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ABSTRACT 

This thesis analyzes pottery found at the Theriault/Waring site in Burke County, Georgia 

(9BK2). While the site has been highly disturbed, the ceramic assemblage represents artifacts 

ranging from the Late Archaic (5800 BP-3800 BP) to the Late Mississippian periods (1350 CE-

1600 CE). This thesis reports 1) visual analysis and stylistic identification and 2) geochemical 

analysis of a sample of the assemblage. This thesis draws on these analyses to investigate ho 

ceramic production and participation in networks exchange might relate to societal changes in 

the greater Southeast area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INDEX WORDS: Southeast, Pre-Contact, pXRF, Pottery, Geochemistry, Archaeology, Georgia 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright by 

Lydia Elise Haley 

2026 

  



 

 

Changes in Paste Recipes Over Time in Pre-Contact Ceramics from the Theriault/Waring Site in 

Burke County, Georgia   

 

by 

 

Lydia Haley 

 

Committee Chair:  Nicola Sharratt 

 

Committee: Nicola Sharratt 

Jeffery Glover 

Joshua Kwoka 

 

 

Electronic Version Approved: 

 

Office of Graduate Services 

College of Arts and Sciences 

Georgia State University 

June 2026  



iv 
 

DEDICATION 

I would like to thank my family, especially my parents, for encouraging me to pursue a 

career and education in the field I have been obsessed with since childhood. I’d also like to thank 

my long-suffering husband Ken for supporting me through the stressful time of Grad school and 

listening to me jabbering about pottery. Last but not least, I would like to thank the lord God for 

giving me the opportunity to pursue this field. I have no idea what His plans are for me, but I 

hope that in pursuing archaeology I can better help humanity.



v 
 

 

ACKNOWLEDGEMENTS 

This thesis would not have been possible without my committee, Dr. Sharratt, Dr. Glover 

and Dr. Glover, as well as all the other professors I have had both in undergrad at Kennesaw 

State and in grad at Georgia State. Also of importance to this study is the Burke County Museum 

and the University of Georgia’s Archaeology Lab. These two institutions were pivotal in helping 

me understand what I was dealing with at the Theriault/Waring site. Finally, and perhaps most 

importantly, I have to give kudos to the archaeologists who had done previous work on the 

Theriault/Waring site: Dr. William Edward, Paul Brockington, and of course Gordon Midgette.



vi 

TABLE OF CONTENTS 

ACKNOWLEDGEMENTS ........................................................................................................ V 

LIST OF TABLES ....................................................................................................................... X 

LIST OF FIGURES .................................................................................................................... XI 

1 INTRODUCTION............................................................................................................. 1 

1.1 Why Study Pottery? ..................................................................................................... 1 

1.1.1 Archaeology of Trade and Exchange ...................................................................... 3 

1.1.2 Archaeology of Communities of Practice ................................................................ 3 

1.2 Outline of Thesis ........................................................................................................... 4 

2 CULTURE HISTORY...................................................................................................... 5 

2.1 Geography and Climate of the Southeast .................................................................. 8 

2.2 Time Periods of the Southeast ..................................................................................... 9 

2.2.1 Paleoindian Period ................................................................................................. 10 

2.2.2 Archaic Period ........................................................................................................ 12 

2.2.3 Woodland Period .................................................................................................... 15 

2.2.4 Mississippian Period ............................................................................................... 19 

2.3 Conclusion ................................................................................................................... 23 

3 CERAMIC ANALYSIS .................................................................................................. 24 

3.1 Visual Analysis ........................................................................................................... 24 

3.1.1 Seriation and Classification Schemes ................................................................... 25 



vii 

3.1.2 Limitations with Visual Analysis and Typologies ................................................. 27 

3.1.3 Southeastern Pottery Classification ....................................................................... 28 

3.2 Geochemical Analysis ................................................................................................ 28 

3.2.1 Forms of Geochemical Analysis ............................................................................ 29 

3.2.2 INAA ....................................................................................................................... 30 

3.2.3 ICP-MS ................................................................................................................... 34 

3.2.4 XRF ......................................................................................................................... 37 

3.3 Conclusion ................................................................................................................... 41 

4 RESEARCH DESIGN .................................................................................................... 42 

