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Chapter 1

Introduction

The Archaeological Characterization of SubsistdRoatines

Characterizing the development and complexity of prehistoric pgoplésistence
routines that are neither wholly agriculturalist nor wholly huntthgrers has become an
important topic in recent years in archaeology (Smith 1992, 2001; Zv2@H). Smith (2001)
has suggested the problem lies with the evolutionist perspective #uatepl the literature.
Archaeologists tend to explain subsistence routines as adaptategsis that immediately,
universally, and unilineally shift from hunter-gathering to agricult@ech a perspective has
hindered what Smith calls a description of the ‘middle ground’ populatiwatsare neither
entirely hunter-gatherers nor entirely agriculturalists.

The evolutionist perspective fails to take into consideration huateegers that have or
use agricultural products. Also, the terminology that archaestfogse to describe subsistence is
not consistent. Terms such as “hunter-gatherer,” “cultigen,” “dooatet,” “tending”, etc.,
though defined by individual archeologists, are not consistently usedsathe literature.
Furthermore, it has been difficult to establish the dietary ilmpod of domesticates among
populations under consideration (Dunham 2000; Keene 1981; Smith 2001). Theoecaigedst
temporal-developmental distance (Smith 2001) between the domestofpilamts and routines
dominated by agricultural pursuits. Agriculture is seen as the snosessful adaptation and the
ultimate destination in the evolution of subsistence strategies. Tiwoove some of these
problems, Smith (2001) has suggested creating a model that spjoatédations upon a broad

landscape within which they are inter-related and connectedargerIsubsistence system. In
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addition, he suggests that populations be placed on an ascendingi@antccording to the
percentage of the diet that is comprised of domesticates. In his model, maidid gopulations
would have diets comprising of 30% to 50% domesticates. From higepéw®, populations
should be categorized according to the increasing importance of dwmatesstin their diets
(Smith 2001) within this landscape of peaks, zones, and valleys, rathepdbiting a gradual
unilineal progression.

In addition to establishing a model that characterizes théssese strategies of ‘middle
ground’ populations, there is a need to establish a methodology thataciétate how
archaeologists discuss the nature of human interaction witls @adtanimals. As Smith (2001)
notes, there is a limited amount of relevant information to suppordéseription of this
transitional space between hunter-gathering and agricultural suidei has suggested using the
increasing caloric intake of domesticates to characteulzsistence strategies of middle ground
populations, as they ascend this supposed metaphorical mountain towatdtuagrias one
possible avenue. Archaeologists have previously used the caloris vdlkaown resources to
characterize prehistoric subsistence strategies (Keene 198&ijleBadentifying faunal and
floral remains, other archaeologists have suggested using ealob@al site features,
ethnohistoric, and ethno-archaeological information to reconstrucsigmficance of local
products to the diet (Dunham 2000; Hastorf 1995; Mason and Holman 2000; Zvelebil 2000).

In Michigan, Dunham (2000) has suggested that the characterizatisnbsistence
routines in diverse environs should incorporate ethnohistoric information. fdran, this type
of information allows one to differentiate among sites from twagerspective in terms of
environment and significance (e.g., resources, security, etc). risgetypes of sites (e.g.

habitation, caching, seasonal short-term, etc.) and the reguggigms that populations used to
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claim territory and secure resources are vital to discusstogomic cycles (Dunham 2000;
Holman and Brashler 1999). A model that does not include a consideratsimftofg social
roles, power, the behavior of individuals, and access of individuals daroes is incomplete
(Hodder 2003, 1995; Zvelebil 2000).

Hunter-gatherer populations have long been characterized as amgalitwhile
agriculturalists are traditionally assumed to have been rankedissdi8ervice 1978; Smith
2001; Zvelebil 2000). The idea of a unilineal transition from hunting, gatheand fishing, to
varying degrees of consuming agricultural products, to a compldétéosan agriculturally based
system overlooks the nuances suggested by the ethnohistoric recoder K2@D3, 1995, 1991)
has theorized the individual as an agent of culture change and ahgiiduiman beings make
conscious choices to ensure their survival. These choices should be aewederences rather
than matters of expediency aimed at facilitating adaptatiocha®ologists have attempted to
consider the individual, male or female, as an agent of culturgehdfor instance, to re-insert
the role of individual agency and engender the discussion of subsistemiines, Zvelebil
(2000) has suggested that we try to discern degree of docesssources for women in middle-
ground populations as a measure of transitioning to agriculture. Whbugter-gatherer
societies are assumed to be egalitarian, anthropologists havethmaitéabor is divided by sex
and age (Service 1978). The economy of these groups relies upon such dasswels as the
socio- political order. We should expect that a shift in subsistemaes would affect the
socio-political order as well. Ever-increasing notions of rank waddompany new work
regimes. As new work regimes are established to faeilitla¢ subsistence shift, we should
expect individuals to negotiate power and authority. Females maag more access to

agricultural resources because of cultural practices pertaining to foodnggesorage of food,
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and the division of food within the community. Dunham (2000:242-244) provides ethno-
historical accounts about several Native American populations knowwgathe” food, the
cultural practices regarding the sharing of cached foods, amnslbiséstence routines that the
caching practices were a part of. Specifically, Dunham proddesxample of Native American
women “caching” corn in order to prevent their husbands from exeessnsumption of the
resources (2000:244).

Zvelebil (2000) states that females may challenge male aythibrough controlling
access to stored food. Along these lines, Hastorf (1995) has sugyjestede use storage
features, their spatial distribution on the site, and their spatationship to work spaces and
occupation areas to discuss how women may have expressed their gwveefiance of
domination by men. These archaeologists have argued that food pneatir@nd food storage,
or caching, is just as important as the subsistence shifttddbe characterization of social roles
(Hastorf 1995; Zvelebil 2000).

Though Smith (2001) proposed that a model of middle ground populations should be
based on the relative proportion of domesticates in the diet medsucadoric intake, such an
approach does not allow archaeologists to characterize the rol@ivtiuals in culture change.
Interestingly, Smith (2001:18) did not support the use of isotopic watexplore human
interaction with plants and animals, suggesting that insights imo igsues of tending
domesticates, transplanting cultigens, and the protection of cultigenesnot attainable through
such means. In the present study, | argue that isotopic ratio ianedys contribute to the
discussion of population trends and the dietary preferences of individuals.

We can also explore culture change at the level of the individuad ahe dimensions of

gender and age, as well as by region, through the method of iscatipi@analysis. There are
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various studies that use isotopic analyses to discuss the degubechodifferent populations
adopt cultigens in a region (Knudson 2008; Rose 2008; Stothers and Bechtel 1987).
Archaeologists have addressed culture change is these diydiescussing the distribution of
dietary resources, how new foods are introduced and incorporated istiogexegimes, and

how the latter impact the overall population. Additionally, there areenowus studies that have
established age and gender preferences vis-‘-vis diverse foodstgtfsKatzenberg et. al. 1993;
Muldner and Richards 2007). Archaeologists have also been able to disaude range of
dietary issues from the weaning of infants with corn meal tdahg-distance trade of marine

resources via these techniques.

Subsistence Routines in Prehistoric Michigan

This present study explores a Late Woodland period population frotmddic that, in
Smith’s terminology (2001), would constitute a “middle ground” population—itatne that
was in-between hunter-gathering efforts and the adoption of agricutumgy study, | examine
the issues surrounding how males and females of different agesated their dietary choices
during the introduction of maize to this sector of the Eastern Wodsllarhere are several
challenges to reconstructing the past life-ways and sociahiaegeon of Michigan's Late
Woodland peoples. Incomplete data for numerous sites (Netdal 2003) and the inherent
difficulties of handling, processing, and evaluating human remains ldfasMichigan’s
prehistoric past a bit neglected (Halsey 1999)

Late Woodland mortuary behavior (Krakker 1983; Nowrteal. 2003; O’Shea 1987) and
social organization have been characteristically studied througériatatulture and faunal
assemblages (Andrews 1995; Holman and Brashler 1999). Technologicataaeamts have

also allowed archaeologists to use human remains as a new bedhdence (Grauer 1995;
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Larsen 1997). Isotopic analysis, for instance, can be used as am@lswing technique as well
as for diet reconstruction. Archaeologists may now actualyeman remains for consumption
patterns and juxtapose such results to botanical elements and fuaals recovered at sites.
Because of our ability to test for the abundance of chemical isotogeiman remains, models
of hunter-gatherer mobility and the access to resources have alsmebsabjects of study
(Sealy et. al. 1986; Smith 1992; Van Der Merwe and Vogel 1978; \éarMerwe et. al. 1981,

Vogel 1977). With the technique of isotopic ratio testing, we can liegeconstruct the dietary
practices of Late Woodland peoples and add such data to our previous findiimgag old

models and possibly reshaping our understanding of the prehistoric past.

Aims of Study

Late Woodland culture dates from approximately AD 500 to the copw&add with
Europeans, circa AD1650. Late Woodland peoples are normally charedters having a
hunter-gather lifestyle, participate in spring/summer aggiegs, and display a wide variety of
mortuary behaviors (Halsey 1999, 1976; Holman and Brashler 1999; Netrdal 2003;
Walthall 1998). In this study, | will propose that Late Woodland peoplese not simply
hunters-gatherers but rather were engaged in an economic systehich each population
contributed vital resources to a wider social/regional networkief\wvork would consist of
contributing populations that not only supplied information on resource alijlabut the
resources themselves. The diversity of ceramics and lithicsumgested that communities of
the Saginaw Valley region had socio-economic ties to other comnwumfieSoutheastern
Michigan and Southern Ontario during the Late Woodland period (Andrews 1i@@%g E965;
Greenman 1937; Holman and Brashler 1999; Stothers 1999). The production ahdtistof

material culture and food resources could have been based on thdhaiclkeach population
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occupied in the environment (Holman and Brashler 1999:215-219). Someéndites Saginaw
Valley region were known as seasonal camps while others wspeded as being farmsteads
and long=term agrarian based villages (Fitting 1965; HolmanBaashler 1999) The Frazer-
Tyra population quite possibly ‘chose’ to remain a middle ground comynuenigaging in
hunter-gatherer efforts while also consuming agricultural products.

The aim of this study is to provide new insights into the sulbsisteoutines of the
Frazer-Tyra population, Late Woodland residents of the SaginawyVedigion, and their
economic position within the larger trade networks of the greageeThe study is based on a
sample of human remains recovered from the Frazer-Tyranghe late 1960s. This large multi-
component site was excavated by Arthur Graves over the courseeffitdid seasons between
1968 and 1970. The human remains recovered from the site date from thhighario to the
late prehistoric period. The skeletal remains recovered fromsitiaevere originally distributed
among three universities: Wayne State University (WSU), Aadichigan University (CMU),
and the University of Michigan (UM). The portion of the Frazeralgollection housed at
Wayne State University consists of 73 individuals, including both adwits sub-adults. A
portion of the collection from CMU and WSU was studied by Jame&Ker. This researcher
studied the mortuary variability for the Late Woodland populationeasite and estimated the
living population during this period as between 100-200 individuals (Krakker 1983).

The Saginaw Valley region of southeastern Michigan contains $esitgs that have
been crucial to reconstructing the life-ways of Late Woodland pgofleese include the
Bussinger site, the Younge site, and the Bugai site, amongs o#ieof which contain human
remains (Greenman 1937; Halsey 1976; Noeteal. 2003) These previously studied sites will

be considered in the analysis of the Frazer-Tyra materialsier to gain a regional perspective
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on local site use, as well as the range of food storage and moitasuyes. Like these sites,
Frazer-Tyra is considered a Late Woodland village that enc@®pas mortuary precinct
(Graves 1968; Krakker 1999, 1983; Stothers 1999). To answer questions about regional networks
and local economic systems, it is essential that local steemporary with Frazer-Tyra and

their associated subsistence routines be taken into consideration.

By examining the human remains from the Frazer-Tyra sitecatbon and nitrogen
isotopes, anthropometry, and making general observations about paleogathatill define
the nature of subsistence for the Frazer-Tyra population ofapm&v Valley region. Krakker
(1983) provided an initial review of mortuary variability at theZéraTyra site in which he
suggested that chemical analysis could further the aim of rtegotmsg the life-ways of the
original population. An analysis of the human remains from this aite@veal some aspects of
the diet for prehistoric Michigan people. With the isotopic data rgéee, | will compare the
Frazer-Tyra population to other contemporary populations of the Late Wwbgkriod for the
Great Lakes region.

The reconstructions of subsistence regimes for native peoplesymacally been based
on ethnographic analogy, paleo-environments, ceramic assemblagedaumal remains
(Brashler and Holman 1985; Dunham 2000; Greenman 1937; Holman and Brashld{€€89,
1981). Late Woodland people are often characterized as having subsietgmess based on the
seasonality of resources who faced periodic scarcity and who ogedelfar-flung social
relationships as an adaptation for coping with such scarcity. Tuyg atill explore the extent to
which Late Woodland period residents of the Saginaw Valley raredvild game, aquatic
resources, wild plants, and agricultural products. The literatuggests that late prehistoric

people aggregated to trade, form alliances, and share information orcessasiwvell as to cope
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with the seasonality of resources and scarcity. Such aggredmimayior is thought to have
ceased with the dominance of maize agriculture during the higtericd. Aggregation may not
have ceased during the Late Woodland period but may have become aampmlex socio-
economic opportunity for its participants. With different sociabugis present and more
domesticates available, when and where aggregation took place mayHhsnged. At the
advent of maize cultivation, Holman and Brashler suggested (1999:2163abetaw Valley
aggregation sites, like Caseville, were also areas whereuligral pursuits are apparent. Late
Woodland populations that were accustomed to seasonal aggregation mayedawemaintain
their customs and accommodate the new resources and social groups.

The introduction of maize to the Eastern Woodlands, ca. A.D. 1000, hasiteeeasche
cause of major shifts in subsistence routines, population size, aatl ganization (Holman
and Brashler 1999 1985; Smith 1992 1986; Van deer Merwe and Vogel 1978; \Mdarde et
al. 1981; Vogel 1977). In the Saginaw Valley region, the transition sbort-term seasonal
camps to long-term occupied territories together with the recafemaize and other cultigens
(Holman and Brashler 1999; Parker 1996) and an increase in cerghaiclisersity implies a
pronounced sense of group affiliation that extended well beyond thea%agialley region
(Holman and Brashler 1999). Another indication of pronounced group affiliatiothas
occurrence and diversity of exotic cherts in the Saginaw Yaégion. According to Holman
and Brashler, Saginaw Valley residents maintained relationshipspeople from the northern
most tip of the Lower Peninsula, indicated by the presence of déarwhert, a raw material
from the north as well as with people from Indian, lllinois, and Oh89931217). During the
early Late Woodland period, Bayport chert, common to the valley, isvieelito be a “gift”

exchanged often at aggregation to outsiders (Holman and Brashler 1999124 @mount of
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10

exotic cherts, like Norwood from the north and Upper Mercer frono @ecrease after AD
1000. On the other hand, there is an increase in types of exotis ahaites like Frazer-Tyra
(Andrews 1995:191-194). Bayport chert, the common raw material ofaey, becomes the
most commonly recovered material (Andrews 1995:192). Andrews repartetr@ase in the
types of exotic cherts from the Late Woodland occupation than froredtier period of the
Early Woodland/Late Archaic, Early Woodland, and Middle Woodland perit@35(193). It

appears as more groups entered the area, the exotic cherthé&ramorth are withheld from
circulation along with amount of the local Bayport chert in the Saginaw valley

With carbon and nitrogen isotopes, | will to test the consumption pattéthe Frazer
Tyra population and the significance of maize to the diet duhadater phases of occupation.
Through anthropometry and general observations, | will reconstruatestatd note the presence
of any paleo-pathologies. The Frazer-Tyra site lies withettansitional Canadian-Carolinian
biotic zone and has been dated to ca. AD 1200-1400 (Andrews 1995; Krakker 1983judis
will specifically explore whether the people of this site aver part of the culture of maize
adoption and experienced the presumed subsistence shift that cimedctidher Eastern
Woodland populations during the late prehistoric period.

Taking carbon and nitrogen isotopes as indicators of individual preésiehdave
formulated the following hypotheses. Given the posited transitionaipeaibased agriculture in
this region during the Late Woodland period, | would expect the me&orcaatio for the
population to be greater than -19.5%o [per mil], indicating the presaEnoaize in the diet, but |
do not expect the carbon ratios to be the equivalent of historic demslumption, which has
been measured at -10¥%satzenberget al 1993:273; Stothers and Bechtel 1983:148-150). At the

MacPherson site, for instance, a Nuetral Iroquoian village in Sou@etario, Katzenbergt al.
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(1993:273) found the population had a mean of carbon ratio -10%.. This Histora per
population (A.D. 1530-1580) was known to have been agriculturalists andahaeagze-based
diet. Furthermore, Stothers and Bechtel (1983:139-150) reported the cégatitopic analysis
from skeletal remains from 11 sites of the Western Lake regmn and another 40 sites from
other regions within the Eastern Woodlands. These sites date froArdhaic to the Historic
period. The carbon ratios demonstrate the increasing importance z¢ toahe diet. Archaic
period populations have carbon ratios between -26%. and -21%., Woodland period populations
have carbon ratios between -19%0 and -11%o, and Historic period populations Haue redios
-11%o to -9%0. The carbon ratios for populations that practiced full-snalee agriculture and
consumption have been previously established (Schoeninger et al. 1983; Stoth&schtel
1987:139). My quantitative expectations for the Frazer-Tyra populat®nnaline with a
population in the early stages of transitioning from a primaligimee on wild resources to a
greater emphasis on corn in the diet.

Because the Frazer-Tyra site is a riverside villagxpect the primary source of protein
for the people would be fish rather than game such as deer, bear,rdrestheores. Because of
this, | would expect mean nitrogen ratio for the population to be neavave the average of
12.7%0 [per mil], indicating a heavy reliance on aquatic resouiesugh deer is a known
source for protein to Late Woodland peoples, the trophic level s&r&5%o, that one would
expect in human bone collagen from the consumption of the animal woldsgshthan 12%.. For
example, whitetail deer have nitrogen ratios at 5%.; with the 3-B#wease from human
consumption, nitrogen ratios in human bone collagen from consumption of deerowc be
between 8% and 10%.. If fish were a major source of protein, the texbeitrogen ratios would

be higher in the human bone collagen. Schoeninger et al. (1983) provéaetingtogen ratios
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of fishers (14-19%vare higher than that of agriculturalists (8-R%hese figure are also higher
than the known trophic level of deer, the assumed animal of chdices icase (Greenman 1937;
Fitting 1965, Cleland 1966). The nitrogen ratios will help distinguishsth&ce of protein for
the Frazer-Tyra population.

Once the dietary trends have been established chemically,eixpibre issues pertaining
to the subsistence regimes and health of the local population. tomipare the Frazer-Tyra
population to existing data on other Late Woodland populations from the Saginaw Vilghea
wider Great Lakes region in terms of stature and dietarjkentén general, | will make
comparisons between adult males and females as well asoaps ¢ test consumption patterns
amongst the different segments of the population. It has been suggestechales were
primarily the hunters while females were primarily respalesior fishing, gardening, and food
processing (Holman and Brashler 1999). This study also investigateenman’s (1937)
proposition that Late Woodland women chiefly exploited the fishing resaiiuee caught,
processed, and consumed). Greenman’s assertion was based on obsdwiedigmtthat
seemed gender specific.

Zvelebil (2000) suggests on the basis of the ethno-historical inflemathat the
assignment of a food procurement task to one gender or another lig asumdicator of an
individual’'s immediate access to the resource. In a middle ground pgopulae would expect
the distribution of resources to be re-negotiated by individuals &waytraditional egalitarian
customs toward a ranked system more common to agricultur8ests¢e 1978; Zvelebil 2000).
If fishing was a female occupation, then the nitrogen ratimsld be expected to be higher than

that of their male counterparts following Zvelebil’'s argument.
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Significance of The Study

This study contributes to the discussion of the subsistence roufinegeoWoodland
populations through the introduction of isotopic ratio and anthropometric datsitibbe the
Frazer-Tyra population within a larger regional context, the glaterated are compared to those
from contemporary sites. This study will allow archaeolodistdiscuss the subsistence routines
of a specific group of Late Woodland peoples from Michigan and the isgmie of the
introduction of maize using a direct line of evidence--the human remains otulaé @eople.

This study also contributes to the discussion of how to interpretsserise regimes of
“middle ground” populations that are neither wholly hunter-gatherer nocudtgalists. It
considers the individual as an agent of culture change and proposes| ahnugepretation that
incorporates the individual—both males and females, as active negotiathe procurement of
domesticates and other products that the population does not produce. Jpedtifisastudy
addresses notions of a Late Woodland economy that has active indivatheaisting and

declining domesticates as well as regulating the flow of goods into and detaimmunity.
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Chapter 2

The Frazer-Tyra Site

The Study of the Frazer-Tyra Site Human Remains

The aim of this study is to use the human remains of the Frgzareollection to situate
the Frazer-Tyra site within the discussion of subsistences shdtlth, and demographics during
the Late Woodland period. This study will generate a new bodwntbf@ometric data for the
purpose of comparing the Frazer-Tyra remains to other Late Wooddamalns, such as those
from the Younge, Riviere aux Vase, and Bussinger sites, in terststafe. Furthermore, this
study will explore dietary trends along age and gender lines aarbgn and nitrogen ratios. By
establishing dietary trends via an analysis of the humaainsnthis study can establish definite
consumption patterns and infer migratory patterns for this Late Woodland period jpopulat

One of the reasons that this study is significant involves thectaotie that the Frazer-
Tyra population occupied and exploited. The residents of the Sagindey Velied upon an
environment that does not appear to have supported large scaldtagigursuits, though the
inhabitants were contemporaries with populations that cultivated remdrgaize in the general
region. Various archaeologists (Branstner 1990; Holman and Brd§i98r Stothers 1999) have
suggested that the Saginaw Valley region saw an influx fdatsthat introduced new material
culture and subsistence practices during the late Woodland perioiblyossgally provoking in
the valley's residents a sense of territoriality and laterthe abandonment by the original
residents (Holman and Brashler 1985, 1999; Monaghan and Lovis 2005; Norde@d3
Zurel 1999). This supposed intruders’ presence is signified by teeogeneity of the ceramics
seen during the Late Woodland period of this region. Specificalimbh and Brashler (1999)

wrote that the presence of Iroquoian groups from Ontario is mdrketlintunen ware; Lake
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Michigan Basin residents by Traverse ware; and Grand and Muskegimage Basin residents
by Spring Creek ware in the Saginaw valley. Additionally, éhisr a noticable restriction of
Bayport and Norwood cherts that were once freely traded before AD 1000.H&s®id a rise in
the production of small triangular points made of local raw nage(Holman and Brashler
1999).

Finally, the introduction and use of maize and other domesticabetiesyed to indicate
the presence of Upper Mississippian influence from the south anidegianing ca. A.D. 1000-
1100 (Cremin 1999; Dunham 2000; Holman and Brashler 1999; Smith 1992; Stothers 1999)
Halsey (1999:263) wrote that the Upper Mississippian presencaimdt Hut undeniable” in the
Saginaw Valley. Large, shell-tempered, thin-bodied vessels andnsask gorgets, traditional
elements of Mississippian assemblages, have also been retdrmre the Saginaw region
(Halsey 1999). The transformation of Saginaw valley sitesthi&eCaseville Airport site and the
Fletcher site, into permanent agricultural settlements becamegrent at this time (Bigony

1970; Holman and Brashler 1985, 1999; Stothers 1999)

The Frazer-Tyra Site (20SA9)

The Frazer-Tyra site (20SA29) is located in Section 30 of JAraesmship, Saginaw
County, Michigan (Graves 1968) (Fig.2.1.). The site lies in the Sagdifadley drainage along
the Tittabawassee River several miles from its junctutle thie Saginaw River (Andrews 1995;
Graves 1968) and is located on the property of Roman Tyra (Fig. 2. Brdber-Tyra site, at an
elevation of 610 ft. above sea level, sits on a bluff overlooking thab@ittassee River. The
Frazer-Tyra site is regarded as having multi-components, contdayeags of occupation from
as early as the Late Archaic period up until the pioneer perfothe nineteenth century

(Andrews 1995; Graves 1968; Krakker 1983). Arthur Graves, an avocatiaealogist,
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conducted excavations on the site for three seasons from 1968 to 1970. Kt&&8rreported

that the excavated area of the site was 20,000 square feet (See Fig. 2.3).

