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ABSTRACT

COMPOSITIONAL ANALYSIS OF POTTERY FROM MIDDLE WOODLAND WAUKESHA
PHASE SITES IN SOUTHEASTERN WISCONSIN AND HAVANA HOPEWELL RELATED SITES
IN NORTHEASTERN AND NORTHWESTERN ILLINOIS

by

Megan Elizabeth Thornton

The University of Wisconsin-Milwaukee, 2020
Under the Supervision of Professor John D. Richards, Ph.D.

This thesis provides a compositional analysis of a selected sample of Middle Woodland
ceramic sherds from sites in southeastern Wisconsin and northern Illinois. The analysis compares
the ceramic pastes from Middle Woodland pottery from nine different archaeological sites.
These sites include the Peterson, Finch, Alberts, and Crab Apple Point sites in Wisconsin, the
Sloan, Albany Village, Blythe, DeWitte/Liphardt Habitation sites in northwestern Illinois, and

the Kautz site in northeastern Illinois.

The analysis includes a review of available documentation, as well as descriptions and
characterizations of sherds utilizing an attribute-based analysis of metric, morphological, and
petrographic data. In southeastern Wisconsin, the Middle Woodland occupation is poorly
understood, and sites with Middle Woodland components have been suggested to be part of the
Waukesha phase. Haas’s (2019b) recent work at the Finch site has been the first detailed
examination of the Waukesha phase since Salzer’s (n.d.) seminal study (Goldstein 1992).
Although the phase is considered to represent some degree of interaction with Illinois Havana-
Hopewell (Jeske 2006; Mason 2001; Salzer 1986), direct evidence of such interaction is lacking.
This analysis provides a comparative dataset to be used in future comparisons of Waukesha

Phase ceramics. The results of the petrographic analysis suggest an overall homogeneity of paste



composition between the samples selected for this thesis. Statistical analysis of the data was
unable to identify specific samples or recipes by region. The results of this project suggest that
paste recipes may have been widely shared between people in southern Wisconsin and northern

Illinois and may indicate existing relationships within groups in the study region.
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CHAPTER 1: INTRODUCTION
This thesis examines ceramic paste compositional variability between sites from the
Middle Woodland Waukesha Phase in southeastern Wisconsin and Middle Woodland sites in
northwestern and northeastern Illinois. The analysis focuses on Havana-Hopewell related pottery
from the Wisconsin and Illinois sites. Using thin sections of the sherds, petrographic analysis
was conducted to identify minerals present in the samples and examine compositional variation

in the paste and body of the ceramics.

The project examined twenty-seven ceramic sherds from nine sites with Middle
Woodland components located in southeast Wisconsin and northern Illinois (Figure 1.1). The
number of samples from each site varies. From the Wisconsin sites, seven samples were selected
from the Peterson site (47WK199), six samples from Finch (47JE902), and a single sample was
chosen from both the Alberts (47JE887) and Crab Apple Point (47JE93) sites. From the
northwestern Illinois sites, eight samples were selected from the Sloan site (11MC86), and a
single sample was drawn from the Albany Village (11WT1), Blythe (11HA40), and
DeWitte/Liphardt Habitation (11RI57) sites. A single sherd was sampled from the Kautz site
(11DUA46/1) in northeastern Illinois in order to provide an eastern Illinois example of Havana

Zoned pottery to compare to the western Illinois sample.
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The analysis detailed below was designed to determine if Havana-Hopewell stylistic
influences were adapted to locally-produced pottery, or if Havana vessels recovered from
southeast Wisconsin sites represent imports from locations further south. To do this, two main
goals were established. The first was to determine the extent to which all samples are similar or
different. The second was to determine if inter-regional or inter-site analysis could be used to
identify statistically significant patterns to examine if the paste and recipe composition of the

samples can be used to separate or identify samples by region.

An attempt was made to select sherds broadly representative of region-wide Middle
Woodland ceramic traditions. Sherds chosen represent three primary wares including Rock
Ware, diagnostic of Waukesha Phase Middle Woodland in southeast Wisconsin, Havana Ware,
and Hopewell Ware, both more reflective of a northern Illinois River distribution. To a great
degree, sample selection was predicated on availability of samples suitable for destructive
analysis and for which permission to conduct the work could be obtained. Thus, it cannot be
argued that the analyzed sample set is truly representative of ceramic paste variability within the
study area. Nonetheless, results of this study demonstrate the utility of this kind of analysis and
represent a necessary first step in designing a more extensive project based on a larger, more
inclusive sample set. All sherds and associated ceramic thin sections used in this thesis are
curated by the University of Wisconsin Milwaukee (UWM) Archaeological Research Laboratory

(ARL).

The Middle Woodland period is dated between AD 100 to 400 (Stevenson et al. 1997) in
southeast Wisconsin and northern Illinois. In southeast Wisconsin, the Middle Woodland
component of an archaeological site is often one of several multi-component habitations at the

site (Goldstein 1992:158; Jeske 2006:299). Recent research at the Finch site in Jefferson County



by Haas (2019b) suggests that the dates acquired from Middle Woodland vessels overlap those
of preceding Early Woodland vessels. Additionally, lithic analysis indicates inter-regional trade
between Wisconsin and groups to the south for raw material types (Haas 2019b). This suggests
that the introduction of Middle Woodland style vessels at sites in southeast Wisconsin may
follow existing inter-regional contact between people in the Wisconsin region and groups to the
south (Haas 2019b). Archaeological investigations at the Finch, Peterson, and Alberts sites have
included specific research into the Middle Woodland components of each site (Brazeau et al.
1980; Haas 2019a, 2019b; Haas et al. 2015; Jeske and Kaufmann 2000; Jeske 2006; Salzer n.d.;
Watson et al. 2003; WHPD; Wood 1936), while research at the Crab Apple Point site has
primarily focused on the Late Woodland, Oneota, and historic components at the site (Auten et

al. 2017; Jeske 2003; Pozza 2016; Schneider et al. 2017; Spector 1975).

In Illinois, the lower Illinois River Valley is considered a core area of the Hopewell
Interaction Sphere (Fie 2008). Much of the research into Middle Woodland sites has been
conducted in this part of Illinois or at mortuary and habitation sites exhibiting highly stylized
Hopewell artifacts (Charles 2012). Illinois sites from which sherd samples were drawn include
sites that have been subjected to long-term archaeological investigations such as the Sloan,
Albany Village, and Kautz sites (Benchley et al. 1979; Benchley and Dudzik 1976; Benchley and
Gregg 1975; Geraci 2016; Herold 1971; Schenian 1983; Wenner 1960). In addition, sherds were
also obtained from sites known only from data produced by the Illinois Predictive Model
Surveys conducted by UWM; these include the Blythe and DeWitte/Liphardt Habitation sites

(Benchley and Billeck 1977; Fowler and Dudzik 1973; IIAPS).

My thesis research included both attribute-based analysis and petrographic analysis. The

initial attribute-based ceramic analysis of the selected sherds identified temper and paste



characterization, grain size and texture, and the paste core cross-sections. I also recorded metric
and morphological data, including rim, lip, neck, and shoulder form, rim profile, orifice shape,
surface finish, and decorative treatments. The data from this analysis were inventoried using a

digital database for future access.

To conduct the petrographic analysis, thin sections of sherds from the selected sites in
southeastern Wisconsin and northern Illinois were processed and analyzed for paste composition
and identification of minerals. The thin sections were prepared by National Petrographic
Services, Inc. James Stoltman’s (1989) point counting technique was used to collect qualitative
and quantitative data on grain sizes and minerals in the pastes analyzed. All other equipment and
supplies necessary to complete the project were provided by the UWM ARL. Upon completion
of this thesis, ceramic thin sections will be accessioned into the ARL’s permanent collections.