4.1 Background on the Theriault/Waring Site .............................................................. 42 

4.1.1 The Savannah River Valley ................................................................................... 42 

4.1.2 History of the Theriault/Waring Site. .................................................................... 42 

4.2 Research Design ......................................................................................................... 44 

4.2.1 Visual Analysis ....................................................................................................... 45 

4.2.2 Geochemical Analysis ............................................................................................ 46 

4.2.3 Statistical Analysis .................................................................................................. 47 

5 RESULTS ........................................................................................................................ 49 

5.1 Visual Analysis ........................................................................................................... 49 

5.1.1 Stallings Island ....................................................................................................... 52 

5.1.2 Refuge ..................................................................................................................... 52 



viii 

5.1.3 Deptford .................................................................................................................. 53 

5.1.4 Swift Creek .............................................................................................................. 54 

5.1.5 Woodstock ............................................................................................................... 55 

5.1.6 Macon Thick ........................................................................................................... 56 

5.1.7 Vining ...................................................................................................................... 57 

5.1.8 Etowah .................................................................................................................... 58 

5.1.9 Savannah ................................................................................................................ 59 

5.1.10 Irene ........................................................................................................................ 60 

5.1.11 Lamar ...................................................................................................................... 61 

5.2 Geochemical Analysis ................................................................................................ 62 

5.2.1 General Trends ....................................................................................................... 63 

5.2.2 Trends Across Sub-eras .......................................................................................... 64 

5.2.3 Late Archaic: Stallings ........................................................................................... 67 

5.2.4 Woodland and Mississippian ................................................................................. 68 

5.2.5 Early Woodland ...................................................................................................... 71 

5.2.6 Middle Woodland: Deptford and Swift Creek ....................................................... 73 

5.2.7 Middle Mississippian: Etowah and Savannah ...................................................... 75 

5.2.8 Late Mississippian: Lamar and Irene .................................................................... 77 

5.3 Conclusion ................................................................................................................... 78 

6 DISCUSSION .................................................................................................................. 79 



ix 

6.1 Archaic to Woodland and Beyond Changes ............................................................ 79 

6.1.1 Hypotheses for Differences in the Archaic ........................................................... 80 

6.2 Woodland Period ........................................................................................................ 83 

6.2.1 Early Woodland ...................................................................................................... 83 

6.2.2 Middle Woodland ................................................................................................... 83 

6.2.3 Late Woodland/Early Mississippian ...................................................................... 85 

6.2.4 Sherd 430: Woodstock Incised ............................................................................... 85 

6.3 Mississippian Period .................................................................................................. 86 

6.3.1 Middle Mississippian .............................................................................................. 86 

6.3.2 Late Mississippian .................................................................................................. 88 

6.4 Conclusion ................................................................................................................... 88 

6.5 Further Research ....................................................................................................... 89 

REFERENCES ............................................................................................................................ 91 

 

  



x 

LIST OF TABLES 

Table 2-1 Periods of Southeastern Indigenous History .................................................................. 9 

Table 5-1 Sherd Counts ................................................................................................................ 49 

  

 

  



xi 

LIST OF FIGURES 

Figure 2-1 Location of the Theriault/Waring site within the State of Georgia (ArcGIS 2024) ...... 6 

Figure 2-2The Theriault Waring Site in Relation to Brier Creek and the Savannah River ............ 7 

Figure 2-3 Stallings Island Punctated Pottery ............................................................................... 15 

Figure 2-4 Deptford Checked Pottery ........................................................................................... 16 

Figure 2-5 Swift Creek Complicated Stamped Pottery................................................................. 18 

Figure 2-6 Lamar Incised Pottery ................................................................................................. 23 

Figure 5-1 Stallings Island Punctated Pottery ............................................................................... 52 

Figure 5-2 Refuge Simple Stamped Pottery ................................................................................. 53 

Figure 5-3 Deptford Check Stamped Pottery ............................................................................... 54 

Figure 5-4 Swift Creek Complicated Stamped Pottery................................................................. 55 

Figure 5-5 Woodstock Incised Pottery ......................................................................................... 56 

Figure 5-6 Macon Thick Pottery ................................................................................................... 57 