Map 2.1 Roman
Tyra’'s property

TEMNES TERE

State Capital
()

T

Figure 2.1 Map indicating location of Frazer-Tyra site in Saginaw Countyidio.
Figure 2.2 is reproduced from Graves’ site report (1968) and sth@ardose proximity of the

site to the Tittabawassee River.
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Figure 2.2 indicates the location of the Frazer-Tyra site legtwlee James and Thomas

Townships in Saginaw County, Michigan (Graves 1968).

www.manharaa.com




17

i
{

T TTABAWA SS}CQ !

R
I

| Saleiit s uiate
1

|
I

e e s

!

i

y

]
2

.
¥

:

H
a
e
o

TowV
i
i
t
SR -
S L

T O

/-

i
wadam o

:‘f‘:m:\\ A\“}”‘}g ,.‘\ \k' ~

H L - /

-

T
[EEE
I

: ;rhop\INS

Map 2.3 Graves excavation
units on Frazer-Tyra site,
Saginaw County, Ml

Figure 2.3 shows excavation units from Graves (1968) report. Srayported on his
findings at the site to the Michigan Archaeological Society968. Over the course of three
seasons, he recovered at least 114 burials. Of these, 60 were tunalke, 35 were extended,
and three were flexed. He also found 13 skulls and 11 concentrationsnaftexeremains. He
characterized this site as a Late Woodland village and burial ground.

Other recoveries from the site included caches of lithics, asckhe Frazer | cache of
300 turkey-tail and leaf-shaped blades, the Watson cache, the-Bustebel collection, and the
Armstrong Cache. The latter three caches consisted of points, dhipoés, gorgets,
hammerstones, anvil stones, adzes, and amulets. Andrews (1995) repdrtie eches of

lithics indicated human occupation from the Late Paleo-Indian peridtetd_ate Woodland

period for the Frazer-Tyra site.
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The presence of Levanna points, Levanna/Madison points, Madison pointsularang

side-notched points, and side-notched Raccoon points (n= 145), support the Latard/oodl

assignation of some contexts at the Frazer-Tyra site adluosbkell-tempered pottery recovered

by Graves (Andrews 1995; Krakker 1983). In his notes and repodse&tabeled the different

features at the Frazer-Tyra site as “burials”, “cachestrage pits”, and “fire beds”. Table 2.1

list all the adult population for this study by the feature nunaet includes Graves notes’

(1968) on the provenance.

Table 2.1 Frazer-Tyra Burial Features

Feature #| Unit Depth/Color Other Features in Unit Type of WSU Burial
Burial #
Krakker 1983
Graves 1968
2 20N 10W 16" orange san Fractured vessel Arttedla | 9w733
(Bundled) w734
2b 20 N 10W 16" orange sand Fractured vessel Adied 9w215
(Bundled)
3 20N 10E 20" yellow sand -Storage pit 56" Articulated w622
-Fired bed 15" 3-d (Bundled) 9w720
4 40N OW 20" no color No notes Extended 9w345:345
noted 9w345:108
9w345:774
9w345:123
w645
9we44
6 30N 10E 24" -Fire pit 22” Articulated 9w348
w/ pot sherds 6-c 9we652a
-Storage pit 38" w/ white
sand
-Fire bed 20"
-Cremation feat #8 24"
7 40N OW 22-24 “ no color -Fire bed w/ pot sherds, Articulated w721
noted lavonia pt gorgot frag (Bundled)
10 50W OW 18" no color -Storage pit 26” west of extended 9w343
noted burial
11 50N 10E 15" no color - extended 9w351
noted
64 Between 18" no color Burial feat #61 to west extended w641
50N 40 W & noted --Fragmented Articulated
50 N 30W Burial feat #61-63 NW
83 10S 30W 28" yellow sand| -Burial feat #85 26" w/ extended w217
(in SE corner) several pipes 9w302
85 10S 20W 26" yellow sand Skull & Torsp  9w657
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9w658a,
9w658b
w585
w656
89 5S oW 22" -Fire bed -14" extended w611
-Bundle burial to north 9w609
-Cremated remains over
chest of feat #89 burial 14"
70 10 N 40W (lies 28" no color -Feat #70 includes Red ochfreextended 9w660
partially in 10N noted staining w/ animal burial w/
30W) -24”
-Fire pit 21" in nw corner
-Line of post molds north
side
72 10S 30W (middle | 18" no color -Extended Burial Feat #73, | extended o9w344:347
of pit) noted #71 interrupt at 10S 40W
90 10S OW (in cornef 10" no color -Burial Feature #88 to southh  Articulated | 9w640
adjoining noted (Bundled)
15S 0W)
65 Lies between 40N| 13" no color -Lg Burial feat of cremated | extended w642
50W & 40N 40W | noted 12-18”
88 10S OW (cntr of | 8” -Burial feature #90 at west | skull 9w730
pit) corner
69 10N 30W 12" no color -Burial feat #70 w/ red ochré extended w659
noted stain north
Missing - - - - w419
notes
Missing - - - - 9w214a,
notes 9w214b

Figure 2.4 is reproduced from Grave’ notes (1968) and charactedemes of the other features
surrounding the articulated (bundled) burials. Feature six includes$8mw348 and 9w652a as

well as fired beds, a storage pit, a few pot sherds, and the cremated remedtsrefdight
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Figure 2.4 is an original plan view of feature six from Graves’ notes (1968)idrage
pits, fire beds, and ash pits ranged in depth from 12 to 50 inches and typically contained the
light-colored sand that characterized the site. Graves’ notes (1968) irttatatieere were 21
storage pits, eight crematory contexts (identified by the presened othre staining), and 26
fire beds and ash pits that generally contained caches of lithics, padigmyeits, bone tools,
fauna (e.g. processed food remnants), and charcoal. There were two largd/disé pé
features, each 41 inches deep, that contained well-preserved corn cobs. Thefaaimsl that
were reworked into tools included deer bone (awl), bear (jaw), beaver (tootfguriaze
remnants that were processed as foodstuffs included clam, fish, turtle gand de

The human remains from the site have been generally datieel kate Woodland period
(Krakker 1983) and associated with two occupations: an epidpde from AD 900-1000, and a
later one from AD 1400 to the proto-historic period. Krakker (1983:3@)eathat the number of

burials from the Frazer-Tyra cemetery easily exceeded 200idodis despite incomplete
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recoveries. Krakker also estimated the living population at the teitbe well over 200
individuals during the Late Woodland period. Based upon internal invenigeigsrated for
NAGPRA compliance, | determined that the Frazer-Tyra cadlectonsists of a minimum
number of individuals (MNI) of 147, of which £70 are housed at Centrahigin University
(CMU) and 74 at Wayne State University (WSU). Graves (1968) didenabve the remains of
every individual he found but instead reburied or left in situ at l@ae burial features and their
contents.

Figure 2.5 demonstrates the proximity of the burial features to pathex by the
designation of the excavation unit. This figure displays all thesbi@atures under study except
for 9w419, 9w214a, and 9w214b because of a lack of notes. Krakker (1983 thedt

articulated remains are a sign of secondary interment.
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Figure 2.5 demonstrates the sample of the adult population that is undefsaudySU
Frazer-Tyra collection of human remains includes adult males, adult feraatkchildren
ranging in age from infancy to six years. Archaeologists have previosstyhuman remains,
such as those from Frazer-Tyra site to reconstruct the demography of posylaibn-distance,
trauma, and to establish patterns of dietary consumption (Bender 1979; Raemscln$893; R
2008; Sauer 1974; Stothers and Bechtel 1987; Wilkinson 1971). In this study, | focus on dietary

guestions.

Characterizing Late Woodland Culture

There are many challenges to reconstructing the pastdijs-and social organization of
Michigan’s Late Woodland peoples. Poor preservation, incomplete datarfterous sites, and
the inherent difficulty of handling, processing, and evaluating humamaing has left
Michigan’s prehistoric human remains on the periphery of rec@antgfic inquiries.. Even so,
there have been a number of studies that have addressed issoesdang subsistence shifts
specific to the Late Woodland period as well as social orgamizaind the nature of culture
contact with Upper Mississippian people. Sites within the Saginaleywregion have long been
the focal point of Michigan archaeology. These include such well kneiwes as Fletcher,
Bussinger, Butterfield, Mahoney, Stadelmeyer, Hodges, Stroebel, ands&dBsgony 1970;
Dustin 1968; Halsey 1976; Sauer 1976; Taggart 1967). Several studieddesssad the issue
of contact between Upper Mississippian peoples and local Michigaplepef the Saginaw
Valley via settlement pattern (Lovis 1985; Lovis and Egan 1992), soahization (Bender
1979; Krakker 1997; Nordeat al 2003), ceramic diversity (Holman and Brashler 1999; Stothers
1999), lithic (Andrews 1995; Krakker 1997), and horticultural analyseér{an and Brashler

1985; Parker 1996; Smith 1992). The Frazer-Tyra site (20SA9) has baatethin the regional
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analysis of the Saginaw Valley with regards to mortuaryabdity studies (Halsey 1976;
Krakker 1983) and in terms of trade networks of lithics and desafAndrews 1995; Krakker
1997). However, the human remains recovered from the Frazer-Te/aasie yet to be situated
in the overall discussion of maize adoption, maize consumption patternistesutes shifts, and
health for the Late Woodland period of the Great Lakes Region.

In the Saginaw Valley region of Michigatine Late Woodland period is dated from circa
600-1600 A.D. Normally characterized by hunter-gather subsistenceng/spmmer
aggregations, and a wide variety of mortuary behaviors, Late Woodlaptepéave a difficult
history to reconstruct (Nordet al. 2003; Walthall 1998). In the Saginaw Valley, the majority of
Late Woodland sites are characterized by frequent reoccupabonshdrt periods of time
resulting in typically thin refuse layers (Monaghan and Lovis, 2008¢s 3n the Saginaw
Valley, such as Bussinger, Bugai, Frazer-Tyra, and Bridgepost, characterized by the
following features: ossuaries, red ochre stained burials, themquesf trophy heads, human
remains with extremely worn dentition, cremations, and diversity of flordifaunal remains.

Like its contemporaries, the Frazer-Tyra site promises to add to the dscosghe life-
ways of the Saginaw Valley region, which seems to have expedesignificant culture change
during the late prehistoric period. The Saginaw Valley seemsvi® &fracted many different
native populations throughout Michigan’s prehistory. The nature of Isotémaction between
different resident populations, shifts in subsistence regimes, amcd@eof material culture and
technology have all served as entry points for the discussion iohatgrehistory (Cremin

1999; Halsey 1999; Holman and Brashler 1999; Krakker 1999).
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Though an internal report had previously been generated for a samghe adult
individuals from the Frazer-Tyra site in the collections atU\(BEischoff and Porter 1983), the
Frazer-Tyra materials had never been thoroughly studied. Becausatee-Tyra site dates to a
period of profound cultural change (i.e. Mississippian intrusion, subsistelméts, etc), the
nature of the population’s diet, health, and social organization is of kegast. There are many
unanswered questions surrounding the dietary choices of the Frazepdpukation, such as
whether fishing was a consistently exploited resource for the gagylavhether horticultural
elements and trade contributed to the population’s overall health, arthewllee residents
resisted or embraced the full scale adoption of maize thahathares many other Late
Woodland populations of this period. These are the types of questions $sanidtiee following

chapters.
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Chapter 3

The Environment

The Environment of the Saginaw Valley

The Saginaw River valley comprises a complex system ofrways that supports a
diversity of wildlife. Fred Dustin (1968) reported that by 1929 he personallyocated some 25
villages along the Tittabawassee River and some 60 others i@atgd streams. This large
number of sites was recorded without even having followed the FenBad, or the Shiawassee
rivers. Dustin went on to describe the waterways of the Sagizy region as ‘the gathering
place’, of the Natives of Michigan (Dustin 1968).

Formed by the retreating Saginaw lobe of the Wisconsin Ice,sheefaginaw Valley
region includes the drainage basin, the Saginaw Bay, and the mahyigers that empty into it
(Cleland 1966; Dustin 1968; Keene 1981). Two major river systems unite in the Sagimity dist
the Tittabawassee River and the Shiawassee River, and flowhat&dginaw River. The
Tittabawassee River’s tributaries include the Chippewa, the fPie&alt, the Tobacco, and the
Cedar rivers, all supporting wild game, fish, and an abundance of e@lihiein 1968). The
Shiawassee River’s tributaries include the Shiawassee ltek€ass River, the Flint River, and
Swan Creek, and the Bad River. This network of waterways wasraxgtled by Native peoples

and constituted the basis of their subsistence in this region throughout prehistory.
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Map 3.1 This is a map of the converging waterways of the &agwvalley Region
(Keene 1981:42). Early explorers would call this system,Itdean waterwaysbecause they
were frequently traverse by the indigenous people in canoesiaiss/ames of the year. Early
European settlers learned to cross these waterways katingithe native example. Besides
traveling the waterways, nearby residents exploited the diyerfsitildlife associated with these
streams, ranging from wild game to fish to waterfowl. Aediagists have long recognized that
the Saginaw Valley provided a rich environment for Native peopdesaaly as the Archaic
period ((Greenman 1937; Halsey 1976; Holman and Brashler 1999; McPherronTag6ért

1967).

Flora of the Saginaw Valley

The Saginaw Valley has been characterized as a regioninttiaties dense mixed
hardwood forests and the Shiawassee Flats, which is mainly (Gettind 1966; Halsey 1976;
Keene 1981). In the better drained uplands, there were oaks, sugar, meptds hemlock, and

hickory trees. In the low lying areas, there were elm, ashwbasls and soft maple. Along the
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landscape of the Tittabawassee River, there were pine, red mapéeh, mixed hardwoods,
sugar maples, oak and beech and pine hardwoods (Keene 1981).

Loams and sandy loams were the dominant soil types reported witi®mgrcent of
Saginaw county’s soils being heavier than loams (Keene 1981). K&88#%) reported that he
used the General Land Office Survey (GLOS) survey recordstmstuct the forestry of the
valley. These records included witness and line trees to drasettien lines of each Michigan
county. Also, Halsey(1976) wrote that the forest that encompdhkseBussinger site, a site
within the valley, was composed of mixed hardwoods and conifers, tdrazang the valley as a
maple-basswood-beech forest.

The contribution of this forested environment to the diet of prehigp@aple has been
previously discussed (Cleland 1966; Halsey 1976; Keene 1981, Yarnell 186#)a®s Valley’s
botanical community would have provided nuts, acorns, fruits, tubers, gresed,seeds, and
tree sap (Halsey 1976; Keene 1981). Yarnell (1964) wrote that Naoples used
approximately 130 species of plants for food, medicine, utilitarian pespaharms, dyes,
brewing, and smoking. Nuts and acorn would have been available fronsuateer and
produced the highest yields in the autumn. Berries and fruits wailatde from approximately
June to August and were dried and stored for autumn and winter ugea @w species, like
cherries and hawthorn, and hackberry, would have been available during ltheutamn.
Tubers, greens, and weed seeds were available during the esrdyaspl late autumn. Tree sap
collection would have possible during the spring (March and April).

Keene (1981) listed nine species of nut producing trees that ldm& &alible resources of
the valley with hickory Carya ovatd, beech Fyus groudifolig, black walnut Juglaus nigra

and hazel shrubsCprylus Americanp being the preferred species among prehistoric
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populations. These nut producing trees would give yields beginning inwithlyhe abundance
occurring in October. Also, three species of oak produced acorn entfrenment, such as the
red oak, the white oak, and the black oak. The red and black oaks produceddiretetter
acorns in the early autumn and as late as November (Keene 1981).

Fruit bearing trees and shrubs were also common in the valley prgwtiable and
reliable resources to prehistoric peoples through the summernemdOctober. TheRubus
species (i.e. raspberries, blackberries, dewberriRiggs species (i.e. currants, gooseberries),
Vaccinium species (i.e. blueberrieslrragaria virginiana (i.e. strawberries), an@milancia
racemosa(i.e. false Soloman’s seal) were the dominant speciesvirat available as early as
July and as late as September. Frost grapes, common elder, lmeayapples were also used in
the summer months. Autumn resources included black cheRmesUs seroting hawthorn
(Cratageus sp, hackberries Geltis occidentalis and chokecherriesP( Virginiang. Berries
were eaten fresh and dried for winter storage (Dunham 2000; Halsey 1976; Keene 1981

Tubers, greens, and tree sap were exploited in the region. Ther&@W&nown species
of tubers in the valley. The aquatic environs produced wapato (arrowlgegadipdnut, water
chinquapin, and bulrush, with wapato and bulrush being the favored species dx{{erkae
1981). Woodland environs yielded the favored wild leeks and onion®llien species) and
Solomon’s seal (i.ePolygonatum sp. Jack-in-the-pulpit, pepperoot, spring beauty, and false
Solomon’s seal were also woodland resources. These tubers were dyallettied and were
available in the early spring and autumn (Keene 1981). There were 15 specenefayrailable
in high densities along creeks and streams (Keene 1981). Theses spela@ed green briar, low
parsnip, skunk cabbage, dock, cress, and wood sorrel. Also, tree sap, evwaikdily spring,

was a reliable resource. Tree sap was collected from swaydesn silver maples, yellow birch,
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basswood, hickory, walnut, and butternut tress, but mainly from sugaesn@ftene 1981).
Weeds seeds, chenopodium species (i.e. goosefoot, lambs quarter) aautlrarmapecies (i.e.
pigweed), were not available until late autumn to early winteeyTwere not a significant
resource, because they usually required the disturbed groundedradckcamp site to produce

(Keene 1981)

Fauna of the Saginaw Valley

The Late Woodland peoples of the Saginaw Valley region were ktooa small game
hunters, fishers, and trappers (Holman and Brashler 1999; Keene 1981;sS189@). They
relied on the diversity of the valley and produced food products, clotaimdytools from the
available fauna. Large and small mammals, waterfowl, and fisé @eloited by the residents
of the valley. Animals that lived in great numbers and that req@rednimum of effort to
procure seemed to be favored. The beaver, muskrat, passenger pageoons, common
snhapping turtle, and fish are reported as primary resources (Dunham 2000; Kegne 1981

Large mammals in the valley were always a profitabigetafor prehistoric hunters
because of the minimal amount of effort required to track and he@nimal, the amount of
meat available, and amount of time and effort to process the animal. Besylkieand beavers
were good sources of protein, but the beaver was the most regablece. The beaveCéstor
canadensiswas an animal that did not migrate, produced large littersexhdrf the vegetation
native to the valley. These animals did not stray from their lodgésvere available year round
but were chiefly trapped in the winter for meat and their pelts. @@ydoileus virginiandsand
the black bear{rsus americanysare animals that required more effort on the part of prehastori
hunters. Bears were hunted in early winter to take advantage ohiibeination; a period when

they would be leaner. The deer, a preferred animal for its skingldthring, was difficult to
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acquire. Keene (1981) wrote that this animal experiences dramagtit changes due to the
way it feeds and its ‘yarding’ behavior. Deer would have prosp@@e on the edge of forests’
borders, lake and marsh margins, and openings. The Saginaw Valley peer habitat for the

creature and an unreliable resource for humans (Keene 1981). Ellderedsa docile animal

(Keene 1981) was a winter resource because the animal terasgtegate in male groups and
are easily approached. However, Keene (1981) estimated thainthmal was available at two
per square mile in the valley but its migration patterns would hzaae the procurement cost
high.

The muskrat, raccoon, squirrel, rabbit, and small fishers would havevakmble small
mammals to Saginaw valley residents. The musk@aiafata zibethida and the raccoon
(Procyon loto)j were an abundant and reliable source of meat. The muskrapte@dda aquatic
environs and trapping was the principal means to acquire the aninta@lodRa were caught
during their winter dormancy from the hiding places and trees. thikéeaver, the raccoon and
the muskrat could be trapped in the winter. Rabbits and squirre¢savaiable, but were not
easy prey. FishersMustelidag, like the mink, marten, weasel, though present were not
considered a valuable food resource (Keene 1981).

Waterfowl, turtles, and passenger pigeons were also plentif@éneK€l981) reported
over 15 species of waterfowl and seven species of turtle commde t®aginaw valley. The
common snapping turtle and the soft shelled turtle were favoregrddystoric hunters. The
common snapping turtles were a reliable winter resource beoétiseir aggregation behavior
and hibernation cycle. Soft shelled turtles, with no hibernation perio@, agder to catch by
traditional methods though they did not stray from the aquatic environpd$senger pigeon

(Ectopistes migratoriys once existed in Michigan in great numbers, though now extinct &Keen
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1981). Squabs were collected as early as the spring and throughoummtiners These squabs
were boiled to eat and smoked and dried for storage.

Fish were an abundant resource of the Saginaw valley and facoenies from
archaeological sites usually include fish bone (Fitting 1965; Grag$8; Greenman 1937;
Keene 1981; McPherron 1967). Fish were acquired by traps, netting, spears, dams, and. harpoons
Assemblages usually include lake sturgeon, the longnose gar, freslwateryellow perch,
channel catfish, largemouth bass, brown bullhead, bowfin, and walleye pake. &fl these fish
are spring/summer spawners (Hubbs and Lagler 1958). The lakeostufigshwater drum, and
the bowfin were the most exploited species. These speciesbottoen dwellers or preferred

shallows and were easy prey for humans.

Paleoecology of the Major Biotic Zones

The prehistory of North America has been divided into severalrglehme periods.
These designations are applied to the Saginaw Valley regit ifollowing manner: the Paleo-
Indian period (12,000-9,000 B.C.); the Archaic Period (c.a. 9,000 B.C-1,000 B.C.}hend
Woodland Period (c.a. 1,000 B.C.- A.D.1500). Each period is charact&yzéie presence of

distinct material assemblages and shifting subsistence strategies.
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Map 3.2 Biotic zones of Michigan, between the Canadian and @arolzones, is a
smaller less defined area, the Carolinian-Canadian biotic zonasthkgscribed as a narrow
territory in Michigan Cleland (1966:6). There are three biotic ztim&ischaracterize prehistoric
Michigan. These include the Canadian Biotic zone, the Canadiani@anotransitional biotic
zone, and the Carolinian zone. Each biotic province’s features armlhdirelated to the
deglaciation process of the Northern hemisphere. The parameteidative American
subsistence have traditionally been reconstructed based on the nature of these zones.

The Canadian Biotic zone stretches from the southern tip oBthee Peninsula of
Lower Ontario and cuts at a diagonal into southern Michigan through Sagiapn and little
Traverse Bay to the western corner of Wisconsin. A heavilyageat area filled with moraines,
ridges, sandy, out-washed plains, rocky outcrops, and swamps, it idezedsinfertile ground.

Cleland (1966) referred to this as the Lake Forest zone becalmembdifications made by the
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surrounding large water masses. Light colored, acidic, sterilecgoniprised of stones, gravels,
and sands characterize this area (Cleland 1966). The biotic commwastdominated by the
sugar maple species followed by yellow birch, beech, elm, aspsswbad, hemlock, and white
pine. Cleland (1966) reported this area as having a growing seaapprokimately 80 to 140

days with temperatures falling between 38°-40° F. Snowfall covergrtund at least 100 days
of the year and snowfall ranges from four to ten feet par. y@ue to the sterile nature of this
biotic province, Cleland (1966:10) wrote that very few mammatdusiely called this area

home. However, the summer migratory patterns of the spruce googeayhay, the raven, and
the common loon included this zone and would imply that these birds vgegsanal resource.
Fish seemed to be the principal resource for humans in this zone.