Data sets and thin sections will be made available for additional analyses by other researchers.

Petrographic analysis is used to “obtain an unbiased estimate of the constituents of a
sample” (Stoltman 1989). Point counting and mineral identification have been used by other
scholars to identify the possible interaction of people between sites (Chivis 2016; Schneider
2015). In his analysis of Middle Woodland ceramics from western Michigan and northwestern
Indiana, Chivis (2016:12) acknowledges the need to include a visual attribute-based analysis in
addition to the petrographic analysis as the “visual styles have extensive distributions because
highly visible decorative traits are easily copied and shared among far-flung peoples.” While the
samples selected for this analysis were all chosen based on the visual attributes of Middle
Woodland decoration, the petrographic analysis can help to identify similarities in the recipes
used to make the clay paste eventually used to construct the vessels. The quantitative data set

was collected by counting the number of points across the sample in thin section and classifying



each point as matrix, silt, sand, or temper. The qualitative data was collected based on the
classification of each point and the additional classification of sand and temper inclusions based
on size grade and the temper type. Finally, the points that represented identifiable minerals in the
paste were also counted and classified by mineral type. The quantitative and qualitative
components of petrographic analysis, both identifying and inventorying the temper and minerals
within a sample, can be used to compare the vessels “with their presumed source areas, assess
the cultural affinities of newly recognized or uncertain ceramic types, or analyze the paste
variation that may exist between different functional categories within or between archaeological
assemblages” (Stoltman 1989:158). To do this, a ternary diagram application was used to

visualize and present the compositional data.

This thesis is organized as follows. Chapter 2 provides background information on
Middle Woodland occupations in southeast Wisconsin and northern Illinois, the specific Middle
Woodland sites from Wisconsin and Illinois used in this analysis, and the use of petrographic
analysis in archaeological research. Chapter 3 presents the methods used in this analysis to select
samples from each site and to conduct morphological, metric, mineralogical, compositional, and
statistical analyses. Chapter 4 presents the results of the analysis by individual samples and
summarizes the regional comparisons between the Wisconsin and Illinois sites. Chapter 5
reviews the results from the analysis, evaluates the homogeneity between samples across the

sites and regions, and suggests additional research opportunities to expand upon this analysis.



CHAPTER 2: BACKGROUND

Introduction

Across the North American mid-continent, the Middle Woodland period is dated between
200 BC and AD 500. Three important traits are used to define this spatial and temporal period:
“the construction of conical burial mounds; evidence of plant cultivation; and pottery decorated
by pressing tools such as notched bone or cord-wrapped sticks into the wet, unfired clay”
(Stevenson et al. 1997:157). The Middle Woodland period throughout the midcontinent is often
identified with and compared to the Hopewell culture in Illinois and Ohio. The term Hopewell
has been used to describe a phase of the Middle Woodland period characterized by riverine-
based regional integration visible through the earthworks and exotic artifacts deposited in
funerary contexts (Abrams 2009). There are two primary centers of the Hopewell phase: Ohio
Hopewell in southeastern Ohio and Havana-Hopewell in the lower Illinois River valley.
Connections between Middle Woodland groups and influence from Hopewell centers to other
Middle Woodland sites have been contextualized through the Hopewell Interaction Sphere
(Caldwell 1964; Struever 1964). Trade of exotic materials originating from Appalachia, the
Upper Mississippi Valley, the Great Lakes, Yellowstone, and the Gulf and Atlantic coasts
(Seeman 1977; Struever 1964, 1965) have been used as evidence for the Interaction Sphere.
Because of early interpretations, the Hopewell phenomenon was defined as a singular

interregional term by archaeologists rather than local cultural contexts (Chivis 2016).

Boundaries have been used to contextualize regional traditions within the Middle
Woodland period. The Havana tradition is the regional boundary which encompasses the sites in
this study. The Havana tradition is “largely co-extensive with the Prairie Peninsula” (Brown

1964:120), ranging from “northeastern Oklahoma and western Missouri eastward to include the



[llinois River system... as far south as the mouth of the Kaskaskia River, as far north as the Red
Cedar River in Wisconsin” Struever (1964:91). Brown (1964) extends the boundary of the
Havana tradition east to include parts of northwestern Indiana and southwestern Michigan, with

some evidence of the Havana tradition extending into the Saginaw Bay area.

Pottery, other artifact types, and mortuary practices characteristic of the Hopewell phase
are identified in major river valleys across several regional traditions during the Middle
Woodland period. In the Illinois Valley. Struever (1964) categorizes the Hopewell phase of the
Havana tradition based on the fully developed Hopewell pottery series. Brown (1964) further
argues that pottery diagnostic of the Hopewell phase is often a minority type in Illinois sites
compared to other Havana style, utilitarian, vessels. However, pottery exhibiting Hopewell
decorative styles have a wider regional distribution expanding across the various regional Middle
Woodland traditions. Struever (1965:211) suggests that the Hopewell phase does not represent
“local expressions of a homogenous culture.” Instead, the stylistic variability and the differences
in distribution may represent differing cultural systems rather than a pan-regional “Hopewellian

mortuary complex” (Struever 1964:88).

In Illinois, most Middle Woodland sites are identified based on research conducted at
mortuary mound groups and large village sites (Yingst 1990). Along the Illinois River, Middle
Woodland sites can be sorted into separate types including regional centers, base camps, small
seasonal camps, and mortuary sites (Benchley et al. 1979). Many of these mortuary sites include
elaborate burial mounds. Both mortuary and habitation sites contain exotic and stylized
Hopewell artifacts (Brose and Greber 1979; Charles 2012; Charles and Buikstra 2006). Research
into demographic and biological variability in the lower Illinois Valley has been conducted by

Asch (1976), Buikstra (1976), and Charles (1992). This research indicates the transitional nature



of the Middle Woodland period, where populations increased, and the localization of subsistence
intensified between the Early Woodland and early Late Woodland periods (Charles 1992).The
lower Illinois River Valley has historically been a focus of Middle Woodland research because it

is considered one of the core areas of the Hopewell Interaction Sphere (Fie 2008).

Most Middle Woodland sites in Wisconsin are multi-component and are not solely
associated with that period (Goldstein 1992:158; Jeske 2006:299). In southern Wisconsin, the
Middle Woodland period is divided between southwest and southeast Wisconsin. In the
southwest, the Trempealeau (circa AD 100-200) and Millville (circa AD 200-500) phases are
used to categorize Middle Woodland components. Sites in southeastern Wisconsin contain less
elaborate grave goods and mound construction, which has caused archaeologists to separate the
southeastern part of the state from the Trempealeau and Millville phases and call the Middle
Woodland components in this part of the state the Waukesha phase (Goldstein 1984; Haas

2019b; Jeske 2006; Salzer n.d).

The Waukesha Focus was originally attributed to sites in Waukesha County with burial
mounds and artifacts similar to Hopewellian sites in the northern Illinois River valley (Bennett
1952; McKern 1942; Salzer n.d.). In Salzer’s (n.d.:4) unpublished manuscript “The Waukesha
Focus: Hopewell in Southeastern Wisconsin”, he suggests the extension of the Waukesha Focus
taxonomy to “include all Middle Woodland manifestations in the southeastern Wisconsin-
northeastern Illinois area” (Salzer n.d.) He makes this suggestion to account for “the
technological patterns of southeastern Wisconsin during the Middle Woodland period when a
series of strong stylistic concepts from the central and northern Illinois valley become apparent”
(Salzer n.d.:279). Salzer did not attempt to map the limits of his expanded Focus so the location

of the southern boundary of the proposed taxon is unclear. An additional problem with Salzer’s



designation of the Waukesha Focus is the suggested variability in settlements. Salzer notes
common pottery types, identified at the Highsmith Site, including Kegonsa Stamped, Shorewood
Cord Roughened, Dane Cord Marked, Highsmith Plain, and Cooper’s Shores Collared.
Additional exotic ceramics styles (Salzer n.d.:283) are also present at sites with Waukesha Focus
components including Havana Zoned, Havana Plain, Havana Cordmarked, Naples Stamped,

Steuben Punctated, Sisters Creek Punctate, and Classic Hopewell.