Figure 5-7 Vinings Simple Stamped Pottery ................................................................................ 58 

Figure 5-8 Etowah Line Blocked Pottery ..................................................................................... 59 

Figure 5-9 Savannah Cord Marked Pottery .................................................................................. 60 

Figure 5-10 Irene Complicated Stamped Pottery.......................................................................... 61 

Figure 5-11 Lamar Incised Pottery ............................................................................................... 62 

Figure 5-12 Biplot of Principal Components 1 and 2, showing all ceramic sherds distinguished 

by period. 90% confidence ellipses. ................................................................................. 63 

Figure 5-13 Biplot of Principal Components 1 and 3, showing all ceramic sherds distinguished 

by period. 90% confidence ellipses .................................................................................. 63 



xii 

Figure 5-14 Biplot of Principal Components 1 and 2, showing all ceramic sherds distinguished 

by sub-period. 90% confidence ellipses............................................................................ 64 

Figure 5-15 Biplot of Principal Components 1 and 3, showing all ceramic sherds distinguished 

by period. 90% confidence ellipses  ................................................................................. 65 

Figure 5-16 Biplot of Principal Components 1 and 4, showing all ceramic sherds distinguished 

by period. 90% confidence ellipses .................................................................................. 65 

Figure 5-17 Biplot of Principal Components 1 and 2, showing Late Archaic Stallings Island  

ceramic sherds distinguished by surface decoration. ........................................................ 67 

Figure 5-18 Biplot of Principal Components 1 and 3, showing Late Archaic Stallings Island 

ceramic sherds distinguished by surface decoration. ........................................................ 67 

Figure 5-19 Biplot of Principal Components 1 and 2, showing Woodland Period ceramic sherds 

distinguished by sub-period. 90% confidence ellipses. .................................................... 68 

Figure 5-20 Biplot of Principal Components 1 and 3, showing Woodland Period ceramic sherds 

distinguished by sub-period. 90% confidence ellipses ..................................................... 69 

Figure 5-21 Biplot of Principal Components 1 and 2, showing Mississippian Period ceramic 

sherds distinguished by sub-period. 90% confidence ellipses .......................................... 69 

Figure 5-22 Biplot of Principal Components 1 and 3, showing Mississippian Period ceramic 

sherds distinguished by sub-period. 90% confidence ellipses .......................................... 70 

Figure 5-23 Biplot of Principal Components 1 and 2, showing the distribution of Early 

Woodland Period ceramic. ................................................................................................ 71 

Figure 5-24 Biplot of Principal Components 1 and 3, showing the distribution of Early 

Woodland Period ceramic sherds...................................................................................... 72 



xiii 

Figure 5-25, Biplot of Principal Components 1 and 2, showing Middle Woodland ceramic sherds 

distinguished by type. ....................................................................................................... 73 

Figure 5-26 Biplot of Principal Components 1 and 3, showing Middle Woodland ceramic sherds 

distinguished by type ........................................................................................................ 73 

Figure 5-27 Biplot of Principal Components 1 and 2, showing Middle Mississippian ceramic 

sherds distinguished by type  ............................................................................................ 75 

Figure 5-28 Biplot of Principal Components 1 and 3, showing Middle Mississippian ceramic 

sherds distinguished by type ............................................................................................. 75 

Figure 5-29 O Biplot of Principal Components 1 and 2, showing distribution of Etowah style 

ceramic sherds. .................................................................................................................. 76 

Figure 5-30 Biplot of Principal Components 1 and 2, showing Late Mississippian ceramic sherds 

distinguished by type ........................................................................................................ 77 

Figure 5-31 Biplot of Principal Components 1 and 3, showing Late Mississippian ceramic sherds 

distinguished by type ........................................................................................................ 77 

Figure 6-1 Stallings Island Plain sherd showing crevices left from fiber temper ......................... 81 

   



1 

1 INTRODUCTION  

This thesis reports and analyzes stylistic and elemental data generated on the pre-contact 

pottery found at the Theriault/Waring site in Burke County, Georgia. This thesis examines the 

possibilities and limitations of geochemical analysis, particularly when undertaken using 

portable X-Ray Fluorescence (pXRF) to analyze patterns in pottery production across time at the 

Theriault/Waring site. 