The waterways of the Great Lakes and its tributaries kamvn to harbor native
Michigan species of fish (i.e. lake sturgeon, common pike, saugekelange, yellow perch,
mooneye, burbot, and brook trout) as well as species also found in thiedipisi (i.e. catfish,
bowfin, white bass, black bass, crappies, and sheepshead) (Halsey 19X6th2)European
contact, Algonquian speakers (i.e. Chippewa, Ottawa, Menomini,esfalgited the waterways
and hunted (Cleland 1966) in this biotic zone. Furthermore, Cleland (18&&}ed that these
bands were known to divide into smaller family units in the witdelhunt and lived in large
lakeshore villages during the summer to fish.

The Carolinian Biotic province, which includes southeast Michigan, begins at a diagonal
from the southern lobe of Lake Huron running westward to the southern lobe of Lakgavlichi
and continuing southward. The growing season is about 140-180 days per year with an average
temperature ranging 40° and 50° F (Halsey 1976). With an annual rainfall betweem28€356 i

per year, the sandy to clayey texture of soils supported bogs, swamps, anchideesisie
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forests are characterized as oak-hickory type, including: black, red and whiteakaries,

sugar maples, beech, walnut, butternut, elm, and tulips. This zone supported a multitude of smal
mammals (i.e. skunks, opossum, mink, raccoon, etc.) as well as deer. At the time of European
contact, Native American tribes such as the Huron, Sauk-Fox, PottowatamiSsnragn

speakers, Miami, and Erie, occupied this province and primarily subsistedcastagiists.

Native peoples of the Historic period were known to have grown corn, beans, and squabh a

as collect wild plants, hunt deer, trap small game and fish (Brashler ama&ii®b85; Cleland

1966 Stothers 1999).

The zone between these two comprised a transitional region. Theraduithge of the
transition zone, meeting the northern boundary of the Carolinian zone, Isis theg are akin to
the Carolinian biotic zone (i.e. elm, red maple, yellow birch, wpite, aspen, etc.) (Cleland
1966; Keene 1981). Saginaw Valley residents lived within this tranal zone and were known
to have exploited the waterways with all the attendant reso(iBrashler and Holman 1985;
Fitting 1965; Halsey 1976; Holman and Brashler 1999).

The Saginaw Valley’'s annual precipitation is typically around 27a88es and occurs
during two periods: May-June and August-September. Average asnoaffall ranges from
between 35to 40 inches. The Saginaw Valley has a growing sea$d@ w160 days per year
(Cleland 1966; Halsey 1976). The Saginaw Valley has fluctuatingosah extremes, with
markedly harsh winters where temperatures dip to as low aste2680 °F and summer
temperatures ranging from 30° to 100°F (Halsey 1976). The SaginleyWas a rich region at
the boundary between the Canadian and Carolinian biotic zones that ingheibées from both
biotic provinces. Archaeological sites in this region have yiefdadal remains that reflect the

diversity and richness of this region.
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General Subsistence Shifts in The Saginaw Valley

The Paleo-Indian period (12,000-9,000 B.C.) in the Saginaw Valley regaendted by
big game hunters who adapted their strategies according ¢éatnetr glacial fronts. Early on,
hunters used large lanceolate projectile points, fluted with coruases. Later in this period,
these hunters modified the style of their tools to unfluted projeggtiiets. Lithics recovered
from the Barnes site and the Gainey site have revealed shift® morphology of projectile
points (Fitting 1975 Simonet al. 1984). These changes are believed to be a response to shifting
environmental conditions that created more forest and wetlands (Sethain$984).

The Archaic period (9000-1000 B.C.), which is divided into three stage&sm period
when Saginaw residents leave off big game hunting for smaliee gad fishing. Brashler and
Holman (1985) reported that Early and Middle Archaic artifacfthe Saginaw Valley region
though rare, included choppers, scrapers, lanceolate projectile poitsnives usually made of
argillite. According to Branstner (1990), discoveries at the Wekée, site 20BY79, and the
Conservation Park site have led to a modified chronology for then&@agvalley’'s Middle
Archaic period, which is now referred to as the Dehmel Road Rifetseg from 6200-4500 B.P.
The Weber | site, produced a limited sample of lithics simitathe Dehmel Road phase
projectile points (Branstner 1990). These are large, side-notched, drasmgoints of argillite,
subgreywacke, and other local cherts. Also, the faunal and botanieahtdages recovered
support the idea that subsistence shifted from big game huntisgpah game hunting and
fishing during the Middle Archaic period.

To explain the subsistence shifts of this period and the nature difrtihed recoveries,
Lovis et al. (2005) have proposed that hunter-gatherer groups began to take adeantagais

environs on a seasonal basis. Furthermore, he proposed that thesenggyaped in a linear
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fashion between an interior residential base in the wetlands &ap@aw Bay outward to the
Lake Stanley littoral and other lakeshores (Laatigl. 2005), to explain the residential patterns
in the Saginaw Basin. The fauna assemblages from these ratadel deer, muskrat, and
raccoon, as well as geese, and an array of nuts, turtle, and fish.

The Late Archaic (3000 B.C.-1000 B.C.) period is marked by populationtigrasw
types of burial contexts, grooved axes, chisel-shaped celts, aunsetlod slate as a common raw
material. The Late Archaic period is also marked by permaesitents of the Saginaw Valley
(Brashler and Holman 1985). Sites of this period are frequently texviahd mobility becomes
optional because climatic conditions have stabilized enough to count on resources.

Changes in the Shiawassee river course would provoke the Saginby’'svéarly
Woodland populations to move more toward the center of the valley alongr lggound near
the Tittabawassee River. The use of pottery and cultivated plantsagnostic of this period as
well as rounded projectile points related to the Adena of the OHieywahe Middle Woodland
stage (200 BC-AD 400) does not seem to represent major shiftbsistence in the Saginaw
region and the local sites do not seem to display the Hopewellidersnt and subsistence
patterns.

The Late Woodland stage (AD 500 to AD 1500) is marked by an incire@sgulation,
increase in ceramic diversity, and larger settlements. Holarad Brashler (1999, 1985)
suggested that these incremental changes (c.a. 1000-1100 A.D.) culnmnatethjor cultural
shift towards the end of the Late Woodland period. The Saginawy\&tkesidents purportedly
abandoned the valley as a permanent homeland due to the advance of §htuhdefavored
agricultural modes of subsistence around this moment in(ttaknan and Brashler 1999t

their time of entryit is possible these new groups were willing to modify the laaqusdor
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agricultural pursuits only to find later that the valley’'s unpreblietseasons were problematic.
Changes in land use and establishing a full-time agricultusalbed subsistence routine requires
human labor. Perhaps, modifying the land for agricultural use mayrbguéed more human
labor than they had at their disposal. These factors and otlagrdrave played a role in the
valley’'s abandonment. Michiganlsate Woodland culture are also characterized by a tendency
toward the use of ossuaries, shifting economies resulting frolMiggssippian intrusion, a
greater diversity of ceramic styles in the region a#& 1000, and the widespread management

of storage facilities for small scale cultivated food and collected food.

Challenges in Interpreting Late Woodland Subsistenc

Regarding the Late Woodland Period in Michigan, Monaghan and Lovis (2005ssugge
approaching the study of prehistoric mobility by dividing the gtatedistinct ecological zones
varying in terms of potential resources for inhabitants. Dividinghian into these sub-regions
(Monaghan and Lovis 2005:85-86) has allowed archeologists to createsnobaeobility that
explain how people chose and settled these ecologically disteas.aPrehistoric people are
seen as either opportunistically exploiting the natural resourdegsd zones or as transforming
particular areas into an agricultural base (Monaghan and Lovis RO@is;2003). Using the AD
800-1000 dates for maize adoption in the area as a threshold for chaclggaMarchaeologists
have seemingly settled on certain “talking points” when disogdsate Woodland subsistence
patterns. These include the following: (1) the incorporation of mataesubsistence routines of
hunter-gatherers circa AD 800; (2) the increase In site sidaise toward the end of the period
to accommodate large-scale maize -cultivation; (3) technologhHts that enhance food
procurement and storage; and (4) the development of systems of mihlaitigventually led to

the abandonment of the Saginaw Valley as a permanent residenezdt al. 1996; Monghan
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and Lovis 2005). In light of these views, the Saginaw Valley regwithh the highest
concentration of Late Woodland sites in Michigan, is an anomaly (Monghd Lovis 2005:90).
Saginaw valley sites seem to have been used seasonally @@t term), have a variety of
ceramic types and exotic cherts, and are within close proximity to one another
Various Michigan archaeologists presented their perspectivekeohate Woodland

period inRetrieving Michigan’s Buried Past: The Archaeology of The Great Latae(Halsey
and Stafford 1999). Relying on ethno-historical accounts and ceraBtathers (1999: 194-
211), for instance, wrote that the interpretive models of Late Woodlatutad trends should
continue to be tested to sustain inferences about life-waysudteested that further research
should be conducted to solidify the diversity of prehistoric populationsegohal histories. He
did suggest that ceramic diversity and ethno-historical accounts stippgresence of diverse
populations. He also suggests that social interaction was basedred bRliefs that were acted
out at aggregation sites in mortuary districts. Holman and Bragl869: 212-220) used ethno-
historical accounts, faunal remains, and ceramics to discuss tenbsisstrategies of Late
Woodland peoples. On the basis of increased heterogeneity in ceramdc the rise of
horticultural pursuits, they have argued that considerable econonmgeshaccurred after 1000
AD (1999:219). Furthermore, they note that these changes are ivelicithe need for a more
pronounced group affiliation in light of the trading of resources wHiattdfated in availability
and amount.

James Krakker (1999:228-233) agreed that the uncertainty of resoatdbeaharsh
environment of the Great Lakes region may have provoked a type af soganization in
which membership was defined beyond age and sex. Krakker belratealsystem of exchange

and gift giving would have been regulated by a larger kin-baseebrie (Krakker 1999:232).
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The latter would have ensured the distribution of resources and ythdrebhealth of the
community. Krakker uses the various types of mortuary treatmewktsbarial complexes to
reconstruct social organization and status.

Norder et al. (2003) suggested that mortuary practices seen at the Brandonlsaamd O
sites in Washtenaw County, Michigan imply that Late Woodland Isodes were shifting in
such a way as to support the inclusion of adult females into poestigples. Furthermore, there
appears to have been an exogamous marriage pattern that brodghtales from eastern
populations. The incorporation of women from Ontario and Ohio was impbiedhé Late
Woodland period based on craniometric data (Noetled. 2003). Finally, Halsey (1999, 1976)
also wrote about identifying Late Woodland groups by their buriatises. The shift from
individual burials with an array of grave goods toward clusterseobndary interment features
(ossuaries) implies a social organizational change. The inclusiamiwfal remains, skeletal
modification, and trophy heads points to even greater implications afbmu gffiliation and
conflict. Unfortunately, within these discussions, the actual humdetakeemains are still a

peripheral element in reconstructing the past.

www.manaraa.com



40

Chapter 4

Mortuary Practices in Prehistoric Michigan

Late Woodland Mortuary Precincts

The Late Woodland period date from circa AD 500 to 1650. Stothers (199@edutie
Younge Tradition of cultural development in the Saginaw Valley regiba.Ylounge tradition is
now referred to as the Western Basin Tradition and includes tbeifod) phases: th&ibraltar
phase(AD 500-750 c.a.), th®iviere Aux Vase phag@&D 750-1000), therounge phaséc.a.
AD 1000-1200), and th&pringwells phas€AD 1200-1300) and th&Volfe phasdollows the
Springwells phase after AD1300 (Fitting 1965; Krakker 1983) Mortuartgnpat have helped to
define these phases as much as material assemblagbgsfditd ceramics. Stothers (1999:202)
has suggested that Western Basin Tradition’s mortuary disteigs sites that either included
burial mounds or cemeteries, doubled as trade fair grounds. Native paeppasported to have
renewed socio-political alliances, arranged marriages,dfexiehanged goods, and honored the
dead by resituating graves, feasting, and holding games of caorpatisuch sites. From ethno-
historical data, we know that the Feast of the Dead includedttbe dacial activities and was
carried out at mortuary precincts (Bender 1979; Halsey 1976; Greefh8%&b; Holman and
Brashler 1999; Krakker 1997).

Bender's study of the human remains of the Riviere aux Vasedsihonstrates that
mortuary districts also served as trade fair grounds. In re@actiag the demography of the
Riviere aux Vase population, Bender (1979) discussed the impact afiareéadism on which
individuals were actually present in the cemetery. She fam®e slifficulties in accounting for
minimum number of individuals, age, and sex because of various monte@inyents practiced

by the population. Also, Bender wrote that the Riviere aux Vaseasid the Libben site
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indicated repeated occupation of the same population rather thametepgthat was shared by
numerous populations.

By Stothers' definition (1999:202-207), the Bussinger site, Riviere \4ase site,
Juntunen site, Gibraltar site, the Younge site, the Libben site)dtené&r site, the Lasanen site,
the Miss Island site, and Frazer-Tyra all constituted tradeyfounds. Furthermore, Holman and
Brashler (1999) believe that the heterogeneity of cerawyliessand the thick middens, with high
artifact yields and feature density, are signs of seasonakgajgm of large groups in the
Saginaw Valley. They also wrote that after A.D. 1000, culturadeacies in the region leaned
toward the use of ossuaries surrounding the well known ritual gctilie Feast of the Dead
(Holman and Brashler 1999:218).

Krakker (1999) discussed changes in mortuary treatment throughouatian&oodland
period. He proposed that such changes are indicative of changedang#resocietal order. He
wrote that early Late Woodland burials imply that status wheaed and that individuals were
buried according to age and sex. However, through time, there i&amereasing occurrence
of multiple individual interments, ossuaries, and the size of them (Krakker 1999:232) fimal
a very large ‘corporate’ feature at many sites dating te.#te Woodland period. Also, he noted
that there is a decrease in artifacts in the mortuary xio€eakker used the mortuary data from
the Riviere aux Vase site and the Frazer-Tyra site to deratesthat prehistoric social
organization was based on more than just age and sex but also niamimelarger kin-based
networks. These mortuary features demonstrate what Krakklsd cailib-community units
(1999:232-233), like clans, villages, and tribes. Such social complexityndbeseem akin to

bands of hunter-gatherers but of larger social groups that havecesdliey must manage and
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distribute. Krakker suggested that a more pronounced sense of ideciiy and affiliation
accompanied increasing ceramic diversity and horticultural pursuits iheéastern Michigan.

Various studies have been conducted on Michigan’s Late Woodland mortuary
populations. Physical anthropologists and archaeologists have useWadaatdand remains to
discuss demography, diet, violence, stature, bio-distance, andlitpardées of Michigan’s
prehistoric populations (Barondess 1998; Bender 1979; Halsey 1976; Krakker 1999, 1983;
Norder et al. 2003; Raemsch 1993 Wilkinson 1971). Studies on the mortuanycisremt
Juntunen, Riviere aux Vase, Younge, Frazer-Tyra, Bussinger, arthdflatemonstrate that
there is a biological and cultural connection between populations &ati@aw Valley region
and the larger Southeastern Michigan region. Figure 4.1 shows #renehtioned mortuary

precinct’'s proximity to one another:

&

Juntunen 20MK1

Frzaer-Tyra 20SA9
Bussinger 20SA194

Fletcher 20BY28

Younae 20LP

Riviere Aux Vase
20MB3

Figure 4.1 Michigan Late Woodland Mortuary precincts Wilkinson (1971) undertook a
study on bio-distance between Michigan and lllinois populations using remainghigom

Bussinger, Younge, and Juntunen sites. He concluded that there is no typical Late Woodland
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population of Michigan. It appears rather that populations from Southern Ontaritl as we
lllinois had a genetic influence on the population at Bussinger. Bender (1979) condstcigyl a
to reconstruct the demographics of the Riviere Aux Vase population. She wrote that she
suspected that Riviere aux Vase women were more than likely from otteoptre eastern
woodlands, outside of Michigan. Also, it appears that Riviere aux Vase was a séataitgal
activity and the home of a large permanent population. She also found that the mortuary
practices at the site indicate that it did not constitute an inter-commumeterg; perhaps in
which more than one band would use during their seasonal migration to inter theiedeceas

Hughes (1937) reported on the anthropometry of the Younge site. He tractets
biological profiles for adults at the site that included noteparo-pathologies, craniometric
data, and stature reconstructions. Norm Sauer (1976) would compasgaheoth two Saginaw
Valley region sites, Younge and Fletcher, to other Southern Orsidée® to discuss trends in
stature from the Late Woodland period to the Historic period. Hewbed that Late Woodland
people were not significantly taller than Historic period peoptenfthe same region. The
material assemblages and the mortuary components of theseWatdland sites have
demonstrated that there was a network of social and economucirdarbetween the Saginaw
Valley peoples and those in the surrounding region. In the section tlmt<pol discuss the
salient features of the mortuary components of the best documented regional sites

Bussinger Site

The Bussinger site (20SA194) is located in Section 7 of Jaroesship, Saginaw
County, Michigan. Excavations of this site were conducted by Arthavésrand the University
of Michigan Museum of Anthropology staff from 1965 to 1967. The site isactenized as

multi-component and included approximately 130 burials dating flemldte Archaic to the
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Late Woodland period (Halsey 1976; Wilkinson 1971). The Late Woodland burial com@ine
the site is characterized by sub-adults in bundle burials and addither extended or flexed
burials.

Halsey called the Late Woodland occupations of the Bussingerasiténterpretative
headache” (Halsey 1976:435). The Bussinger site investigation covéaeger area than other
previously excavated sites in the region. Halsey (1976) wrotehthatould not discern the
function of pits because of the miniscule amount of faunal and botaeicelins. He also
reported that the ceramic types at the Bussinger site indizte dated to the Riviere aux Vase
phase (c.a. A.D. 750-1000) of the Western Basin Tradition (Younge) tradition.

The Bussinger site remains have been included in several previglisssof Late
Woodland populations. The Late Woodland burials from the Bussingethattevere analyzed
include 28 out of the approximately 130 burials; they are datedatoAcD. 1000 (Halsey
1976:437; Wilkinson 1971:20). Encompassed within a study of bio-distance Gre¢la¢ Lakes
Region (Wilkinson 1971), the Bussinger remains were analyzed togathecollections of Late
Woodland remains from Michigan, lllinois, and Ohio sites. Wilkinsastedy (1971) also
included the remains of the Juntunen site and the Younge site. Thratighical analyses of
anthropometric data, he concluded that there was genetic infli@neceSouthern Ontario and
lllinois on the Bussinger site population. This site is also coresilder have been a mortuary
precinct within the Saginaw Valley region.

Riviere Aux Vase Site

The Riviere Aux Vase site (20MB3) is located in Section 28 ofsténigeld Township,
Macomb County, Michigan. The site is considered a multi-componerdrsitevas excavated by

the University of Michigan’s Museum of Anthropology in 1936 and 1937. The iRigiex Vase
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site yielded 370 individuals from 145 burials (Barondess 1998:32; Fitting 1R@&)g (1965)
dated the site to A.D. 600-1300 with the major occupation period datingoA@®@to 1200, and
with a brief mid 18' century occupation. The Late Woodland burials, n=343, were datad to
A.D. 1000-1300 on the basis of the ceramic types present (Barondess 1998).

Burials and refuse pits are archaeological features thaaatbared the Rivere aux Vase
site. Bender (1979) used the Riviere aux Vase population to conduct ya istyshleo-
demography. She concluded that more females than males died Imrdhdetcade of life, that
the average female adult lived to an approximate age of 39 anddiema male adult 43, and
that the total size of the population at the site was approximately 117 to 137 individuals.

Younge Site

The Younge Site (20LP1) is located in Section 4 of Goodland Townsdgieel County,
Michigan. The Younge site is dated to A.D. 900 to 1100 with one radimwcalate of A.D.1085
+100 (Wilkinson 1971). Situated on sandy soil near the divide of the drainage of Lake Huron and
Saginaw Bay (Greenman 1937), the site is surrounded by trees camrienSaginaw valley
region, such as maple, elm, ash, hickory, and pine. Cultural remaiaslihked this site to
southwestern Ontario and the Younge Phase.

The human remains, which included 88 individuals, were catalogued,aagksexed by
Byron Hughes (1937) in an appendix of the original site report (Greeta8%v). Because of the
similarity in mortuary treatment, Fitting (1965) compared theidRe aux Vase remains (145
burial groupings) to the Younge Site, calling attention to a pemsiSteunge’ burial tradition
(Fitting 1965). The Western Basin or Younge burial tradition includiesble interments,
dismembered bodies, modified skeletal elements including pextbskulls, and an assortment

of burial positions (Greenman 1937; Raemsch 1993; Stothers 1999) Theasaryntreatments
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unite the Younge site and the Riviere aux Vase site, as wilkd3ussinger site (Bender 1979;
Raemsch 1993). Wilkinson (1971) included the Younge site in his bio-dis&indg and
concluded that Younge and Juntunen populations were very similar and had aicorinetbe
Serpent Mound site in Ontario.

Juntunen Site

The Juntunen Site (20MK1) is located on Bois Blanc Island in thésstof Mackinac.
The site was excavated in 1960 and 1961 by the University of Mickigdnseum of
Anthropology. The site, a lakeside fishing village occupied by 20 todiGiduals, was dated to
AD 800 to 1400 (McPherson 1967).

The site produced 65 burials from seven features. The Juntunen sRédivbn 1967)
burials are categorized as ossuaries, which are common to the&p¢ Lakes region. Among
the 65, there were ten burials with modified crania typicalhef Western Basin (Younge)
tradition (McPherron 1967:229). There were notable differences in indivlaial burials, such
as the presence of personal tool kits and animal bones. An ostebésgieasment was done by
Eyman (1964) and his unpublished report is in the University of Michsgdtiseum of
Anthropology. Barondess (1998) also included the Juntunen remains in hisatlimsestudy of
the skeletal structure of femora and humeri. His results (1998:1&legl a mean stature of
165.7 cm for Riviere Aux Vase and the Juntunen site males; andrasta¢are of 156.2 cm for
females of the same two populations. Sauer (1974:113; also, McPb86dr230) reported that
all the individuals from the Juntunen site remains had a combined nadare of 168 cm. In
general, stature assessments have been used to discuss theofrdpetctshifts in subsistence,

and work stress on the human skeletal structure.
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Fletcher Site

The Fletcher site (20BY28) is located near the mouth of the Sadgingew in Bay City,
Michigan. With a pending construction project looming, the site waavated as part of a
salvage project from 1967 to 1970 by Michigan State University ataffstudents. The site has
both prehistoric and historic components. Sauer (1976) reported theatdéneation yielded 114
individuals, with 21 individuals of whom date to the Late Woodland period. Sauer (1976) studied
these remains, constructed biological profiles for the Fletcher gogrul and compared his
results to other populations in Ontario. Through the anthropometric @date; Soncluded that
the Fletcher population experienced a significant level of madiouatr He wrote that
malnutrition could account for the population being shorter than at contempsitas.
Furthermore, there were other signs of malnutrition, such as indigigu#l osteoporosis and
the high prevalence of enamel hypoplasias of the teeth (Sauer I8¥861). A shorter life
expectancy could account for the lack of older individuals in the belusder. Interestingly, the
Fletcher population showed signs of malnutrition while maize ctilbivas considered a major
resource that was traded and possibly cultivated at this siteeret al (2002) wrote that the
sole reliance on maize agriculture brought about sever malnutritiNative Americans. Larsen
et al. (2002:422) noted that the combination of maize and fish accounted for adowence of
pathological conditions, such as cibra orbitalia, and porotic hyperastesithermore, an
increase in dental caries seems to consistently accompamzg-besied diets (Larsest al.
2002:420-421).