All sites in this analysis were selected because of the presence of Middle Woodland
pottery types. Additionally, all are within the geographic extent of Havana-Hopewell related
Middle Woodland occupations. The Wisconsin sites are all situated within southeast Wisconsin
within the conventional limits of the Waukesha Focus. However, the Illinois site sample is
distributed more widely. The Sloan and Blythe sites are located farthest south and are situated
along the Mississippi River in central Illinois. The Albany Village and DeWitte/Liphardt
Habitation sites are also situated near the Mississippi River but are located in northwest Illinois.
The Kautz site is the only site in the sample that can be said to be located in northeast Illinois and

thus situated within Salzer’s proposed expanded southern boundary of the Waukesha Focus.

Southeast Wisconsin Sites Selected for Petrographic Analysis

Peterson (47WK199)

The Peterson site (47WK199) is located in Waukesha County, Wisconsin (Figure 2.1).
The site was initially identified by Increase Lapham in 1855, and a map of the site location along
the Fox River is included in his book, Antiquities of Wisconsin. At that time, Lapham called the
Fox River the Pishtaka River to “distinguish it from the numerous other rivers of the same name”

(Lapham 1855:23). In 1902, the Wisconsin Archeological Society measured the mounds at the

10



site and Lafayette Ellarson excavated the largest conical mound at the site. Ellarson discovered a
burial chamber in the mound, which included human remains, two stone pipes, and “fragments
of rouletted pottery” (Wood 1936:219). At this time, the land was owned by Henry E. Nicolai. In
1923, Charles E. Brown documented the site as “Nicolai Mounds” and synthesized the
Wisconsin Archeological Society measurements and Ellarson’s excavations in an issue of The

Wisconsin Archeologist.

11



Wisconsin

Co

Location of the Peterson Site in Waukesha

7

[ Peterson (47WK199)

2 Miles

0.5

000

]

Scale: 1:30

Figure 2.1 Location of the Peterson site in Waukesha Co., Wisconsin
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Further excavation of the site occurred after Mr. Henry J. Peterson partially unearthed a
burial while grading a portion of his land. Mr. Peterson notified the Milwaukee Public Museum
(MPM) and invited staff to investigate the site (Wood 1936:215). E.F. Wood and
W.C. McKern arrived after much of the mound had been removed. The archaeologists relied on
observers’ information to document the stratigraphy of the mound. A rectilinear burial pit was at
the base of the mound with a charcoal and ash layer above it. Another intrusive burial was in the
mound, “placed after the mound was built” (Wood 1936:216). According to Wood, the burial at
the base of the mound contained a minimum of seventeen individuals, including “seven adult
males, three adult females, two sub-adults and four infants or children of indeterminate sex”
(Wood 1936:217). The only artifacts documented in the burial were fifteen shell beads, “placed
about the neck of one individual” (Wood 1936:219). Wood suggests that this site may be a
component of a new “Wisconsin focus of the Central Basin phase” (Wood 1936:219). He also
notes that there are several specimens from Waukesha County in the MPM collections that seem
to represent this cultural phase, including the pipes and fragments of rouletted pottery from the
mound excavated by Ellarson in 1902 (Wood 1936). According to the Archaeological Site

Inventory (ASI), the artifacts are housed at the MPM.

Between 1977 and 1980, the Peterson village site was surveyed, and test excavations
were conducted by the Great Lakes Archaeological Research Center (GLARC). Surface
collection recovered cultural material indicative of Middle Woodland and Late Woodland
occupations (Brazeau et al. 1980:83). The presence of both Middle and Late Woodland
diagnostic artifacts recovered from test excavations indicate that the site was occupied during
these periods. The site was listed in the National Register of Historic Places (NHRP) in 1982. In

2001, a compliance project along the south bank of the Fox River required archaeological

13



investigations by GLARC (Wisconsin Historic Preservation Database [ WHPD]). Mechanical
stripping of a gravel field road using a backhoe resulted in the identification of 150 subsurface
features. Forty-four of the features were identified as prehistoric features including pits, post-
molds, a hearth, and a possible house basin. Lithic, ground stone, copper, and ceramic artifacts
were recovered from the features. According to a summary of the Peterson site investigations,
the Middle Woodland ceramic types at the site include Steuben Punctated, Havana Plain, and
unclassified Middle Woodland. Late Woodland ceramic types include Madison Cord Impressed,
Madison Plain, Weaver Plain, and Point Sauble Collared (Haas 2017). In 2012, the site was
monitored during the installation of utilities. The ASI form indicates no prehistoric cultural
material was recovered and cultural features were disturbed at the time of this monitoring
(WHPD). No formal report has been published on the compliance work conducted at the

Peterson site.

The samples used in the present analysis come from both the 1980 and 2001 excavation
projects. Two samples, a Hopewell-like incised sherd (2019001) and a Steuben Punctated sherd
(2019007), come from the 1980 excavations. There is little detail about the context of these
artifacts. More information is available for the samples recovered during the 2001 excavation.
Two Steuben Punctated samples (2019002 and 2019003) were recovered from the same pit
feature, Feature 53. Another Steuben Punctated sample (2019004) came from a pottery
concentration within Feature 77, identified as a possible post mold. A Shorewood Cord
Roughened sample (2019005) was recovered from Feature 107, a basin-shaped pit. The last
sample from the site, part of a Kegonsa Stamped vessel (2019006), was excavated and brought to

the lab in bulk as part of a soil matrix sample from Feature 97, a diffuse oval shaped pit.

14



Finch (47JE902)

The Finch site (47JE902) is in Jefferson County in southeastern Wisconsin (Figure 2.2).
The site occupies “a locally prominent hill and a small terrace adjacent to a spring fed pond east
of Lake Koshkonong and the Rock River drainage” (Haas 2019b:69). Initially the site was
reported as a historic cemetery location; however, only a small portion of the historic cemetery
was located and excavations recovered dense prehistoric artifact concentrations (Haas 2019a,

2019b; Haas et al. 2015).

Between 1999 and 2002, GLARC conducted an archaeological survey project along the
proposed alternate routes of the STH 26 reconstruction. This large-scale project investigated
possible sites in Dodge, Jefferson, and Rock counties. The Finch site was one of the Jefferson
County sites within the boundaries of the project. Based on the recovery of chipped stone and
pottery fragments during the Phase I survey, Phase II evaluation was conducted to determine if
the site was eligible for listing on the NRHP. The Phase II evaluation identified an intensive
Middle Woodland occupation, as well as Early and Late Woodland components. Based on these
results, the site was recommended to be listed on the NRHP, and if the STH 26 reconstruction

could not avoid the site, a data mitigation plan was suggested (Watson et al. 2003).

The highway reconstruction project was unable to avoid impacting the site and data
recovery was necessary. The Phase I1I mitigation was begun in 2009 and continued through
2012. Approximately 1,200 square meters were excavated at the site, over 100,000 artifacts were
recovered, and 153 cultural features were identified (Haas 2019b:72). The diagnostic material
culture from the site indicates multi-component settlement including Early and Late Paleoindian,

Early, Middle, and Late Archaic, and Early, Middle, and Late Woodland components.
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Figure 2.2 Location of the Finch site in Jefferson Co., Wisconsin.
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The Middle Woodland component of the site was recognized by the presence of Snyders
and Steuben hafted bifaces, ceramic vessels including Havana ware, Naples Stamped, Sister
Creeks Punctated, Kegonsa Stamped, Shorewood Cord Roughened, and Hopewell-related
pottery. Additionally, some transitional wares including Deer Creek Incised and Douglass Net
Marked are included in the assemblage. Middle Woodland activity areas included a domestic
living space that included feature types such as a temporary housing structure, cooking pits,
multi-functional pits, and a hearth. Another Middle Woodland activity area is suggested to
represent animal resource processing due to the presence of cooking pits or hearths, and multi-

functional pits and a high density of lithic tools (Haas 2019b).

