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ABSTRACT

The Lower lllinois River Valley (LIV) has been the subject of over a century
of focused archaeological inquiry, resulting in robust body of data with which to
investigate the lifeways of ancient indigenous peoples of midcontinental North
America. Among the most visible components of this record are the Middle
Woodland (50 cal BC-cal AD 400) and Late Woodland (cal 400-1000)
assemblages that document an extended period of significant social and
demographic transformation of the valley, marked by highly visible monumental
architecture, e.g. mounds, and often complex mortuary practices culminating in
the disposal of the dead with these monuments. Research reported in this
dissertation addresses several outstanding questions concerning Woodland
period settlement, moundbuilding and monumentality, mortuary practices,

kinship, and ideology during the LIV Woodland period.
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First, radiometric data from habitation and mound sites are used to test
models of LIV settlement between ca. 50 cal BC and cal AD 400. Analyses show
the conventional model of north-to-south LIV settlement is generally supported
by mortuary radiocarbon dates, but it is not wholly supported by dates from
associated habitation sites. Existing data do not readily support intrasite
chronologies at selection mound sites as well. Results indicate that LIV
settlement was more complex than suggested by existing models and
demonstrate the need for more robust models and datasets.

Second, moundbuilding and monumentality are investigated using a
geophysical approach. Results from several geophysical surveys of LIV Middle
Woodland mounds using multiple instruments demonstrate the utility of this
approach in the non-invasive investigation of internal mound structure. The
geophysical work reported here is the first application to LIV mounds, and it
points to new directions for the anthropological study of LIV mounds through
non-invasive methods.

Finally, a bioarchaeological/biological distance approach is employed to
investigate Woodland period mortuary practices, kinship, and ideology between
ca 50 cal BC and cal AD 1000. Two studies are reported, one regional and one
intrasite, that document interrelationships between community membership,
post-marital residency, kinship, and ideology. Results demonstrate Woodland
period mortuary practices were an important process through which kin
groups/lineages established and legitimized existing social relations within

communities.



viii

TABLE OF CONTENTS

Chapter 1 Introduction......cceeececccccccssr s n e e e e nmmnannns 1

Chapter 2 Time And Archaeological Traditions In The Lower lllinois Valley 9

ModelS......oiiiiiiiiiiiiiieee s —— 17
INtra-Site CRrONOIOQY - e 17
1 TTe = 1 (] o H PO TRPP 20
Regional Symbolic COmMMUNITIES .....ccooeiiieeiee e 22
Materials and Methods.........iriiiii e ——— 24
LT 27
ST L] o = 27
INtra-site€ ChrONOIOY ... e 39
1/ TTe = 1 (] o N PRSP 44
Regional Symbolic COmMMUNITIES .....ccoeeiiieeiee e 54
Discussion and CONCIUSION.......ccuuiiriiissnmmmmnrmisissnmsssrnnssssnssns s eessssnssssssenssses 60

Middle Woodland Mounds in the Lower lllinois River Valley........cccccccceiieneeee 64
Mound Archaeology in the lllinois Valley .....ccccccoviimimmmnsiiinimeeennninssessn. 65
Woodland Period Moundbuilding in the LIV .........cccmmmmmmeccssssceeenns 68
The “Standard Model” of Middle Woodland Mounds..........cccumuseesmnissnnnnn 70
Geophysical Prospection and the Standard Model..........cccceeeerrmeeeennennees 73

Cleared and/or Prepared SUIrfaces ......ccooeviiieiieeiiie e 74

Ramp and Tomb COMPIEXES ....ccooeeiieeieee e e 78



LOF=1 o] o1 g T Tl = 1YY N 82

Geophysical Testing in the LIV: A Successful Beginning........cccccceeeeennnnnns 83

Chapter 4 Creating Ancestors: Kinship, Mortuary Practices, And Ideology In

The Middle And Late Woodland Periods Of The Lower lllinois Valley.......... 86
Lower llinois Valley .....uuceeiiiiimmmmiiiinnnssssnssnssssssssssssssssssssssssssssssssnnnsssssssnnns 88
Mortuary Practices and Social INferences ..........ccceeeeerrrrrmecesssssrrnsmessseenns 91
Biological Distance in the LIV ..............eiiiiiiimriinnsnseeeeeeessssssssss s s nnnnnnes 96
Ancestor-Generative Model...........coomiiiiiiiimsrrrnniees s 98
Materials and Methods........iiiii e 103
ReESUILS ....ociiiiiiiiiiiiiissnee s 106

Regional ANAIYSIS ...t e e e eeeeee 106
SUD-SAMPIE ANAIYSES ... 110
Proportional ANAIYSES ...ttt e e e e e e eeeeee 120
[ 1T o1 U3 T ) o 126

Chapter 5 The Temporality of Community Dynamics: Mortuary and

Biological Variability at the Pete Klunk (11C4) and Gibson (11C5) Sites,

Calhoun County, HliNOIS ....cccuiiiimmemeeecsssss s nsses s e e s s s s nnnnnnnnnes 135
The Kampsville Mounds .......cccciiiiimmemiimmmsssssssssssssssssssssssssssssssssssssnnnns 138
Methods ... 142

RadiOCAIDON.....ccc e 142
MOrUANY Data ...t 143

Biological DiSTANCE .....cooviueeii e e 144



ReESUILS ....ociiiiiiiiiiiiiissnee s 145
Gibson Middle Woodland Dates ..........cceeeiiiaiiiimmrieeee e e 148
Pete Klunk Middle Woodland Dates ... 150
MOAEIS . nnn e 154
MOrUAIY ANAIYSIS. ...t e et e e e e e e e e e e 159
Biological Variation ...t 160

[ 1T o1 U3 T ) o 164

Chapter 6. CONCIUSION.......uemmeeeeeeeennnnr s ssssssssssss s s s 168

ReferenNCes Cited .. ccuii i iimireiineirmecrmreesrnaensssassnassasssassnnssnsssnssnnssnnsenssnnssnnsnnn 173



Xi

FIGURES

Figure 1. Lower lllinois valley mound and habitation sites, and mound survey
LU= 10 7T o £ T PSP 10
Figure 2. Elizabeth (EZ) calibrated date ranges sorted by calibrated median.....29
Figure 3. Gibson (GB) calibrated date ranges sorted by calibrated median. ...... 34
Figure 4. Kamp 9 (KP°9) calibrated date ranges sorted by calibrated median. ..39
Figure 5 Intra-site temporal models for Bedford, Gibson, Klunk, and Elizabeth
sites predicted by Martin (2002, 2005) and Charles (1985, 1992) represented
by Harris matrices. Individual boxes and numbers represent mounds or
mound components. Where available, median date of the calibrated
probability curve is adjacent to individual mounds. ............ccooviiiiiiiiiinnnnn. 40
Figure 6. Side-by-side boxplots of mound site median dates of the calibrated
probability curve by spatial cluster: (Group 1) Blue Island, Elizabeth, Naples-
Russell; (Group 2) Bedford, Montezuma; (Group 3) Gibson, Pete Klunk. ....46
Figure 7. Bluff crest mound sites differentiated by spatial group. ..o 47
Figure 8. Side-by-side boxplots of habitation site median dates of the calibrated
probability curve by spatial cluster: (Group 1) Archie, Massey, Napoleon
Hollow, Smiling Dan, Pool, Naples-Abbott; (Group 2) Apple Creek, Gardens
of Kampsville; (Group 3) Crane, Loy, Macoupin, Snyders. ........ccccccuuunnnnnn.. 51
Figure 9. Habitation sites differentiated by spatial group............eecciiiiiiinnnnnnnnnn. 52
Figure 10. Side-by-side boxplots of regional symbolic community mound site

median dates of the calibrated probability curve by spatial cluster: (Group 1)



Xii
Elizabeth-Naples Russell Complex; (Group 2) Mound House; (Group 3)
Kamp 9; (Group 4) PEISKET. .....uuuuiiiiiiiiiiiieeeee e 56
Figure 11. Floodplain mound sites differentiated by spatial group. .................... 57
Figure 12. Location of sites discussed in the text situated within the Lower
INOIS RIVEr VaIIEY. ... 70
Figure 13. Detail of electrical resistance profile of Mound House Mound 1 with
location of prepared surface and loaded fills indicated. ...............cccoennnenniin. 76
Figure 14. Electrical resistance profile of Golden Eagle Mound 1....................... 77
Figure 15. Time slices from ground-penetrating radar survey of Golden Eagle
Mound 2. Left: Capping layer as seen in data from 9.9 — 13 ns (estimated
90cmbs) from sensor. Right: Surface preparation as seen in data from 22.7-
23.9 ns (estimated 170cmbs) from SENSOF. .........uuviiiiiieiiiiiiieeeeeeee e 80

Figure 16. Geomagnetic results from the Kamp Mound Group. (a) Results from

Mound 6 and 7 (b) Results from Mound 1. ........cooiiiiiiiiiiceceeeeeeee e, 81
Figure 17. Lower lllinois Valley and sites discussed in this study. ..................... 89
Figure 18. Sub-sample covariance matrix determinants over time,.................. 112
Figure 19. Male sub-sample covariance matrix determinants over time .......... 116

Figure 20. Female sub-sample covariance matrix determinants over time. .....117
Figure 21. Processed burials covariance matrix determinants over time. ........ 118
Figure 22. Unprocessed burials covariance matrix determinants over time.....119
Figure 23. Proportions of male processed burials over time............cccceeeeeeeennn. 121
Figure 24 Proportions of female processed burials over time...........ccccceeeeeeenn. 122

Figure 25. Proportions of juvenile processed burials over time. ..........cccccoee.. 123