Holman and Brashler (1999) consider this site vital to understandingatiuee of
subsistence and culture change in the Saginaw Valley region.r&pested that this site was

seasonally occupied by larger and larger groups as both a tradeofand and an agricultural
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base. The Fletcher site is regarded as a site that wag tb@nsformed into farmland for maize
cultivation during the Late Woodland period. The Fletcher site eldegl little faunal and
botanical remains, indicative of shorter periods of occupation. Thisofataunal or botanical
remains is considered consistent with the subsistence shiftitolage. Fletcher site occupants
have been characterized as primarily agriculturalists beadube Historic components of the
site (Barondess 1998:39). The Historic populations of Michigan were ktwmWwave cultivated
domesticates (i.e. squash and corn) and relied on the huntingitggitbfewild food stuffs during
the summer and winter (Barondess 1998; Dunham 2000; Holman and BrE8®®rSauer

1976).
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Chapter 5
Isotopic Analysis and The Collection

Isotopes

The scientific applications of stable isotopes have been widelg bgephysicists,
chemists, and geologists alike Scientists have used isotopestgetdbgical formations and
specimens, in mining exploration, to explore matter, an develop aiterf@atms of energy, and
countless other applications (Faure and Mensing 2005). From theuctiostiof nuclear power
plants to hazardous waste management, stable isotope applicationsdwaxe ba integral part
of modern life. Faure and Mensing (2005:3-4) trace the discoveheaides of stable isotopes
and radiation from the Curies and other such famous scientistglimginotable noble prize
winners. In general, atoms of the same chemical element tath@ same number of protons
but a different number of neutrons are called isotopes (Faure andnil&2G05).When an
isotope is considerestable it is not radioactive and does not decay; conversely, radioactive
isotopes decay and their loss of abundance in a sample is used to date the sample.

Isotopic fractionation occurs during biosynthesis, because isotopes of an element have
different masses. Isotopic analysis is conducted through the use of masmsgtegiThere are
approximately 10 stable isotopes that anthropologists have used to reconstruct diets,
consumption patterns of products, and the general quality of life for various human pogulati
These include carbon (C), nitrogen (N), barium (Ba), calcium (Ca), stro(8dmand lead (Pb)

(Ambrose 1993; Larsen 1999).
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Utility of Isotopes for Dietary Trends

The study of the human remains from the Frazer-Tyra siteemqexs below employs
stable isotopic ratio analysis. Carbon and nitrogen ratioswilised to reconstruct the diet of
the population, explore the dietary preferences of individuals, and cortbelesystem of
exchange from which the population drew its dietary requirements. bitHarchaeological
approach to the study of the human remains of the Frazer-Tyrawsitealso include
anthropometric data from the human remains, as well as an ianalysite features and
associated material assemblages..

For bio-archaeological purposes, samples may be derived fronhbwtan remains and
fauna. Generally speaking, bone is a combination of organic and mawenglonents (Crist
1995; Ortner 2003; White 2000). It is also considered a living tissue possessing a blood tsupply. |
is within the mineral reservoir of human bone that major and triereeats lie. The major
elements in bone are carbon, calcium, hydrogen, oxygen, nitrogen, and phaspherasare
vital trace elements in bone, including strontium, iron, selenium, ragngcobalt, copper, and
lead (Ambrose 1993; Crist 1995; Schwarcz and Schoeninger 1991; Larsen 18498j)y D
reconstruction, evidence of occupational hazards, and seasonal mobilitg miataimed through
the testing of either major or trace elements in bone samples

Isotopic analysis has been employed by archaeologists for owsaB® to reconstruct
paleo-diets and environs, interpret subsistence shifts, and to date sampless@Ah®93; Larsen
1999; Katzenberg 1993; Schoeninger and DeNiro 1983; Vogel and Van der Merwe 1977).
Archaeologists have employed stable isotopes in a myriad of. \#@gcifically, they have used
carbon and nitrogen to reconstruct dietary trends in prehistoric pamsatf North America

(Bender et al. 1981; Schoeninger and Deniro 1983; Stothers and Bechtel 288FenMerwe
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and Vogel 1981). Nitrogen has been used to establish weaning agéistang supplements for
weaned babies (Katzenberg et al 1995). Nitrogen and strontiumbleaveused to determine
which ecological zones were exploited by prehistoric populationsy(Beal. 2008; Sealy and
Van der Merwe 1986). Also, trace elements like lead have beenasletetmine the effect of
industrial occupations (Crist 1995; Corrucini et al. 1987), while, stnonhas been used to

determine an individual’s country of origin (Price et al. 2006).

North American Prehistoric Populations and Isotdyalysis

Archaeologists began testing the validity of stable isotopio @alysis in the late
1970s. According to Ambrose (1993:61), it was Robert Hall who predictédstiiale carbon
isotopes would be useful in differentiating the diet of grazing asimBah 1967 conference. A
little over ten years later, Nikolaas Van der Merwe and JohnI\(@§&7) demonstrated maize
consumption was insignificant in human diets prior to A.D. 1000 in North kareMWoodland
populations with the use &>C ratio. Considering the results of Van der Merwe and Vogel's
study, Smith (1992, 1989) commented that, though maize was accessilolpawellian peoples
of the Middle Woodland period, its use was adopted in the context of otlseiitpuhat included
other cultigens (i.e. sunflower, beans, tobacco, etc.). Maize would no¢ ¢ondominate
subsistence cycles and become the backdrop of major culturab stsfiociated with
Mississippian peoples until the Late Woodland period, ca. AD 1100 (Smith 1992).

Using samples from four archaeological collections from Nenktate, Vogel and Van
Der Merwe (1977, 1978) tested human skeletal remains using the csobmpei ratio. The pilot
study revealed that the Late Woodland populations adopted the use z&f amal that the
consumption level was comparable to that of the early historic péradd.\Woodland peoples

were consuming enough maize by AD 1000 to distinguish them frony Bsdodland
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populations (Vogel and Van der Merwe 1977:241). Van Der Merwe and Vaggd \yo onto
report (1978) another successful application of the technique using popultom the lower
lllinois Valley and Ohio. In lllinois, maize is a traded commoditiyh very little impact until
about 1200 A.D. (Van Der Merwe and Vogel, 1978:816), when a marked iadrease is
indicated from the carbon ratios. Though the Ohio sites weraustlér study, Vogel and Van
Der Merwe were still able to assert that women consunssdn@ize than males, and that the
threshold for maize dominance in the Ohio region occurred around AD ¥8@él(and Van der
Merwe 1978:815). The researchers went on to test skeletal eleinoent¥enezuela, debunking
previous notions of when maize became significant to the peoplesirdied crucial element in
supporting a larger population density (Vogel and Van Der Merwe 198igse seminal works
provoked further scientific inquiry by others, including Benderal. (1981), Buikstra (1981,

1987), and Ambrose (1987) who went on to expand the stable carbon isotopic analysis.

Notation for Carbon and Nitrogen Ratios

Carbon ratios are expressed, in parts per thousand, per mil, (%o), relative te Peede
Belemnitella (PDM), an international standard, and as d8ltza{ues (Ambrose 1993; Faure and
Mensing 2005; Larsen 1999; Schwarcz and Schoeninger 1991). The isotopes of carbon, fourth in
abundance of all elements the earth’s crust, inclt@e"C, and**C. The variation in the
isotopic composition of 12C and 13C is defined in term&". The fractionation of the two
carbon isotopes occurs during photosynthesis ¥k the heavier of the two isotopes. The
83C values are determined on the basis of the metabolic processes through vidoiohiscar

incorporated into plants (Faure and Mensing 2005). The first is the Calvinvdyicle

L 6C %o = [ (CCIC)m— (CIC)d X 16°
(13C/12C)std
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encompasses most plants on land. These gokafs (i.e. trees, shrubs, some grasses, tubers,
etc.) that grow in temperate climates and y&f€ values -23%o to -34%.. The second type is
the Hatch-Slack process which includes aquatic plants, desert and salt matshtimpical
grasses and these argplants (i.e. maize, millet, sorghum, cane sugar, etc.) that grow in hot arid
climates and yiel@'°C values -6%40 -23%.. The third type is the Crassulacean acid metabolism
(CAM) process which encompasses cacti and succulents andYi@ldalues -11%o to  -33%o.
Some CAM plants hav@values that overlap with4&nd G 5'°C values (Ambrose 1993; Faure
and Mensing 2005; Larsen 1999; Vogel and Van der Merwe 1977).

Two stable isotopes of nitrogen are also used by anthropold@ié@nd**N. The
nitrogen ratio is defined in samples&3\ % Nitrogen ratios are also expressed, in part per
thousand, per mil (%) relative to Ambient Inhalable Reservoir (AIR), an irttenad standard
(Ambrose 1993; Faure and Mensing 2005; Larsen 1999; Schwarcz and Schoeninger 1991). With
respect to nitrogen, over 99% of the element is boung astNe atmosphere or dissolved in
ocean water (Schwarcz and Schoeninger 1991). There are two processes by wigieh isitr
transferred to the biological domain. These involgdiking organisms and bacterial nodules
that yield5'N values close to zero or atmospheric Rhere are also some metabolic processes
within an organism that, together with fiking or bacterial degradation, yiedd®N values that
are higher than atmosphere (Schwarcz and Schoeninger 1991). Nitrogen rgtfosmnvanarine
and freshwater plants to terrestrial plants. Nitrogen ratios can be usednguikstiaquatic
based human diets from terrestrial ones and the significance of particalarces to overall

diets.

2 8N %o=[ (""N/"“N)gmpi=— (*N/MN)sig ] X10°
(15N/14N)S[d
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Interpreting Carbon and Nitrogen Ratios

People eating £plants and animals that feed ogants would havé *°C values at or
near -21.4%o0, while Ceaters (i.e., those who eat maize, cane sugar, etc.) would Haes va
closer to -17.4%. (Katzenberg and Pfeiffer 199%) study of human skeletal remains from the
historic site of Prospect Hill in Ontario conducted by Katzenberg andd?f€if95) showed that
§ 13C values varied between -21.1%o and -17.4%. with an average of -19.5%.. Thesaiaaie
samples yielded a range for°N between 10.4%o to 16.6%with an average of 12.7%.. The
researchers concluded that the diet for this population included soire ana cane sugar and
was basically terrestrial (Katzenberg and Pfeiffer 199&aly and Van der Merwe’s (1986)
study of skeletal remains from South Africa explored seasonallitpadonong hunter-gatherer
population. They suggested that a diet solely based on marine produalsyietdi$*>C value of
-11.4%0; a 100% terrestrial die8!°C value of -18.9 %.; and a diet 50% marine and 50%
terrestrial diet3**C value of -15.1%. (Sealgt al. 1986:141). They concluded that the inland
hunter-gatherer population consumed a negligible amount of marine Es@und that coastal
people relied primarily on marine food; furthermore, these dietefeq@nces existed prior to
the arrival of Khoi herders and European settlers (Ssady 1986:143).

Studies using nitrogen ratios have allowed anthropologists to raetinfstod webs that
include aquatic resources. Katzenberg et al. (1993) reported thantieford *> N values can
be between 10%. and 15%. for humans, the range varying greatly between awtlinfants.
There is a 3-5%. enrichment per trophic level §oF° N values (Muldner and Richards 2007;
Schoeningeet al. 1983). For example, Schoeninggral. (1983) reported that marine mammals

had$ *® N values of 16%. and humans that consumed marine mammas fiad values of

19%o. Schoeningeet al. (1983) concluded thad **> N values are more positive in marine
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organisms than the terrestrial ones. More importantly, thaty sfBdhoeningeret al. 1983)
concluded that prehistoric human populations that consumed marine manmadiisha had
higher 8"°N values than agriculturalists and fishers that exploited freghsvagnvirons.
Terrestrial, omnivorous diets that consist primarily of legumere found to have the lowest

8'°N values (Katzenberg and Pfeiffer 1995:226).

Diagenesis of Samples

Though stable isotopic analysis is a technique that can yield stialstaformation about
the environment and human populations, it can give skewed results due &sspsO®f
diagenesis. The post-mortem contamination of a sample, due to ieciierwith the matrix it
is embedded in, can skew the values derived from it. Leachingraatizes bone and enriches
the soil, while the opposite can occur and the bone absorbs elementhécoil. Some have
suggested that soil samples associated with the bone be obtainedtadd ltewer values of
elements in the soil, by comparison to the bone, are believed toslgm dhat no leaching
occurred. Conversely, if higher levels of the element are fountensoil than in the bone
sample, then diagenesis has likely occurred (Crist 1995).

Researchers have also argued about the reliability of @rfyasotopic samples from
faunal remains as opposed to human remains (feeray. 2008). Others have tested fauna in
order to establish known food webs for human consumption (Sealy and Varedee 4986;
Schoeninger and Deniro 1984). Archaeologists have also used carbon and nétiogeto test
for variance from one bone to the next from the same individual. Sudles concluded that the
results do vary from samples taken from cortical bone, trabebala, and teeth (Coet al
2001) within a single individual. However, the variance is considaeegtigible (Ambrose 1993;

DeNiro and Schoeninger 1983; Schwarcz and Schoeninger 1991). Othastsciethyt on carbon
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to nitrogen ratios [denotated as C:N] to establish the vialfitg sample. If C: N ratios fall
between 2.7 and 3.6, then the sample is viable (Lillie and Jacobs 20GG1dJ&chards 2006;
Schwarcz and Schoeninger 1991). Though using C:N ratios have been dof8ehkigarcz and
Schoeninger 1991), the ratios are still relied upon to argue tlaam@es has not been subject to
the effects of diagenesis. The alternative to C:N ratiassiisg the retained amount of protein
from the original sample. Schwarcz and Schoeninger (1991) sugdbatedable samples for
isotopic analysis should be limited to samples where the orgesittue is >1% of the original
dry bone weight. Comparing the weight of the original dry bone satoptlee yield after the
collagen extraction procedure will allow the researcher to determine ifrtieses viable.
Researchers do seem to agree that teeth are the mosersbabte for testing because
the enamel of teeth is least susceptible to diagenesis (Bl 2008; Priceet al 2006;
Schwarcz and Schoeninger 1991). Some bones, such as ribs, are prédecdbér elements,
though, as stated above, there can be some variance from bone tathonae gingle individual
(Deniro and Schoeninger 1983). Samples may also be extractedvieonsraaller aspects of the

body, like hair (Royet al. 2005)

Differentiation of marine /aguatic versus terrddimsed diets

Schoeningeret al. (1983) demonstrated that nitrogen isotopes can serve the same
purposes as carbon in identifying marine-based diets. Schoeningddedicb (1984) used
nitrogen ratios to distinguish freshwater fish and terrestnahals and birds from marine fish
and marine mammals. They concluded that nitrogen ratios were mata/epdsr marine
animals that had a range of 9-23%. than that for terrestrial &)id.0%. (Schoeninger and
DeNiro 1984:631). According to DeNiro and Schoeninger (1983:199-202), DaNardpstein

(1978, 1981) expanded the application by using carbon and nitrogen isotopes ttonehis
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humans from the Tehuacan Valley, Mexico, dating to the Venwd&alhase. They concluded
that the Mexican population consumed a monotonous diet, primarily aemaecause the
carbon and nitrogen ratios fell in the range of 1%o. (1983:202).

Ambrose (1993) cites Tauber (1981) as the first scientist tosasepes as a test for
marine resource consumption in populations of Mesolithic fishers, Nedi#rmers and historic
fishers in Denmark (Ambrose 1993:62). Others have followed in distinguiiengponsumption
of domesticated animals from coastal marine fish within daeme population (Muldner and
Richards 2007; Richardst al. 2006). The use of the carbonate of bone and teeth for isotopic
analysis was first employed by DeNiro and Epstein (1978).

.Strontium isotopes have also been principally employed to disceineamsed diets
from terrestrial-based diets. Recently, strontium isotopes Hixeed researchers to establish
the origins of historic African-American remains (Prateal 2006) recovered from Mexico. Crist
(1995:200) wrote that the strontium isotopes can also be used to dstingant-based diets
from diets rich in meats. Just as with carbon and nitrogéssydahere can be variation in the
amount of strontium from one bone to the next from within the same indiviSien and
Kavanaugh (1982:76-77) found that levels of strontium vary from todibotb, and from teeth
to bones in adults but not in infants. Strontium, an element that tstdsstior calcium in the
body, has also been used to establish which ecological zones peopleedxffiiien and
Kavanaugh 1982) and the migration of Tiwanaku colonizers from theaddtibasin of South

America (Knudson 2008).

C*Dating
Archaeological methods for dating were revolutionized with the adveradiometric

dating. Relative techniques required archaeologists to rely otgsdphic analysis, artifact
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patterning, and other techniques related to stylistic changes.vdgvedsolute dating techniques
based upon chemical properties and geological processes have produeeatourate results.
Willard Libby’s work (1952) has resonated for years throughouatbleaeological community.
Dating archaeological samples based upon the decay ratesnanédeallow the researcher to
calculate time of death and/or deposition'* i§ an unstable, radioactive isotope that has been
employed by archeologists and geologists to date organiplssan€* has a half-life of 5,730
years (Faure and Mensing 2005). Depending upon the laboratory anguthment used, the

estimation of error for the age can be as low as 25 to 50 years.
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Chapter 6

Materials and Methods

Skeletal Sampling Selection

According to the report prepared by Arthur Graves in 1968, 60 bundlelshuB&
extended burials, 3 flexed burials, 13 skulls, 11 concentrations of ceebwate, and 8 red ochre
concentrations were excavated at the Frazer-Tyra site. Wayed Bigersity, Central Michigan
University, and the University of Michigan all possess a portionhef gkeletal collection
recovered by Graves from this site. Central Michigan Unityeh®uses an estimated one-half of
the collection, consisting primarily of fragmented, crematedanesy while the University of
Michigan has fragmented remains consisting primarily of faet hands. Wayne State
University’s collection has the most complete and well-presecediection of individuals from
this site. This portion of the collection was donated to Wayne 8t&l869 by A. Weir. The
entire Weir accession consisted of the human skeletal remaunsa femnants (dog), lithics,
shell, and some of Mr. Graves’ excavation tools (Fischoff andeRo¥SS. on file 1983,
WSUMA 11W547). The MNI for the Tyra population housed at Wayne Saieetsity’s
Museum of Anthropology is 73 individuals. This sample includes of 24 sub-adults and 49 adults.

This study explores the dietary trends evidenced in the Frazer-Tyra adulttpopdibe
sub-adults have been excluded because their remains are commingled and sex cannot be
determined. Adults whose sex was not determinable were also excluded. Of thegthabaelt
Frazer-Tyra collection at WSU, sex determination p@ssible for 34. This study provides basic
anthropometric data, where preservation allows, for the cranial and post crawaislséor each
of the 34 sexed adults; and offers a basic biological profile for each adu(ecasean

estimation of age, sex, stature). It also provides a carbon ratio and nitatigeamnalyses for
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each adult individual to test the dietary trends of the population, as well asesxXjplor
relationships between the isotopic, age, and sex data using statisticaésnalys

The principal aim of this investigation is to consider the regdtserated from isotopic
analysis of carbon and nitrogen in relation to the overall trendtatare, age, and sex for the
Late Woodland population of the Frazer-Tyra site (20SA9). | also disussistence strategies
and consumption patterns during the Late Woodland period in the Saginéy Y&dion as
evidenced from the human remains. The Frazer-Tyra site makes floleal study situation
given its location because it is a multi-component site. It pedidmiman remains and was
occupied during a period of important cultural change. In many ways, the-Fsaaquopulation
was a group that straddled two worlds, living in an area that spanoeddjor biotic zones and

during a time period that was culturally transitional.

Sex Assessment

The sex assessments were based on the following skeletal agpePlsenice’s method
(1969) of assessing the innominates; (2) other observable chatmsteristhe innominates
(Bass 2005; Buikstra and Ubelaker 1994); (3) sacral curvature d&t@@79); and (4) other
observable characteristics of the crania (i.e. supraorbitgesidmental protuberance, gonial
angle, mastoid process) (Buikstra and Ubelaker 1994; Walker 2008). d4ex-Hiyra population
has 16 observed females and 18 observed males. Other anthropometrgquesch@re used to
test the observed sex assessments, such as the measuremenvestidhle diameter of the

humeral head (Bass 2005; Stewart 1979).

Stature Assessment

Stature reconstruction is based upon several factors, includingevhedny long bones

were present or not, which of the long bones was available, teedéypreservation, and the
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measurements that could be taken based on the level of preservatmausdestature
reconstruction is primarily ethnic specific and secondarily sgecific, Bass (2005) suggested
using the stature formulas proposed by Sciulli and Giesen (1993;Seiutl.1990) for
prehistoric Native Americans based on their study of prehistopalatbons from Ohio. Their
stature reconstructions are based on the femur, tibia, and theusuaeeording to sex for
prehistoric Native American populations (Bass 2005; Sciulli and Giesen 1993; Scallli990)

The results from the stature formulas for the Frazer-Tgmaams will be compared to the
mean skeletal heights of remains from sites contemporary Fvdher-Tyra in the Saginaw
Valley region, as well as from Southern Ontavihere data is available (Barondess 1998; Sauer
1974; Wilkinson 1971). The regional comparison will help to assess wh#thee is a

correlation between the isotopic ratio analyses and stature.

Age Assessment

The Frazer-Tyra population will be divided into the following ageegaries: young
adults aged 18 years to 25 years; middle-aged adults 26 to 45 amarsider adults aged >50
years. Determination of age categories will be based on the fofotgchniques: the Mann
method for palatine suture closures (Ginter 2005; Gruspier 1991; Mannl&8%; Bass 2005);
the McKern and Stewart method for ‘aging’ the pubic symphyseal fae@#8, 1979); the tooth
eruption sequenc@ass 2005; Buikstra and Ubelaker 1994); sacral fusion (Stewart 18%9);

general observations about endocranial suture closings and long bone fusion (Bass 2005)

Dental Assessment

Dental assessments will be generated for each individual withssociated cranium
and/or loose teeth present. These dental records include notes oroggenrrand postmortem

tooth loss, tooth eruptions, dental caries, wear patterns, crown tws&n§ other observable
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pathological conditions. Because the teeth of individuals from éigi®m are characteristically
worn and decayed (Halsey 1976; Sauer 1976; Cleland 1971; Greenman 1937 ;1B6), this
condition has been only generally noted.

Sampling for Carbon and Nitrogen ratio tests

Bone collagen is the preferred biochemical aspect of bone forydatalysis (Ambrose
1993:71). The extraction procedure is a chemical process to seffegatollagen from the other
components of bone, such as the lipids, carbonate, proteins, and other sulpstssdsdue to
diagenesis. The procedure requires only a small amount of bone or ¢ndith €.g. two grams.
The collagen analyses were performed at Wayne State Uiyvansi the University of Western
Ontario’s (UWO) Laboratory for Stable Isotope Science (LSIS).

The majority of the bone collagen extraction procedure was petbin the lab of the
Geology Department at WSU. A modified Longin (1970) method was edilan each bone
sample. One sample (2 g) was taken from each of the 33 aduitsoine of the following
skeletal elements: a rib, a femur or humerus, or the skeflef@nce was given to ribs. One adult
case (WSUMA 9w609) was excluded from this analysis due to tihenextdeterioration of the
skeletal elements. The adults used in the study were sepayated Bnd age and the source of
each sample was noted (See Appendix B).

The samples were reduced for the lipid separation phase. The lipids werecskepwédhaa
solution of chloroform, methanol, and water. Then the leaching of the bonelomaswith
0.25M of HCL acid. The separation of the collagen from the remameugrials was done with
HCL acid. The samples were then freeze-dried and weighedA§®sendix A). The first ten
samples, with an additional four duplicates for an error test preygared at WSU and UWO.