In a recent analysis of the Finch site in southeast Wisconsin (Haas 2019b; Haas and
Picard 2019), the Middle Woodland vessels were classified according to Salzer’s typological
categories including Rock Ware, Havana Ware, Seed Jar, and Hopewell-Related. The Rock Ware
types include the Kegonsa Stamped and Shorewood Cord Roughened styles, a category
diagnostic of the Waukesha phase (Haas 2019b; Salzer n.d.). The Havana Ware types include
Havana Plain, Havana Zoned, Naples Stamped, and Sister Creeks Punctated. Only one example
of both the Seed Jar and Hopewell Related categories were recovered from the Finch site.
Radiocarbon dates from Kegonsa Stamped and Shorewood Cord Roughened vessels at the Finch
site were the first direct dates acquired for the Rock Ware category (Haas 2019b). These dates
fall within the range of the Havana culture and other Illinois and Wisconsin Middle Woodland
phases including North Bay, Nokomis, and Steuben. Additionally, the Middle Woodland dates
from the Finch site also overlap accepted dates of 500 BC to AD 100 (Stevenson et al. 1997:155)

for Early Woodland occupations in southern Wisconsin.
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Lithic analysis suggests that both Early Woodland and Middle Woodland inhabitants of
the Finch site used locally available Galena chert as well as non-local material sourced from
southern and southwestern locations including west-central Illinois and southeastern lowa.
Investigations into grave goods and foodways also suggest that groups in southeastern Wisconsin
did not adapt Havana-Hopewell cultural influences as fully as southwestern Wisconsin and other
areas (Benchley et al. 1997; Haas 2019b; Salzer nd; Stevenson et al. 1997). Haas (2019b:356)
uses this information to suggest that the Middle Woodland occupations in southeastern
Wisconsin may not have been “embedded within a broader Havana-Hopewellian regional or
symbolic community,” and populations of Havana-Hopewell people may not have physically
migrated into the area. Instead, it is suggested that the existing Early Woodland populations
likely already had persistent inter-regional contact with southern groups. This challenges
previous interpretations that Middle Woodland populations in southeastern Wisconsin were
indicative of southern Havana-Hopewell populations migrating into southeastern Wisconsin

(Haas 2019Db).

As the Finch site was most recently documented in both a UWM-CRM ROI (Haas
2019a) and Haas’s dissertation (2019b), the ceramics from this site were already well organized
and sherds were refit, identified and assigned specific vessel numbers. The excavation area for
the Finch site was very large. To facilitate descriptions and analysis, the site area was arbitrarily
divided into five regions. The samples selected for this analysis were recovered from three of
these regions: Region B, Region C, and Region D. Region B is situated in the central-north
portion of the site, Region C is in the central portion of the site, and Region D is directly south of

Region C in the central portion of the site. The individual sherds used for this analysis were
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recovered from unit contexts, while other sherds from the same vessels may have been recovered

from other contexts throughout the site.

Vessel 2002 is Havana Zoned. The sherd (2019008) used in this analysis from that vessel
was recovered from level 3 of Unit 301 in Region D. However, other sherds from this vessel
were recovered from Feature 114, a cooking pit, in Unit 325 of Region D. Vessel 2004 is Naples
Stamped. The sherd (2019009) used in this analysis from that vessel was recovered from level 4
of Unit 231 in Region C. Vessel 2008 is Kegonsa Stamped. The sherd (2019010) used in this
analysis from that vessel was recovered in level 4 of Unit 356 in Region B. Vessel 2020 is
Naples Stamped. The sherd (2019011) used in this analysis from that vessel was recovered from
level 8 of Unit 172 in Region D. Vessel 2038 is Shorewood Cord Roughened. The sherd
(2019012) used in this analysis from that vessel was recovered from level 6 of Unit 61 in Region
D. Vessel 3034 is Hopewell-related. The sherd (2019013) used in this analysis from that vessel

was recovered from level 6 of Unit 266 in Region D.

Alberts (47JE887)

The Alberts site is part of a complex of sites along the east bank of the Rock River, north
of the confluence with Johnson Creek, in Jefferson County, Wisconsin (Jeske 2006; Jeske and
Kaufmann 2000) (Figure 2.3). The complex consists of both a habitation site (47JE903) and a
mound site (47JE887), which had both a conical and linear mound, and artifacts representing
Late Archaic, Early, Middle and Late Woodland, and Upper Mississippian components with
some stratigraphic integrity (Jeske and Kaufmann 2000). The habitation site is primarily a Late

Woodland occupation located immediately adjacent to the river and marshlands. The mound site
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is located on a terrace directly north of the habitation site. The two components are separated by

a small spring-fed stream (Jeske and Kaufmann 2000).

Richard Slattery conducted excavations at the site complex between 1964 and 1969,
including a test of the conical mound in 1969 (Jeske and Kaufmann 2000). The habitation
component is situated on sandy soils that were not heavily cultivated in the twentieth-century.
Slattery’s excavation in the habitation area recovered features from Early, Middle, and Late

Woodland periods, as well as a possible Mississippian component (Jeske and Kaufmann 2000).

When testing the mound component, Slattery excavated 5-x-5-foot squares across the
conical mound, excavating six squares total. The approximate diameter of the mound was 6
meters and at the time of excavation, the mound was only 25 cm high. The excavations of the
mound did not show evidence that it was used for burial as no bones, grave features, or signs of
mortuary rituals were recovered (Jeske and Kaufmann 2000:92). Artifacts recovered from feature
contexts during Slattery’s excavations include grit-tempered pottery, a Late Archaic/Early
Woodland Durst point, Late Woodland Madison ware, Starved Rock Collared and possible
Langford series rim sherds, a Middle Woodland point, and a Middle Woodland Havana
Cordmarked vessel. In one of the 5-x-5-foot test units, near the center of the mound, a large
boulder was placed directly on top of a crushed and burned Havana-style vessel. Jeske (2006)
suggests that the mound and related features may be associated with a long-established fire and
water dichotomy, and that the location of the Havana-style vessel, beneath the large rock, and
near the Early Woodland fire pit was significant. The sample selected for this analysis (2019024)
was a sherd from the Havana vessel that was underneath the large rock in the mound site

component.
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Figure 2.3 Location of the Alberts site in Jefferson Co., Wisconsin.
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Crab Apple Point (47JE93)

The Crab Apple Point (CAP) site is in the Lake Koshkonong area approximately 500 feet
north of the Lake Koshkonong shoreline. Lake Koshkonong is located in Jefferson County, WI,
and the lake “itself is actually a broad expansion of the Rock River” (Spector 1975:272-274)
(Figure 2.4). Many archaeological sites have been documented around Lake Koshkonong. In
1908, Stout and Skavlem noted over 30 sites surrounding the lake during their initial survey
(Stout and Skavlem 1908). More recent research in the Lake Koshkonong locality has been
conducted by Hall (1962), Southeast Wisconsin Archaeology Project researchers (Goldstein
1984) and the Program in Midwest Archaeology (PIMA) at UWM directed by Dr. Robert Jeske

(2003).