 The Theriault/Waring site has evidence of occupation from the Paleoindian period (21,700 

BP- 11,500) through to the Late Mississippian period (1350 CE- 1600 CE). The residents of the 

site left a myriad of artifacts from their daily lives. While the site was originally explored in the 

1960’s because of the presence of Paleoindian lithics, the present study examines pottery found 

at the site. The ceramic collection from Theriault/Waring includes, among other styles, Stallings 

Island Fiber-Tempered sherd, which is the oldest style of pottery found North of Mexico. 

Integrating both visual analysis and elemental data generated using pXRF, this thesis explores 

how pottery manufacture, and possibly trade, changed across the periods of Indigenous 

American Pre-Contact history at the Theriault/Waring site. 

1.1 Why Study Pottery? 

Pottery is one of the most common artifact classes found at archaeological sites (Rice 1987, 

25). This is owing to a variety of factors. Unlike lithic technology, which modifies pre-existing 

stones, ceramics require human action to create the materials it is made of. Clay, water, temper 

and firing are all combined to make a sort of “artificial stone” (Rice 1987, 3). The durable nature 

of this “artificial stone” is a contributing factor to pottery being a widespread artifact class. 

Pottery does not decay like organic materials do. While pottery can and does break, even a small 

sherd can be used to reconstruct how a vessel looked and felt like when it was used. Finally, 
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pottery was generally used across social strata in the societies in which it was used (Rice 1987, 

25). The wares found in archaeological contexts can range from cooking pots used by the poorest 

families to intricate serving used by the highest elites.  

Pottery, in addition to being incredibly common, also can tell a lot of information about the 

society that used it. Pottery can be both a practical item and an artistic medium. The shape and 

texture of pottery can offer insight into what it was used for, while the artistic designs on it can 

reflect identities, ideology, cultural styles and artistic preferences. Ceramic vessels were a 

common trade item, whether by themselves or as containers for other goods. Looking at the 

movement of pottery intra- and inter regionally can tell a lot about how trade and other 

exchanges of material goods were structured in ancient societies. 

Pottery is often used as a tool for dating sites (Orton et al. 1993, 24). On a basic level, 

pottery, like most other artifacts, can be relatively dated based on a combination of stylistic 

elements and where it was found stratigraphically. Pottery can also be used for absolute dating 

methods such as C14 dating. Of most relevance to this study is that the form and decoration of 

pottery can be used for approximately dating a site. The idea behind techniques like seriation is 

that styles rise and decline in usage in a fairly predictable manner, although their distribution can 

be affected by sudden changes in the greater culture (Orton et al. 1993, 190). Ultimately the 

association of pottery styles with a certain time period is best done within the context of other 

forms of dating evidence. When enough data is collected on the combination of absolute and 

relative dates, sites from the same region can be dated through pottery styles.  

 One major concern for this study is examining how pottery was traded across the Pre-

Contact Southeast over time. In particular, one research interest is in how regional trade could 
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have influenced production at the Theriault/Waring site. My examination of trade and production 

is influenced by the archaeological literature on exchange and communities of practice. 

1.1.1  Archaeology of Trade and Exchange 

Trade has been the subject of extensive archaeological research across a broad range of 

temporal and geographical contexts (Oka and Kusimba 2008, 340).  Beyond identifying what 

goods were exchanged archaeologists consider how exchange of material goods is embedded in 

human societies and networks.  

Early archaeological models of exchange focused heavily on the concept of diffusionism 

(Oka and Kusimba 2008, 342), where cultural exchange is explained through immigration or 

domination. Archaeologists influenced by authors such as Marx and Mauss argued that trade is 

one of the strategies used by elites to gain power and prestige in a society (Oka and Kusimba 

2008, 344). Finally, other schools of thought emphasize trade as the results of individuals or 

groups within a society and emphasizes the agency of traders (Oka and Kusimba 2008, 356). 

Much archaeological research on trade and other forms of exchange are interested in how these 

activities are shaped by the structure of a society.  