The other 23 samples were completely prepared at WSU'’s Gdalogynd the WSU School of
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Medicine’s Microbiology and Genetics lab and submitted to LSIShietinal phase of analysis
using the mass spectrometer. The final analyses werectaut, using mass spectrometry at the
LSIS at the UWO. The precision of tREC and theés™N analysis is 0.1%.. A core set of samples

were analyzed to evaluate the accuracy and the results are given in appendix D

Carbon 14 Dating Technigue

Though the Frazer-Tyra site remains had been previouslyhadsig the Late Woodland
period, no absolutes had ever been previously attained. The site is hsigeulti-component
site because of the array of lithics that stylistically ptanother periods, including the Archaic
and Middle Woodland (Andrews 1995). Also, the red ochre staining in somiee dburial
features at the Frazer-Tyra site is practice assaociatth the Archaic period (Graves 1968;
Krakker 1997; Pleger 2000). In order to obtain better chronological controktlweollection,
two Carbon 14 dates were obtained. Bone material from two individuats sent for
radiocarbon dating and sent to the Center for Applied Isotope Stilabesatory at the
University of Georgia (CAIS) AMS facility. These two individsiavere selected on the basis of
their carbon ratios; one individual with one of the most negative caabos and one individual

with one of the most positive carbon ratios.

Statistical Analysis

To analyze the data, SPSS 17.0 was used to explore correlatioeem&tiC ands™N
values in relation to age and sex. Because of the sample sizgptiles statistics™ were also
employed. To situate the Frazer-Tyra population with respecthr gobntemporary Michigan
and Southern Ontario populations, a comparison of stature means asetso made with
data from the following sites: Riviere aux Vase, Juntunen, YoungejngessFletcher, Fairty,

and Serpent Mound.
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Chapter 7

Results of Study

This chapter presents the results of the bio-archaeologicdy sf the human remains
from the Frazer-Tyra site. These include an assessment ahdexge, a stature reconstruction,
and a regional comparative analysis of stature. Also presergethe results of the isotopic
analyses and the carbon and nitrogen ratios from each individuah at@discussed in relation

to previously reported isotopic data associated with maize consumption.

Sex Assessments on Frazer-Tyra Remains

Sex assessments on the adult population from the Frazer-Tgravesie based on a
holistic approach due to preservation issues. Sexually dimorphic chetacgeof the cranium
(i.e. mastoid process, gonial angle, supraorbital ridge, nuchst, emed mental protuberance)
were used to determine sex. Observable traits of the innominatesemployed (i.e. the greater
sciatic notch, preauricular sulcus). Using Phenice’s method (196@) other observable
characteristics of the innominates (Bass 2005; Buikstra anchk#yel994; Stewart 1979) were
noted to support sex assessments. Lastly, the vertical diaohéber humeral head measurement
was taken, when applicable, to support the other observations. Ste9v&@} (s noted that the
humeral head is a more reliable measurement for sex thanntbeafehead. Individuals with a
measurement of 45mm or less are considered females, while hureadsl with measures 45
mm and greater are considered male. Stewart (1979:99-101) hashatbtdgbte is an overlap at
45 mm between male and female individuals. Of the 34 adult individuals, the meaguweuie
only be taken on 9 individuals; allowing sex determination to be cordismnéropometrically
for 3 males and 6 females. Table 7.1 shows the individual cases thikdadter measurement

could be taken and the sex assignment as a result of the measurement:
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Table 7.1 Sex Assessment based on Vertical daméHumeral head

Burial #

Sex by
Observable

Characteristics

65

Humeral Head
(mm)

measurement

Sex

Determined by

Humeral Hd

w721

Male

46 mm

Male

w215

Male

45 mm

Male

9w345:108

Male

44 mm

Transition- Male

9w652a Male 50 mm (r) Male

w642 Female 44.5 mm (r) Female

9w351 Female 40 mm Female

9w658b Female 40 mm (r) Female

w641 Female 36 mm Female

9w214a Female 39 mm Female

9w733 Female 40mm Female

9w660 Female 41 mm Female

These cases demonstrate that the sex assessment based ceasheemment of the
vertical diameter of the humeral head supports the sex assesdmsatl on observations of
specific characteristics.

Phenice’s method (1969), designed to overcome preservation issuafc sfec
archaeological collections in determining sex, was also engloyeere possible. Of the 34
adults, 14 actually had innominates associated. Of these, onlyc&mas (9W345, 9w215,
9w108, and 9w721) were sufficiently intact to be examined using Premethod (1969). All

four cases were determined to be male, consistent with the adikerved sexually dimorphic
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characteristics of the individuals. In total, the Frazer-Tyra ptipunldnoused at WSU has 18

adult females and 16 adult males(See table®7.2).

Table 7.2 Sex Determination of Frazer-Tyra Indialdu
WSUMA # Males

WSUMA# Females

9W302

IW774

9W645 9W214a

9wW644

9W345:108

9W640 AR'3

9W652a

ow217

9w419 9W734

9W657

OW721

9W660 9W622a

9W658a

9W659

9W641 9W730

9wW215

9W656

9W348 9W658b

9W345:345

9W214b

9W347:344 9W733

9W585

9W610:609

9W611 Ayl

9wa351 9W642

Total n=16

Total n=18

Stature Estimation

Living stature is ideally reconstructed based on the Fullyoae(1956) using collections

acquired for medical purposes. However, for archaeologicallgatetl populations, in which an

individual’'s remains are seldom complete, regression formulasvg®yed to compensate for

missing bones. Sciulli and Geisen (1993; Sciulli et al. 1990) have eadbhoy ethnic specific

regression formula for reconstructing the stature of prehistotieeNAmericans. In the present

study, there were 18 adult individuals with skeletal elementslaal@i for the stature

reconstruction (Bass, 2005; Sciulli and Geisen, 1993, Sciulli, et. al. 1990). The aveteigé ske

3 . )

Sex assessments were also previously done by Fisaid Porter (MSS., on file as WSUMA 11w547) fds ets of
remains from the collection. Ten of the assessnmtsurred with my own, while 15 did not. Fischaifd Porter included
2 cases that | excluded from this study. Theirsssents reflect a common bias toward males.

www.manaraa.com



Burial #

67

Table 7.3 Frazer-Tyra Stature Reconstruction

Formula

SKHT Measure Used

9W660

34.189 +1.404(LX)

157.8cm XF=43.9cm; XT=8m0

9W645

62.360+2.706(XH)

153.8 cm XH=30.1cm

9W733

34.189 +1.404(LX)

162.4 cm XF=45.8cm; XTZ38n

ow214

44.253 +2.336(XF)

160.1 cm XF=45.3 cm

9W622a

62.360+2.706(XH)

156.8 cm XH=31.2

9W611

62.360+2.706(XH)

157.6 cm XH=31.5

9W351

62.360 +2.706(XH)

154.4 cm XH=30.3cm

9W658b

44.253 +2.336(XF)

159.6 cm XF=45.1cm

9W641

44.253 +2.336(XF)

156.6 cm XF=43.8cm

9W642

44.253 +2.336(XF)

157.0cm XF=44.0cm

Total

9W658a

50.721+2.680(XT)

158.5 cm XT=36.5cm

oOW217

42.805 +2.443(XF)

157.1 cm XF=42.7cm

9W345

39.630 +1.360(LX)

164.5cm XF=45.4cm; XT=88n

9W652a

50.721 +2.680(XT)

166.8 cm XT=39.4cm

9wW215

42.805 +2.443(XF)

170.3cm XF=47.9cm

9W108

48.829 +3.229(XH)

157.3 cm XH=30.5cm

9W659

39.630 +1.360(LX)

1709 cm XF=47.5cm; XT=3dm

w721

L £ £ £ gl £ T oz

48.829 +3.229(XH)

169.1 cm XH=34.0cm

Total

[ee]

height for the population proved to be 160.8 cm (approximately 5°'4”) with an averagelésr ma

(n=8) of 164.3 cm (5'5”) and an average for females (n=10) of 157.6 cm (5'3") (See7Tahle

4
Key: XF= maximum femur length; CMT= condyle malleolitsa length; XT=maximum tibia length; XH=maximumtnerus length; LX=

(XT+XF) Males

SKHT=39.630+1.360(LX)
SKHT=42.805+2.4443(XF)
SKHT=48.829 +3.229(XH)
SKHT=50.721+2.680(XT)
*Rules for completion

To obtain stature add 10 cm to skeletal height&5&.3cm or less; 10.5cm to skeletal heights of @8385.4 cm; 11.5 to skeletal
heights of 165.5cm or greater.

Females
SKHT=34.189+1.404(LX)
SKHT=44.253+2.336(XF)
SKHT=62.360+2.706(XH)
SKHT=49.527+2.668(XT)
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There are several other Late Woodland populations for which statsreeas@nstructed
that are available for comparison. These include Riviere @ase nd Juntunen sites (Barondess
1998; Wilkinson 1971), the Younge site (Greenman 1937), the Fairty sdlefha Serpent
Mound site (Sauer 1974). There are also two historic sites, tteh&leand Lasanen sites that

have yielded stature data (Clute 1971; Sauer 1974) (See TabBle 7.4)

Table 7.4 Stature of Prehistoric Michigan Populatio
Late Frazer- Bussinger Younge RAV/ Juntunen Fletcher Lasanen Serpent

Tyra Juntunen Mound

Woodland

Sites

Population 160.6 cm*™ | 159.2cm*| 161lcm* 168 cm* 163.7cm

Mean

165.3cm** 165.8cm** | 163.8cm** | 163.2cm 170.7cm

Females | 157.6cm™ | 154.0cm™ | 152.6cm*™| 156cm™ 156cm™ 163.6cm | 165.9cm

n=10 n=5 n=11 n=93 n=11

Figure 7.4 depicts the mean for the Frazer-Tyra population as cedinfrarthe mean
stature for other Late Woodland populations. Sauer (1974) has noted thepateies occur

when stature is estimated using differing formulas and whesgethes are pooled. To overcome

5 . . . .
*sexes pooled for entire multicomponent site (Bdess 1998; Clute 1971; McPherron 1967; Sauer M/kinson 1971)
**calculated from raw data reported by Wilkinso®{1), Barondess (1998), and Hughes (1937) withlisand Giesen (1993) formulas
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the latter, | used the raw data reported for Late Woodland populéBansndess 1998; Hughes
1937; Wilkinson 1971) and calculated stature with the Sciulli and G@€93) formulas for the
Younge, Bussinger, the Riviere aux Vase/ Juntunen populations. The popuolados for the
Late Woodland sites are very similar with a range of diffeeeof 0.2 cm to 8.5 cm. The tallest
Late Woodland population was from the Fairty site of Southern Ontaxduding the Fairty
population, the range is between 0.2 cm and 7.6 cm. Excluding the Juntunenioiwdat the
Upper Peninsula, the range becomes even smaller, 0.2 cm to 1.6 cms HU§BE:172)
characterized the Younge population as of sub-medium height and powbtiltlyThe Frazer-
Tyra population was most comparable to the Bussinger and the Younge tiooguld@he
Juntunen population was reported to have a mean of 168 cm (McPherron 19671%Fa)e
However, when the population mean was recalculated using Sadlbaesen (1993), the mean
was 160.8 cm, to provide a consistent view of stature given the discrepalifferent formulas
may create (Sauer 1974). There was very little or no differbetween Juntunen and the other

Late Woodland groups of Southeastern Michigan using the Sciulli and Giesen formulas (1993)

Late Woodland Population Stature Estimates

| |3 Fairty, ON
ORAV/Juntunen
L @Frazer-Tyra |
B Juntunen
|| @ Bussinger
O Younge

170
168
166
164} 169.3 po g

F H
162 B

Frazer-Tyr

160

158

Fairty, ON
RAV/Juntunen

www.manaraa.com



70

Figure 7.1 Frazer-Tyra population mean stature as compared to other dadéaid
groups. Dividing the population on the basis of sex, the females in the Frazer-Tyra
population are slightly taller, by 2.9 cm, than other Late Woodland populations from
Southeastern Michigan whose females were an average of 154.7cm. Figure 7.2 also
demonstrates the slight differences in height for females from teé/labdland period to
the Historic period. The stature of females from the Historic period sitpsLasanen and
Fletcher, also varied. Interestingly, the females from the site ohkeasare significantly
taller. Figure 7.2 compares the mean female stature among the Late Woaodl&tidtaric

period sites.

Mean Stature Estimates

OYounge

O Fletcher

@ Bussinger
ORAV/Juntunen

B Juntuene

@ Frazer-Tyra

B Lasanen

0O Serpent Mounds, ON

7Serpem Mounds, ON
Lasanen

Frazer-Tyra

Juntuene

RAV/Juntunen

Bussinger

Fletcher

Younge

Late Woodland
to Historic Sites

Figure 7.2. Frazer-Tyra mean female stature compared to other baialNd groups.
Lasanen (20MA21) is a Historic site in Mackinac County MichiganddaieAD 1670-
1700. According to Barondess (1998) the inhabitants were primanitefsuand fishers that

supplemented their diets with some agricultural products and tradeEwiopeans. In general,
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populations from the Upper Peninsula and Southern Ontario seem tdebehah those of
Southeastern Michigan.
As indicated in Figure 7.3, the males in the Frazer-Tyra populai=8) seem to be very

close to the Bussinger, Younge, Juntunen, and Riviere aux Vase populations in teatuseof st

Mean Male Stature Estimates

OFletcher

B Juntunen
DFrazer-Tyra

B Bussinger
OYounge
ORAV/Juntunen
Bl asanen

O Serpent Mound

172

170

168
Stature (cm)

Lasanen
Serpent Mound

RAV/Juntunen

Juntunen
Frazer-Tyra
Bussinger

Fletcher

Late Woodland to Historic Sites

Figure 7.3. Frazer-Tyra mean males stature as compared to oth&¥aatland groups.
The mean for the other Late Woodland males is 165.2 cm with a range of diéférem Frazer-
Tyra of 0.5 cm to 1.5 cm. The males from the Historic sites vary greatlgneasnales appear
to be significantly taller than the males of Fletcher. In general, ragtetmller than females and
males from the Upper Peninsula site (e.g., Juntunen) and Southern Ontario (e.g., Serpent
Mounds) are taller than males from Southeastern Michigan.

Sexual dimorphism likely accounts for the difference in staturegclea the males and
females of the Frazer-Tyra population. Figure 7.1 demonstratethéhkrazer-Tyra population,
as a whole, was shorter than other Late Woodland populations in Southario @stwell as the
Upper Great Lakes, though comparable to the southeastern Miglugatations at the Younge

site and the Bussinger site.
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Age Assessments of Frazer-Tyra Remains

The adult Frazer-Tyra population was grouped into three ageodategAge | (18-
25yrs.), Age Il (26-45yrs), and Age Il (+50 yrs.), based omiVstechnique of palatine suture
closures. Because so many individuals lacked innominates, had pambabinates, or had
innominates missing the pubic symphyseal face, | could not rethemModd-McKern or the
Suchy-Brooks (Stewart 1979) method of age determination. There wa®malexception- a
male for whom the pubic symphyseal face was present and @maagh to assign him to the
Age Il category. This age determination was supported by thaneakatture technique. Aside
from this case, there were 13 individuals who had innominates présgrdnly two that had
pubic bones, both of which were too eroded to evaluate Thus, the observgiadatiofe suture
closures (Ginter 2005; Gruspiet al. 1991; Mann 1987; Manat al. 1991), tooth eruption and
absorption (Bass 2005; Buikstra and Ubelaker 1994), long bone fusion (Bas8a035a and
Ubelaker 1994; White 2000), and cranial suture appearances was amp&igevart 1979;
White 2000) to assess age. Though the revised palatine suture tec{iajueet al1991)
allows for five age categories, the fragmentary nature otdfection allowed for the use of
only three in the present study. Only 21 of the 34 adult cases halthngaelements available to
be evaluated with this method. Each palatine suture (i.e. incitsaresverse palatine, and the
posterior median palatine and the anterior median palatine) andetdiergpalatine fossa being

scored and observed were recorded (see Table 7.5).
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Table 7.5Age Assessment for Frazer Tyra Popul&($A9

Age Group | Group | (+18-25 yrs) | Group Il (+26-45 yrs) | Group Il (+50 yrs)

WSU # WSU # WSU #

Females

9w348 w123

w645 9w658b

9w419 w733

9w660 w734

w640 9w351

w641 w642

9w347:344 w622a

w611

w730

9w585 w721

9w345:108 w217

w215 9w610:609

9we52a 9wW656

9we658a 9wW659

9w345:345 w657

9w345:774 9w214b

w644

Total n=34 = n=17

The Age | (18-25 yrs) individuals not only had observable incisive sufw2s yrs) but
also included partially erupted third molars along with observabtaphgseal lines on the long
bones to support the assignation of age. The incisive suture is tednplditerated by the age
26 years (Manret al. 1991; Ginter 2005). Age Il (26-45 yrs) individuals were observed to have

completely obliterated incisive sutures and had significant @os@irthe transverse palatine
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suture and the posterior median palatine suture, pitting of théepalad a smaller greater
palatine fossa. Furthermore, the complete eruption of all M3, signifsigns of tooth wear and
loss, no metaphyseal lines on the long bones, and the widening wakelehgranial sutures
support the age assignation. Age Il (+50 yrs) individuals have bleserved as either having a
completely obliterated PMP or having crucial obliteration of theraont median palatine suture
just below the greater palatine fossa alongside obliteratesiM@sutures and transverse palatine
suture. Also, they exhibit significant tooth loss, obliterated crasudélires, and deteriorated
vertebra.

The Age | category has eight individuals, the Age Il categosylffaindividuals, and the
Age IlI category has 9 individuafs(see table 1). Table 7.6 provides a summary that divides the

Frazer-Tyra population by sex and age categories.

Table 7.6 Summary of Age Groups For Frazer-Tyr&£49)

Frazer-Tyra | Age | (18-25yrs) | Age Il (26-45yrs)| Age Il (+50yrs)

Females 9

Males 8

Total 17

Dental Observations

In general, the Frazer-Tyra adult population displays tooth wegsrps consistent with
other prehistoric Native American populations from the region (B&ss1d998; Larsen 1999).

The pattern of wear on the occlusal surfaces of the adultseissext and is not exclusive to any

6 There were 23 age assessments performed by FisombfPorter (MSS. on file (1983) WSUMA 11W547. Thamary
age assessment technique employed was the obeareatil scoring of cranial suture closure (i.e. oalosagittal, and
lamdoid). In addition, observations of long bonsiém were used to support the age derived froneitiuaial suture closure
scores. This method resulted in 17 individualse@bsigned an age between 40 and 60 years. Fiscftbfforter assigned
the remaining 6 cases to a general ‘adult’ cate@p@gause they lacked diagnostic skeletal elementa fnore specific
assignment. Generally, the latter age assessmetiegocized Frazer-Tyra individuals as older indials. Their
assessments probably varied because they primelitygl on cranial suture closures rather than stmbhpproach.
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particular age set. Posterior and anterior teeth alike displagixtheme occlusal wear in which
the inner chamber of each tooth is exposed. Furthermore, out of the 34ashkdf 8 adults
showed evidence of caries alongside the extensive occlusal wearcr&ase in carious teeth is

considered an indicator of maize reliance in the New World (Laatsah2002).

Chemical Analyses

Carbon 14 Dating

Krakker (1983) indicated that the Frazer-Tyra site had two Watedland occupation
episodes, one beginning slightly before AD 1000 and ending around AD 120@, sewbnd
episode beginning after AD 1400 and lasting perhaps till the protdbigra. Though these
two occupation episodes are separated by about 200 years, theyabatlthin the Late
Woodland period, AD 500 to 1650. To clarify the dates associated withadtee\Woodland
burial cluster at the Frazer-Tyra site, two bone samples submitted to the CAIS laboratory of
the University of Georgia for carbon dating. The samples ardNI& #03504 (WSUMA
9w217), which pertains to a male who had the most negélti@in the total population; and
UGAMS #03505 (WSUMA 9w640), a female and the individual with one of tbst qositive
8°C in the total population. The carbon dates from the CAIS AMSitfaeire given in Table

7.7.

Table 7.7 Carbon 14 Dating Results for Frazer-Bgaples

CAIS # Material Radiocarbon

UGAMS collagen 940125 (YBP)

#03504

UGAMS collagen 865+25 (YBP)

#03505
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The male individual (WSUMA 9w217) thus is dated to A.D. 101025, whileaheale
individual (WSUMA 9w640) is dated to A.D. 1085+25. This information suggtwsis the
Frazer-Tyra remains housed at WSU Museum of Anthropology dabe tearlier occupation of
the Late Woodland component of the site. Graves noted that the butiak$eaf the Frazer-
Tyra site were situated in area of yellow sand, approximéselyfeet deep. The adults in this
study were noted in features ranging from eight inches to 28 inches in depthalEhadividual
(9w217) was recovered from feature 83 at a depth of 28 inches. Thie feaiaidual (9w640)
was recovered from feature 90 at a depth of ten inches. Both indwidaet recovered from the
same general area of the excavated area. Many burial feat@elose to one another and are
surrounded by caches and storage pits. Furthermore, these AMSiddtas Saginaw Valley
population to the threshold for corn consumption within the continental U.S. d&faMerwe

and Vogel 1978; Vogel and Van der Merwe 1977).

Dietary Reconstruction

The principal aim of this study- to reconstruct the diet of Rhezer-Tyra population
using the carbon and nitrogen ratios from the human skeletal rereamgered from the site-
was achieved using a modified procedure of the Longin method (1970pleSamere taken
from 33 of the 34 adults using primarily postcranial remains, andatr@mains when the latter

were not present.

Carbon and Nitrogen Isotopic Analysis

The Frazer-Tyra populatiost*C mean is -16.1 %.. One female individual from the Age
lIl group (AM-25) was excluded from the analysis because the(& M) was outside the range
for acceptable bone preservation. THEC mean for females is -15.8%.. TIh&’C mean for

males is -16.4%.. The results of the carbon ratios configmpl&ht (i.e. maize) consumption for
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the population (Bender 1981; Rose 2008; Schwarcz and Schoeninger 1991; taihgeshtel
1987; Vogel and Vander Merwe 1977). Furthermore, the Frazer-Tyra popll&iN mean is
12.5%0. Thed™N mean for females is 12.5%o and 618N mean for males is 12.4%o. The results
of the nitrogen ratios confirm the consumption of freshwater fishpasrary life-long dietary
resource (Ambrose 1993; Muldner and Richards 2007; Rose 2008; SchwarSzhamhinger
1991; Schoeningeat al. 1983).

The results of the carbon and nitrogen ratio tests for the Ffgzarsite are presented in
Table 7.8, which is arranged by age groups and sex:

Table 7.8 Frazer-Tyra site Carbon and Nitrogen Ratios by Age and Sex

Sample & "Cvpog %
Age | (18-25yrs)-Females
AM-9

AM-8

AM-6

AM-34

AM-20

AM-2

AM-17

Mean Age | Females
Stan Deviati on o

Age | (18-25yrs)-Males
AM-33

Age Il (26-45yrs)-Females
AM-3

AM-12

AM-15

AM-28

AM-29

AM-35

AM-23

AM-30

AM-31

Mean Age Il Females
Stan Deviation o

Age Il (26-45yrs)-Males
AM-24

AM-21

AM-22

AM-26

AM-27

AM-4

AM-32

AM-36

Mean Age Il Males
Stand Deviat ion o

Age Il (+50yrs) -Males
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AM-10
AM-13
AM-18
AM-11
AM-19
AM-37
Mean Age Il Males
Stand Deviat ion o

Age Il (+50yrs) -Females
AM-1

AM-25

Mean Age Ill Females
Stand Deviat ion o

With regard to my first hypothesis, | expected theC population mean to be more
positive than -19.5%., indicating maize as a resource but not a pnesoyrce. | did not expect
the population mean to be -10%0, as historic groups known for heavy retiano&ize have
& 1°C values around -10 %o.