Xiii
Figure 26. Proportion of processed juvenile burials over proportion of adult male
PUFIAIS. ..t 124
Figure 27. Proportion of processed juvenile burials over proportion of adult
fermale DUNAIS. ... 125
Figure 28. Lower lllinois Valley and Kampsville Mounds.............cuuuueiiiiiinnnnnnn. 137
Figure 29. Unmodelled calibrated Pete Klunk and Gibson radiocarbon dates. 146
Figure 30. Kampsville Mounds three-phase model............oooiiiiiiiiinnnnnnn. 156
Figure 31. Kampsville Mounds five-phase model. ............ooooiiiiiiiiiiiieeeee. 158

Figure 32. Phase covariance matrix determinants over time. ..............cccccennne 162



Xiv

TABLES
Table 1. Lower lllinois Valley site names and IAS/STS designations. ................. 11
Table 2. New calibrated radiocarbon dates. ........cccooiiiiiiiiiiiiiiie e 12

Table 3. Published calibrated radiocarbon dates from Lower lllinois Valley
([T LT =T 1= 13

Table 4. Published calibrated radiocarbon dates from Lower lllinois Valley

habitation SItES. .....cooi i e 15
Table 5. Sites and associated radiocarbon dates discussed in text................. 104
Table 6. Male/Female covariance ratio analysis results. .............cooeeeeiciicinnnnns 108
Table 7. x*analysis of adult sex associations with processing by sample........ 109
Table 8. Processed treatment determinant ratio analysis results. .................... 110

Table 9. Covariance Matrix Determinants |C| of sub-samples organized by

median of the calibrated probability distribution..............ccccooeiiiiiiiiiiin. 111
Table 10. Levene’s Test of Equality of Variances results. ............ouuueiiiiiennnnnn. 114
Table 11. Spearman Rank Correlation Test results...........ccoooeviiiiiiiiicccceeeeeenn.. 114

Table 12. Gibson and Pete Klunk radiocarbon data organized by radiocarbon

age and Site/COMPONENT. ....coiiiiicre e 147
Table 13. Kampsville Mounds three-phase model. ..., 157
Table 14. Kampsville Mounds five-phase model. ..., 159
Table 15. Kampsville Mounds mortuary treatment comparisons..................... 160

Table 16. Biological variance measures of Pete Klunk and Gibson phases. ....163



Chapter 1

Introduction

The lllinois River Valley and its extensive record of human occupation,
particularly its record of ancient monumental tumuli, has been the subject of
antiquarian and archaeological interest since the nineteenth century (Baker et al.
1941; Buikstra 1988; Farnsworth 2004a, 2004b; Fowke 1905; Henderson 1884;
McAdams 1881; Snyder 1895, 1898, 1909; Thomas 1894). It is a history too
complex and storied to do justice in a few introductory paragraphs even by just
listing milestones relevant to the work reported here. lllinois Valley tumuli were
among the data Cyrus Thomas (1894) used to demonstrate the ancestors of
Native Americans were the authors of the ancient mounds of eastern North
America. P.F. Titterington’s (1935) article “Certain Bluff Mounds of Western
Jersey County, lllinois” was the first article in the first number of American
Antiquity. lllinois Valley data informed Thorne Deuel’s (1935) conception of
“Woodland Basic Culture” in his American Anthropologist article, “Basic
Cultures of the Mississippi Valley,” which was based on the W.C. McKern’s
(1939) Midwestern Taxonomic Method (MTM). This approach would be explicitly
applied to lllinois River Valley contexts in Fay-Cooper Cole and Thorne Deuel’s
(1937) influential Rediscovering lllinois: Archaeological Explorations in and
around Fulton County. lllinois River Valley archaeology would continue to figure

prominently through the mid-twentieth century in James Giriffin’s substantial



body of work. These efforts interpreted the local archaeological record or
attempted to organize the culture history of eastern North American (Baker et al.
1941; Griffin 1941, 1946, 1952d, 1952¢, 1955, 1958, 1967, 1978; Giriffin et al.
1970). The culmination of this work was, of course, Griffin’s (1952a) Archeology
of Eastern United States, which included chapters reporting or using lllinois
Valley data (Deuel 1952; Griffin 1952b, 1952¢; Neumann 1952; Wray 1952).
Crane and Giriffin’s early, and extensive, database of radiocarbon dates included
a considerable number of lllinois Valley samples, contributing to the still ongoing
correlation of the material record to time (Crane 1956; Crane and Griffin 1958a,
1958b, 1959, 1962, 1963, 1964, 1965, 1966, 1968a, 1968b, 1970, 1972a,
1972b). Mounds, including the human remains and artifacts within them, were
an important part of the lllinois archaeological datasets that informed this
scholarship.

The latter half of the twentieth century witnessed important
transformations of both Americanist and lllinois Valley archaeology. Stuart
Struever’s (1960, 1964, 1965, 1968a, 1968b; Struever and Houart 1972) work in
the Lower lllinois Valley coincided with the emergence of the New Archeology
(Binford 1962, 1971). During this time, Gregory Perino (1968, 1973a, 1973b,
2006) conducted his influential and extensive excavations of Lower lllinois Valley
mounds and created a corpus of data that continues to inform archaeological
and bioarchaeological investigations of past people (Cook 2006). Perino’s
innovation of complete excavation of mound sites, rather than simply excavating

artifact-rich central tombs, provided the representative evidential baseline for



Jane Buikstra’s (1972) Hopewell in the Lower lllinois Valley: A Regional Study of
Human Biological Variability and Prehistoric Mortuary Behavior.” This widely
influential work, and those that grew from it, would be foundational in the
emergency of bioarchaeology as an active and robust subdiscipline of
archaeology (Buikstra and Beck 2006). The latter half of the twentieth century
would also see the founding and growth of the Center for American Archeology
in Kampsville, IL—first known as Archeological Research, Inc., then the
Foundation for lllinois Archeology —which would become the interdisciplinary
institutional platform from which numerous advances in archaeological theory,
method, and knowledge would launch. It is within this long history and context
of archaeological research that the work reported here emerges. There are
outstanding problems in lllinois Valley archaeology because there has been
outstanding research in the lllinois Valley that has provided the necessary body
of scholarship and data to address the questions in the articles that follow. The
contributions reported here would not be possible, or conceivable, without the
considerable amount of work that precedes it.

In the following chapters | report new research that advances knowledge
in several important areas of Lower lllinois Valley (LIV) archaeology with broader
implications for Americanist Midwestern archaeology. The central problem that
unites the work presented here is the manner in which communities and the
social relations they embodied were established, reproduced, and transformed
during the period between ca. 50 cal BC and cal AD 1000, a span of time

corresponding to the archaeologically-defined Middle Woodland (50 cal BC - cal



AD 400) and Late Woodland (cal AD 400-1000) periods. The issues addressed
concern the chronology of migration and settlement, moundbuilding and
monumentalism, mortuary practices, kinship, and ideology in the LIV between
approximately 2000 and 1000 years before present.

The first article, “Time and Archaeological Traditions in the Lower lllinois
Valley,” (Chapter 2") uses radiometric data from mound and habitation sites to
test hypotheses about Middle Woodland period settlement of the LIV and intra-
site chronologies of moundbuilding. Several new radiocarbon dates from LIV
mound sites are introduced before the entire Middle Woodland radiometric
database is used to evaluate intra-site chronologies at select mound sites and to
investigate the temporality of LIV settlement. Habitation and mound data are
tested in order to detect potential differing temporal signatures. Theses analyses
differ from previous work by testing explicit regional temporal models of
settlement and moundbuilding, as opposed to site-specific or general
discussions of chronology based uncritical use of radiocarbon data, e.g.
University of Michigan dates, and uncalibrated dates. Our results generally
support a north-to-south settlement trajectory, particularly when viewed from
mound dates; however, unexpected early radiocarbon dates from Kampsville
Hollow and Macoupin Creek indicate the process of settlement was more
complex than typically appreciated and an emphasize the need for increased

radiometric sampling and alternative models. Importantly, the results presented

! Jason L. King, Jane E. Buikstra and Douglas K. Charles. “Time and Archaeological Traditions
in the Lower lllinois Valley.” American Antiquity 76(3):500-528 (2011)



here provide the basis for building new models of the temporality of community
establishment, interaction, and change.

The second article, “The Role of Geophysics in Evaluating Structural
Variation in Middle Woodland Mounds in the Lower lllinois Valley” (Chapter 3?)
addresses current problems concerning the investigation of ancient tumuli and
the manner in which geophysical prospection is employed to address them. In
this article, my coauthors and | present our recent groundbreaking work using
geophysical prospection to investigate the structure of MW mounds within the
context of mound excavations and regional surveys of external morphology.
Geophysics is presented as an important non-invasive approach for relatively
rapidly collecting data on internal structure and evaluating the conservation
status of tumuli. Emphasis is placed on the empirical challenges of geophysical
mound data, particularly concerning detecting and differentiating between
geophysical signatures of mound soils and mound structures. The second
concern of this article is the manner in which archaeologists can move from
empirical interpretation of geophysical results to using geophysical data to
address anthropological questions about past communities.

“Creating Ancestors: Kinship, Mortuary Practices, and Ideology in the
Middle and Late Woodland Periods of the Lower lllinois,” (Chapter 4) is a

bioarchaeological investigation of regional Middle Woodland and Late Woodland

2 Jason L. King, Duncan McKinnon, Jason T. Herrmann, Jane E. Buikstra, and Taylor H.
Thornton. “The Role of Geophysics in Evaluating Structural Variation in Middle Woodland
Mounds in the Lower lllinois Valley” In Archaeological Remote Sensing: Applications in North
America, Duncan McKinnon and Bryan Haley, eds. University of Alabama Press (in press).



mortuary practices. In that chapter, | present a new model for understanding
changing mortuary practices and their connections to kinship, community
membership, and ideology. This model posits that limited-access mortuary
treatments (processing) during the Middle and Late Woodland periods were
employed by influential lineages within communities to ritually construct their
dead kin as ancestors to the exclusion of others in the community, e.g. post-
marital migrants, new recruits, and junior lineages. | argue this exclusionary
social action deliberately reproduced and legitimized specific forms of
Woodland period social relations within communities, rather than merely
represented individualized status differences. Results indicate continuity in
community structure and its relationships to kinship, locality, and mortuary
treatments between ca. 50 cal BC - cal AD 1000, across the presumed cultural
disjuncture inferred from material culture. This work improves upon previous
analyses that either focus solely on the MW assemblages or overly emphasize
differences between archaeologically-defined time periods to promote
unsupported interpretations of social collapse and/or social organization from
inferred individual-centric representations of the dead.

