninsula (Figure 2.1)
(Teller 198S; Cleland, Holman and Holman 1999: 19; Larsen 1999: 26). The higher
water levels of the glacial Lake Main Algonquin of Michigan (184.5 m [605 ft] amsl)
inundated vast areas along the ice front during this time with drainage at the northeastern
point of the lake at the Mink Lake Sill (Larsen 1985a: 28; 1985b: 93). Much of

Wisconsin, Minnesota, the upper peninsula of Michigan, and the George Lake area of
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southern Ontario were now ice-free; however, the northeastern area of Wisconsin,
Michigan’s upper peninsula, and the George Lake area of southern Ontario were all
inundated by the Main Algonquin of Michigan Lake and much of northeastern Minnesota
was covered by Lake Agassiz (Farrand and Drexler 1985: 21; Larsen 1985a: 28;
Haywood 1989: 56). Additionally, by 10,700 B.P. (Farrand and Drexler 1985: 21), as the
ice continued to retreat northwards, numerous spillways opened between Lake Agassiz to
Lake Nipigon and Lake Superior, resulting in the sudden and dramatic lowering of Lake
Agassiz called the "Moorhead Phase" (Haywood 1989: 7). All the Ontario geographic
area considered in this study including the Lake Superior basin (Figure 1.1), was either
glaciated or inundated by the glacial lakes at this time (Figure 2.1). As discussed by
Larsen (1985b), another related effect of fluctuating lake levels is that elevated lake levels
affect elevated stream base levels by causing aggradation along the floodplains near
stream mouths; also, it leads to the establishment of marshes in low-lying coastal areas;
and, the higher groundwater tables promote the formation of soil profiles in the dune
areas (Larsen 1985b: 106). Aside from the geomorphological implications of these
observations, there is the obvious impact on terrestrial mobility and habitation to be

considered.
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Figure 2.1 Map of the Upper Great Lakes 11,000 B.P.
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Another particularly interesting aspect of the Main Algonquin level of Michigan
Lake is that there was an extremely wide dry-land corridor between eastern lower
Michigan and western southern Ontario with a much reduced Lake Erie bordering to the
south (Figure 2.1). This dry land corridor provided Early Paleoindians a direct west-east
access/egress capability in their mobility patterns. Archaeological support for the use of
this corridor is implicated by the presence of Bayport chert (Michigan) at Southern
Ontario sites such as Parkhill (Ellis and Deller 1990: 43-44).

By 10,300 B.P. the glacier had withdrawn to a point north of North Bay, Ontario,
which opened an outlet across a controlling sill providing drainage of glacial lake Main
Algonquin of Michigan (Larsen 1985a: 29). Thus began the drainage to Lakes Stanley
and Chippewa low levels in the Lake Michigan and Huron basins. About 10,000 B.P.,
the Marquette Phase readvance of the Superior Lobe filled the Lake Superior basin and
pushed into the northern edges of the upper peninsula of Michigan and westward nearly
to Duluth, Minnesota (which, if not covered by ice, was inundated by Lake Duluth) by
9,900 B.P.(Figure 2.2) (Farrand & Drexler 1985: 21-22; Larsen 1985a: 29). During this
time frame two glacial lakes bordered the Superior Lobe ice in the Lake Superior basin,
Lakes Duluth (in the southwest) and Minong (in the southeast) (Farrand and Drexler
1985: 21-22). Also, Lake Agassiz was in its Emerson Phase which ended ca.9,500 B.P.
“when the glaciers had retreated sufficiently for Lake Agassiz to begin draining into the

Lake Superior basin through Lake Nipigon (Haywood 1989: 8).
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Figure 2.2 Map of the Upper Great Lakes 10.000 B.P. to 9.000 B.P.

Figure 2.2

Legend

1 = Lake Agassiz - Emerson Phase (10,000 B.P.)

2 = Lakes Stanley & Chippewa Low Levels (9,000 B.P.)
3 = North Bay Outlet

4 = Glacial Lake Minong

5 = Lake Duluth

6 = Whitefish-Au Train Channels (9,900 B.P.)
S = Spruce Forest/Element

P = Pine Forest/Element

D = Deciduous Forest/Element
Pr = Prairie
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The Portage and Brule outlets located at the southwestern end of the Lake
Superior basin were both active drainages to the Mississippi River (via Moose Lake and
the St. Croix River valley, respectively) when the Superior Lobe, Porcupine Phase, ice
filled the Lake Superior basin and Glacial Lake Duluth was at an elevation of 331m
(1085 ft.) a.m.s.1. around 11,000 B.P. (Farrand and Drexler 1985: 21-23). Shortly after
10,000 B.P., as the southern ice front shifted, the Post-Duluth Phase began when the Au-
train-Whitefish channel near Munising, Michigan (U.P.) became the drainage system for
the western Lake Superior basin (Figure 2.3). This channel, with its divide at an
elevation of 234m (768 ft.) a.m.s.1., drained into the Lake Michigan Basin by Green Bay
at Little Bay de Noc (Farrand and Drexler 1985: 22). The St. Mary’s River outlet of Lake
Superior (Lake Minong) has been its sole outlet since the ice retreated and lake levels
dropped below the 234m (768 ft.) level around 9,500 B.P. (Farrand and Drexler 1985:
22).