As | expected, the Frazer-Tyra populatiof'sSC mean was greater than -19.5%.. The
population mean$'’C -16.1%. indicates maize consumption, with individual values ranging
from -20.14%o to -11.71%o. Figure 7.4 shows the m&&IC value for the female segment and
the male segment within the Frazer-Tyra population. Figure 7Zellgyra population mean

carbon ratio according to sex.

Mean Carbon Ratios by Sex
Sex
-16.5

O Males
-16.4 16.4 W Females

-16.3 1

-16.2 4

-16.1 1

-16 4

-15.9 4

-15.8 1

-15.7 4

-15.6 1

-15.5
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The Pearson correlation test indicated that there was noicignifelationship between
sex and the carbon ratios (r=0.176; significance two-tailed) 0.336. drfiparametric, Manny-
Whitney U Test was also used to test whether females se@siming significantly more maize
versus males. Again, there was no statistical significancess sex (U=87.0, prob.= 0.132).
There was also no significant relationship found between the carbos aatd age (r= -0.180,
significance (two-tailed) 0.324). The non-parametric Kruskal-M/dlest was used to explore
whether age was a factor in the consumption of maize. Again, atistisally significant
difference in mean consumption across age groups was indicated (H= 0.390).

My second hypothesis was that | expecteddtfild population mean to be near or above
the average of 12.7%., indicating a reliance on freshwater fishl Aspected, the3™N
population mean is near or above 12.7%.. S population mean is 12%, with a range
from 10.1360 to 13.2860, which indicates a reliance on freshwater fish. The KruskaligVbt
indicated there was no statistically significant differemcthe mean consumption across the age

groups for nitrogen ratios (H= 0.675). Below, Figure 7.5

Mean Nitrogen Ratios by Sex

12.55

O Males
B Females

12.45

12.4 1

12.4

12.35

12.31

12.25

1
Sex
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Figure 7.5 demonstrates thEN means by sex. As can be seen, the mean values between

males and females are extremely close. Again, there is ticalyasignificant relationship

between sex and the isotopic nitrogen ratios (r=0.150).

My third hypothesis concerned the question of whether fematesumed more aquatic

Mean Nitrogen Ratios Frazer- Tyra Females

12.7

o
12.55 Age!
OAgell
B Age lll

Nitrogen Ratios (per mil)

125 Age lll

Frazer-Tyra Mean Nitrogen
Female Age groups

Means for Age groups

resources. In general, | expected women to have a higiémpopulation mean than men. The
mean&™N values varied slightly for the male segment and the ferajment. The female
populationd*>N mean was 12.6%. and the male was 12.4%o. A difference of 1% is irttet@e

a different diet (Ambrose 1993). Female individua@SN values range 11.9%. to 13.1%o (Fig.
7.5). In addition, a comparison of means by age group among females shaignificant
difference along these dimensions either. Figure 7.6 Mean Nitnagjaes by age groups. Male
individuals’' "N values range from 10.23 %o to 13.28 %o, with a mean of 12.37%.. The non-

parametric, Mann-Whitney U test, U= 0.970, demonstrated that thesenwastatistically
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significant difference by sex in terms of tl&°N values. There is a difference of 0.6%o between
Age Il and Age Il males.

Thed *C mean for females was slightly more positive (-)@%an thes '*C mean for
males (-16.4%. There was no statistically significant correlation found betveaelnon ratios
and age groups. However, a general observation can be made that the older thelintieidua
more negative th& '>C value tended to b&he boxplot in Figure 7.7 suggests that corn may
have been consumed in varying degrees by individuals in different age .gBegpsise there is

no statistical significance, all of these “patterns” could equally be dueatae.

AGE cate

M1
-10.00] m2

O3

12,00
Medians Age 1

% o2 Females -15.9%o
o -14.00
=
o - Medians Age 2
E Females -15.7%o
= 160077 Males -15.8%o
£
=
(3]

-18.00 Medians Age 3

Males -17.42%o

-20.009

-22.00 T T
Male Female

Figure 7.7 Boxplot of carbon ratios values for age groups by sexe Theonly one
individual in the Age | male category and the Age Il femzaéegory. Thed °C medians for
female groups are consistently negative. For maless tH@ medians vary, with only the Age

Group Il males consistent with the females of the population. Tlyenaaille individual in Age |
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Group has a carbon ratio of -19.1%0, comparable to older males. Thdesttde individual in
Age Il was comparable to the other females of Age Group | awdth a value of -15.3%.. The
older female individual of Age Group lll that was excluded frtwn statistical analysis because
of poor preservation had a carbon ratio of -19.@%214a).

The boxplot chart in Figure 7.8 demonstrates the range of isotopic aadesplies that

the diet was highly variable from one individual to the next with respect to na@samption.

-10.00-]
Frazer Tyra Age
Groups

Agel 18-25 yrs
Age 2 26-45 yrs
18 Age 3 +50 yrs

-14.00-]
T
T

-16.007

-22.00 T T T
1 2 3

-12.004

Carbon Ratio [per mil]

Age Groups

Figure 7.8. This demonstrates the medians for each age group. Age 1 (18-25 @{PAgS
yrs), and Age 3 (+50 yrs).

The median for Age Group | is -15.96%.. The median for Age group Il is -1518%.
median for Age Group lll is -16.8%.. The lower edge of the box i28{epercentile and the
upper edge of the box is the"7percentile of scores. The horizontal lines represent the medians
There are only two cases that are outliers in the carb@anvatues. These individuals have a

different diet than the rest of the Age Group Il individuals wetpards to maize consumption. A
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test of the median values §'°C consumption across the age groups indicates no statistical
significance, (M=0.286).

The boxplot chart in Figure 7.9 shows the results of the nitrogen ratios by age grdups a

sex:
AGE cate
[}
14.00 m:
Os
Medians Age |
Females 12.46%o
= - Males - %o
= 13.00
E —
e
1] —
& Medians Age Il
2 Females 12.52%o
& Males 12.45%o
c 12.00]
a
o
2
o .
= Medians Age IlI
Females - %o
Males 12.61%o
11.00-
10.00

T T
Male Female

Figure 7.9 Boxplot of nitrogen ratio values for age groups by sex. niédians
demonstrate a consistent consumption of protein, from aquatic resdaycdl age groups in
both males and females. Two subsets that had one individual still thegkeni ratios within the
range of the population’s mean. The young male individual of Age Grdwugs la 12.9 %o
nitrogen ratio. Also, the older female individual of Age Group Il &astrogen ratio of 12.7 %o.
The boxplot chart Figure 7.10 on the following page demonstrates thatn®eali& consistent
with respect to age groups. Figure 7.10 Boxplot of nitrogen ratieesdor age groups Age 1
(18-25yrs), Age 2 (26-45yrs) and Age 3(+50yrs). The median for@ueip | is 12.5 %.. The

median for Age Group Il is 12.5 %e.
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14.00

= 13.007 T

12.007] |

Nitrogen Ratio [per mil]

11.00

10.00 T
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Also, the median for Age Group 1l is 12.7 %o. There are three ositliet fall below the

25" percentile of the population in Age Group II. These individualscarssuming a different

diet from the rest of Age Group Il
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Chapter 8

Conclusions

The results of the present study indicate that the Frazer-pgpulation engaged in
hunter-gatherer pursuits along with some maize consumption. Téhis &icated in a biotic zone
in which agricultural pursuits would have been difficult to manage. Ththegpopulation mean
is consistent with other Late Woodland sites isotopic data, thewvé&br individuals represented
between age groups and sex is distinct.

Historic groups that heavily relied upon maize agriculture tendédve more positive
83C ratios, around -10%. (Bender et. al. 1981). Archaic hunter-gatherer poputnd to have
more negativéd™*C ratios, between -26%o. to -20%Gtothers and Bechtel 1987). Corn adoption
and consumption is believed to have led to increases in population dendtty,irstgocial
organization, and the adoption of a more sedentary lifestyles, aasadikttary shifts that created
nutritional deficiencies and dental pathologies (Larsen 1999, Latsexh. 2002; Nordeet al.
2003 Smith 1992, 1989). Van der Merwe and Vogel (1977) reported a northetrrfolim
established maize consumption in New York State at the Snetl &rell 5 sites, dated to A.D.
1000-1300. Late Woodland remains from these sitessti@tivalues of -14%o and -16%. (Van
der Merwe and Vogel 1977:241). Additionally, there are Southern Ordaes from which
isotopic data has been reported. The Fairty site, dated to A.D. 135GHaraf -11.3%o.. There
are two occupations of Serpent Pits, Southern Ontario one dated to44Mwith5'°C -15.3%o

and the other dated to A.D. 1290 watiC -15.8%..
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Table 8.1 shows the range of carbon ratios for Late Woodland si&suthern Ontario

and New York as reported by a number of researchers. As canmesise® dating towards the

end of the Late Woodland into the Historic period (AD1350-1580) exhiteraf a reliance on

maize than sites dated earlier (AD 1000-1400).

Table 8.1 Reported Isotopic Data for Late WoodI&itds Southern Ontario and

New York

Site Date 6"°C %o 8"°N %o | Reference
MacPherson site} AD 1530- -10.0%o 12.4%0 | Katzenberg, et. al.
S. Ontario CN | 1580 1993
Snell 4, New| AD1000- -14.0%o - Vogel and Vander
York 1300 Merwe 1977
Snell 5, New AD -16.6%o _ Vogel and Van der
York 1000-1300 Merwe 1977
Fairty Ossuary, | AD 1350 -11.30%o - Stothers and Becht
S. Ontario CN 1987
Serpent Pits, AD 1440 60 | -15.30%0 - Stothers and Becht
S. Ontario, CN 1987
Serpent Pits, AD 1290+ 60 | -15.80%0 - Stothers and Becht
S. Ontario, CN 1987
Frazer-Tyra AD 1010- -16. 1%o 12.5%0 | Muhammad 2010

1085+25

el

el

el

Here, carbon and nitrogen ratios were expected to indicateacelbn aquatic resources

alongside small scale maize consumption for the Frazer-Tyragimpul The nitrogen ratios for

the human remains from the site are consistent with signifiisdnibg and the carbon ratios are

consistent with some maize adoption. Previous research (DeniroSemoeninger 1983;

Schwarcz and Schoeninger 1991) shows that the difference in carbon teoggmiratios

between males and females in any population is usually negligi@niro and Schoeninger

(1983) have suggested we should look for variation within a population asdtupic level.

Bender et al. (1981) suggests that corn consumption varied gfeattyone individual to

another in each population from the Late Archaic to the Woodland paabdvas sample from
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across the Eastern Woodlands. The results of the present stombysieate that though all
individuals had access to maize, individual consumption of maize feehave varied while
fishing and hunting efforts were consistent. In other words, at theeFfMyra site the
introduction of a new food product had not profoundly changed the mixed chavhdtes

existing subsistence routine.

Variability Amonq Individuals

The variability seen within the Frazer-Tyra population warréunther discussion about
maize adoption, subsistence routines, and the preferences of indivAsiaiases in point, we
can look at the male individual in Age Il category (WSUMA 9wRIwhose remains were
radiocarbon dated to A.D. 1010+£25 and the female individual in Age Grougtehary
(WSUMA 9w640) whose remains were dated to a slightly latee fperiod, A.D. 1085+25. The
young, female individual had one of the most posiVéC values, -14.39%., and clearly
consumed maize. The older male individual had the most negaf@evalue, -20.14%., and
seems to have consumed very little maize. The latter vat@niparable to levels found in Late
Archaic and Middle Woodland populations (Bender et. al. 1981; Smith 2001, 199%rStand
Bechtel 1987).

The carbon ratios obtained may also suggest that older Frazem@ijwiduals consumed
less maize than younger individuals. Figure 8.1 demonstratesieefeacross age groups are
consuming a different diet. More than a Xdference in isotopic ratios indicates a different diet

(Ambrose 1993; Schoeninger et al. 1983). The difference exists bethedamales of Age
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Group | and Age Group Ill; also, Age Group Il and Age Group Il

Mean Carbon Ratio Female Age Groups

OAge | (18-25yrs)
B Age Il (26-45 yrs)
OAge Il (+50yrs)

Carbon Ratio [per mil]

Frazer-Tyra Carbon ratio Means

Mean carbon ratio[per mil]

Fig. 8.1 This graph demonstrates the mean differences betweale fage groups. There
is a 1.6 %o difference in the means between the Age Il group and the grgup of females.
The female Age Groups | and Il do not have a 1%. difference, suggesting a sigtilar di

There are female individuals within the same age group withasicarbon ratios. There
are also female individuals from the different age categavids similar carbon ratios. For
example, a young female individual from Age Group | (9w660) has'’€ of -17.2 %o
indicating maize consumption below the population mean,dafd of 13.1 %o indicating a
freshwater fish based diet. There is another female of the age group (9w645) that had a
8 3C -16.5%0 and @"°N of 12.5%.. Another female individual, from Age Group Il (9w642), has
a 8 '>C of -17.5 %0 and &N of 13.1 %.. Like the latter two cases, there are other parallel

within the data within and between age groups.
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The dilemma in interpreting the isotopic data rests in intengehe individual carbon
ratio values next to the population mean given the overall populatigplessize is small. There
are also a few male cases that demonstrate the dilemmiae ofvitle range of results in
individuals. A male individual of Age Il category (9w774) has the EMEN value, 10.1%o,
and has & "°C value -11.7%o, indicating he consumed maize at a level near thaitive
peoples in the Historic period. Another male from Age Group M6£0) was the tallest
individual (5 ft 8in) in the population, ate a diet rich in proteiftN value 13.3%p but
consumed maize below the population meaiC value -18.1%0Another male in Age group I
(9w658a) displays heavy maize consumptdniC -13.24%. and has a average nitrogen 12.7%o,
yet was below the average stature for males, measuring 158.88ftc3in) implying that corn

consumption does not necessarily correlate with taller men.

Mean Carbon Ratios Frazer-Tyra Males

BAge Il (26-45 yrs)
OAge Il (+50yrs)

Age Il (+50yrs)

Age Il (26-45 yrs)

Frazer-Tyra carbon ratio means

Figure 8.2. This graph demonstrates the 1.8 %o differen8é’® mean values between

male age group®aize was not consumed the same between age groups of maleSraigel
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is not represented in Figure 8.2 because there was only onendigldtial (9w302) whosé °C
is -19.1%.. The same male individual (9w302) has a carbon ratio comptrabie Group Il
individuals, male and female rather than those of Age Group llaR@juire 8.3 demonstrates a

0.6%o difference in the mean nitrogen ratios between male agesrit appears that the sources

of protein were consistently available to all males.

Mean Nitrogen Ratios Frazer-Tyra Males

OAge ll
B Age I

Age llI

Nitrohen Ratios (per mil)

1
Male Age Groups

Figure 8.3 the graph demonstrates that all Frazer-Tyra roafesstently had access to
aguatic resources. Acquiring protein through hunting was not iableehs the exploitation of
aguatic resources. Wild game adapts to the hunting pattern of the pedgienting grounds are

subject to sharing with other groups. Also, hunting does not provideettessary dietary fat to

promote health (Keene 1981; Walthall 1998).
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Aggregation of prehistoric peoples is a strategy for coping \Wwélstarcity of resources.
The timing of aggregation can be linked to the dietary sourcesablailThe Frazer-Tyra
population has nitrogen ratios that are consistent with the consumpaguoatic resources. This
population would have to occupy this location in the Saginaw Valley sssm&permanent or
permanent settlement in order to meet their nutritional needssdtopic data represents a life-

long pattern of consumption of aquatic resources as a significant element dfdheir

Mortuary Behavior and Food Security

Metcalf and Huntington (1991) state that the mortuary treatmemdofiduals and the
construction of mortuary monuments and formalized burial areastraflgcategy aimed at the
legitimizing of power and prestige. Individuals within a commuupiftgn pronounce claims to
land, wealth, and prestige on the basis of affiliation with a kwedlwn ancestor. Affiliations are
pronounced ritually through the memorial of a well respected dedtitancestor. It is the
secondary interment of these well respected individuals on lahththlving claimants seek to
control that is the vital aspect of the ritual (Metcalf and Hgttn 1991:148). Late Woodland
mortuary precincts in the Great Lakes region can be construezbresdructions whereby
populations attempt to establish their rights to land and pronouncdetpéimacy to others in
the region (Krakker 1999, 1997).

There is evidence that Late Woodland sites such as, FraegrBuyssinger, Younge, and
Riviere aux Vase, were actually used and occupied at difféiraes as villages, trade fair
grounds, and mortuary precincts. Possible living floors, burial feagtmage pits, and middens
have been noted at these sites (Fitting 1965; Graves 1968; Greenrbaila@gy 1976; Zurel
1999). Interestingly, earthenworks, circular or horseshoe like in firaped the site, have also

been noted as a type of feature of Late Woodland sites (Zurel 289P:These enclosed sites in
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southeastern Michigan have been noted to occur along the biotic zones apfelyxit8 miles
apart (Zurel 1999:247-248). Mortuary practices, lithics, and cesaramvered from these sites
have been dated from the Archaic to the Historic period (Andrews Fafifg 1965; Greenman
1935; Halsey 1976; Krakker 1999; Stothers 1999).

Furthermore, Metcalf and Huntington have suggested, based on theaBeidvai, and
the Balinese, that when one sees individualized burials that hawesbeondarily interred, the
mortuary program is about the legitimization of prestige andltivg1991:144). Early Late
Woodland burial precincts of the Saginaw Valley region include nmateidualized burials
alongside smaller ossuaries rather than large ossuaries.hBmgecwould reaffirm larger and
more extended group affiliation. For example, at the Riviere Aase\site (AD 1000-1300), the
ossuaries pattern is evident, along with rearticulated remaigsréinterred) and individualized
burials of distinction in which there are trophy heads (Fitting, 196575). There were
approximately 110 individualized burials and 128 ossuaries out of the 35BuBsager site
(AD 750-1000) of the Saginaw Valley region also had a few distechale burials (Halsey
1976; Norderet al. 2003:147). The Younge site (AD 900-1100) had very distinctive
individualized male burials (Greenman 1937) in which there were raddskulls and trophy
heads. Nordeet al. (2003) wrote that the individualized burial of a female at the Brasden
(AD 890-1000) demonstrated that male and female alike could achdisgretive status in the
Late Woodland period. What that exact status was could not be detdrrhut the female burial
at the Brandon site had comparable grave goods to the male burialhieo®ison sit. Grave
goods (i.e. modified faunal remains, and, lithics) in the femalelbooluded items associated
with high-ranking males (Nordeat al. 2003: 154). The fact that a female burial at the Brandon

site was stone-lined is another indication of high status (Netdsdr2003:149).
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Krakker noted that the Frazer-Tyra burials patterns werediéuketsocial and settlement
changes that were occurring through the Saginaw Valley calG8D (1983:41). He concluded
that the large number of burials indicated a large living popuatdt the site that carefully
prepared and maintained this area for mortuary activity. Becduse twere only few
individualized burials with ritual objects (i.e. pipes, shell itemsgd red ochre staining), he
surmised that “social affiliation may be expressed throughldbation within the cemetery
rather than with artifacts” (Krakker 1983:40). Also, that only a fewlividuals were
accompanied by grave goods, implies that prestige was pronouncedefdarger clan or
community level. Additionally, Krakker proposed that the consistent otientaf the burials
suggests a shared social identity at the community level (1983Hé)etrticulated (bundled)
burials and individualized burials at the Frazer-Tyra site implyalized secondary interment
programs (Graves 1968; Krakker 1983). The mortuary features of therHrgra site indicate
that there was a semi-permanent or permanent settlementhahdhere were ritualized
interments.

Burials in the Saginaw Valley might have represented mioa@ fust larger group
affiliation. Quite possibly they were expressions of territogaims on a land with vital
resources. The waterways, on which the valley populations relied yheaeile vital resources.
In the face of intruders, it is unlikely that valley residents bt seek to control access to such
vital resources. The Frazer-Tyra population would have tried to coatoass in and around
their riverside village. The site has suffered many disturlsadae to construction and farming.
There is no direct evidence for defensive walls on the site. tHwether sites in the area have
been noted to include earthenworks believed to be for defense (Zurel 1992994Zhe

population’s nitrogen ratios demonstrate a marked reliance on aquatiin even when there
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was access to domesticates, like maize. They would have hadefadnd and control their
waterways to maintain access to their preferred resources.

Ethno-historical data has demonstrated that native peoples maintache$ of food and
tools throughout the Saginaw Valley region (Fitting 1965). The proamemand storage of
foodstuffs also requires the control of territory. Caching is asome of food security (Dunham
2000; Hastorf 1991; Keene 1981; Zvelebil 2000). Dustin noted that thea®adialley has
storage pits or “corn pits” all across its landscape (Dustin 4858These caches are usually
three feet deep and have foodstuffs including corn. Keene (1981) hamtdddahat dried fruits
and fish were subject to storing by people during this period. TdmeFTyra site had a number
of storage pit features with faunal and botanicals, including charred maize¢@1268).

The Frazer-Tyra site lies in a transitional zone betweerCtdrelinian and Canadian
biotic zones. The Saginaw Valley itself had a diverse ecasystith the population growth that
appears to have accompanied a Mississippian intrusion (Holman astlddr1999; Stothers
1999). It is important, however, to question the carrying capacitiieoivalley. It seems corn
consumption is visible for the Frazer-Tyra population though there ésvidence to support the
idea that they were growing the crop themselves. It would appédhéherazer-Tyra population
operated within a trade network that allowed them to acquire mamkobviated the need to
leave off their hunting/fishing pursuits. Outside of the corovered from the noted two storage
features, there is no evidence to indicate that corn was cettiatthe Frazer-Tyra site itself
(i.e. flotation samples, cultivated fields, etc.). The presenosatfe in storage features does not
necessarily support local cultivation nor does it exclude it.

Parker (1996:313) proposed using finer screens and a larger numbertafrflegamples

in order to re-evaluate sites regarding maize cultivationganeral horticultural pursuits in the
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Saginaw Valley region. Botanical samples from site SA1034, ofrlthe River, revealed that
there were domesticates present during the Late Woodland periodasutiaize, tobacco,
sunflower, cucurbit, and chenopod (Parker 1996:316-325). Parker concluded thatwasi
cultivated near the site as part of a mixed strategy bea#ulev material density and the
absence of midden development (Parker 1996:327-328). She believed that sasidht 034
were a small and mobile group that occupied the area seasd®816,328). Specifically, Parker
suggested that this site was strategically selected gin&a Valley residents in order to secure
nearby tillable soil (1996:328).

Defining the nature of maize adoption during the Late Woodland peritiee iBaginaw
Valley region, and Michigan at large, revolves around determihmgnportance of corn versus
other resources, showing how corn consumption became a part of theesigesistitine and its
affects on the migratory patterns of people, and how archaeoltigigte latter into what is
viewed as the abandonment of the Saginaw valley as a permamioiyt for prehistoric people
(Lovis et al. 1996:296) The introduction of maize to Michigan has be@maded to have
occurred around A.D. 800-1000 (Ambrose et al. 2003; Monaghan and Lovis 2005). ahdvis
his colleagues have argued that while maize was presentitadiquantities at the Fletcher site
(1996:254) other Saginaw Valley residents continued to rely on wild food resources.