1.1.2 Archaeology of Communities of Practice 

While ceramic production has been explored through a diverse range of theoretical 

perspectives, the recent body of theorizing around communities of practice brings attention to the 

relationships generated by participating in particular activities. Communities of practice are 

group of people who are defined by doing the same activity (Souza 2024, 185). Communities of 

practice define themselves with a shared language, whether that be specific jargon or shared 

stylistic influences. Newcomers to the community of practice learn the skills, techniques and 

language of the activity by participating.  
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Pottery production, as a skill that must be learned, is a good example of a community of 

practice that can be seen in both the archaeological and ethnographic record. Learning how to 

create pottery requires knowledge on where to source clay, what temper to add, how to shape it, 

what decorations to put onto it and how to fire it (Rice 1987, 117-119). How these skills are 

learned is embedded in how a community at large is structured.  

1.2 Outline of Thesis 

Chapter Two provides an overview the periods of indigenous history present at the 

Theriault/Waring site (9BK2). Chapter Three reviews archaeological methods used to study 

pottery both visually (such as seriation) and geochemically (pXRF, ICPMS, INAA) and 

discusses archaeological case studies from global and Southeastern US contexts. Chapter Four 

describes the research design of the study and the history of the Theriault/Waring site, as well as 

how the artifact assemblage ended up at Georgia State University. Chapter Five reports on the 

results of the visual and geochemical analyses. Finally, Chapter Six discusses the results and 

what they might mean for both the Theriault/Waring site and the use of pXRF in diachronic 

studies of pottery in Georgia. 
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2 CULTURE HISTORY 

The Theriault/Waring site is situated in the Southeastern cultural area and represents 

long-term usage or habitation across the different periods of Native American history. The most 

important periods related to this study are the Late Archaic (5800 BP-1800 BCE), Woodland 

(1800 BCE-900 CE) and Mississippian periods (900 CE-1600 CE), which represent the 

development and spread of pre-contact pottery throughout the Southeast. While pottery was 

absent during the Paleoindian period, it is important to understand the social transitions that 

spurred the invention of pottery in the Southeast during the Archaic period. In addition, interest 

in Paleoindian sites around the Savannah River Valley is what spurred the original investigations 

in the Theriault/Waring site.  

The Theriault/Waring site is located in Burke County, Georgia on the banks of Brier 

Creek, a tributary of the Savannah River. The Savannah River serves as the border between 

Georgia and South Carolina. The site is located slightly south of the Fall line, which runs through 

Augusta, GA, but is well positioned to take advantage of various ecological zones. 
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 Figure 2-1 Location of the Theriault/Waring site within the State of Georgia (ArcGIS 2024) 
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 Figure 2-2The Theriault Waring Site in Relation to Brier Creek and the Savannah River 
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2.1 Geography and Climate of the Southeast 

The Southeast Culture Area includes what are now the US states of Georgia, Alabama, 

Mississippi, Louisiana, Tennessee and South Carolina, as well as the western portions of North 

Carolina, southern and eastern Arkansas and parts of Missouri, Illinois and Kentucky, 

specifically around the Mississippi River (Hudson 1976, 5). These rough boundaries are based 

on variable archaeological and historic records and do not reflect how the people who lived in 

the region perceived their territories (Anderson and Sassaman 2012, 3). 

The Southeastern region is ecologically diverse. It is known for its hot and humid 

summers, while winters tend to be relatively mild, with little snow (Anderson and Sassaman 

2012, 3). This warm and wet environment has led to a great diversity in plant and animal life. 

However, the general humidity also leads to poor preservation of organic materials in the 

archaeological record. The varied topography of the region also adds to the region’s ecological 

diversity.  

The Southeast can be roughly divided into the Coastal Plains, Piedmont and the 

Appalachian Mountains as the predominate physiographic regions (Anderson and Sassaman 

2012, 4). The Coastal Plain was under the Atlantic Ocean in the distant past, and this can be seen 

in the flatness of the terrain and the predominance of sandy soils. The Coastal Plain, as the name 

implies, borders the Atlantic Ocean and Gulf of Mexico. This region has a pine dominate 

ecosystem. Around the Coastal Plains, estuaries and other marshy environments tend to become 

more common. These environments were great sources of plant and animal resources. The area 

directly north of the Coastal Plain, the Piedmont, is far rockier. Traditionally, hickory-oak forest 

dominated the Piedmont (Anderson and Sassaman 2012, 7). However, since European 

colonization many of the forests have been replaced by commercial pine forests as well as 
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modern cityscapes. The region to the furthest north of the Southeast, the Appalachian Mountain 

region, represents the start of the mountainous terrain whose furthest southern extant reaches 

Georgia, and which extends north all the way up to the US state of Maine. 