The post-glacial history of the upper Great Lakes begins with the onset of Lakes
Chippewa (Michigan) and Stanley (Huron) which reached their lowest levels at 70.2m-
(230.2 ft.) for Lake Chippewa and 60m (196.7 ft.) for Lake Stanley around 9,000 B.P.
(Figure 2.2) (Farrand and Drexler 1985: 27; Larsen 1985b: 93). The stratigraphic
evidence indicates that Lakes Stanley and Chippewa low levels pre-date 8,150 B.P. when
rising water levels inundated the Mackinac Straits at an elevation of 140m a.m.s.1.
(Larsen 1985a: 16). The rising water levels are attributed to the isostatic of the North

Bay outlet following deglaciation of the region (Larsen 1985: 16).

26



Figure 2.3 Map of the Upper Great Lakes 8.000 B.P.

Figure 2.3

Legend

1 = Nipissing Transgression Begins
P = Pine ForesvElement
D = Deciduous ForesvElement




Significantly, during the Nipigon Phase of Lake Agassiz (9,500 B.P. to 8,500
B.P.), retreating ice re-opened drainage from Lakes Agassiz and Nipigon to Lake
Superior. This drainage has been postulated as catastrophic flooding events with a
volume as great as 3,000 km3 that may have intermittently raised Lake Superior water
levels by as much as 36m. Also, this drainage, through the St. Mary’s River outlet,
intermittently raised Lake Hurons levels during the Stanley low phase which would have
drained the Agassiz flood waters through the North Bay outlets (Figure 2.3) (Farrand and
Drexler 1985: 27; Larsen 1985a: 19).

During the Pre-Nipissing transgression, by 8,000 B.P., the region was totally
deglaciated and lake levels had risen to an elevation where Lakes Michigan and Huron
were once again joined at the Mackinac Straits (Figure 2.3). This reformed glacial lake
system had water levels being controlled by the rebounding outlets at North Bay with
Lake Superior now draining through the St. Mary’s River (Figure 2.3) (Larsen 1985a: 30).
By 8,500 B.P., Lake Agassiz was in its final Ojibway Phase and, at the Gimli level, had
ceased draining into Lake Superior (Farrand and Drexler 1985: 27; Haywood 1989: 8).
By 7,500 B.P., Lake Agassiz ceased to exist when it finally drained into the Tyrrell Sea
(Haywood 1989: 8).

The topography of the entire study area, following deglaciation of the region,
reflected the surface altering effects of glacial and geologic dynamics. In the Lake
Superior, Sault Ste. Marie and Georgian Bay region lower elevations in the mountainous
areas were scoured clean of soil deposits from stadial advances, down to bedrock
formations, while vast morainic deposits filled valley floors and spilled outward onto

open plains (Anderton 1993; Cowan 1985; Farrand and Drexler 1985). The northern
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areas of Lake Michigan and Lake Huron are also composed of the rougher exposed
elevated bedrock and morainic deposits, while the western and southern areas present
larger areas at lower elevations interspersed with vast morainic deposits such as the
moraines of the northern lower peninsula of Michigan (Anderton 1993; Chapman and
Putnam 1984; Leverett and Taylor 1915). Obviously, the topography of the study area is
significant to the immigration of floral, faunal, and human populations.

As pertains to the various interdependent relationships in an ecological
reconstruction, there are numerous implications of significance attached to the ice
boundaries and lake levels through time. A major relationship exists between glaciers,
tectonics, water budgets, and climate. Since the chronology and spatial distribution of the
glaciers, and pro-glacial and post-glacial upper Great Lakes have been discussed, it is
now desirable to discuss the relationship that existed between these systems and climate
through time.

Climate

The 2,000 year time period intervening between 10,000 B.P. and 8,000 B.P.
appears to be associated with a "rapid and dramatic change in temperature and/or
precipitation” in the upper Great Lakes region (Ogden, III 1967: 124). In discussing lake
level trends over the last 2,000 years, Larsen contends that climatic perturbations
(including evaporation and precipitation rates) are responsible for:

"a complex record of episodic lake-level changes that lasted between 200

and 300 years and that fluctuated with an amplitude of 1 to 2 m above the

apparent mean lake level (Larsen 1985b: 96)."