Late Woodland sites in Michigan are characterized as beaspsally occupied save for
a few like Fletcher, Moccasin Bluff, and RAV where seasonalegggion took place (Holman
and Brashler, 1983, 1996; Lovis, et al. 1996). Krakker (1997) wrote thatlgsae the Archaic
period, there was a regulatory system in place that supportednisedrting of exotic materials
as demonstrated by the recovery of non-local lithics (Andrews 10@kker 1997). Such a

system, he suggested, would have been used in times of scarcityuice dood and negotiate
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territory. Holman and Brashler have also argued for an ifitethssystem of exchange and
territoriality due to what they call the Mississippian intamsi(1996:213). Intensification of
territorial behavior (i.e. earthen enclosures, domestication ofsplaatrelates at sites dating to

Late Woodland period with new diverse ceramic types (Holman aadhir 1985; Zurel

1999)_ . Frazer-Tyra

20SA1034 Fletcher
Cassasa

Riviere aux
Vase 1

Map 8.1 Michigan and Southern Ontario have cultural affiliations andesisubsistence
practices (Wilkinson 1971). Early Native people were exploiting waerways, hunting,
collecting, and engaging in small-scale horticultural purstotssupport their communities
(Holman and Brashler 1996; Lovis 1996; Parker 1996). Holman and Brashler (i9@6)
characterized Late Woodland subsistence routines as includingaoanygpattern that involved
the following seasonal routes: spring/summer encampmentsrabtite of the Saginaw River, a
late autumn dispersal through the interior radial network ofvéiey’s riverine system, and
winter encampments along the interior edges of the vallegy.sEasonal aggregation during late
summer at larger sites like Fletcher would have been an oppgrtongxchange gifts and

reinforce relationships (Holman and Brashler 1996).
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Though his aim was to discuss subsistence strategies for tlyeHedocene period,
Walthall (1998) uses ethnographic data from the Historic period to @apasgratory pattern
that has people exploiting the waterways for fishing and dispetate in the winter. He cites
Binford’s (1990) discussion on the difficulties inherent with dstirial hunting as opposed to
fishing and adds a discussion on resource availability, the sfrgssup size, and the nutritional
value of terrestrial game at the most stressful time af f@& bands, which is winter (Walthall
1998). Aggregation, whether it is in the fall or the winter seagsowves to reinforce relationships
through various social activities, games, marriage alliancasg)gihange, rituals, etc. Also, the
sharing of information and the exchange of acquired resources andanatieeials is an essential
aspect of aggregate behavior (Krakker 1997; Walthall, 1998).

A discussion of the diet of prehistoric populations of the Late Woodlanddpghould
take into account the entire economic system within which theicipated. The position each
population occupied within the system more than likely had an effettte goods that they had
access to and the foods they consumed. Late Woodland economies incluéedhimege of
exotic cherts, ceramics, and probably foods. Though the population testes study was too
small to establish statistical significance between age grangssex, the variation amongst
individuals suggests that subsistence routines are dependent uponnstwiaiks. Further
testing may reveal patterns of accessibility to foods basedstatus groups defined by age and
Sex.

The Frazer-Tyra site was characterized as a Late Woodlagevand burial place that
may have had a living population of approximately 200 individuals (Grh968; Krakker 1983,
1999). Based upon the nitrogen ratios found in the human remains fr@aiethiepropose that

the Frazer-Tyra population semi-permanent or permanent occupahis eite and principally
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relied upon fishing. Nitrogen ratio values have allowed archaetdotp distinguish fishers from
hunters that consume terrestrial animals. Fishers tend to haker mgrogen values than
agriculturalists, particularly in the Great Lakes region (&cmnger et al. 1983; Schurr and
Powell 2005). North American agriculturalists tend to an averageMNf8%., while fishers were
8N 14%o and hunters that ate marine mammals and fish 88N 19%. (Schoeningeet al.
1983). Furthermore, if the Frazer-Tyra population’s sole sourceotéip was the deer, then the
nitrogen values should be higher by B-5over the deer’s nitrogen ratio as a herbivéraN
5.8%0. Humans consuming deer as their primary source of protein would hawgenitratios
between 8%. and 2 (Schoeninger and Deniro 198Freshwater fish and aquatic resources are
responsible for high nitrogen values in the absence of other saucksas dairy. Walthall
(1998) argued that the deer alone was not a sufficient dietargesad protein and fat.
Additionally, the reported faunal recoveries from the FrazeaTsite were primarily from
aguatic sources, principally fish and clam (Graves 1968).

| did not expect the Frazer-Tyra population to be heavy consumerainé given their
close proximity to the Canadian Biotic zone and because the bai& within which the site
lies is not known for being temperate enough for significantalgural pursuits. Carbon ratios
indicated that the Frazer-Tyra population did consume maize, butthet ldistoric period level,
-10%o0. Archaic populations that did not consume maize have carbon ratios fi@aiSitce the
carbon ratios have established that the Frazer-Tyra individualsimedsmaize, the question
becomes how did they acquire maize? Graves (1968) reported thatdcbamnn was present on
the site in two of the largest storage pits. Dustin (1968) wrotdtthaentire Saginaw valley was
full of storage pits that included caches of lithics, ceranaiod,food products. | suggest that an

extensive economic system, like that which Krakker (1997) discusskéiras responsible for
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the appearance of exotic cherts and ceramics, would have broughimaithe Saginaw Valley
region and dispersed it to the social units that lived there. Tramgpéoods along with other
materials may have been done via the waterways. Also, the mamcte of inter-communal
storage facilities may have also supported accessibility iaenfar populations that did not
cultivate maize, but were in the trade network. It is plausiblettiegse same groups would have
adopted maize alongside their existing subsistence routines @atlyeLate Woodland period.
The variability of maize consumption amongst individuals within thepgapopulation suggests
that maize acquisition was social and network based and not a necessity dugtio sca

The effort to procure food is not simply a matter of individuatsagting resources from
the primary environment. Nor is the distribution of resources amanggtup’s members simply
done in accordance with the internal social structure. Food eroemt occurs within a larger
social arena in which small social units some times makemagms and develop good relations
in order to secure access to foreign goods (i.e. raw matealds,fand ceramics), from an
external larger social milieu. Within this larger exters@atial structure, affiliation is pronounced
and may dictate degrees of access for an individual. Furthernaaite participating social unit
consumes the available products at different rates and mayvetbaal access to all potential
resources within a system. Depending on how well a group sesiaizh others in a given
economic system, it may gain greater access to exotic products, or not.

| propose that the Frazer-Tyra population held a strong position inateeVi.oodland
economic systems of exchange. Their position brought them maizé&)lpdssm the Fletcher
site area or SA1034 on the Flint River. Also, this same network brexght cherts (Andrews
1995) and ceramics (Graves 1968). The mortuary variability of tlee isiplies that the

population may have wanted to secure its territory against infruderse presence brought the

www.manaraa.com



100

foreign goods (Holman and Brashler 1996). The Frazer-Tyra populationhenagy actually
traded the same aquatic resources they were exploiting. thlisgecondary interments along
with the permanent occupation of the site would suggest that therHraaepopulation was

trying to control the area around the Tittabawassee River.

Prehistoric Women and Economic Systems

Bio-archaeological studies allow us to establish the preserngemén and men at a site,
and through isotopic analysis, we can explore differences ifottethey ate and potentially
divergent roles within Late Woodland economies. Archaeologists liis®ussed issues
surrounding the social status of Native American women, the healépafductive women and
infant mortality, and an overall engendering of the nature of huanawity (Gero and Conkey
1991; Hastorf 1991; Katzenberg et al. 1993; Katzenberg and Pfieffer 12@5¢oMand Kennedy
1991). Raemesch (1993) wrote of prehistoric Native American wasdieing the victims of
violence and the potential source of conflicts between social ainitee Riviere aux Vase site.
Keene (1981) wrote that sites with a great variety of litlatsed caches, and evidence of tool
production is an indication of female presence as well as theidomgoccupation of a site (i.e.
processing foods, tool production, and other chores) - not just thedbotale individuals
involved in hunting activities. Norder et al. (2003) wrote that prehistdichigan mortuary
patterns suggest that certain specialized roles were achigwestllt males and females during
the Late Woodland and Historic periods. Burial goods indicated thalés had prestigious
positions but not the traditional prestige items of a male @&vdr teeth, tool kits, etc.) and not
the traditional burial items of a female (i.e. pots). Itp@ssible that various visitors to the

Saginaw Valley, during the Late Woodland period, brought foreign wonterthe Great Lakes
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region and that status may have been negotiated at the timarcdirrival (Bender 1979; Norder
et al. 2003).

Social activities associated with aggregation behavior in the Gakas region are likely
to have included the arrangement of marriage alliances, feastimgettions, negotiation of
conflicts, the sharing of information, and the exchange of ¢i#tsiman and Brashler 1996,
1985; Krakker 1997). Perhaps aggregation can be viewed more as ecortontycthan simply
opportunities to socialize. Krakker (1997:2-5) wrote that amongstéNAmericans of the area,
no social interaction was complete without the exchange of giftscial obligation but also an
economic one. Aggregation behavior is economic and includes the shamigrofation about
available resources, negotiating the access and use afrtesiitmaking alliances, trading valued
material items, and feasting are all economic activitiestrisige, for instance, is an economic
arrangement in which goods and services are exchanged and h@rsdareed. Young women
may have been at the center of the social network that se@g@nomic interests (i.e.
exchanges, gifts, competitions, etc.). It is possible that this ssguéatory system that brought
in exotic cherts and a diversity of ceramics may have faktbeedispersal of domesticates using
women as the vehicles to foster such exchanges.

Young women of the Frazer-Tyra population consumed more maize thansaden,
their male counterparts, and older men within the Frazer-Tyra gimpul&arbon and nitrogen
ratios are based on life time patterns of consumption. These yoomgmnwwould have been
consuming this product all of their lives, implying several possdsl 1) they may have come
from communities that cultivated the maize, not communities t@ieed the maize through
trade (i.e. Southern Ontario or nearby sites in the SaginawyMailk tillable soil); 2) they may

have had privileged access because of their reproductive rolesr 8hdhey may have had a
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maize rich diet because they had not transitioned from a maimhed diet as youngsters into
the normal adult diet that did not include a lot of maize. The vétiabf carbon ratios between
female age groups could be interpreted along several lines. Bamabsand DNA may shed
more light on these differences. The implication that the vanait carbon ratios amongst
females could be due to bio-distance and DNA would be very intereg®topulations in

Southern Ontario and further south in Michigan may be possible gai@esuch an inquiry.

Nitrogen ratios support the notion that the entire community relied upaatia resources and

supplemented that diet with maize.

Future Research

The size of the sample population studied for this project was smdlithe lack of
statistical significance was expected given the sample. stowever, including other late
Woodland populations in a comparative manner has compensated somewhat for tearspiall
size. The discussion of subsistence routines and maize adoptionteamycbe explored further
with additional stable isotopic analyses of Michigan's eadyive populations. Performing
isotopic analysis on the sub-adult segment of the Frazer-Tyra piopulfor instance, using
nitrogen ratios would allow archaeologists to test whetherena@és incorporated as a food for
weaning. Katzenberet al. (1993) used nitrogen isotopes to establish weaning practicegsimon
prehistoric people. Also, using carbon and nitrogen ratios to pedamulti-regional analysis of
Michigan would assist archaeologists in reconstructing subsestentines in the various biotic
provinces within the state. The latter type of study would recaingples from populations from
the southeastern corner of the state, the Upper Peninsula andttneestern sector of the state.
Rose (2008) conducted such a study to discuss trends in subsistena®fsrusing carbon and

nitrogen isotopes for Middle Woodland to Mississippian cultures. To explore whis¢hierazer-
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Tyra population cultivated maize themselves, flotation samples couldileeted from the site
with the use of finer screens as Parker proposed (1996). Parker sdggéising our collection
of samples may help answer pending questions surrounding maize addasily, the
applications of strontium and lead isotopes to explore the origin ofigéicts Late Woodland
populations, particularly females, would be of great interesthak been suggested that
Mississippian intruders, as well as contact with Southern Ontaray, have been factors
responsible for many of the cultural shifts of the Late Woodland.xXptoee the nature of that
contact, lead and strontium isotopes could be employed using teeth lasangoies (Knudson
2008; Priceet al. 2006). A discussion of biological contact along with economic systeusl

be generated with isotopic analysis in a regional study of Saénea Michigan.
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Appendix A

Collagen Extraction Procedure

The following is a description of the collagen extraction proceddoptad from the University
of Western Ontario’s L.S.1.S. Technical Memorandum #02-7 (August, 2002):

Step 1. Approximately 1.5g of bone was weighed, pulverized, and weighed again.

Step 2. Lipid Extraction

i)  added 20 ml/g of 20:10:8 methanol:chloroform:water solution to theepaéd bone sample
in a 150ml beaker. The solution was stirred with a glass rod angbthtion was quickly poured
into a fritted glass filter, leaving as much of the bone in the beaker.

i) The latter step was repeated 2 more times.

iii) 1 added 20 ml of methanol to the beaker to wash the sample into the filter. Metresobad
to help wash all of the material from the beaker into the filter.

iv) | dried the sample in the filter at room temperature unkderfimehood. The sample was
weighed again.

Step 3. Collagen Extraction

i) 1 added 40 ml of 0.25M of HCL to the sample to destroy the inocgaaiterial of the bone.
The sample was covered with plastic wrap and stored in aeneftay. Because the pH is advised
to be less than 2 during the leaching process, the pH of refedesamples was checked every 3

hours.

i) After the sample had the desired consistency and appearané¢¢Ctheas poured from the

beaker into a centrifuge tube. The solution was centrifuged atpéedsof 7500rpm for 9
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minutes; at the WSU Geology laboratory, the time was doubled leedhascentrifuge’s
maximum speed was 3500rpm. Poured off the acid into a waste beaker.

i) 1 washed any solids at the bottom of the centrifuge tube hatckthe beaker with acid.
Added more fresh acid to the beaker to bring the volume up to 60-80 ml.

iv)The process of centrifuging and adding fresh acid was repegtidthe solid collagen
“ghosts” were translucent and felt spongy when pressed with a glass rod.

v) When the samples were ready, they were centrifuged to refme\acid, and then washed 3
times with distilled water. All of the sample was transdrto the centrifuge tube. The pH of the
solution was checked; advised not to be over 3.

vi) The washed collagen ghosts were transferred to 60 ml glagsspattd then brought up to
volume with 10°M HCL. The pH was checked to be at the advised pH of 3. The Iytasiss
were covered with a piece of saran wrap, capped, and placed in a 90¥@sf @ solubilize the
collagenous material for 6 hours. After 6 hours, the liquid was poured iceatrifuge tube and
spun. The clear liquid was placed back in the 150 ml beaker (rinsledlistilled water) and
placed in the drying oven to evaporate. Transferred any soliddd#uok glass vials, refilled the
vials with 10°M HCL, and solubilized again for a minimum of 6 hours. Centrifugec&neple,
and place the liquid in the 150 ml beaker to evaporate in the oven.

vii) Weighed out 10cc glass vials (without the lids) and reacbrdeights before the transfer of
the collagen into them. When the level in the 150 ml beaker evapdcasgproximately 10-15
ml, the solution was transferred to the smaller glass viatillBis water was used to rinse any
collagen solution (from the beaker) into the small glass vial. Whiesamples in the small vials

were completely dry, they were weighed again, and their weights (vialeldylwere recorded.
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viii) The collagen, in the vials, was then frieze-dried and cdyeftbund to a powder using a

flat-tipped spatula.
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Appendix B

Frazer-Tyra Adult Population Included in Study (Females)

WSUMA Catalog # Geology Lab# Age Group Sample Souec

Females

9W645 MANDIBLE

9W640 RIB

w419 RIB

9W660 RIB

9W641 RIB

9wW348 RIB

9W347:344 RIB

w611 RIB

9wa351 RIB

9W642 RIB

9wW123 MANDIBLE

9W733 HUMERUS

9W658b HUMERUS

9W730 HUMERUS

9W622a HUMERUS

OW734 FEMUR

9W343 RIB

9W214a HUMERUS

Total N=18
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Frazer-Tyra Adult Population Included in Study (Mal es)

WSUMA Catalog #

Geology Lab#

Age Group

Sample Souec

Males

9W302

MANDIBLE

9W644

RIB

9W652a

RIB

9W345:108

RIB

9W658a

RIB

9W215

HUMERUS

9W345:345

HUMERUS

9W585

CRANIAL ELEMENT

OW774

MANDIBLE

9W217

RIB

9W657

RIB

IW721

RIB

9W659

RIB

9W656

RIB

9W214b

MANDIBLE

Total N=15

*1 adult 9w609 excluded due to extreme deterioratio
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Appendix C

Sampl | WSU Wagt 5" °Cupos 5N, | calc. Calc. SEX (F1; | AG | CIN

e MA# (mg) C ] Val%C Val%N M2) E AR

AM-1 9w343 0.49 -15.27 | 12.65 40.89 14.76 1] 3 3.23
AM-2 9w660 0.49 -17.15 | 131 40.91 14.84 1] 1 3.21
AM-3 w611 0.49 -15.82 | 12.54 41.59 15.09 1] 2 3.21
AM-4 ow644 0.51 -15.67 | 12.75 41.19 15.08 2] 2 3.19
AM-6 9w347: 0.52 -16.03 | 12.77 40.83 14.8 1] 1 3.22
AM-8 9\/\/224&1 0.5 -15.88 | 12.58 39.47 14.86 1] 1 3.10
AM-9 9w348 0.51 -14.76 | 11.92 38.67 14.24 1] 1 3.17
AM-10 | 9w217 0.49 -20.14 | 11.84 35 12.45 2] 3 3.28
AM-11 | 9w657 0.49 -13.36 | 12.68 41.26 15.22 2] 3 3.16
AM-12 | 9w351 0.51 -16.84 | 12.68 40.4 15.16 1] 2 3.11
AM-13 | ow721 0.51 -18.17 | 13.24 36.07 13.35 2] 3 3.15
AM-15 | 9w642 0.49 -17.5 | 13.07 39.57 14.46 1] 2 3.19
AM-17 | 9w419 0.489 -14.28 | 12.17 40.06 14.43 1] 1 3.24
AM-18 | 9w659 0.522 -18.06 | 13.28 39.08 14.05 2] 3 3.24
AM-19 | 9w656 0.497 -16.73 | 12.54 41.15 15.06 2] 3 3.19
AM-20 | 9w640 0.467 -14.39 | 12.23 39.38 14.74 1] 1 3.12
AM-21 | 9w345: 0.491 -16.29 | 12.93 39.06 14.36 2] 2 3.17
AM-22 9W6;g§ 0.525 -13.24 | 1271 36.79 13.34 2] 2 3.22
AM-23 | 9wi123 0.50 -15.27 | 125 11.63 1] 2 3.43

34.22
AM-24 | ow652a | 0.497 -17.01 | 11.65 25.86 9.67 2] 2 3.12
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Frazer-Tyra Population 8"°C and the "N Results

Sampl | WSU MA# | Wgt (mg) | 8°Cupp | O Ny | Calc. Calc. SEX | AGE | CIN

e C B ; Val%C Val%N ﬁizl) AR

AM-25 9w214a 0.495 | -19.16 | 12.75 9.79 3.07 1 3| 372
AM-26 w215 0.495 | -16.22 | 12.36 21.49 7.72 2 2| 325
AM-27 ow345: 0537 | -15.8|11.54 16.25 5.6 2 2| 338
AM-28 9w§gg 0.528 | -15.69 | 12.69 31.95 11.45 1 2| 325
AM-29 9w658b 0524 | -1552| 129 30.33 11 1 2| 322
AM-30 9w730 0.498 | -16.74 | 12.28 37.23 135 1 2| 322
AM-31 w734 049 | -15.4|12.39 36.02 12.95 1 2| 324
AM-32 w585 0.504 | -17.57 | 12.54 28.17 9.93 2 2| 331
AM-33 w302 0.507 | -19.05 | 12.89 35.96 13.32 2 1] 315
AM-34 w645 0.502 | -16.53 | 12.46 34.66 12.78 1 1] 316
AM-35 ow622a 0517 | -15.61 | 12.32 23.28 8.3 1 2| 327
AM-36 w774 0.483 | -11.71] 1013 19.91 7.01 2 2| 331
AM-37 9w214b 0.494 | -16.77 | 12.45 29.53 10.5 2 3| 328
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Appendix D

Frazer-Tyra Population 8"°C and the "N Results

Duplicates for Error Testing

Sample Wgt (mg) C | 8"°Cuppss. | 8 Nam. | Calc.Val%C | Calc. Val%N | SEX (F1; M2) | AGE Group | C/N AR
L.S.L.S.

AM-37(Dup) 0.499 -16.8 12.5 29.37 10.52 2 3 3.26
AM-24 (Dup) 0.49 -17.0 11.7 21.27 7.9 2 2 3.14
AM-27(Dup) 0.531 -15.8 11.7 16.48 5.73 2 2 3.35
AM-12(Dup) 0.51 -16.8 12.7 40.13 15.09 1 2 3.10
AM-1 (Dup) 0.5 -15.4 12.5 39.36 14.35 1 3 3.20
W.S.U.