Archaeological documentation at the CAP site began in 1890 when Stephen Peet
identified numerous mounds and a cabin used by Le Sellier, a French trader from the early
nineteenth-century (Schneider et al. 2017:15). Later, Stout and Skavlem (1906) surveyed the site
and surrounding archaeological sites in the Lake Koshkonong area. Janet Spector (1975) also
conducted research at the CAP site focusing on the eighteenth-century Ho-Chunk occupations.
Mr. Jim Bussey, a collector and partial landowner of the site allowed Robert Birmingham to
study artifacts that had been collected on the plowed surface of the site. The collection contained
both historic and abundant Oneota material; the Oneota component was “located on top of a
bluff above the adjacent historic component” (Pozza 2016:21). Jacqueline Pozza (2016)
completed her Master’s thesis research comparing copper artifacts from four sites in the Lake

Koshkonong locality, including the Crab Apple Point site.
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Figure 2.4 Location of the Crab Apple Point site in Jefferson Co., Wisconsin.
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In 2017, a collection of ceramics from the Crab Apple Point Site (47JE93) was donated to
the UWM-Anthropology Department by Mr. Bussey. These ceramics were collected from the
plowed surface of his farm field and therefore only have site-wide provenience information, as
the stratified provenience has been lost. In Fall 2017, the UWM Anthropology 535 class
completed an analysis of 657 sherds from the collection. These sherds included fifty-three
decorated body sherds, seven neck sherds, and 538 rims. Of the sherds in this collection, 91.5%
were shell tempered, suggesting that most of the pottery was produced during the Oneota cultural
tradition (Auten et al. 2017). The 37 grit-tempered sherds from this collection include both
Middle Woodland and Late Woodland types. A sherd from a Shorewood Cord Roughened vessel

was selected for this petrographic analysis (2019025).

Northwestern lllinois/Mississippi River Trench Sites Selected for Petrographic

Analysis

Sloan (11MC86)

The Sloan site is a multi-component site in Mercer County, Illinois (Figure 2.5). The
location of the site is “approximately five miles northeast of New Boston, Illinois and ten miles
south of Muscatine, lowa.... The site is situated along the upper and lower portions of a
Pleistocene terrace in the Mississippi River bottomlands... approximately 200 meters east of the
Edwards River which enters the Mississippi bottomland just north of the site area” (Benchley et
al. 1979:3). Three other known Middle Woodland sites are located within %4 mile of the site

along the same geological terrace formation (Benchley et al. 1979).

The Illinois Archaeological Survey (IAS) first recorded the site in 1974 after collecting

lithic debitage, grit tempered pottery sherds, and a hoe chip during surface survey. In spring
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1978, 1AS conducted the first phase of archaeological survey within the right-of-way of Highway
Project 1210 for the Illinois Department of Transportation. They identified archaeological
material within the highway right-of-way. The UWM ARL began working at the site between
late summer 1978 and spring 1979. This second phase of investigations was used to evaluate the
site and recover data to determine if the site would be eligible to be included on the NRHP. This
work was completed in two phases to sample the site within the highway right-of-way, and to
recover data necessary to better understand the site structure. During this investigation, the site
was divided into four separate areas: upper terrace, terrace slope, lower terrace, and bottomland.
Additionally, a large midden was present in the northern portion of the lower terrace slope. Once

excavated, ten features were identified below the midden (Benchley et al. 1979).

The material culture present at the site includes Middle Woodland, Late Woodland, and
Historic European artifacts. The material remains on the upper terrace suggests that it was used
less in prehistoric times than the lower terrace. Features identified in the upper terrace include
two storage/refuse pits and one hearth, but there was no evidence of structures in this portion of
the site. The lower terrace suggests much more prominent use during prehistoric times. Features
include over 30 storage/refuse pits, the large midden, and scattered post molds that suggest some
type of structure. The lower terrace also contained a greater number and variety of artifacts
(Benchley et al. 1979:143). The prehistoric pottery recovered from the site can be assigned to
Havana and Weaver ware types. The Middle Woodland component of the Sloan Site is primarily
dated to the later part of the Middle Woodland based on the ceramics recovered from the midden

(Benchley et al. 1979:108).
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Figure 2.5 Location of the Sloan site in Mercer Co., Illinois.
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The eight ceramic samples from the Sloan site that were used in this thesis are from the
UWM ARL investigations from 1978-1979. The ceramics were recovered in various contexts
throughout the investigations. A Naples Stamped Cord-Wrapped Stick variety sherd (2019020)
was recovered on the surface. Two Havana Plain samples (2019014 and 2019016) were
recovered from Test Pit 31. A Havana Zoned Dentate sherd (2019021) was recovered from Test
Pit 39. Three samples were recovered from the midden: Hopewell Rocker Stamped (2019018) in
level 4, Naples Stamped Cord-Wrapped Stick (2019015) in level 5, and an unclassified Havana
(2019019) in level 6. An additional Hopewell-type sample (2019017) was recovered in Feature

40, a basin that was located beneath the midden.

Albany Village/Albany Mound Group (11WT1)

The Albany site is located in Whiteside County, Illinois (Figure 2.6). Earliest
investigations at the Albany site began in 1873 when the site was first mapped, and two mounds
were excavated by W.H. Pratt (Benchley and Gregg 1975). At that time, 81 mounds were
identified, and early mound investigations were conducted by the Davenport Academy of
Natural Science in Davenport, lowa. Several mounds were excavated around the turn of the
twentieth century. These early excavations did not include detailed descriptions of the cultural
material, human remains, and mound construction. However, some topographic maps of the
mounds were created, and a checklist of cultural material was generated (Benchley and Gregg

1975).

In 1971, Elaine Bluhm Herold compiled the earlier excavations into a book about the site.
In this research she created a list of material culture from the site, including common Middle

Woodland artifacts such as marine shell, sheet mica, and Havana related ceramics (Herold 1971;
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Benchley and Gregg 1975). Private collections of artifacts from the village area of the Albany
Site were examined also. These collections contained additional Havana and Hopewell materials
such as copper awls, lithic tools made from obsidian, Flint Ridge chert and Hixton Silicified
Sandstone, a ceramic figurine fragment, a Hopewell red-filmed bowl, cut mica, and several types
of Havana and Canton ware (Benchley and Gregg 1975). Unfortunately, the provenience of these
materials was not well documented and much of the village site was destroyed by the
construction of Route 80 in 1930 and the reconstruction of Meredosia Road in 1959 (Benchley

and Gregg 1975).
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Figure 2.6 Location of the Albany site in Whiteside Co., Illinois.
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The checklist of material and Herold’s research was used by archaeologists from UWM
to make some interpretations of the cultural history of the site. Based on the presence of Black
Sand Incised and Morton Incised pottery, it is expected that the site contained a later Early
Woodland period occupation. Early and Middle Havana occupation is represented by ceramic
types, lithic types, and exotic raw materials. In addition, the Canton ware assemblage represents
Late Woodland occupation (Benchley and Gregg 1975). Of the 81 mounds originally identified

at the site, only 36 were located by UWM archaeologists (Benchley and Dudzik 1976).

In 1975 the UWM ARL was contracted by the Illinois Department of Conservation to
complete survey of the site area as well as the broader Meredosia Levee and Drainage District
near Albany, Illinois. This project was established to define the Albany site boundaries as well as
locate any other archaeological sites within the construction right-of-way (Benchley and Gregg
1975). During this survey, cultural material from Early, Middle, and Late Woodland periods
were recovered from the site. Test units were also excavated to further understand the subsurface
context at the site. The material culture excavated from Test Unit 3 showed evidence of a deep
midden context, with artifacts accumulated from Early Havana through Weaver periods (300 BC
— AD 750). While not all parts of the site harbor material evidence throughout this timeframe, it
can be suggested that there was some continuous occupation within the site area during these
periods (Benchley and Gregg 1975). The sample selected for this analysis is a Naples Stamped
rim sherd (2019022) from Level 7 of Test Unit 3, within the midden context. Other ceramics
from this level include Weaver ware, Havana ware with rocker stamped and punctate

decorations, and a Steuben Punctated sherd.
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lllinois Predictive Model Surveys

During the 1970s, UWM was contracted to develop predictive models for archaeological
site locations along rivers in Illinois. As part of the project, both the Upper Mississippi River
Valley and the Rock River Drainage were subjected to pedestrian survey to identify previously
unrecorded archaeological sites. Because these large-scale surveys identified over 100 sites
during each project, little detail was provided for the individual sites, including Blythe (11HA40)
and DeWitte/Liphardt Habitation (11RI57), that are included in the present analysis. For both
surveys, archaeologists collaborated with local collectors who could provide information about
parts of the survey area that contained greater concentrations of artifacts. Therefore, more
specific details about the context of each site was not available and sample sherds have only site-

level provenience.