The final article, “The Temporality of Community Dynamics: Mortuary and
Biological Variability at the Pete Klunk (11C4) and Gibson (11C5) Sites, Calhoun
County, lllinois,” (Chapter 4) uses the approach reported in “Creating Ancestors”
in an intra-site analysis of two Middle Woodland sites overlooking Kampsville
Hollow. New radiocarbon dates are reported for both sites. Prior to this

dissertation only a single radiocarbon date existed for the MW component of the



Pete Klunk site—a site that has been integral for understanding MW mortuary
practices. Thus, the new radiocarbon data places the Pete Klunk and Gibson
sites in their proper temporal context for the first time and show simultaneous
use of mounds at both sites. Radiometric data are used to partition the Pete
Klunk and Gibson mortuary and biological distance datasets into sub-samples
to investigate the ancestor-generative model presented in Article 3/Chapter 4 at
the intra-site level. The new temporal data provide increased resolution of social
processes in the Kampsville Hollow community and provide insight into
previously unknown community dynamics. Results document previously
undetected changes in mortuary practices, post-marital residency practices,
and mortuary practices at the Kampsville mounds, and provide insight into
manner in which relatively stable forms of mortuary practices (processing) were
employed to legitimize the social relationships with communities.

Finally, Chapter 6 summarizes results presented in Chapters 2-5 and suggests
future research directions in LIV archaeology. These articles contribute to
advancing a methodologically, analytically, and theoretically-informed
perspective on Woodland archaeology. Article 1 (Chapter 2) and Article 4
(Chapter 5) provide the beginning of refined regional and intra-site chronologies
to more firmly anchor subsequent studies while demonstrating the need for
more date. Article 2 (Chapter 3) illustrates initial non-invasive strategies for
inventory and investigation of Woodland funerary monuments through non-
invasive geophysical prospection. Articles 3 and 4 (Chapters 4 and 5) explore

Woodland period transformations of social relations and funerary practice at the



regional (Chapter 4) and community levels (Chapter 5), respectively, anchoring

Middle and Late Woodland social process in kinship.



Chapter 2

Time And Archaeological Traditions In The Lower lllinois Valley

The mortuary monuments lining the lower lllinois valley (Figure 1, Table 1)
have stimulated well over a century of archaeological inquiry (Henderson 1884;
Thomas 1894). Among these, none are more highly visible than those tumuli
belonging to the Middle Woodland period, typically associated with crypt-ramp
complexes and finely crafted “Hopewell” artifacts, frequently of non-local raw
materials (Braun 1979; Brown 1968, 1979; Buikstra 1976, 1988; Buikstra et al.
1998; Charles et al. 2004; Farnsworth 2004; Perino 1968, 2006; Struever 1968;
Struever and Houart 1972). Despite intense scholarly interest and early
applications of radiometric techniques (e.g., Crane and Griffin 1958a, 1958b,
1959, 1962, 1963, 1964, 1965, 1966, 1968, 1970, 1972a, 1972b), fundamental
chronological issues remain unresolved. These include (1) intra-site mound
chronologies of bluff top mound groups; (2) the timing and pattern of valley
settlement; and (3) the emergence of regional symbolic communities (Ruby et al.
2005) in relationship to settlement of the valley. Regional chronological problems
are exacerbated by the indeterminacy of early radiocarbon assays in the
regional database with broad error ranges (Crane 1956; Crane and Griffin 1958a,

1958b, 1959, 1962, 1963, 1964, 1965, 1966, 1968, 1970, 1972a, 1972b).



Figure 1. Lower lllinois valley mound and habitation sites, and mound survey transects.

20km

QO Habitation

ik [ Bluffcrest N
Ay .
gt 7 <> Floodplain

10



11

Table 1. Lower lllinois Valley site names and IAS/STS designations.

Site Name IAS/STS Designation
Apple Creek 11GE2
Archie 11MG17
Bedford 11PK7
Blue Island 11PK1384
Crane -
Elizabeth 11PK512
Gibson 11C5
Irving 11PK2
Kamp 11C12
Loy -
Macoupin 11JY70
Massey 11MG15
Montezuma 11PK1245
Mound House 11GE7
Naples-Abbot 11STH
Naples-Russell 11PK513
Napoleon Hollow 11PK500
Peisker 11C135
Pete Klunk 11C4
Pool 11PK1
Smilling Dan 11ST123
Snyders 11C8

The Buried Gardens of Kampsville 11C373

Such chronological questions are significant, because they relate to the
proposition that this phenomenon archaeologists term Hopewell—long distance
movement of rare materials, elaborate mortuary and other ceremonial
manifestations, and widespread iconographic and design elements—is a
materialization of “increased intensity of social, political and economic relations
among individuals, residential groups and wider communities” in a context of
demographic and geographic transformation (Charles et al. 2004:49; see also
Charles and Buikstra 2002; Van Gilder and Charles 2003). To address these
issues, we present hypotheses amenable to testing with radiometric data. Our

tests are based upon fourteen new, high-precision radiocarbon assays from



Middle Woodland mound sites (Table 2), supplemented with published mound

(Table 3) and habitation site dates (Table 4).

Table 2. New calibrated radiocarbon dates.

12

Sample” Lab # 8'C  '“C AgezE (BP) Cal Range (20) Median
Blue Island 6 Burial 1 Skeleton 2 QL-4902 -20.0 2058+14 160 -3 B.C. 74 B.C.
Elizabeth 4 Burial 2 QL-4893  -21.5 2010£15 46 B.C.-AD. 47 -12B.C.
Gibson 1 Burial 16 QL-4897  -21.6 2000+15 43B.C.-AD. 51 0
Elizabeth 1 Burial 3 Skeleton 1 QL-4891 -21.0 1990+15 39B.C.-A.D.54 AD.12
Elizabeth 7 Burial 9 Skeleton 2 QL-4895 -21.4 1940+16 A.D.21-122 A.D. 62
Naples-Russell 8 Burial 1 Skeleton 1 QL-4904 -20.7 1913+16 A.D.58-127 A.D. 91
Elizabeth 6 Burial 4 Skeleton 5 QL-4894 -20.0 1908+15 A.D.64-128 A.D. 97
Elizabeth 3 Burial 2 Skeleton 1 QL-4892 -20.6 1881+16 A.D. 72 -211 A.D. 111
Kamp 9 Burial 4 QL-4903  -20.3 184914 A.D.93-230 A.D.170
Gibson 3 Burial 17 QL-4899  -21.2 1799416 AD. 136 - 314 AD. 221
Gibson 5 Burial 30 QL-4901 -20.3 1756+16 A.D. 237 - 336 A.D. 293
Gibson 2 Burial 2 QL-4898 -21.1 1745+16 A.D. 240 - 345 A.D. 295
Gibson 4 Burial 2 QL-4900 -21.3 1705+16 A.D. 258 — 398 A.D. 346
QL-4896 -21.1 1312121 A.D. 658 - 769 A.D. 687

Elizabeth 10 Burial 14

#Skeleton numbers are provided for burials that included more than one individual. Those lacking skeleton

designations are single inhumations.
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Table 3. Published calibrated radiocarbon dates from Lower lllinois Valley mound sites.

Sample? Lab # “C Age (BP)  Calibrated Range (20) median Source

Montezuma 9 Central Feature M-1485 2110+130 407 B.C.-A.D. 210 146 B.C. (Crane and Giriffin 1968)
Elizabeth 6 Feature 1, Prepared Surface ISGS-844 2070+75 356 B.C.-AD.78 96 B.C. (Charles, Leigh and Buikstra 1988)
Kamp 9, Pike Vessel 3 ISGS-1780 2060+70 352 B.C.-A.D. 80 83 B.C. (Asch 1990)

Mound House 1 Feature 260-08-1 ISGS-2974 2040+70 347 B.C.-A.D. 123 57 B.C. (Buikstra et al. 1998)
Elizabeth 7 Sq 143-14A, Feature 1 ISGS-1316 2030+70 339 B.C.-A.D. 126 44 BC (Charles, Leigh and Buikstra 1988)
Kamp 9, Sub-Mound Pit 2 ISGS-1774 2020+70 202 B.C.-A.D. 129 32 B.C. (Asch 1990)

Mound House 1 Feature 259-02A ISGS-2973 2010+70 199 B.C.-A.D. 131 20BC (Buikstra et al. 1998)
Peisker 2, Sub-Mound Feature L ISGS-1109 1980+80 179 B.C. - A.D. 220 A.D.13 (Farnsworth and Asch 1986)
Elizabeth 6 Sq 85, Feature 1, Central tomb ISGS-1140 1980+70 172 B.C. -A.D. 210 AD. 14 (Charles, Leigh and Buikstra 1988)
Kamp 9, Sub-Mound Pit M-1040 1980+75 173 B.C. -A.D. 213 AD. 14 (Crane and Giriffin 1962)
Mound House 1 Feature 227-04 ISGS-2970 1960+70 158 B.C. - A.D. 221 A.D. 38 (Buikstra et al. 1998)
Peisker 3, Sub-Mound Feature 1038a WIS-942 1955+60 94 B.C.-A.D. 216 A.D. 44 (Bender et al. 1979)
Bedford 10-11, Basin M-444 1940+125 349 B.C.-A.D. 385 A.D. 59 (Crane and Giriffin 1958a)
Elizabeth 7 Sq 110, Central crypt ISGS-1317 1940+70 105 B.C. - A.D. 238 A.D. 62 (Charles, Leigh and Buikstra 1988)
Kamp 9, Pike Vessel 2 M-1039 1940+75 154 B.C. - A.D. 241 A.D. 62 (Crane and Giriffin 1962)
Kamp 9, Pike Vessel 3 ISGS-1652 1940+70 105 B.C. - A.D. 238 A.D. 62 (Asch 1990)