2.2 Time Periods of the Southeast 

The indigenous history of the Southeast is divided by archaeologist into five periods: the 

Paleoindian, Archaic, Woodland, Mississippian and Historic. These periods are identified by 

changes in technology, community organization and subsistence strategies visible in the 

archaeological record. These periods are often further subdivided into Early, Middle and Late 

periods based on the presence of certain artifacts and living conditions. 

Table 2-1 Periods of Southeastern Indigenous History 

Time 

Period 
Dates Major Events and Artifacts 

Paleoindian 
21,700 BP-11,500 

BP 
Migration into the Americas, Clovis points 

Early Archaic 
11,500 BP- 8,900 

BP 

Changes in lithic technology away from large, fluted 

bifaces. 

Middle Archaic 
8,900 BP- 5,800 

BP 
Longer term site inhabitation, shell rings 

Late Archaic 
5,800 BP – 1800 

3800 BP 

Earliest pottery: Stallings Island. Increasing 

population. 

Early 

Woodland 

1800 BCE- 300 

BCE 

Decreased population, greater reliance on plant 

resource, innovations and trade in pottery 

Middle 

Woodland 
300 BCE- 600 CE 

Influence of Hopewell, Earthen mounds, Swift Creek 

and Deptford pottery, early agriculture/horticulture 

Late Woodland 600 CE- 900 CE 
Hopewell influence ends, continued horticulture, 

Weeden Island pottery 

Early 

Mississippian 
900 CE- 1200 CE Rise of Cahokia, Vinings Pottery 

Middle 

Mississippian 

1200 CE- 1350 

CE 

Cahokia reaches climax, then falls. Etowah and 

Savannah Pottery 



10 

Late 

Mississippian 

1350 CE- 1600 

CE 
Power shifts further south, Lamar Pottery 

Contact 
1600 CE- 1700 

CE 
Arrival of Europeans, De Soto’s Expedition 

Historic 1700 CE + European colonization, Indian Removal Act 

 

2.2.1 Paleoindian Period 

There is considerable debate about when and how the first people arrived in the Americas 

(Miller 2016, 679). What is known is that human tools, mainly projectile points, have been found 

with the remains of extinct animals from the Pleistocene era (e.g. Holliday 2009, 311). The most 

generally accepted idea is that Paleoindians entered the continent from northeast Asia during the 

last Ice Age and migrated around the continent along coastlines and rivers (Anderson and 

Sassaman 2012, 36). Perhaps the most notable artifacts of the Paleoindian period are Clovis 

points, distinctive large and fluted projectile points associated with mammoth kills (Holliday 

2009, 312). Clovis points are one of the earliest accepted Paleoindian artifacts, although since 

their discovery, artifacts of even older provenience have been found (Holliday 2009, 316). There 

is some debate on if the users of these were ancestral to modern Native Americans (Miller 2016, 

697). 

It is now estimated that humans have lived in the Southeast since 21,000BP (Anderson 

and Sassaman, 2012). These people would have encountered now animals that are now extinct in 

the Southeast, including fauna very different than those found in the present. In general, the 

Paleoindian period and the later Pleistocene era in general were categorized by great changes in 

global temperatures (Anderson and Sassaman 2012, 38).  While the Southeast never experienced 

any real glaciation, its rivers and creeks would have been greatly affected by both flooding and 

shrinking.  
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In general, the Paleoindian period, especially in the Southeast, has been difficult to study. 

One of the reasons for this is the climate change that happened during and after the period 

(Anderson and Sassaman 2012, 40). Increased global temperatures and associate sea-level rise 

mean that many Paleoindian sites are now underwater, making discovery unlikely. It is also 

highly likely that they utilized many artifacts made of organic material, which are especially 

difficult to find preserved in the Southeast. 