Blythe (11HA40) — Upper Mississippi River

In 1973, a twelve-week reconnaissance project was established within a region of
“approximately forty river-miles” (Fowler and Dudzik 1973:76) within the Mississippi River
floodplains and the valley slopes of the tributaries in Henderson and Hancock counties, Illinois
(Fowler and Dudzik 1973). One of the sites identified in Hancock County was the Blythe site

(11HA40) (Figure 2.7).

According to the IAS site catalog, the site was first identified during the UWM survey
after the archaeologists were directed by local collector Charles Harrison. At that time, the
westernmost portion of the site was eroding out of a bank along the Mississippi river. Cultural
material recovered from the site include lithic flakes and an expanding stem point, bone

fragments, fire-cracked rock, and cordmarked, plain, and cord-impressed pottery. A Havana
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Cordmarked sherd (sample 2019026) from the Blythe site (11HA40) was selected for this
analysis. Cultural features were also identified and were located along the eroding bank; both

features were interpreted as garbage pits (IIAPS).
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Figure 2.7 Location of the Blythe site in Hancock Co., Illinois.
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DeW’itte/Liphardt Habitation (11RI157) — Rock River

In 1977, the UWM ARL was contracted by the Illinois Department of Conservation to
conduct pedestrian survey in the Rock River drainage (Benchley and Billeck 1977). The survey
area was constrained to the “mouth of the Green River to the south and Hillsdale, Illinois to the
north” (Benchley and Billeck 1977:1). The DeWitte/Liphardt Habitation site (11RI57) was one

of the sites surveyed for this project in Rock Island county (Figure 2.8).

According to the IAS site catalog, the site was initially identified and mapped by
Newman and Elliott in 1933. It is located on a long sand ridge approximately 200 feet west of
the Rock River, abutting a slough on the north end. Previously documented artifacts recovered
from the site include lithic flakes and projectile points, and cordmarked, punctate decorated and
incised pottery sherds. The earlier catalog sheet notes that “large quantities of mussel shell,
animal bone, and fire-cracked rock are plowed up” annually. The site is attributed to Early,
Middle, and Late Woodland occupations (IIAPS). During the 1977 survey, a local collector, Mr.
Webb, allowed UWM archaeologists to inspect his collection from the site, and it was noted that
he gave several sherds to UWM. A Hummel Stamped sherd (sample 2019027) from the

DeWitte/Liphardt Habitation site (11RI57) was selected for this analysis.
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Figure 2.8 Location of the DeWitte/Liphardt Habitation site in Rock Island Co., Illinois.
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Northeastern lllinois

Kautz (11DU46/1)

The Kautz site is located in DuPage County in northeastern Illinois (Figure 2.9). The site
is located on a knoll above the floodplain, approximately 200 yards west of the West Branch of
the DuPage River (Geraci 2016). It was originally identified by Joseph T. Kautz, the landowner
who had collected artifacts from his farm (Geraci 2016:41). In the 1950s, archaeologists were
made aware of the site, possibly while conducting a survey of sites along the DuPage River.
Sanford Gates, David Wenner and Hank Rodemaker contacted the Kautz family to document the
site (Gates 1983; Geraci 2016). It is suspected that during this time the pig pen area of the site,
where “the Kautz’s had collected points” was assigned the 11DUS site number (Geraci 2016;
Wenner 1960:1-2). David Wenner and a group of volunteers including students from the
University of Chicago and family members of Gates and Rodemaker returned to the site in 1958
after the landowner dug two small areas about a foot deep and found additional archaeological
material in a separate, uncultivated area of the Kautz’s farm (Geraci 2016; Wenner 1960). These
artifacts included “several dozen large Hopewell sherds and rims” (Wenner 1960:2). The
archaeologists investigated the two small areas and recovered bone, Late Woodland pottery, and
a Middle Woodland sherd. Wenner (1960:2) also described the pottery recovered by the
landowner as being large for the area and having “dentate, zone dentate, beveled rims, notched

lips (interior)” decorations.
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Figure 2.9 Location of the Kautz site in DuPage Co., Illinois.
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Due to the presence of Hopewellian artifacts at the site, Wenner conducted excavations in
November of 1958. Wenner assigned the site number 11DU46 to track the site and the material
excavated there. At this time, no formal database of Illinois archaeological sites existed, so the
site was not formally recorded until after the excavations. When the IAS was established, the site
was cataloged as part of a statewide database, and the site was assigned number 11DUT1 (Geraci
2016). Excavations were led by Wenner and a crew of volunteers and continued until at least
July 1960, when the excavation notes stop. During this time, the excavations were organized into
two separate units. Fifty 5-x-5-foot squares and five 1-x-5-foot squares were excavated in Unit 1
and six 5-x-5-foot squares were excavated from Unit 2. The excavated squares were removed in
two stratigraphic levels. The upper level (Level I) was a dark black humus (buried A-horizon)
that extended approximately six to eight inches below the sod layer (7-10 inches below the
surface). Below this was a transitional dark grey clay horizon with gravel-sized rocks (Level II)
above the original brownish-yellow clay and gravel (Bt Horizon) (Geraci 2016:43; Schenian

1983; Wenner 1960).

Artifacts recovered from the site include chipped stone tools, debitage, ceramic sherds,
rough rock, faunal material, as well as some historic material (Geraci 2016; Schenian 1983;
Wenner 1960). A single sherd of Havana Zoned (sample 2019023) from the Kautz site was
selected for the thin section analysis. The sherd likely was recovered from excavation square OE
15N but original documentation for this square could not be located with the other paperwork
that is currently housed in the UWM ARL Archives facility (Accession# 1960.2, Object ID#
1960.2.7). Nonetheless, it is likely that the sampled sherd came from the OE 15N square in Unit 1

based on the artifact label (I:0E 15N/I). Maps detailing the distribution of artifacts within each
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square suggest that artifacts recovered from Square OE 15N included 18 prehistoric ceramics, 27

lithics, 6 bones, as well as 8 pieces of historic glass.

Ceramic Petrography

Petrography is a specialized technique initially developed by the geological sciences to
estimate the mineral composition of a rock. To identify this composition, rock samples are sliced
into thin sections that are affixed to glass microscope slides. Slides are then viewed using a
variety of microscopy techniques that allow identification of the mineral constituents of a
sample. These thin cross-sections of the samples provide an “unbiased sample of the composition
of the rectangular prism from which it is cut” (Chayes 1956). By counting the minerals that make
up the sample and calculating the percentage of each mineral against the volume of the rock or
the percentage of individual grains, an analyst can determine the overall composition of the rock
from which the thin section is taken (Chayes 1956; Stoltman 1989). The percentages from the

thin section can then be extrapolated to determine these percentages across the whole rock.

Archaeologists have adapted the method used by geologists to analyze the composition of
archaeological ceramics. Riederer (2004) identifies three types of information that can be gained
from conducting thin section analysis. First, the process provides precise and detailed
information on the mineralogical composition of the temper and natural inclusions in the paste;
second, it allows the calculation of accurate percentages of temper and inclusions in the paste, as
well as size distribution; and third, it can be used to estimate baking temperature if the minerals

have been transformed at high temperatures.