Mound House 1 Feature 230 ISGS-2948 1940+70 105 B.C. - A.D. 238 A.D. 62 (Buikstra et al. 1998)
Mound House 1 Feature 262-03 ISGS-2969 1940+70 105 B.C. - A.D. 238 A.D. 62 (Buikstra et al. 1998)
Bedford 10-11, Basin M-443 1930+125 346 B.C. - A.D. 390 AD.72 (Crane and Giriffin 1958a)
Mound House 1 Feature 252-02 ISGS-2972 1910+70 84 B.C.-A.D. 316 A.D. 98 (Buikstra et al. 1998)
Mound House 1 Feature 258-05-1 ISGS-2971 1900+70 48 B.C.-A.D. 318 A.D. 110 (Buikstra et al. 1998)

Kamp 9, Central Feature Log ISGS-1778 1890+70 44 B.C. - A.D. 321 A.D. 121 (Asch 1990)

Peisker 3, Sub-Mound Feature 2 M-1570 1880+120 165 B.C. - A.D. 410 A.D.134 (Crane and Giriffin 1968)
Peisker 3, Sub-Mound Feature 5 M-2223 1860+140 193 B.C. - A.D. 531 A.D. 157 (Crane and Giriffin 1972a)
Mound House 1 Feature 232-1, 4-6 ISGS-2976 1850+80 A.D. 0 - 381 A.D. 169 (Buikstra et al. 1998)
Peisker 2, Sub-Mound Feature W 0-2269 1850+105 87 B.C.-A.D. 419 A.D.170 (Struever 1968)

Peisker 3, Sub-Mound Feature 1094a WIS-947 1835+70 A.D. 26 - 380 A.D. 183 (Bender et al. 1979)
Mound House 1 SQ-78-08/09b ISGS-2549 1820+70 A.D. 57 - 383 A.D. 198 (Buikstra et al. 1998)
Peisker 2, Sub-Mound Feature V 1820+160 -174 B.C. - A.D. 562 A.D. 200 (Struever 1968)

Kamp 9, Central Feature Log M-1041 1810+75 A.D. 56 - 396 A.D. 211 (Crane and Giriffin 1962)
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Mound House 1 Feature 258-05-2
Pete Klunk 1, Primary A

Peisker 2, Sub-Mound Feature 7
Elizabeth 3 Burial 7 Skeleton 1
Kamp 9, Pike Vessel 1

Peisker 3, Sub-Mound Feature 10302
Bedford 4 Burial 19

Peisker 3, Sub-Mound Feature 1
Bedford 9, Central crypt

Elizabeth 10 Burial 14

Elizabeth 10 Burial 14

ISGS-2975
M-1161
M-1405

GX-18529-AMS
M-1038
WIS-950
M-445
M-1569
M-446
ISGS-1527b
ISGS-1527a

1800+70
1775+75
1770+130
1767+51
1760+100
1755+60
1720+125
1700+120
1550+125
1260+70
900+100

A.D. 72 -392
A.D.80-414
38 B.C. - A.D. 549
A.D. 132 - 388
A.D. 57 - 533
A.D.130-410
A.D. 53 - 594
A.D. 77 -592
A.D.215-765
A.D. 649 - 944
A.D. 903 - 1284

A.D.
A.D.
A.D.
A.D.
A.D.
A.D.
A.D.
A.D.
A.D.
A.D.
A.D. 1127

222
253
259
268
271
282
313
336
489
764

(Charles, Leigh and Buikstra 1988)
(Charles, Leigh and Buikstra 1988)

2Skeleton numbers are provided for burials that included more than one individual. Those lacking skeleton designations are single inhumations.
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Table 4. Published calibrated radiocarbon dates from Lower lllinois Valley habitation sites.

Sample Lab # “C Age + E BP 2¢ Cal Range Cal Median Source
Naples-Abbott, Smith Area ISGS-1645 2100+130 403 B.C.-A.D. 210 135B.C. (Asch 1987)

Gardens of Kampsville ISGS-1818 2100+70 359 B.C.-A.D. 49 130 BC (Studenmund and Farnsworth 2000)
Loy, carbonized nutshell ISGS-1078 2040+70 347 B.C.-A.D. 123 57 B.C. (Farnsworth and Asch 1986)
Macoupin Sample 6% M-2225 2020+200 702 B.C. - A.D. 502 42 B.C. (Crane and Giriffin 1972b)
Smiling Dan SQ39-17B-19B, dispersed nutshell and wood ISGS-854 2020+75 347 B.C.-A.D. 113 33 B.C. (Stafford and Sant 1985)

Loy, pit feature, charcoal mass ISGS-181 2010+85 347 B.C.-A.D. 214 24 B.C. (Coleman and Liu 1975)
Napoleon Hollow, Block IV, Feature 45-01,01P, 02,03,03BP ISGS-916 2000+70 199 B.C. - A.D. 201 9 B.C. (Wiant and McGimsey 1986)
Loy ISGS-1105 1970+80 171 B.C. -AD. 224 A.D. 25 (Farnsworth and Asch 1986)
Loy ISGS-251 1970+80 171 B.C. -AD. 224 A.D. 25 (Liu et al. 1986)

Loy, pit hearth ISGS-171 1970+75 165 B.C. - A.D. 214 A.D. 26 (Coleman and Liu 1975)
Napoleon Hollow, Block |, SQ73-08A,09A, midden ISGS-935 1970+70 164 B.C. - A.D. 213 A.D. 26 (Wiant and McGimsey 1986)
Gardens of Kampsville ISGS-1813 1960+70 158 B.C. - A.D. 221 A.D. 38 (Studenmund and Farnsworth 2000)
Macoupin, Feature 127, charcoal M-2229 1950+200 397 B.C. - A.D. 533 A.D. 42 (Crane and Giriffin 1972b)
Massey, Feature11-02-3-4 ISGS-963 1930+70 93 B.C.-A.D. 243 AD. 74 (Farnsworth and Koski 1985)
Gardens of Kampsville ISGS-1808 1920+70 91 B.C. - A.D. 253 A.D. 86 (Studenmund and Farnsworth 2000)
Smiling Dan, midden ISGS-1094 1910+40 A.D.5-216 A.D. 95 (Stafford and Sant 1985)
Macoupin, Feature 173 M-2243 1900+140 350 B.C. - A.D. 429 A.D. 108 (Crane and Giriffin 1972b)
Archie, Feature 4 Zone 2 ISGS-966 1900+70 48 B.C.-A.D. 318 A.D. 110 (Farnsworth and Koski 1985)
Snyders, Feature 8c M-1154 1890+75 47 B.C.-A.D. 326 A.D.122 (Crane and Giriffin 1963)
Napoleon Hollow, Block 1V, SQ237-05 1ISGS-931 1880+70 39B.C.-AD. 323 A.D. 133 (Wiant and McGimsey 1986)
Crane ISGS-1107 1870+70 37 B.C. - A.D. 331 A.D. 146 (Conrad et al. 1984)
Snyders, Pit 18 Feature C M-1487 1850+120 160 B.C. - A.D. 430 A.D.170 (Crane and Giriffin 1965)
Napoleon Hollow, Block IV - SQ237-02,03A,03B ISGS-834 1840+75 A.D. 20 - 381 A.D.179 (Wiant and McGimsey 1986)
Smiling Dan, Post mold Unit IIb Beta-4534 1830+50 A.D.71-328 A.D.184 (Stafford and Sant 1985)
Napoleon Hollow, Block IV - F41-01,02 ISGS-929 1810+70 A.D. 66 - 388 A.D. 210 (Wiant and McGimsey 1986)
Naples-Abbott, Smith Area ISGS-1650 1810+70 A.D. 66 - 388 A.D. 210 (Asch 1987)

Gardens of Kampsville ISGS-1814 1810+70 A.D. 66 - 388 A.D. 210 (Studenmund and Farnsworth 2000)
Smiling Dan, Unit Il Beta-4980 1805+95 A.D.1-427 A.D. 219 (Stafford and Sant 1985)
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Archie, Feature 5 Zone 1-2

Crane, Carbonized Nut shell®
Napoleon Hollow, Block |, SQ73-03-06
Gardens of Kampsville

Smiling Dan, Feature 231

Smiling Dan, Trench F profile wall
Crane

Massey, Feature 1-01-02

Pool

Macoupin, Sample 101

Snyders, Feature 8d

Apple Creek

Crane

Smiling Dan, Feature 61

Smiling Dan,
Macoupin, F 44b
Apple Creek, Feature 367b

ISGS-964
ISGS-1200
ISGS-904
ISGS-1102
ISGS-1027
ISGS-841
ISGS-951
ISGS-965
M-183
M-2245
M-1155
ISGS-1204
ISGS-1081
ISGS-958
Beta-4981
M-2244
M-1721

1800+70
1800+70
1800+70
1790+70
1790+80
1780+75
1750+70
1750+70
1740+125
1730+130
1720+75
1710+70
1710+70
1700+70
1630+80
1500+130
1490+130

A.D.
A.D.
A.D.
A.D.
A.D.
A.D.
A.D.
A.D.
A.D.
A.D.

A.D.
A.D.
A.D.
A.D.
A.D.
A.D.
A.D.

72 -392
72 -392
72 -392
79 -397
63 - 416
78 -412
87 - 428
87 - 428
22 - 571

25 - 591

129 - 532
134 - 532
134 - 532
139 - 534
242 - 595
240 -798
245 - 805

A.D.
A.D.
A.D.
A.D.
A.D.
A.D.
A.D.
A.D.
AD.
AD.
A.D.
A.D.
A.D.
A.D.
A.D.
A.D.
A.D.