Ultimately, Larsen is suggesting that changes in Great Lakes water levels through time is

not just a product of tectonic dynamics, nor outlet downcutting; but, also involves
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climate-related activity (Larsen 1985b: 96). According to pollen profiles from Ontario,
Minnesota, Wisconsin, and Michigan, a trend towards warmer and dryer conditions
emerged between 12,000 B.P. - 10,000 B.P. (Haywood 1989: 61-65; Kapp 1999: 49-51;
Karrow and Warner 1990: 33). It is between 10,000 B.P. and 8,000 B.P., however, that
the most rapid and pronounced climatic changes in the region is evidenced in the pollen
record (Haywood 1989: 65-69; Kapp 1999: 51-55; Ogden, III 1967: 124; Ritchie 1987:
84-85 & 136-137):

"The apparently abrupt replacement of conifer forest by prairie across the

plains region in the early Holocene and the rapid extension eastward of

the ’Prairie Peninsula’ by 8,000 B.P. have been interpreted as a transition

from an early Holocene that 'was slightly cooler and more moist than the

late Holocene...’ due to the influence of the wasting Laurentide Ice mass to

the north, to a warmer, drier interior climate with steeper gradients

across the interior than today [Webb, Cushing, and Wright 1983;

Jacobson and Grimm 1986] (Ritchie 1987: 137)."
Based on Pollen PAR and macrofossil analysis of Tsuga and Pinus strobus from New
Hampshire, it is estimated that the mean annual temperature was 2 degrees C. warmer
with 125mm lower annual precipitation during the early Holocene than at present (Ritchie
1987: 139-140). Interestingly, another, somewhat different picture is offered for
southwest Ontario by Karrow and Warner who basically agree with the increased
temperature trend but identify increased atmospheric moisture along a gradual continuous
gradient with the driest point at about 13,500 B.P. (Karrow and Warner 1990: 33-34). By
10,000 B.P., summers were warmer and potentially longer than at present. Winters also
became gradually warmer throughout the early Holocene period (Karrow and Wamner
1990: 34).

In summary, it appears that the Great Lakes region experienced a warming trend

throughout the early Holocene period. Yet, both glacial and pollen records indicate that
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the climatic change was not evenly distributed along a linear (north to south) geographic
gradient. In short, it appears that humidity levels were operating differently in the inland
areas of the study area as opposed to the areas bordering the upper Great Lakes. The
Prairie Peninsula extends into the western regions of both Wisconsin and Minnesota by
8,000 B.P. which indicates a warmer and drier climate existed in those areas (Haywood
1989: 10, 38, & 67; Ritchie 1987: 84). Also, by 8,000 B.P., Southwestern Ontario
experienced warmer temperatures combined with higher humidity levels, which gave rise
to a dominant white pine community (Karrow and Warner 1990: 34). After deglaciation,
the northern region appears to have exhibited a rather constant climatic trend towards the
warmer and drier conditions as evidenced by the rather gradual, bﬁt persistent,
penetration of the boreal forcét (Haywood 1989: 10). This trend may be partially
attributed to the receding, but present, glacial ice, and a shrinking Lake Agassiz. The
sudden climatic change proposed by Ogden for the 10,000 B.P. period is summarily
supported by a general observation that the 170 to 1,160 year time period available for
pollen replacement in the upper Great Lakes paleoenvironment is too short to be
reasonably explained by normal plant migration. Therefore, Ogden (1967) observes:

"The only mechanism sufficient to produce a change of the kind described

here would therefore appear to be a rapid and dramatic change in

temperature and/or precipitation approximately 10,000 years ago (Ogden,

11 1967: 124)."
In short, it appears that Ogden’s 1967 observation regarding a dramatic climatic change at
10,000 B.P. is also supported by the data that has been accumulated since his publication

(Cleland, Holman and Holman 1998; Haywood, 1989; Kapp 1999: Karrow and Warner

1990; Kuehn 1998: 458-459; Ritchie 1987).
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As indicated above, pollen profiles provide a sensitive indicator of environmental
change through time. Inasmuch as Late Paleoindians relied predominately on the
distribution of natural resources across the environment for their subsistence and
settlement needs, both the character and quantity of those resources was of immense
significance to the development of appropriate subsistence strategies. Therefore, the next
logical step in this analysis is the reconstruction of the major biotic provinces (i.e., flora
and fauna) in the upper Great Lakes that are evidenced in the natural and archaeological
records during the Late Paleoindian period.

Vegetation

Pollen profiles, macrofossils, and geomorphological evidence provide a
reasonably accurate record depicting the formation, establishment, and change of specific
flora communities through time. To the archaeologist, this record is, yet, another
significant element in the environmental reconstruction of past human lifeways. There
can be little credible discussion of past or present human lifeways unless there is a
reasonable understanding of the structure of the environment within which they operate
and upon which they rely for the development of subsistence and settlement strategies.
This is not to say, for example, that because a particular species of flora was present that
it was either directly or indirectly exploited by past peoples. Flora profile reconstruction,
however, does provide an understanding of what was available in a given environment,
and what implications its presence may have for other elements within the environment,
including fauna and humankind.