In Middle Woodland contexts, the trade of exotic materials of the Hopewell Interaction

Sphere are often studied due to the specific locations of raw material origin. For cultural
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materials like pottery, the same level of research has not been emphasized. James Stoltman’s
work is an exception (Stoltman 2015; Stoltman and Mainfort 2002). However, this type of
research can be useful to understand exchange within a particular region (Fie 2008).
Archaeologists can use petrographic analysis to look at the more localized cultural contexts and
identify variations between the recipes of ceramic production that may be characteristic of
certain groups in a particular region. Through the identification of minerals, petrographic
analysis can be used to identify the physical movement of pottery between sites or regions. If
transportation occurs, it is expected that the pottery at one site would contain the same minerals

as another site (Chivis 2016; Bishop et al. 1982; Schneider 2015).

The local geology in a region is often important to interpret petrographic analyses. In
southeast Wisconsin and northeast Illinois, the bedrock geology is primarily made up of
sedimentary rocks from the Silurian and Ordovician periods of the Paleozoic Era. These may
include dolomites, shales, some limestone and some sandstone (Wisconsin Department of
Natural Resources 2011). In the northwest region of Illinois, the Pennsylvanian, Mississippian,
Silurian, and Ordovician periods of the Paleozoic Era are predominately represented by
dolomites and limestone, with some Lower Ordovician sandstone also present (Illinois State
Geological Survey 2005). The bedrock geology of a region may indicate what types of rocks

were available as tempering agents.
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CHAPTER 3: METHODS

Introduction

This thesis examines the variability in ceramic pastes from Middle Woodland sites in
Wisconsin and Illinois to identify possible patterns in ceramic production. This chapter discusses
the methods used to select the samples used in the analysis and collect the initial attribute-based
information of the samples; conduct petrographic analysis using thin sections to identify temper
and paste characterization, grain size and texture, and minerals in the samples; use ternary
diagrams to analyze the data collected for this thesis; and conduct statistical analysis based on

the compositional data.

While this study uses a limited sample, the methods described here can be used for
further analysis of Middle Woodland vessels to build a comparative database of Waukesha phase
and Havana Hopewell ceramic pastes. The attribute-based ceramic analysis of the selected sherds
identifies temper and paste characterization, grain size and texture, and paste core cross-sections.
The analysis also reports a variety of metric and morphological data as detailed below. All data
from this analysis has been compiled in a digital database for ease of future access. The maps

throughout this thesis were created using ArcGIS software by Esri (Esri 2020).

Thin sections of sherds from selected sites were prepared by National Petrographic
Service, Inc. at a cost of $23.50 per sample. This cost includes slide preparation, impregnation of
samples with epoxy, and a slide cover. The samples were analyzed for paste composition and
identification of minerals by the author. Collections from all the included sites are housed at the
UWM ARL and permission to conduct the destructive analysis was granted by the ARL. Upon

completion of this thesis project, ceramic thin sections will be accessioned into the ARL’s
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permanent collections. Data sets and thin sections will be made available for additional analyses

by other researchers.

Sample Selection

The initial selection strategy was aimed at collecting a robust sample of Waukesha Phase
pottery types from multiple sites in southeast Wisconsin. The sample was later expanded to
include examples of Havana Hopewell pottery from multiple sites in northwest Illinois. A single
sample from northeast Illinois was also included in the analysis. Sample selection was
constrained by the need to select sherds that were available in the UWM ARL collections and for

which permission to conduct destructive analysis was granted.

Upon selection of the samples, an inventory was created in a Microsoft Access database
to track details for each of the samples. Ceramic attribute and archaeological provenience data
were collected for each sample and added to the inventory. Each sample was assigned a unique
sample number which included the year that the sample was selected and a sequential number,
the sample numbers ranged from 2019001 to 2019027. Identification information included site
name, site number, lot number, artifact number, unit number, vessel number and Research
Growth Initiative (RGI) sample number. Not all samples had the same provenience-based
information, but the inventory was completed to the extent that it could be for each sample (for
example, not all samples had lot numbers and only those sherds formerly analyzed as part of an
RGI grant awarded to John Richards and Robert Jeske were identified by those numbers). The
attribute-based information included documenting the sherd type (rim, body, etc.), vessel form,
rim stance, rim form, rim width, lip form, surface treatment, temper, paste core, decoration style,

decoration location, and pottery type. Metric data recorded included orifice diameter, wall
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thickness, rim width, and weight. Each sherd in this study represents an individual vessel,

diagnostic of the Middle Woodland period in northern Illinois and southeast Wisconsin.

Attribute data were collected before submitting sherds to be processed into thin sections
as this is a destructive process that can destroy part or all of the sherd. The morphological
analysis compares the attribute data from the samples among the selected sites. Primarily, the
samples are rim sherds of diagnostic Middle Woodland vessels. In some cases, like three of the
Finch site samples, body sherds definitely associated with an identified vessel were used to
reduce destructive processes on rim sherds. Additionally, two body sherds were selected as

samples from the Sloan site due to the diagnostic decorative style on the exterior of the samples.

Attribute Data Collection

Vessel morphology was difficult to determine for some samples because the only extant
sherd was the piece used for this analysis, and at times the sherds were relatively small. Rim
sherds in the sample are almost all jar forms but one sample (2019001) from the Peterson site

comes from a Hopewell-like incised bowl.

Rim profiles were drawn for each sample and orifice diameters were estimated using a
graduated circle chart. The diameter is estimated by comparing the rim curvature to the
concentric circles on the chart. The rim sherds can provide the most information regarding vessel

shape and size.

Rim stance is the orientation of the rim to the horizontal plane of the orifice. Direct,
slightly everted, slightly inverted, everted, and indeterminate rim stances were identified in this

analysis. Direct rims have a wall thickness that is similar to the thickness of the vessel wall

43



below the neck and follow the contour of the vessel side (Shepard 1956:246). Following Haas
(2019b), everted and slightly everted rims have an orientation exceeding 90 degrees, and slightly
inverted stances have an orientation less than 90 degrees. Rims that were too small to determine

the rim stance were labeled as indeterminate.

The rim shape classifies changes in wall thickness from the neck to lip of a vessel. Rim
shapes identified in this analysis include folded, pinched, and unmodified. Folded rims have a
visible crease on the exterior rim margin where the clay was folded over. Pinched rims become
less thick towards the lip. Unmodified rims are the same thickness from the neck to the lip (Haas
2019b). The lip of the vessels also varied between flattened, beveled, and rounded. Flattened lips
“create a planar surface along the outer rim margin on a direct rim” and “separates the outer and
inner rim margins” (Haas 2019b; Richards 1992). Rounded lips have a gentle convex separation
between the exterior and interior surface. Beveled lips create a sloped flattening of the rim

towards the exterior or interior of the vessel (Haas 2019b).

The firing and cooling atmospheres of production can be determined by the coloring of
vessel paste cores (Rice 1987; Rye 1981; Sinopoli 1991). Generally, dark-colored cores represent
a reduced atmosphere where airflow around the vessel is restricted, and light-colored cores
represent an oxidized atmosphere where the airflow is unrestricted. Vessels showed some
variability, including oxidized interior surface and reduced exterior surface, reduced interior
surface and oxidized exterior surface, and oxidized exterior surface and reduced core. Some

vessels had uneven core coloring and could not be classified as one of the standard patterns.

Temper is the aplastic material added to natural clay that modifies the properties of the

clay paste during production (Rice 1987:406). The samples in this analysis all contain grit, or
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crushed rock, tempering. Two samples contain a mixture of both grit and grog temper (2019018
and 2019020). Granite, limestone, and chert were identified in the ceramics. The minerals in both

the clay matrix and the grit temper were identified during the petrographic analysis.