222
222
222
235
235
247
285
285
292
302
316
328
328
339
424
536
546

Farnsworth and Koski 1985)

Farnsworth and Asch 1986)

Wiant and McGimsey 1986)

Farnsworth and Asch 1986)
(Stafford and Sant 1985)
(Stafford and Sant 1985)

(Conrad et al. 1984)
(Farnsworth and Koski 1985)
(Crane 1956)

(Crane and Giriffin 1972b)
(Crane and Girriffin 1963)
(Farnsworth and Asch 1986)

(Conrad et al. 1984)
(Stafford and Sant 1985)
(Stafford and Sant 1985)
(Crane and Giriffin 1972b)
(Crane and Giriffin 1966)

—_ = —~ =

#Not included in analysis. Crane and Griffin (1972) called this assay “a bad run” without elaboration.

°An earlier assay of the same material (ISGS-1078) returned a date of 2040+70 B.P.
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Models

Intra-Site Chronology

Charles (1985, 1992) developed a model of mound group formation that
correlates external mound shape and mound position with time. External
structure of unexcavated mounds was found to differentiate among and
between Middle (4 types) and Late Woodland (2 types) mounds. Spatially, the
earliest mounds in a mound group occur on the most prominent, distal bluff
ridges, which provided the greatest viewscapes of the valley. In complementary
fashion, these loci are highly visible from the valley floor. Later mounds
occupied increasingly less prominent spaces. These six mound types were then
used to establish the migration model (see below).

Seriation of genetic variation between groups of human remains
recovered from individual mounds at the Gibson and Pete Klunk sites tentatively
supported Charles’ structural/spatial model. Konigsberg (1987) measured
biological distances between cemetery samples within mounds as a proxy for
time to test hypothesized intra-site chronologies, assuming greater biological
distances would correlate with temporal distance between individual mounds.
However, lack of a robust suite of absolute dates for either site left his
chronologies unanchored and in need of further testing.

Middle Woodland mound size and structural complexity have also been
hypothesized as time-sensitive variables, based on excavation at the Elizabeth

site (Bullington 1988; Charles, Leigh and Buikstra 1988). Structural complexity
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was measured as the addition of novel components to mounds (e.g., central
feature, burial ring, ramp extensions). Both size and complexity appeared to
align with existing expectations of tumulus location relative to the distal end of
the bluff’s ridge (Bullington 1988:220). Thus, earlier mounds were small, simple
structures located on distal bluff ridges while later mounds were large, complex
and occupied less prominent locations.

Recently, Martin (2002, 2005) has presented a (re)construction of lllinois
Middle Woodland burial practices that differs from that developed by Buikstra
and Charles (Buikstra 1976, 1988; Buikstra and Charles 1999; Charles 1985,
1992, 1995; Charles and Buikstra 2002; Charles et al. 2004). Applying concepts
developed by the philosopher of science Bruno Latour, Martin’s analysis
involved identifying “Latourian controversies,” which he defined as ideological
disputes involving the representation of social order. Martin recognized
controversies as the superimposition of mound types defined by his analysis
(e.g., the ramp/crypt complex constructed on top of the subfloor processing pits
and associated graves in Gibson mounds 2 and 5 described below). Martin’s
typology, and thus pattern, had not been identified by Bullington (1988) or by
Buikstra and Charles (e.g. 1999). While the structural configuration Martin
identifies appears to have some validity, the assertion that these components
represent the work of factions with competing ideologies within Middle
Woodland populations is made in the absence of any definition of “group” or
“community,” or indications what these factions might be in standard

anthropological terminology. Though purportedly based on agency theory,
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Martin’s analysis is inherently and synchronically structuralist, and there is no
discussion of this Hopewellian practice within a larger framework of Eastern
Woodlands prehistory. Charles’ model recognizes both diachronic and
synchronic relationships among variables and embeds Middle Woodland
practice within the prehistory of the region (Buikstra and Charles 1999; Charles
1992, 1995; Charles and Buikstra 2002; Charles et al. 2004; see also Bullington
1988). A full consideration of the theoretical and methodological issues invoked
by Martin’s work is beyond the scope of this article. Martin’s (2002) dissertation,
the basis for his 2005 article, does provide an extended analysis amenable to
examination via the "C dates now available. We compare his expected intra-site
chronologies with those predicted by the aforementioned mound group
formation model.

Implicit in all interpretations, with the exception of Martin’s model, is the
assumption that individual mounds within sites were used serially, with mound
use lasting perhaps a single generation. Temporal overlap between mounds, if it
occurs at all, is expected only at initiation and closure of sequential structures.
The possibility of concurrent use of structures within sites has received less
attention; thus, contemporaneity of mounds is a potentially complicating factor

for most site/mound group formation models.
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Migration

Evidence from habitation and mortuary sites suggests the lower lllinois
valley was largely vacant between the end of the Early Woodland period, ca. 200
B.C., until the early Middle Woodland Period, ca. 50 B.C. (Buikstra and Charles
1999; Charles 1985, 1992, 1995; Farnsworth 1986; Farnsworth and Asch 1986).
In their analysis of ceramics and then-extant radiocarbon dates, Farnsworth and
Asch (1986) estimated an 150-year hiatus between late Early Woodland Black
Sand (Cypress Phase) and initial Middle Woodland Havana (Mound House
Phase) occupations in the lower lllinois valley, indicated by both a gap in
uncalibrated radiocarbon ages (B.P.) and the absence of transitional Cypress to
Havana cultural residues (i.e., ceramics). Population densities estimated from
cemetery distribution data also indicate small or nonexistent populations within
the lower Valley during the Early Woodland period (Charles et al. 1986). Both
Terminal Archaic and Early Woodland cemeteries are infrequent compared to
Archaic and Middle Woodland cemeteries, suggesting depopulation of the
region.

By ca. 50 B.C., the appearance of prominent bluff crest tumuli—
community cemeteries—along the valley margins and habitation sites—
residential communities —signaled the presence of new groups and the
beginning of the Middle Woodland period. Migrants into the lower lllinois valley
may have originated in the central lllinois valley (Buikstra and Charles 1999;
Charles 1985, 1992, 1995; Farnsworth and Asch 1986) and occupied “territory

that was already vacated” (Farnsworth and Asch 1986:446). Analyses of material
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culture (e.g., ceramics) (Farnsworth and Asch 1986) and mound structure
(Bullington 1988) support a significant central valley contribution to lower valley
dynamics; however, neither the genetic nor the demographic structure of
migration and settlement of the lower valley has been extensively modeled due
to an absence of temporal control.

Based on structural and spatial analysis of Middle Woodland bluff crest
mounds from the two transects indicated in Figure 1, Charles (1985, 1992, 1995)
hypothesized that initial settlement occurred at the northern end of the lower
valley, along its western edge near Blue Creek (Figure 1). Subsequent expansion
was hypothesized both northward toward Mauvaise Terre Creek and southward
toward the confluence of the lllinois and Mississippi Rivers. The spatial-temporal
distribution of residential sites should correlate with the mound data, reflecting
this demographic transformation of the lower valley. However, in their
assessment of Middle Woodland habitation site dates, Studenmund and
Farnsworth (2000) found the radiometric data did not fit a southward migration
model though they suggest a trend of movement from north to south (but see
Discussion and Conclusion section below).

Expectations for a north-to-south migration model are directly testable.
The earliest bluff crest mound and habitation dates should cluster on the
western side of the main valley near Blue Creek. Later sites should be found
both north and south of the initial occupation. More recent settlements and

cemeteries are expected in the southern portion of the valley.
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Regional Symbolic Communities

Ruby et al. (2005) have outlined a model of Middle Woodland community
interactions for regional Hopewell expressions, including the lower lllinois valley.
They suggest three types or forms of community for Middle Woodland/Hopewell
groups—residential, sustainable and symbolic—and they anchor the emergence
of lllinois Hopewell in the formation and maintenance of large symbolic
communities that integrated residential communities into larger, more inclusive
groups (Ruby et al. 2005:123-4). While sustainable communities may
incorporate multiple residential communities (or parts of communities), symbolic
communities may be coterminous with either, or cross-cut them, and there may
be multiple symbolic communities at the same or different scales. These
definitions of community reflect organizing principles, not cross-cultural entities.
Residential communities are defined by geographic proximity, sustainable
communities refer to long-term viable biological and social populations, and
symbolic communities are reflective of cultural practice. Development of
symbolic communities can be traced via their expression in Middle
Woodland/Hopewellian monumentalism where moundbuilding is embedded in
ceremonial contexts broader than solely funerary ritual (Buikstra and Charles
1999; Buikstra et al. 1998; Charles 1985). In the lower lllinois valley, different
community scales are materially manifested as different types and locations of
sites. Bluff crest tumuli, in general, served to integrate floodplain residential
hamlets into small and inclusive local symbolic communities. Floodplain mound

sites incorporated a broader range of civic and ceremonial functions, integrating
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local symbolic communities, or segments of those communities, into larger
regional groups, creating and maintaining regional symbolic communities
(Buikstra et al. 1998; Charles et al. 2004; Ruby et al. 2005; Struever and Houart
1972). We expand the framework of Ruby and coworkers (2005), to differentiate
between local symbolic communities, in which different groups of hamlets
(perhaps representing extended lineages) unite in funerary rituals conducted at
each groups’ own blufftop mound site, and regional symbolic communities,
where larger numbers of people periodically gather at floodplain mound sites,
potentially constructing and maintaining sustainable communities. Whereas the
distribution of bluff top mound sites are presumed to correlate with the
distribution of clusters of hamlets (Charles 1985, 1992; Charles and Buikstra
1983; Goldstein 1980, 1981; Saxe 1970), the composition of the sustainable
communities represented by the floodplain mound sites may be based around
cross-cutting social networks that do not have clear geographic correlates and
their membership may not be geographically or temporally stable (Ruby et al.
2005).