For purposes of this study, the development of forests throughout the Great Lakes

region during the Early Archaic will be of paramount significance. The forest
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reconstruction is predominately based on the pollen profiles represented at various sites
across the study area (Figures 2.1-2.3) (Haywood 1989: 61; Karrow and Warner 1990:
22-26; Kuehn 1998; Ogden, III 1967: 121; Ritchie 1987: 58).

Around 11,000 B.P., glacial ice, glacial lakes, boreal forest, and tundra appears to
dominate the landscape of the study region. A zone of tundra vegetation, adjacent to the
western Lake Superior basin and glacial Lake Duluth, was bounded by spruce forest on
the west and south, and glacial lakes and ice to the east and north (Figure 2.1). About
half-way across Minnesota (east to west) and along the western edge of Wisconsin,
bordering the spruce forest, a pine and deciduous forest was dominant with a spruce
forest (including some black ash) to the south in Wisconsin (Haywood 1989: 63; Ritchie
1987: 84). In southwestern Ontario bordering Lake Huron, a spruce forest interspersed
with open meadows and marshes (composed mostly of sedges, sage, ragweed, and
grasses) dominated the landscape (Karrow and Warner 1990: 30). At Manitoulin Island,
open herbaceous meadows and spruce parkland dominated the small island’s vegetational
composition from the time of its deglaciation throughout the duration of Main Lake
Algonquin (Karrow and Warner 1990: 31). Lower Michigan was most representative of a
boreal forest with a mosaic of open spruce parkland with some red/jack pine and cold-
tolerant deciduous elements present in the lower latitudes (Figure 2.1) (Cleland, Holman
and Holman1998: 16-17; Holman, Fisher, & Kapp 1986: 435-439; Shoshani, Wright, and
Pilling 1990: 14-15).

By 10,000 B.P., rapid changes in the flora composition are evidenced in the
natural and archaeological records of the upper Great Lakes south of the Lake Superior

region with a general shift from boreal and tundra vegetation to a mix between a "north
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temperate: pine”, and a "temperate: deciduous”, forest composition (Figure 2.2) (Holman,
Fisher, & Kapp 1986: 435-439). Still, the boreal spruce forest and tundra persisted in the
Lake Superior basin where the Marquette readvance of the Superior Lobe had refilled the
basin with ice (Farrand and Drexler 1985: 21; Haywood 1989: 65;). It is at this point in
time that a divergence in the vegetational composition in the study area between the
tundra/boreal forest area surrounding Lake Superior, the pine forest of Manitoulin Island,
and the more temperate deciduous/pine of central/southern Wisconsin, Lower peninsula
of Michigan, and southwestern Ontario becomes most evident (Figure 2.2) (Cleland,
Holman, and Holman 1998: 17-20; Haywood 1989: 65; Holman, Fisher, & Kapp 1986:
435-439; Kapp 1999; Karrow and Warner 1990: 31; Shoshani, Wright, & Pilling 1990:
15). It is noted that Manitoulin Island, however, was once again dominated by spruce
forest by 9,900 B.P. which lasted until 8,580 B.P. when white pine arrived (Karrow and
Warner 1990: 31).

By 9,000 B.P. the spruce forests (except for northern Lake Superior, Manitoulin
Island, and the Bruce Peninsula in Ontario) were replaced throughout the study region by
a mixed pine and deciduous forest composition (Haywood 1989: 66; Karrow and Warner
1990: 29; Ritchie 1987: 84-85). A more common pollen profile is also evidenced along
similar latitudes, except that a prairie savannah vegetation zone is emerging in the
western area of Minnesota and some spruce forest remains present in the northernmost
reaches of Lake Superior (Figure 2.2). Typically, the southernmost region of the study
area, from Wisconsin to Ontario, exhibits the widest range and greatest quantity of

deciduous species, which generally diminishes towards the northern limits of the study
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area with pine dominating the forest profile throughout the region (Haywood 1989: 10;
Karrow and Warner 1990: 29; Ritchie 1987: 85).

After 8,000 B.P. a temperate deciduous forest belt is evidenced in western
Minnesota and Wisconsin which is bounded by prairie to the west and pine and a
dominant pine/deciduous forest to the east, north, and south (Figure 2.3) (Haywood 1989:
10&67; Ritchie 1987: 84). Pine/deciduous forest was present in the Lake Superior basin
and in the Georgian Bay area with a weakly developed deciduous element (Haywood
1989: 10; Karrow and Warner 1990: 31; Ritchie 1987: 85). Southern Wisconsin, lower
Michigan, and southwestern Ontario becomes more a closed deciduous/pi