The surface finish of both interior and exterior vessel walls was recorded. Smoothed,
cordmarked, and smoothed-over cordmarked surface treatments were identified in this collection

of ceramics.

Decorative elements were recorded and measured using digital calipers to determine
width and length, or diameter of circular decorative elements, when possible. Types of
decoration include punctates, bosses, incised lines, cord-wrapped stick impressions, cord

impressions, and stamping (linear, rocker, dentate, cord-wrapped stick) varieties.

Additional metric data were also collected for each sample. Because of the destructive
process of thin sectioning, the metric data were collected before the samples were sent to be
processed. The weight in grams of samples was recorded for each sample using a digital scale.
The thickness of the samples was recorded at both the rim and the wall of the samples. These
measurements were collected using a digital calipers and averages were calculated taking the
mean of two measurements on either side of the sherd sample. Rim thickness was measured at
opposite sides at the top of the rims. Wall thickness was generally measured at the furthest points

from the rim, where the sample was unexfoliated, on both sides of sample.

Petrographic Analysis

Ceramic thin section petrography was used to collect data on ceramic paste composition.

The technique allowed identification of the mineral constituents of the paste as well as estimates
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of the percentage of sand, silt, and clay present. The methods used in this research are based on
the work of Stoltman (1989, 1991, 2001, 2015) as well as Schneider (2015). The sherds from
each site were processed into ceramic thin sections, in which a small piece was cut from the
original sherd, attached to a microscope slide, and ground to a thickness of 33 microns (National
Petrographic Service, Inc. 2018) The process of point counting and mineral identification was
conducted under the direct supervision of Dr. Seth Schneider who has utilized the technique on a

variety of Illinois and Wisconsin pottery types.

Prior to sending samples to National Petrographic, each sherd was given an arbitrary
identification number (2019001 through 2019027) and sherds were then placed in individual
bags with the corresponding numbers. These numbers were used by National Petrographic to
track samples. Once a sample was adhered to a microscope slide, the corresponding sample

number was engraved into the glass.

After the samples were processed into thin sections and placed on microscopic slides, a
polarized OMAX Trinocular Infinity Polarizing Microscope M838PL Series with a measuring
eyepiece was used to observe the paste and mineral inclusions for each sample. To conduct the
analysis, a 1 mm interval grid was used to collect at least 100 points from each sample. At every
1 mm point, the grain directly below the eyepiece crosshair was identified for that location.
These points were recorded under several categories, including matrix, silt, sand, grit temper,
grog temper, or voids. Any clay minerals (<0.002 mm) that were too small to be identified or
measured were classified as matrix. Silt particles (0.002-0.0625 mm) were visible but too small
to be classified as sand or temper. The sand, grit and grog tempers were further divided into size
grades based on grain size scales. These sizes included fine (0.0625-0.24 mm), medium (0.25-

0.49 mm), coarse (0.5-0.99 mm), very coarse (1.0-1.99 mm), and gravel (>2.0 mm). In general,
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sand grains were identified as natural inclusions and differentiated from temper because of the
relatively round shape and single mineral make-up, while grit temper grains were generally more
angular in shape and contained multiple minerals (Chivis 2016; Druc 2015; Stoltman 1989,

1991, 2001, 2011; Schneider 2015). Fowler (1955) identifies crushed rock as the tempering agent
in Havana ware and crushed limestone and other crushed rock in Hopewell ware. Minerals can
be identified based on their distinct colors, relief, extinction of light in cross-polarized light, and
interference signals produced by their crystalline structure (Perkins 1998; Schneider 2015:265-

267).

Each sample was counted individually, beginning at one edge of the sample and
traversing back and forth across the x-axis stopping at one-millimeter intervals to observe which
part of the paste was located below the crosshair on the microscope reticle. For all samples, the
points were collected with the microscope at the 10x power. To identify specific minerals, or to
calculate the size of natural or human added inclusions the objective was switched to the
different magnifications (4x, 20x, etc.) depending on specific cases. It was necessary to keep
track of which objective was being used to calculate the size of the inclusions, as the calculation
varied depending on the power. In total, a minimum of 100 points were counted for each sample,
not including voids. If a sample did not yield at least 100 counts in the first round, the thin
section was rotated 180 degrees and counted a second time. Based on the size of the samples,
more than 100 points were often counted, as the points were tracked until the entire plane of the
cross-section was sampled. The use of this systematic sampling method was employed to
guarantee that an unbiased and representative sample of ceramic paste was calculated for each

sherd (Chayes 1954; Stoltman 1989, 1991; Schneider 2015).
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A chart was used to keep track of each point counted during this process. Anything that
was too small to be measured was marked as matrix. If an inclusion was silt sized (0.002-0.0625
mm), it was marked as such. Due to the small size of silt-grain particles, the minerals at this size
were not always identifiable. If the minerals could be identified on any silt size particles, they
were tracked on a mineral identification chart. If an inclusion was larger than silt size, its
coarseness was tracked based on the size, and whether it was naturally occurring or added as grit
or grog. Naturally occurring inclusions were marked as sand particles and were identified as
single-mineral inclusions with rounded edges. Added grit inclusions often showed characteristics
of multiple minerals and more angular edges. This is an indication that that the grit inclusions
were derived from crushed pieces of stone or conglomerate. Additionally, two samples (2019018
and 2019020) contained grog inclusions. In both of these samples the grog was in the fine size

category and marked as added temper.

Ternary Diagram

Using the point data, proportions of each sample composition were calculated based on
the presence of clay, silt, sand and temper. Using these proportions, the body, “the bulk
composition of a ceramic vessel, including clays, larger natural mineral inclusions in the silt,
sand, and gravel size ranges, and temper”, (Stoltman 1991:109) and paste, “the aggregate of
natural minerals, i.e., clays and larger mineral inclusions, to which temper was later added to
produce the body from which a vessel was made” (Stoltman 1991:109-110), were distinguished
for each vessel. The point counting data for both the body and paste were documented in tabular
form. To more easily interpret the data, the proportions were entered into an Excel table and
incorporated into a ternary diagram using Todd Thompson Software’s TriPlot (v 4.1.2) (obtained

from http://mypage.iu.edu/~tthomps/programs/html/tnttriplot.htm).
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The ternary diagram visually displays the amount of variation between samples. The
poles of the body diagram are labeled: matrix (both clay and silt), temper, and sand (all natural
mineral inclusions larger than silt). This diagram is used to visually represent the “relative
volumetric proportions of all mineral inclusions in each vessel, with particular emphasis on
temper” (Stoltman 1991:111). The paste diagram poles are labeled as: clay, silt, and sand. The
paste diagram is used to “provide a visual representation of the relative volumetric proportions of
the silt, sand, and clay in the untampered raw materials from which each vessel was
manufactured” (Stoltman 1991:111). For both body and paste diagrams, the voids that were
counted during the analysis were not included (Stoltman 1991; Schneider 2015). Examples of

ternary diagrams displaying paste and body composition data are provided in Figures 3.1 and

3.2

The ternary diagrams can be used to visualize any clustering in the samples based on
various factors. The diagrams can display the ratios of both paste and body across all sites in the
analysis, based on location, either separating Illinois from Wisconsin sites, or further separating
the sites along the Mississippi River from the more eastern Illinois sites. The diagrams can
display the comparisons between samples of specific decorative and diagnostic styles, including
Waukesha types, Havana wares, Hopewell-related wares, and unclassified Havana/Middle

Woodland.
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Figure 3.1 Example ternary diagram of ceramic paste composition data (after Schneider
2015, Figure 6.10).
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Figure 3.2 Example ternary diagram of ceramic body composition data