As a corollary to the previous hypothesis, we predict the emergence of
multi-community sites should follow the north-south trajectory of people
migrating into the valley. Floodplain mound groups would have developed as
settlers spread southward. The appearance of floodplain ceremonial sites may
have occurred later than initiation of residential community cemeteries,

reflecting development of broader inter-group interactions as populations
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increased in size and became geographically stable (Braun 1977, 1981; Buikstra
and Charles 1999; Charles 1985; Ruby et al. 2005).

Large, complex bluff crest mounds (e.g., Naples-Russell 8, Elizabeth 6 &
7) associated with hypothesized early residential settlements may have been
prototypes for the immense, complex tumuli found in the floodplain, such as
Mound House, Kamp and Peisker. The large Naples-Russell-Elizabeth (Figure 1)
mounds should predate subsequent moundbuilding within the floodplain to the
south. Alternatively, they may have been built on the bluffs because of the
restricted breadth of floodplain adjacent to the sites. Since the Naples-Russell-
Elizabeth mounds are similar to both bluff crest and floodplain mounds,
analyses were conducted both including and excluding these three tumuli in

order to detect any effects on significance statistics.

Materials and Methods

To test Middle Woodland chronologic hypotheses, we present 14 new
radiocarbon dates from five lower lllinois valley mound sites (Figure 1, Table 2).
Preliminary interpretation (Kut and Buikstra 1998) generally considered regional
chronology and supported Charles’ (1985, 1992) model for migration and
repopulation of the lower lllinois valley. We expand upon that analysis,
considering these “new” radiocarbon dates along with those previously reported

to address the issues defined above.
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Radiometric dates were measured by the Quaternary Isotope Laboratory
(QL) using extended count-time analysis of human collagen samples, resulting in
high precision estimates of time of death of sampled individuals. These assays
allow us to establish temporal relationships within and between cemeteries by
estimating the time of emplacement of the dead within tumuli. Samples were
obtained from skeletons from five Middle Woodland/Hopewell mound sites
(Table 2). Four sites (Blue Island, Elizabeth, Gibson and Naples-Russell) contain
residential community cemeteries and are located on the bluff crests (Charles,
Leigh and Buikstra 1988; Farnsworth and Atwell 2001; Perino 2006). Kamp 9, in
contrast, is part of a large, multi-community (regional symbolic community) site
situated in the floodplain adjacent the lllinois River (Baker et al. 1941; Struever
1960). As noted above, some mounds at the Naples Russell and Elizabeth sites
may fall into either category.

We have supplemented our data with additional radiocarbon assays from
Middle Woodland mound (Table 3) and habitation sites (Table 4). These samples
were collected during the last half century of lllinois archaeology and analyzed
by Beta Analytic (Beta), Geochron Laboratories (GX), lllinois State Geological
Survey (ISGS), Humble Oil and Refinery (O), University of Michigan (M), and
Wisconsin (WIS) radiocarbon laboratories as indicated by their lab specific
codes. Dates are organized by the median of the calibrated probability curve,
which is a more robust temporal estimator than the intercept(s) (Telford et al.
2004). While the calibrated median does not adequately describe the full range

of probable calendar dates, it provides a guide that allows us to maximize the
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interpretative potential of older radiocarbon determinations while remaining
sensitive to the indeterminacy of estimates with overly broad counting errors.

Calibrated dates were generated using Calib 5.01 (Reimer et al. 2004;
Stuiver and Reimer 1993). Statistical comparisons of uncalibrated radiocarbon
ages (B.P.) were performed before calibration using T as outlined in Ward and
Wilson’s Case |l scenario, with additional variance (=507 added to counting
errors (Clark 1975; Ward and Wilson 1978). Reported calibrated ranges do not
include added variance, however.

Using calibrated medians, temporal differences between spatial groups
(see Results) were tested using PROC GLM (Generalized Linear Model) in SAS
9.1.3. This test is equivalent to an unbalanced ANOVA model and assumes
equal variances between groups. Levene’s test of homogeneity of variances
indicates that group variances are not significantly different. Group distributions
are approximately normal, either when all mounds are considered together or by
spatial subset, though subset group sizes are small. Differences between
groups were evaluated by inspecting contrasts. Contrasts are comparisons of
linear combinations of factors, (e.g., spatial groups of sites) that include pairwise
mean comparisons as well as more complex combinations such as a single
group’s mean versus the average of several factors (Christensen 1998:117-119,
132-136). Contrast significance was evaluated using Scheffé’s method, which is
best suited for unbalanced data and post hoc multiple comparisons suggested
by the data (Christensen 1998:159-160; Scheffé 1959). Testing in this manner

assumes calibrated medians are a reasonable estimate of the true calendar
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date, but it does not account for the entire calibrated range. Therefore, statistical

significance should be interpreted conservatively.

Results

We present the context and results for new radiocarbon samples below.
Other dates are discussed only where relevant to the new samples. References
for those previously presented in the literature are provided in Tables 3 and 4.

Following our discussion of sample results, analytical results are considered.

Samples

Blue Island (BLM). The Blue Island group is an impressive series of
coalesced bluff crest tumuli on the west side of the lllinois valley overlooking
Blue Creek (Figure 1). Sample QL-4902 is from Blue Island 6 Burial 1 Skeleton 2
(BLM®°6-1-2), a bundle burial at the feet of an extended skeleton associated with
multiple Hopewell items. The burial feature was a large grave excavated into the
bluff, which was probably covered by a single capping episode (Kenneth
Farnsworth, personal communication 2006). It is not clear whether Burial 1 was
an initiating or closing event at mound 6, though there was no indication of
additional corpse processing within the burial feature (e.g., isolated small bones
or bone fragments). Evidence of further burials was not noted in the disturbed
remnants of mound 6; however, most of the group remains unexcavated.
BLM°6-1-2 dates 160 - 3 cal B.C., and is earlier than any other collagen-based

assay reported here.
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Naples-Russell (NRM). The Naples-Russell site is a group of eight
mounds in the north end of the valley on the bluffs north of Napoleon Hollow.
Mound 8 (NRM°8) was constructed atop an earthen platform supporting two
ramped log tombs'—presumably used for processing the dead —that had been
capped by an earthen “saddle” (Kenneth Farnsworth, personal communication
2006). NRM°8 Burial 1 Skeleton 1 (QL-4904) was interred on the upper west side
of the tumulus, and was likely one of the last burials in the mound. QL-4904 thus
estimates end-use of the structure (Farnsworth and Atwell 2001). NRM°8-1-1
was interred between cal A.D. 58 - 127.

Elizabeth (EZ). The Elizabeth site was a multi-component bluff crest group
located immediately above Napoleon Hollow (Charles, Leigh and Buikstra 1988).
Fourteen mounds and three knolls—including Archaic, Middle Woodland, and
Late Woodland cemeteries—comprised the site. Of these, mounds 1, 3, 4, 6 and
7 were Middle Woodland structures. The remainder were probably constructed
by Late Woodland peoples. Dates are available from all Middle Woodland
mounds and mound 10 (Figure 2).

Elizabeth 1 included a ring of burial features capped by mounded earth
and was the least structurally complex mound at the site (Leigh et al. 1988:41-
45, 228). Unlike “typical” Middle Woodland tumuli, it lacked ramps, a central
feature, or processing pits (Brown 1979; Buikstra 1976; Charles et al. 2004;
Perino 1968). At the time of archaeological excavation, parties unknown had
pitted the mound’s center, though archaeologists noted no evidence of a

disturbed central feature. Mound 1 Burial 3 Skeleton 1 (EZ°1-3-1), which was
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located at the northwestern edge of the mound beneath the primary capping
layer, was chosen for dating (QL-4891). This burial dates 39 cal B.C. — cal A.D.

54, placing it near the beginning of the Middle Woodland period.

Figure 2. Elizabeth (EZ) calibrated date ranges sorted by calibrated median
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Like mound 1, EZ°3 was a relatively simple structure, though it included a
central facility surrounded by peripheral burials (Leigh et al. 1988:45-50). Two
individuals (Burial 2, Skeletons 1 and 2) had been interred in the central crypt.
Burial 2 Skeleton 1 (QL-4892) dates between cal A.D. 72 — 211 and estimates

last use of the central tomb prior to capping.
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An intrusive burial (Burial 7, Skeleton 1), an achondroplastic dwarf,
provided a second radiocarbon date (GX-18529-AMS) for mound 3. This is
therefore an upper temporal boundary for capping of Mound 3 between cal A.D.
132 - 388. Radiocarbon ages of EZ°3-2-1 and EZ°3-7-1 are not significantly
different (T"= 1.6541; df = 1; p = .1984); however, one sigma ranges do not
overlap and EZ°3-2-1 clearly precedes EZ°3-7-1 stratigraphically. Thus, both the
stratigraphic detail and, more weakly, the radiocarbon evidence support a
temporal sequence for the interments.

Structural details of EZ°4 include features typical of the generalized
model for lower lllinois valley Middle Woodland mounds (Bullington 1988;
Charles et al. 2004; Leigh et al. 1988). Despite evidence of central feature
processing, the mound lacked associated peripheral burials (Leigh et al. 1988).
QL-4893 dates Burial 2, a single skeleton interred immediately below the central
tomb. Stratigraphically, EZ°4-2’s pit antedates the central tomb and primary
ramp, though it may have been accessible throughout the tomb’s use via a log
roof in the central feature’s floor. Continual accessibility to the pit complicates
interpretation of Burial 2; interment of Burial 2 may have occurred before tomb
construction, anytime during tomb use, or as the last activity before closing the
central tomb.