Another reason for the difficulty in finding Paleoindian sites is the nature of their 

societies. The Paleoindians were highly mobile hunter-gatherers living in small groups 

(Anderson and Sassaman 2012, 52). Small, highly mobile hunter-gatherer groups in the 

ethnographic literature tend to not place much focus on material wealth (Kidder 2023, 228), both 

because too much physical material is an active detriment to their mobility, and also because 

their more egalitarian societies put more focus on knowledge, wisdom and the spiritual as a 

source of power. 

Some of the Paleoindian sites found in the Southeastern United States could point to there 

being occasions of greater aggregation for] Paleoindian groups. Based on the distribution of 

Clovis points and other artifacts throughout the Southeast, it seems that certain regions, usually 

ones with a high number of resources such as animal or chert sources were favored (Anderson 

and Sassaman 2012, 50). One hypothesis proposes a “staging” model, where different 

Paleoindian groups would have congregated at specific locales rich in resource such as chert or 

food sources for part of the year, possibly reconnecting with each other and sharing spiritual 

beliefs and technologies. This model of Paleoindian settlement is supported by the presence of at 

least three sites across the Southeast with artifact profiles consistent with this view, mainly chert 

fragments representing all stages of lithic manufacture (Connolly 2023, 35). The lithics had 
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enough morphological differences that it could be suggested that they were made by different 

groups of people who otherwise lived away from each other. 

2.2.2 Archaic Period 

The Archaic period in the Southeast roughly began with the end of the Pleistocene and 

the beginning of the Holocene circa 11,500 to 10,000 years ago (Anderson and Sassaman 2012, 

66; Hudson 1976, 44). The Holocene ushered in different climatic conditions with great 

consequences, mostly the extinction of large, Pleistocene megafauna in the Southeast and 

marked shifts in vegetative communities. The Paleoindians already utilized smaller animals and 

plants as sources of food, but the new conditions of the Holocene was a push for greater use of 

these resources. 

One consequence of the greater climate changes during the Early Archaic is that groups 

seem to have been more attached to specific home base regions (Anderson and Sassaman 2012., 

72). An argument for this claim can be seen in changes in lithic technology from the Paleoindian 

period to the Early Archaic. During the Paleoindian period lithics tended to be fairly uniform 

over broad regions and could be made of “exotic” stones, implying either high mobility or trade 

(Sassaman et al 1988, 79), whereas during the Early Archaic, lithics began to take on more 

varied forms, implying different usages and tended to be made of local, and at times less optimal 

material, such as quartz (Anderson and Sassaman 2012, 72). 

The Middle Archaic period (8,900 BP-5,800 BP) was characterized climatically by 

warmer temperatures and an increase in precipitation (Anderson and Sassaman 2012, 73). 

Stabilizing sea level following their rapid rise in the early Holocene led to an expansion of 

aquatic resources available to Archaic peoples. A major sign that Middle Archaic people were 

heavily using marine resources is the appearance of shell rings or mounds, mostly along the coast 
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(Marquardt 2010, 551). The purpose of these mounds is debated. It is possible that they were 

middens, possibly from large scale feasting events (Marquardt 2010, 554), that they were 

deliberately created monuments, or that they served both functions. Shell Rings could have 

served purposes depending on the group, region, and time period (Marquardt 2012, 557). Either 

way, they are evidence of relatively long-term habitation of sites with an easily available source 

of resources. 

Related to the appearance of shell mounds is the appearance of early earthen mounds, 

such Watson Brake in Louisiana (Anderson and Sassaman 2012, 76). These constructions are 

interesting because they show that Middle Archaic hunter-gatherers had both the means and 

motivation to build large scale architecture. The meaning of mounding, both shell-based and 

earthen, to Archaic people is debated. Earthen mound sites in Louisiana do not have consistent 

layouts and have been found with mostly local domestic artifacts (Anderson and Sassaman 2012, 

78). The significance of these structures is still debated. They could be a sign of inter-regional 

connectedness, but there is no reason to assume they meant the same thing to all the different 

groups that used them. 

Perhaps the most significant sign of increased sedentary living during the Archaic period 

is the appearance of the earliest forms of pottery in North America. The Late Archaic (5,800 BP- 

1800 BCE) saw both the expansion and re-organization of mound sites, such as Poverty Point, 

and the proliferation of pottery use in some regions. Around 5,000 years ago, people in the upper 

part of the Savannah River valley began to produce Stallings Island pottery (Sassaman 2016, 16). 