AM-7 0.51 -16.3 12.9 41.38 15.02 1 1 3.21
AM-16 0.51 -17.4 13.1 40.93 14.92 1 2 3.20
AM-5 0.51 -16.0 12.7 36.86 12.75 2 2 3.37
AM-14 0.51 -18.4 13.1 40.59 15.2 2 3 3.11

*Duplicates are noted for quality control of thesaapectrometer and laboratory discrepanci

]

S
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1. MxCrn Lng- Maximum Cranial Length (g-op)- distance betweesbglla and opisthocranion in the midsagittal planeasure in a straight

line

2. MxCr Brdth - Maximum Cranial Breadth (eu-eu)- maximum widthskfill perpendicular to midsagittal palne whenetvé located with the
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Appendix E

Frazer-Tyra Cranial Measurements (Males)

Bs-
Case MxCrn Mx Cr Bzy Bs-Brg Crn-Bs | Prsth
WSU# Lng Brdth Dmtr Hgt Lng Lng
9w108 - 140 - 145 - -
w217 184 130 - 132 108 103
w585 182 - - 131 - -
w659 156 135 - 135 103 -
w657 186 125 - 132 102 93
9w609 176 138 - 131 104 -
w721 190 137 143 141 107 94
Mean 179 134 - 135 105 97
Total n=6 n=6 n=1 n=7 N=5 n=3

*Unit in Millimeters

exception of the exception of the inferior tempdiraés and the area immediately surrounding them
3.Bzy Dmtr- Bizygomatic Diameter (zy-zy)- direct distance betw most lateral points on the zygomatic arches

4. BsBrg Hgt- Basion-Bregma Height (ba-b)- direct distance ftbmlowest point on the anterior margin of foramsmgnum

5. CrnBs Lng- Cranial Base Length (ba-n)- direct distance fr@sion to basion
6. BsPrsth Lng- Basion-Prosthion Length (ba-pr)- direct distafroen basion to prosthion
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Appendix E Continued (Males)

Case Mx Alv Mx Alv Biar Up Fc Mn Frnt | Up Fc Nas Nas

WSU# Brd Lng Brd Hgt Brd Brd Hgt Brd

w656 - - - - 104 126 - -
9w108 68 38 - 77 105 111 59 26
w644 - - 128 - - - - -
w217 57 39 119 67 96 108 46 30
w659 67 44 124 - 99 110 - -
w657 62 40 121 74 98 111 56 27
9w609 - - 132 - 99 105 - -
w721 66 52 129 80 107 111 57 30
9w658a - 37 - - - - - -
Mean 64 42 126 75 101 112 55 28
Total n=5 n=6 n=6 n=4 n=7 n=7 n=4 n=4

*Unit in millimeters

1. Mx Alv Brd - Maxillo-Alveolar Breadth (ecm-ecm)- maximum bréadcross the alveolar borders of the maxilla meskon the lateral
surfaces at the location of the second maxillarjans¢ecm)

2.Mx Alv Lng- Maxillo-Alveolar Length (pr-alv)-direct distanceofn prosthion to alveolon

3. Biar Brd- Biauricular Breadth (au-au)- least exterior brlaaitross the roots of the zygomatic processes(aeewer found

4. Up Fc Hgt- Upper Facial Height (n-pr)-direct distance fronsioa to prosthion

5. Mn Frnt Brd - Minimum Frontal Breadth (ft-ft)-direct distancetwveen the two frontotemporale

6. Up Fc Brd- Upper Facial Breadth (fmt-fmt)-direct distancévizen the two external points on the frontomalansu

7. Nas Hgt- Nasal Height (n-ns)-direct distance between frasion to the midpoint of a line connecting the Isiygoints of the inferior margin
of the nasal notches

8. Nas Brd- Nasal Breadth (al-al)-maximum breadth of the napatture
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Appendix E Continued (Males)

Frmn
Case Orb Orb BiOrb InterOrb | Frntl Prtl Occp Mag
WSU# Brd Hgt Brd Brd Chrd Chrd Chrd Lng
w656 - - - - - 102 - -
9w108 46 36 104 24 124 115 - -
w644 - - - - - - 95 -
w217 48 37 104 25 111 115 92 40
9w585 - - - - - 116 91 39
9w659 - - - - 116 121 91 39
w657 38 34 101 24 111 112 93 41
w609 43 32 - 24 89 105 84 39
w721 42 39 103 27 104 117 95 39
Mean 43 36 103 25 109 113 92 40
Total n=5 n=5 n=4 n=5 N=6 n=8 n=7 n=6
*Unit in millimeters

1. Orb Brd- Orbital Breadth (d-ec)-laterally sloping distaricem dacryon to ectoconchion

2. Orb Hgt- Orbital Height-direct distance between the sugaand inferior orbital margins

3. BiOrd Brd- Biorbital Breadth (ec-ec)- direct distance betweght and left ectoconchion

4. InterOrb Brd - Interorbital Breadth (d-d)-direct distance betweight and left dacryon

5.  Frntl Chrd - Frontal Chord (n-b)- direct distance from nadioregma taken in the midsagittal plane

6. Prtl Chrd- Parietal Chord (b-I)- direct distance from bregméambda taken in the midsagittal plane

7. Occp Chrd- Occipital Chord (I-0)- direct distance from lamteopisthion taken in the midsagittal plane

8. Frmn Mag Lng- Foramen Magnum Length (ba-0)- direct distancenfbmsion to opisthion
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Appendix E Continued (Males)

Case

WSU# Frmn Mag Brd |Mstd Lng Chin Hgt Hgt Mnd Bdy Brd Mnd Bdy |Bgnl Wdth
9w214b - - 27 30 17 108
9w108 - 28 35 37 12 106
w774 - - 24 27 10 -
w644 - 29 34 31 - -
w217 28 29 29 31 10 97
9w302 - - 35 34 11 94
9w585 - 33 - - - -
w659 - 28 30 32 27

w657 30 23 34 35 11 92
w609 32 26 - - - -
w721 30 31 29 31 13 94
9w658a - - 33 34 10 95
Mean 30 28 31 32 13 98
Total n=4 n=8 n=10 n=10 n=9 n=7

*Units in millimeters

1. Frmn Mag Brd - Foramen Magnum Breadth- distance between thealateargins of foramen magnum at the points of tgstalateral
curvature

2. Mstd Lng - Mastoid Length- vertical projection of the madtprocess below and perpendicular to the eye-eankfort) plane.

3. Chin Hgt - Chin Height (id-gn)-direct distance from infradale to gnathion

4. Hgt Mnd Bdy - Height of the Mandibular Body- direct distancerfr the alveolar process to the inferior bordehefmandible perpendicular
to the base at the level of the mental foramen

5. Brd Mnd Bdy - Breadth of the Mandibular Body- maximum breadtesured in the region of the mental foramen pelipefad to the long
axis of the mandibular body

6. Bgnl Wdth - Bigonial Width- direct distance between right defl gonion
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Appendix E Continued (Males)

Case WSU# Bcndlyr Brd Mn Rms Brd Mx Rms Brd Mx Rms  Hgt Mnd Lng

9w214b 124 38 43 62 103
w108 - 32 42 67 93
w774 119 37 41 70 101
w217 118 34 40 60 84
w302 121 34 41 62 84
w659 145 38 41 63 91
w657 - 36 42 62 84
w721 130 30 45 69 85
9we58a - 30 33 61 70
Mean 127 34 Pil 64 88
Total n=6 n=9 n=9 n=9 n=9

*Unit in millimeters

1. Bendlyr Brd- Bicondylar Breadth (cdl-cdl)- direct distance beén the most lateral points on the two condyles

2. Mn Rms Brd- Minimum Ramus Breadth- least breadth of the manditramus measured perpendicular to the heigtiteofamus

3. Mx Rms Brd- Maximum Ramus Breadth- distance between the mmstiar point on the mandibular ramus and a lineneeating the most
posterior point on the condyle and the angle ofdlae

4. Mx Rms Hgt-Maximum Ramus Height- direct distance from thehleigt point on the mandibular condyle to gonion

5.Mnd Lng- Mandibular Length- distance of the anterior margfithe chin from a center point on the projecteeight line placed along the
posterior border of the two mandibular angles*
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Appendix F

Frazer-Tyra Cranial Measurements (Females)

WSU Burial # |MxCrnLng Mx Cr Brdth Bzy Dmtr Bp-Brg Hgt | Crn-BsLng [Bs-Prsth Lng
w214a 181 128 - 140 103 -
9w660 173 156 - - - -
9w348 165 134 - 151 134 129
9w343 184 125 129 135 105 98
9w351 177 - - 138 105 97
w611 179 133 - 124 98 84
9w730 170 129 - 139 - -
9w640 171 134 - 132 101 91
w642 177 139 - - - -
w641 166 128 123 126 89 88
9w347:344 166 - - - - -
Mean 174 134 126 136 105 98
Total n=11 n=9 n=2 n=8 n=7 n=6

*Unit in millimeters

1. MxCrn Lng- Maximum Cranial Length (g-op)- distance betweesbglla and opisthocranion in the midsagittal planeasure in a straight
line

2. MxCr Brdth - Maximum Cranial Breadth (eu-eu)- maximum widthskfill perpendicular to midsagittal palne whenetvés located with the
exception of the exception of the inferior tempdiraés and the area immediately surrounding them

3.Bzy Dmtr- Bizygomatic Diameter (zy-zy)- direct distance betw most lateral points on the zygomatic arches

4. BsBrg Hgt- Basion-Bregma Height (ba-b)- direct distance ftbmlowest point on the anterior margin of foramsmgnum

5. CrnBs Lng- Cranial Base Length (ba-n)- direct distance frasion to basion

6. BsPrsth Lng- Basion-Prosthion Length (ba-pr)- direct distafroen basion to prosthion
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Appendix F Continued (Females)

WSuU

Burial # Mx Alv Brd MxAlvLng BiarBrd UpFcHgt M| nFmtBrd |[UpFcBrd NasHgt NasBrd
w214a - - 123 - 96 - - -
w660 69 57 137 - 105 103 - -
9w348 60 31 127 61 98 102 47 28
w343 59 52 129 62 96 106 36 28
9w351 58 52 124 60 96 106 44 27
w611 - - 118 - 90 96 - -
w730 - - 119 - 98 - - -
w640 67 47 128 62 107 103 46 28
w642 - 47 127 - 94 - - ;
w641 59 50 118 64 97 95 46 21
Mean 62 48 125 62 98 102 44 26
Total n=6 n=7 n=10 n=5 N=10 n=7 n=5 n=5

*Unit in millimeters

1. Mx Alv Brd - Maxillo-Alveolar Breadth (ecm-ecm)- maximum bréadcross the alveolar borders of the maxilla meason the lateral
surfaces at the location of the second maxillarjans¢ecm)

2. Mx Alv Lng- Maxillo-Alveolar Length (pr-alv)-direct distanceo prosthion to alveolon

3.Biar Brd- Biauricular Breadth (au-au)- least exterior brhaaitross the roots of the zygomatic processes(aejewer found

4. Up Fc Hgt- Upper Facial Height (n-pr)-direct distance fronsioa to prosthion

5. Mn Frnt Brd - Minimum Frontal Breadth (ft-ft)-direct distancetiwveen the two frontotemporale

6. Up Fc Brd- Upper Facial Breadth (fmt-fmt)-direct distancévieen the two external points on the frontomalanrsu

7. Nas Hgt- Nasal Height (n-ns)-direct distance between frasion to the midpoint of a line connecting the Isiygoints of the inferior margin
of the nasal notches

8. Nas Brd- Nasal Breadth (al-al)-maximum breadth of the napatture
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WSU
. Frmn
Burial # BiOrb InterOrb | Frntl Prtl Occp Mag
Orb Brd |Orb Hgt | Brd Brd Chrd Chrd Chrd Lng

ow214a - - - 21 123 112 91 36
9w660 - - - - 110 113 - -
9w348 38 35 - 22 108 103 93 37
9w343 43 36 106 22 114 111 93 39
9w351 41 36 100 21 113 107 94 38
ow611 40 36 - 21 100 102 93 33
9w730 - - - - 89 103 86 37
9w640 42 31 100 21 111 97 88 38
ow642 - - - 24 99 103 - -
w641 38 32 89 20 102 114 90 37
ow347:344 - - - - - 100 - -
Mean 40 34 99 21 107 106 91 37
Total n=6 n=6 n=4 n=8 n=10 n=11 n=8 n=8

*Units in millimeters

9. Orb Brd - Orbital Breadth (d-ec)-laterally sloping distarfcem dacryon to ectoconchion
10. Orb Hgt- Orbital Height-direct distance between the sugreand inferior orbital margins
11. BiOrd Brd- Biorbital Breadth (ec-ec)- direct distance betwrght and left ectoconchion

12. InterOrb Brd - Interorbital Breadth (d-d)-direct distance betweght and left dacryon
13. Frntl Chrd - Frontal Chord (n-b)- direct distance from nagiobregma taken in the midsagittal plane
14. Prtl Chrd- Parietal Chord (b-l)- direct distance from bregméambda taken in the midsagittal plane

15. Occp Chrd- Occipital Chord (I-0)- direct distance from lameopisthion taken in the midsagittal plane
16. Frmn Mag Lng- Foramen Magnum Length (ba-0)- direct distancenfb@asion to opisthion
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Appendix F Continued (Females)

WSU Burial # Frmn Mag Brd Mstd Lng Chin Hgt Hgt Mnd Bdy Brd Mnd Bdy Bgnl Wdth

9wW214a
9W660
9wW348
9W343
9w351
9we611
9W730
9W658b
9W640
9we642
9wW641
9W347:344
Mean
Total

*Unit in millimeters

1. Frmn Mag Brd - Foramen Magnum Breadth- distance between thealateargins of foramen magnum at the
points of greatest lateral curvature

2. Mstd Lng - Mastoid Length- vertical projection of the mastqirocess below and perpendicular to the eye-ear
(Frankfort) plane.

3. Chin Hgt - Chin Height (id-gn)-direct distance from infrada&le to gnathion

4. Hgt Mnd Bdy - Height of the Mandibular Body- direct distancerfr the alveolar process to the inferior border
of the mandible perpendicular to the base at thel lef the mental foramen

5. Brd Mnd Bdy - Breadth of the Mandibular Body- maximum breadthasured in the region of the mental
foramen perpendicular to the long axis of the miamidir body

6. Bgnl Wdth - Bigonial Width- direct distance between right daff gonion
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Appendix F Continued (Females)

WSU Burial # | Bendlyr Brd | Mn Rms Brd | Mx Rms Brd | Mx Rms Hgt

w214a - 32 45 60
w660 35 44 58
9w348 35 40 53
9w343 28 36 49
9w351 32 42 59
w640 - 34 43 54
w642 33 40 52
w641 30 37 58
9w347:344 35 44
Mean 33 41 55
Total

*Unit in millimeters

1. Bendlyr Brd- Bicondylar Breadth (cdl-cdl)- direct distance beém the most lateral points on the two condyles
2. Mn Rms Brd- Minimum Ramus Breadth- least breadth of the mardibramus measured perpendicular to the
height of the ramus

3. Mx Rms Brd- Maximum Ramus Breadth- distance between the nmistiar point on the mandibular ramus and
a line connecting the most posterior point on thiedyle and the angle of the jaw

4. Mx Rms Hgt-Maximum Ramus Height- direct distance from thehlefgt point on the mandibular condyle to
gonion

5. Mnd Lng- Mandibular Length- distance of the anterior margirthe chin from a center point on the projected
straight line placed along the posterior bordetheftwo mandibular angles*
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Appendix G

Frazer-Tyra Cranial Indices (Males)

Case WSU# Height Fronto - | Cranial | Cranial Cranial | Orbital Upper | Gnathic Zygo -
Breadth | Parietal Facial Module Index Facial Frontal

9We657
9W659
9W610:609
w217
w721
9W345:108
9W585

Mean
Total

Key:

Height-Length- H/L- cranial height/length

Height —Breadth- H/B- cranial height/breadth

Fronto-Parietal- MF/B- min frontal breadth/breadth

Cranial Facial- BZ/B- bizygomatic diameter/breadth

Cranial Module- Cranial length, breadth and heRjht/

Cranial Index Bass- Max Cranial Breadth x100/m@ni@l length

Orbital- OH/OW- Orbital Height/Width (breadth)

Nasal- NW/NH- nasal width/nasal height
Upper Facial- NA/BZ- nasion alveolar/bizygomatic breadth
Gnathic- BP/BN-endobasion-prosthion/endobasion nasion

Zygo-Frontal- MF/BZ-min frontal breadth/bizygomatic breadth
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Appendix H

Frazer-Tyra Cranial Indices (Females)

Case Height | Height Fronto - | Cranial | Cranial Cranial | Orbital Upper Gnathic Zygo -
WSU# Length | Breadth | Parietal Facial | Module Index Facial Frontal

9W660 - - 67.31 - 90.17 - -
9W348 91.51 112.7 73.13 150 81.21 | 0.9211 78.42
9wW640 77.19 98.51 79.85 145.67 78.36 | 0.7381 90.10
w641 75.9 98.44 75.78 140 77.11 | 0.8421 98.9
9W730 81.77 108.0 75.96 146 75.88
9W351 75.14

- - - - 0.878 92.38
9W611 69.27 93.23 67.67 145.33 74.30 0.9 85.71

9W642 - - 67.6 - 78.53 - -
9W343 73.37 108.0 76.8 148 67.93 0.837 93.3
9W214a 77.35 109.0 75 149.67 70.72 - -
Mean 77.69 103.99 73.23 146.38 77.13 85.27 89.8
Total n=8 n=7 n=9 n=7 n=9 n=6 n=6

Key:
Height-Length- H/L- cranial height/length

Height —Breadth- H/B- cranial height/breadth

Fronto-Parietal- MF/B- min frontal breadth/breadth

Cranial Facial- BZ/B- bizygomatic diameter/breadth

Cranial Module- Cranial length, breadth and heRjht/

Cranial Index Bass- Max Cranial Breadth x100/m@ni@l length

Orbital- OH/OW- Orbital Height/Width (breadth)

Nasal- NW/NH- nasal width/nasal height
Upper Facial- NA/BZ- nasion alveolar/bizygomatic breadth
Gnathic- BP/BN-endobasion-prosthion/endobasion nasion

Zygo-Frontal- MF/BZ-min frontal breadth/bizygomatic breadth
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Appendix |

Frazer-Tyra Post-Cranial Measurements (Males)

WSU
Burial

Male Long

Hmr
Mx
Dmtr
Mdshft

Bone Measurements: Humerus

Hmr
Mn
Dmtr
Mdshft

right

Right

w215

9w108

9w345

9w658a

w721

Mean

Total

*Unit measurements in millimeters

1. Hmr Mx Lng - Humerus Maximum Length- direct distance fromtinest superior point on the head of the humerus to
the most inferior point on the trochlea
2. Hmr Epi Brd- Humerus Epicondylar Breadth- distance of the raistally protruding point on the lateral epicoledy
from the corresponding projection of the mediatepiyle
3. Hmr Vrt Dmtr Hd- Humerus Vertical Diameter of Head- direct distabetveen the most superior and inferior points
on the border of the articular surfaces
4. Hmr Mx Dmtr MdShft - Humerus Maximum Diameter at Midshaft- maximurmatger at midshaft
5. Hm Mn Dmtr Mdshft- Humerus Minimum Diameter at Midshaft-minimum didaereat midshaft
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Appendix |

Male Long Bone Measurements: Femur

WSU
Eni Brd

ow652 | Side

a

w215

*Unit measurements in millimeters

1. Fmr Mx Lng- Femur Maximum Length- distance from the most sop@oint on the head of the femur to the most
inferior point on the distal condyles

2. FmrBicn Lng- Femur Bicondylar Length- distance from the mogtesior point on the head to a plane drawn along the
inferior surfaces of the distal condyles

3. Fmr Epi Brd- Femur Epicondylar Breadth- distance between thentwst laterally projecting points on the epicondyle
4. Fmr Mx Dmtr Fmr Hd- Femur Maximum Head Diameter- the maximum diameft¢ine femur head

5. Fmr A-P SubtrDmtr- Femur Anterior-Posterior (Sagittal) Subtrochamt&iameter- distance between anterior and
posterior surfaces at the proximal end of the diajsh measured perpendicular to the medial-latBaaheter

6. Fmr M-LSbtrchDmtr- Femur Medial-Lateral (Transverse) Subtrochanteramneter- distance between medial and
lateral surfaces of the proximal end of the diapghgs point of its greatest lateral expansion befleavbase of the lesser
trochanter

7. Fmr AP Mdsft Dmtr- Femur Anterior-Posterior (Sagittal) Midshaft Digere distance between anterior and posterior
surfaces measured approximately at the midpoittietliaphysis, at the highest elevation of lingzees

8. Fmr M-L Mdshft Dtr- Femur Medial-Lateral (Transverse) Midshaft Diametkstance between the medial and lateral
surfaces at midshaft. Measured perpendicular tarierior-posterior diameter

9. Fmr Mdshft Circ- Femur Midshaft Circumference- circumference mezdat the level of the midshaft diameters (#7

and #8)
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Appendix |

Male Long Bone Measurements: Tibia

WSU Tib Tib
Burial MxPrxE MxDmtr
Brd NF

right right

w215
9w345
9w659
9w652a
Mean
Total

*Unit measurements in millimeters

1. Tib Lng- Tibia Length- distance from the superior articidarface of the lateral condyle to the tip of thedial
malleolus

2. Tib MxPrxEBrd - Tibia Maximum Proximal Epiphyseal Breadth- maximdistance between the two most laterally
projecting points on the medial and lateral conslgiethe proximal articular region (epiphysis)

3. Tib Mx DstE Brd- Tibia Maximum Distal Epiphyseal Breadth- maximdistance between the two most laterally
projecting points on the medial malleolus and #terhl surface of the distal articular region (byis)

4. Tib MxDmtr NF- Tibia Maximum Diameter at the Nutrient Foramerstaiice between the anterior crest and the
posterior surface at the level of the nutrient fioea

5. Tib M-LDmtr NF- Tibia Medial-Lateral (Transverse) Diameter at theriént Foramen- straight line distance of the
medial margin from the interosseous crest at thel lef the nutrient foramen

6 Tib Circ NF- Tibia Circumference at the Nutrient Foramen-winference measured at the level of the nutrie@infien
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Appendix J

Frazer-Tyra Post-Cranial Measurements (Females)

Female Long Bone Measurements: Humerus

9w214a
9w660
9w733
9w351
w641
9w658a
Mean
Total

*Unit in millimeters
1. Hmr Mx Lng - Humerus Maximum Length- direct distance from tin@st superior point on the
head of the humerus to the most inferior pointrenttochlea
2. Hmr Epi Brd- Humerus Epicondylar Breadth- distance of the rfaistally protruding point
on the lateral epicondyle from the correspondirgjgution of the medial epicondyle
3. Hmr Vrt Dmtr Hd- Humerus Vertical Diameter of Head- direct distabetwveen the most
superior and inferior points on the border of thealar surfaces
4. Hmr Mx Dmtr MdShft - Humerus Maximum Diameter at Midshaft- maximumnoéger at
midshaft
5. Hm Mn Dmtr Mdshft- Humerus Minimum Diameter at Midshaft-minimum didereat
midshaft
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Appendix J

Female Long Bone Measurements: Femur

FmrBicn
Fmr A-P
Fmr M-L

A~

left | Dmtr

right
right
right

9W214a

9W733

o]
[*9]
Yol
©
=
(o]

9We642

9We641

Mean

Total

*Unit in millimeters

1. Fmr Mx Lng- Femur Maximum Length- distance from the most sep@oint on the head of the femur to the most
inferior point on the distal condyles

2. FmrBicn Lng- Femur Bicondylar Length- distance from the mogtesior point on the head to a plane drawn along the
inferior surfaces of the distal condyles

3. Fmr Epi Brd- Femur Epicondylar Breadth- distance between thentwst laterally projecting points on the epicondyle
4. Fmr Mx Dmtr Fmr Hd- Femur Maximum Head Diameter- the maximum diamefi¢ihe femur head

5. Fmr A-P SubtrDmtr- Femur Anterior-Posterior (Sagittal) Subtrochamt&iameter- distance between anterior and
posterior surfaces at the proximal end of the diajsh measured perpendicular to the medial-latBeatheter

6. Fmr M-LSbtrchDmtr- Femur Medial-Lateral (Transverse) Subtrochanter&neter- distance between medial and
lateral surfaces of the proximal end of the diafhgs point of its greatest lateral expansion beflosvbase of the lesser
trochanter

7. Fmr AP Mdsft Dmtr- Femur Anterior-Posterior (Sagittal) Midshaft Digere distance between anterior and posterior
surfaces measured approximately at the midpoititetliaphysis, at the highest elevation of lingzees

8. Fmr M-L Mdshft Dtr- Femur Medial-Lateral (Transverse) Midshaft Diametistance between the medial and lateral
surfaces at midshaft. Measured perpendicular tarierior-posterior diameter

9. Fmr Mdshft Circ- Femur Midshaft Circumference- circumference mezdat the level of the midshaft diameters (#7
and #8)
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Appendix J

Female Long Bone Measurements: Tibia

WSU Tib
Brd

Tib
MxDmtr
NF

right

right

*Unit in millimeters

1. Tib Lng- Tibia Length- distance from the superior articidarface of the lateral condyle to the tip of thedial

malleolus

2. Tib MxPrxEBrd - Tibia Maximum Proximal Epiphyseal Breadth- maximdistance between the two most laterally

projecting points on the medial and lateral conslgiEthe proximal articular region (epiphysis)

3. Tib Mx DstE Brd- Tibia Maximum Distal Epiphyseal Breadth- maximdistance between the two most laterally
projecting points on the medial malleolus and #ierhl surface of the distal articular region (bpgs)
4. Tib MxDmtr NF- Tibia Maximum Diameter at the Nutrient Foramerstalce between the anterior crest and the

posterior surface at the level of the nutrient fioea

5. Tib M-LDmtr NF- Tibia Medial-Lateral (Transverse) Diameter at theiriént Foramen- straight line distance of the

medial margin from the interosseous crest at thel lef the nutrient foramen

6 Tib Circ NF- Tibia Circumference at the Nutrient Foramen-winerence measured at the level of the nutriemtnien
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The Saginaw Valley Region has been the focus of Michigan arciggyefor many
decades. The Late Woodland period of the Saginaw Valley has beantehaed as an area that
prehistoric people abandoned as a permanent resident, but exploiualgaturing times of
scarcity. Furthermore, the valley’s resources were exployed biverse group of prehistoric
peoples, both native to Michigan and those Mississippian ‘intruddess¢y 1976; Holman and
Brashler 1999; Nordegt al. 2003; Stothers 1999). Though previous studies of the Frazer-Tyra
site (20SA9) have included ceramic and lithic analysis (Andrews 1995;\H#13€) and a study
of mortuary variability (Krakker 1997, 1983), an osteological reportiddeen generated for
the human remains nor a significant inquiry into dietary trendshimpopulation. The aim of
this study is to situate the Frazer-Tyra population within theudson of maize adoption and
dietary shifts that are common to the Late Woodland period in laols Prehistory. Using
carbon and nitrogen isotopes, this study will explore maize adoption and patteonswainption

for this Late Woodland population.
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