The calibrated 20 range places EZ°4-2 early in the Elizabeth sequence,
between 46 cal B.C. and cal A.D. 47. Regardless of Burial 2’s ultimate place
within mound 4’s activity sequence, the tumulus dates within the earliest part of

Middle Woodland period. If Burial 2 was a closing event in EZ°4’s use,



31

processing within the central feature suggests that the ramp/crypt complex
appeared very early within both the Elizabeth site and regional Middle Woodland
sequence. BLM°6-1-2 and EZ°4-2 radiocarbon ages are not significantly
different (T’ = .4250; df = 1; p = .5144), suggesting that early activity at Elizabeth
may have been contemporaneous with some portion of moundbuilding at Blue
Island.

Our new date from Elizabeth 6 (EZ°6-4-5; QL-4894) is complimented by
two assays obtained from charcoal samples collected during excavation (Leigh
et al. 1988:220). ISGS-844 dates a stump at the edge of mound 6 burned during
creation of the prepared surface. This date may be problematic since it was
drawn from the root structure of the stump (Leigh et al. 1988:59). The second
date (ISGS-1140) is from burned logs lining the central feature. Error ranges for
both dates are large, and the difference between them is statistically
insignificant (T =.5217; df = 1; p = .4701). The more secure date from the central
feature (ISGS-1140, 172 cal B.C. — cal A.D. 210) has a broad range that
encompasses most of the Middle Woodland period.

Burial 4 was located on the southeastern perimeter of the mound’s
primary ramp, below the eastern extension, and included six individuals: two
adults (Skeletons 5 and 6) within a roofed tomb and four individuals (Skeletons
1-4) placed on top of the log roof. Skeleton 5 (QL-4894) dates cal A.D. 64 — 128,
a range falling entirely within that of the central feature date (ISGS-1140). The
two dates are not significantly different (T"=.5120; df = 1; p = .4743) indicating

that interment of Skeleton 5 was either contemporaneous with or subsequent to
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construction of the central feature. The absence of evidence for processing
among Burial 4 skeletons is suggestive, though not definitive, evidence that the
peripheral burial program at EZ°6 was coterminous with use of the central
feature.

There are also three dates available from EZ°7. Again, two are charcoal
samples collected during excavation. Both are from the log walls or roof of the
central feature (ISGS-1316, 339 cal B.C. — cal A.D. 126; ISGS-1317, 105 cal B.C.
— cal A.D. 238) and provide estimates of time of cutting of trees and construction
of the central tomb (Leigh et al. 1988). The radiocarbon ages are not significantly
different (T = .5473; df = 1; p = .4595). The new assay (QL-4895, cal A.D. 21 -
122) dates Burial 9 Skeleton 2, an individual interred in the ramp extension on
the southern side of the mound. Burial pits were unobservable during
excavation, suggesting bodies were interred on ephemeral extension surfaces or
incorporated into the sediment during deposition (Leigh et al. 1988:71). The
EZ°9-2 date is identical to ISGS-1317: the two differ only in their error ranges,
with the 20 range of EZ°7-9-2 falling entirely within the 1o range of ISGS-1317
(Figure 2). As at EZ°6, the data suggest non-processed interments were
contemporaneous with central tomb processing.

The final new Elizabeth date (QL-4896) is from EZ°10 Burial 14, which
was identified as a Late Woodland tumulus during excavation (Charles, Leigh
and Albertson 1988:95-6). Mound 10 is structurally distinct from the Elizabeth
Middle Woodland mounds. There is no patterning to the disposal of skeletons

and no evidence of internal structures characteristic of the Middle Woodland
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mounds (Charles, Leigh and Albertson 1988). Burial 14 dates within the Late
Woodland period, cal A.D. 687 — 769. Charles et al. (1988) report two additional
dates based on rib samples from Burial 14. ISGS-1572a (900+100 B.P.) dates
the apatite fraction, while ISGS-1527b (1260+70 B.P.) dates the collagen
fraction (Figure 2, Table 3). Since all three samples date the same individual, i.e.
we know the real date for all three samples is the same, comparison was made
using Ward and Wilson’s (1978) Case | equation. The three dates are
significantly different (T =16.48; df = 2; p = .0003). It is obvious that the bone
apatite date is the outlier in this case (Figure 2). The collagen dates are not
significantly different (T'=.2615; df = 1; p = .6091). Burial 14 (QL-4896; ISGS-
1527b) affirms the Late Woodland designation for EZ°10. QL-4896 is
significantly different from the next most recent Elizabeth site date (EZ°3-7-1;
GX-18529-AMS; T' = 25.743; df = 1; p < .0001) supporting the inference of a
different mortuary program at Elizabeth by at least cal A.D. 600.

Gibson (GB). The Gibson Mounds were located on the southern bluffs
overlooking Kampsville Hollow, above the present-day village of Kampsuville.
Mortuary structures included seven mounds and three knolls. Mounds 1 - 6 and
Knoll C were Middle Woodland/Hopewell structures (Buikstra 1976; Perino
2006). The Gibson site—along with the Pete Klunk mounds on the northern
bluffs above Kampsville—have profoundly shaped conceptions of lllinois
prehistory, serving as the definitive Middle Woodland/Hopewell mortuary sites in
the lower valley (Braun 1979; Brown 1979, 1981; Buikstra 1976, 1977; Charles

1985, 1992; Perino 1968, 2006; Tainter 1975, 1977, 1978). Temporal placement
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of these tumuli is crucial for understanding the Middle Woodland period and
subsequent cultural change. We have obtained five new dates from the Gibson
site. With the exception of GB°1-16, all fall within the middle to late Middle

Woodland period (Figure 3).

Figure 3. Gibson (GB) calibrated date ranges sorted by calibrated median.
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The earliest date is from Gibson 1 (GB°1-16; QL-4897). Unknown
excavators damaged a portion of the mound, including its central feature. Burial
16 was located in a small, secondary tomb adjacent the disturbed central

feature (Perino 2006). It dates between 43 cal B.C. and cal A.D. 51. This result is
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noteworthy because it places mid-valley mortuary activity approximately coeval
to some of the earliest activity in the region (e.g., Elizabeth). A similar early date
(Table 4; ISGS-1818) characterizes a Middle Woodland context from the
Gardens of Kampsville habitation site located in Kampsville Hollow. The dated
sample was from dispersed charcoal in association with Middle Woodland
ceramics (Kenneth B. Farnsworth, personal communication, 2007). It is not
significantly different from GB°1-16 (T"= .9877; df = 1; p = .3203). Furthermore,
GB°1-16 is significantly earlier than any other Gibson date. Simultaneous testing
indicates the five Gibson dates are significantly different (T"= 19.7597; df = 4; p
=.0006). When QL-4897 (GB°1-16) is removed, remaining Gibson dates are
statistically indistinguishable (T = 1.6259; df = 3; p = .6535).

While the Gardens of Kampsville charcoal and GB°1-16 dates suggest an
early Middle Woodland presence in Kampsville Hollow, historic or prehistoric
activity may have compromised the context of GB°1-16. Unknown excavators
piled GB°1-16 in the corner of the tomb, presumably after removing the skull
and possibly any associated artifacts (Perino 2006:409). Nothing in Perino’s
notes suggests GB°1-16 did not belong in the secondary crypt where it was
found; however, it is conceivable that the skeleton was redeposited by historic
excavators. Alternatively, Perino apparently did not find any of the skeletal
elements articulated or in situ, leaving open the possibility the remains reflect
reburial of an ancestor transported to the site as a founding event of the

cemetery by Middle Woodland peoples. Leigh et al. (1988:46-48) reported a
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similar possible ancestor burial at EZ°3, where six skulls were interred together
in a trench (Feature 1).

Gibson 3 Burial 17 (QL-4899) was one of three skeletons emplaced in the
central log tomb of the mound. Associated remains were those of a child (Burial
18) and a headless roseate spoonbill (Perino 2006:421). Construction of the
central feature and associated ramps initiated moundbuilding at Gibson 3.
Burials 17, 18 and the spoonbill appear to have been the only interments in the
central crypt as there is no reported evidence of earlier processing within or
around the tomb. Burial 17 dates between cal A.D. 136 — 314. It is the next most
recent Gibson date after GB°1-16. Radiocarbon ages of GB°1-16 and GB°3-17
are significantly different (T"= 7.3711; df = 1; p = .0066) and emphasize the
potential temporal discontinuity between GB°1 and all other Gibson tumulli.

Sample QL-4901 dates Gibson 5 Burial 30, the final interment in one of
two processing pits excavated into the knoll surface (Perino 2006:437). Initial
activity at mound 5 involved the excavation of two sub-surface pits into the knoll
for processing the dead; both antedate ramp and tomb construction
stratigraphically. Following decomposition, individuals were interred in a ring
peripheral to the processing pits. Processing pits and peripheral burials were
subsequently mounded over with earth, followed by a log tomb and ramp
constructed over the top of both pits and burials. Additional peripheral burials
were associated with this later structure. Burial 30 dates cal A.D. 237 — 336 and

predates the log tomb and ramp structure.
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Gibson 2 was structurally similar to Gibson 5, as stressed by Perino
(2006:413). Initial mortuary activity occurred in sub-surface processing pits and
associated peripheral burials. Secondary structures included mounding, a log
tomb, and additional burials. QL-4898 dates Gibson 2 Burial 2, a ground
surface, primary interment associated with the sub-mound processing pits. The
burial dates cal A.D. 240 — 345. GB°5-30 and GB°2-2 dates are not significantly
different (T" = .0220; df = 1; p = .8822), indicating pit processing may have
occurred either simultaneously or in short succession at both loci.

The final Gibson date is from GB°4 Burial 2 (QL-4900). Unlike the other
Gibson tumuli, Gibson 4 contained few burials. In this respect, it is similar to
floodplain mounds and large bluff crest structures such as NRM°8 and EZ°6 and
EZ°7. The earliest activity at mound 4 was the construction of a sub-surface pit
and low ramp upon which an earthen platform of loaded sediment was
constructed (Perino 2006:426). A tomb and ramp structure was constructed
upon the loaded platform. The initial sub-surface pit appears to have been
unused for mortuary purposes, while highly mixed sediment associated with the
second tomb suggests reuse of sediment for processing of remains. A final
capping layer covered the mound. Only five burials were found in Gibson 4.
Burial 2 dates cal A.D. 258 — 398 and was located on the eastern edge of the
mound, outside the platform, but under the mound’s capping layer and probably
post-dates central tomb processing.

Kamp (KP). Kamp 9 was one of ten tumuli organized around a central

open space or plaza located north of Kampsville, IL (Baker et al. 1941; Struever
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1960). Situated on the floodplain, Kamp is thought to be a multi-community
ceremonial (i.e. regional symbolic) site similar to the Mound House and Peisker
sites (Buikstra and Charles 1999; Buikstra et al. 1998; Staab 1984). Extensive
excavation has occurred in all mounds except KP°1 and KP°8 (Baker et al.
1941:35-39; Struever 1960). QL-4903 (KP°9-4) dates one of the final interments
in the central processing feature before capping, ca. cal A.D. 93 - 230.

Eight additional dates are available from Kamp 9 (Table 3, Figure 4), all of
which are stratigraphically earlier than Burial 4. Two dates (M-1040, ISGS-1774)
are from sub-mound pits and provide a temporal baseline for initial construction
and use between 173 cal B.C. — cal A.D. 213 (median cal A.D. 14) and 202 cal
B.C. - cal A.D. 129 (median 32 cal B.C.), respectively. These dates are not
significantly different (T" = .1031; df = 1; p = .7482). The remaining dates are
from central tomb log fragments (M-1041, ISGS-1778) or charcoal from three
vessels within the central tomb (M-1038, M-1039, ISGS-1780, ISGS 1652).
Construction of the central tomb occurred cal A.D. 56 — 396 (M-1041). Vessel
dates are cal A.D. 57 - 533 (M-1038) and 154 cal B.C. — cal A.D. 241 (M-1039).
The broad errors for the vessel dates overlap considerably; their radiocarbon
ages are not significantly different (T'= 1.5709; df = 1; p = .2101), but evidence
of repeated firing within them indicates the widely spaced dates are not
particularly problematic. Rather, they most likely reflect long-term use of the
mound’s central feature. Vessel and central tomb construction dates are also

not significantly different (T"= 1.838; df = 2; p = .3988). As a group, the Kamp 9
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dates are not significantly different from each other (T'= 3.6630; df =4; p =

.4535). Figure 4 displays Kamp 9 calibrated ranges in chronological order.

Figure 4. Kamp 9 (KP°9) calibrated date ranges sorted by calibrated median.
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Intra-site Chronology

Figure 5 illustrates mound sequences of four sites predicted by Martin
(2002, 2005) and Charles (1985, 1992). Median calibrated dates (Tables 2 and 3)
are indicated where available. Evaluation of intra-site chronology requires sites
with an adequate number of radiocarbon dates for temporal reconstruction. At

present, only Elizabeth and Gibson sites have sufficient dates for comparison of
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alternate models. Pete Klunk and Bedford sequences are provided as
illustrations of explicit, though unresolved, differences between expected

seguences.

Figure 5 Intra-site temporal models for Bedford, Gibson, Klunk, and Elizabeth sites predicted by
Martin (2002, 2005) and Charles (1985, 1992) represented by Harris matrices. Individual boxes
and numbers represent mounds or mound components. Where available, median date of the
calibrated probability curve is adjacent to individual mounds.
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None of the proposed Bedford mound sequences correspond well with
the C data; however, broad radiocarbon error ranges makes interpretation
difficult (Table 3). The two mound 10-11 dates (M-443 and M-444) are not
significantly different from each other (T'=.0028; df = 1; p = .9581). David Asch
(1990) resampled the log crypt from BD°9 previously dated by Crane and Giriffin

(1959:176). Crane and Giriffin’s sample (M-446) returned a relatively recent
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radiocarbon age (1550+125 BP; cal A.D. 215 — 765); Asch’s sample (ISGS-1848)
is older and dates cal A.D. 77 — 234. The two dates are significantly different
based on Ward and Wilson’s Case | test (T = 4.68; df = 1; p = .0305). Given the
fact that Asch found evidence of systematic errors with the Michigan dates, the
lllinois State Geological Survey results is more likely to include the true date
(Asch 1990). Neither of the BD°9 dates are significantly different from the
BD°10-11 dates whether the questionable Michigan date is included (T’ = 5.66;
df = 3; p = .1290) or excluded (T’ = .34; df = 2; p = .8417) from the analysis.
BD°4-19 (M-445) is also not significantly different from the two BD°10-11 dates
(T"=1.70830; df = 2; p = .4268) or the ISGS BD°9 central feature date (T’ = .77; df
=1; p = .3809). If calibrated medians are reasonable temporal estimates,
Bedford 4 and 9 are later than conjoined Bedford 10-11. Bedford 4 may indicate
persistence of “Hopewellian” mortuary practices well beyond the Middle
Woodland-Late Woodland interface, though Asch’s (1990) detection of potential
systematic errors in the Michigan samples requires cautious interpretation. It is
clear that neither intra-site sequence fits the existing dates, though Charles’
model provides a more adequate approximation. Additional sampling is
necessary to generate the chronological resolution for proper analysis.

Charles and Martin posit different sequential models for the Pete Klunk
site as well. Unfortunately, only one Middle Woodland date is available (M-
1161). M-1161 was obtained from a charred stump at the original surface below
primary mound A of Pete Klunk 1—cal A.D. 80 — 414. Two additional dates from

Late Woodland tumuli at the Pete Klunk site, Pete Klunk 8 (M-1355) and Pete
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Klunk 10 (M-1356) provide an approximate upper boundary for Middle
Woodland moundbuilding at the site, ca. cal A.D. 434-948 and cal A.D. 645-
1151, respectively. Given the paucity of data, neither sequence can be
adequately evaluated.

The proposed Gibson sequences are not significantly different; '*C dates
are consistent with both models. Of particular interest are the almost identical
new dates for Gibson 2 and 5 (Table 2, Figure 3). The prevailing assumption in
modeling Middle Woodland cemetery use has been that mounds were
constructed sequentially within a site except for a short period of possible
contemporaneity between the end of use of one mound and the construction
and initial use of the next. Models involving multiple active mounds have not
been seriously considered. Thus, we would have assumed Gibson 2 and 5 were
sequential, even though they cannot be sequenced from a topographic
perspective. Martin’s model, however, predicts simultaneous mounds in certain
instances. He argues for significant overlap in the duration of use of Gibson 2
and 5, mounds Perino reported as structurally identical (Perino 2006:413).

Konigsberg (1987) tested possible temporal mound sequences using
genetic data from the Gibson and Pete Klunk sites. His analysis of Pete Klunk
data indicated genetic variation within and between mounds was most
consistent with the topographic chronology defined by Charles versus other
possible orderings (Figure 5). Unfortunately, the radiometric data necessary for

evaluating Konigsberg’s and Charles’ sequence are not available at this time.
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Lacking an archaeological basis for ordering Gibson mounds, Konigsberg
(1987) grouped GB°1, °2 and °3 together and considered them, along with
GB°5, with the Pete Klunk mounds. The hypothetical ordering of the Pete Klunk
site served as the basis for the Gibson model. His analysis suggested Gibson
was earlier than Pete Klunk, though sufficient assays are not available to test
this temporal relationship. His resultant Gibson sequence, however, does not
align with the radiocarbon data. Gibson 5 is earlier than Pete Klunk 1 and
Gibson 1-3 are placed after Pete Klunk 1. Our new data indicate that Gibson 1
likely predates Pete Klunk 1 and may predate all other Gibson mounds. In
addition, a considerable temporal discontinuity may exist between use of
Gibson 1 and all other Gibson mounds. The mis-ordering of Gibson tumuli via
biodistance measures is probably the effect of grouping the three Gibson
mounds (1-3); however, Konigsberg’s apparent (mis)placement of Gibson 5
earlier than Pete Klunk 1 suggests that genetic distances between mounds may
be a problematic temporal measure in the absence of corroborating lines of
evidence.

Finally, Charles’ and Martin’s Elizabeth chronologies are also significantly
different. Elizabeth is the only site presented here that was surveyed before
excavation. The pre-excavation sequence (Figure 5, Charles ‘a’) was generated
based on the typological seriation defined by Charles (1985, 1992). Unmounded
Late Woodland cemeteries (EZ°8-14 and knolls A, B, and E), except for the small
amount of fill added to EZ°10, were not discovered until the site was excavated.

In the original study (Charles 1985), mounds 1 and 4 were Type 1 (earliest) and
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mound 3 was Type 2 (later). EZ°1 was placed before EZ°4 based on its distal
ridge location. Mounds 6 and 7 (along with eight other mounds out of 296 total
mounds) were excluded from the analysis as outliers. Based on their location on
the ridge, they would have been later than mounds 1 and 4. EZ°7 appears to
have been built on ground significantly disturbed by the construction of mound
6. Thus, construction of EZ°7 followed initiation of EZ°6 (Leigh et al. 1988).
Figure 5, Charles ‘b’ represents a later revision of the sequence based on a
reinterpretation of EZ°3. A deposit of skulls in mound 3 was interpreted as
ancestors brought from elsewhere, suggesting that mound 3 might be the
founding mound of the new cemetery.

The early dates for EZ°6 and °7 are based upon charcoal from structural
components of the crypts or, in one case, from an in situ tree presumably
burned as part of the site preparation before mound construction. Structural or
pre-mound dates should antedate those from burials. The C data, particularly if
only the skeletal dates are used, are most consistent with the original
topographic model (Figure 5, Charles ‘a’), though EZ°1 and °4 may be inverted.
Martin’s Elizabeth sequence is not consistent with the radiocarbon data (Figure

5).

Migration
Bluff top mounds follow a north-south trajectory consistent with our
model of in-migration. Figure 6 displays side-by-side boxplots of calibrated

median bluff crest mound dates by spatial clusters in the valley (Figure 7). A
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