Named after the Stallings Island site near Augusta, this style is known for its fiber temper, 

usually using Spanish Moss (Tillandia usneoides) (Gilmore et al, 2018. 35). A distinct “jab and 

drag” design is the most well-known decoration on Stallings Island pottery, but the style can also 
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be found with plain and incised designs. The Stallings Island site has been the greatest source of 

this pottery in the archaeological record and also includes other artifacts such as distinctive 

“Stallings Style Bifaces” and bone and antler tools. There were also burial sites recovered at 

Stallings Island (Sassaman et al. 2006, 556). 

Stallings Island pottery comes in two different phases, an Early phase and a Classic phase 

(Gilmore et al. 2018, 36). The Early phase Stallings pottery tends to be plain, shallow bowls that 

seem to have been used for indirect heat cooking. This might have been adapted from previously 

used soapstone vessels (Gilmore et al. 2018, 37). Classic Stallings Island is heralded by the 

appearance of decoration on the pottery. There was also another form added to the repertoire 

during the Classic phase, the carinated bowl. Based on elemental analyses utilizing INAA, the 

carinated bowls were more likely to be imported to ceremonial centers associated with mortuary 

contexts (Gilmore et al. 2018, 45) 

What spurred on the invention of pottery in the Southeast is unknown. However, it is 

known that after its original inception, fiber-tempered pottery became a traded item across the 

Southeast (Gilmore 2015, 3; Gilmore et al. 2018, 36). The trade and inclusion of decoration on 

pots may point to their use as ceremonial items as well as practical items. Specifically, pottery 

with carinated (inward facing) rims seem to have been used for large feasting events (Sassaman 

et al 2006, 558) and was more likely to be made non-locally (Gilmore et al. 2018, 35). The use of 

decorated and traded pottery at specific sites that also had features such as mounds and burials 

could be a way that Late Archaic people solidified group identities and power bases as people in 

the region became more sedentary and reliant on local resources. 
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Figure 2-3 Stallings Island Punctated Pottery 

2.2.3 Woodland Period 

The Woodland period (1800 BCE- 900 CE) might be best understood as an 

intensification of trends that began during the Late Archaic. Perhaps the most notable example of 

this intensification is in the greater adoption of pottery and an explosion of different sub-regional 

styles (Anderson and Sassaman 2012, 116). 

Interestingly, there seems to have been a significant population decline during the 

transition from the Late Archaic period to the Early Woodland period (1800 BEC- 300 BCE) 

(Anderson and Sassaman 2012, 115; Jenkins 2025, 23; Kidder 2006, 196). The reasons for this 

are debated, with hypotheses including a normal gradual process, replacement by immigrant 

groups from the Midwest, societal collapse, and climate change (Kidder 2006, 198). Whatever 

the case, the Early Woodland people seemed to continue being dispersed hunter-gatherers. 
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Nonetheless, Early Woodland people began to have a diet more heavily reliant on seeds and 

acorns, some of them from locally domesticated plants (Anderson and Sassaman 2012, 121). In 

some cases, some groups began to experiment with gardening. The Early Woodland period also 

saw an increase in pottery across the region, both geographically and stylistically. This included 

the first examples of sand and grit tempered pottery in the region, known as Thom’s Creek or 

Refuge depending on location. A later sand tempered pottery tradition, this style became 

widespread, ranging from the Georgia coast throughout the Southeast (Jenkins 2025, 25). Refuge 

or Thom’s Creek pottery is identifiable by the use of either simple or checked stamping.  

 

Figure 2-4 Deptford Checked Pottery 

In the Early Woodland, the Adena tradition of Ohio had a presence in the northern 

portion of the Southeast. In the Middle Woodland (300 BCE-600 CE), this northern influence 

expanded with the rise of the Hopewell culture (Jenkins 2025, 27). What the Hopewell cultural 
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complex exactly was is still debated, but it seemed to involve artistic, mortuary and religious 

trends shared over a broad area. In the 1950’s, Woodland archaeologist J.R Caldwell referred to 

Hopewell as an “interactions sphere) (Abrams 2009, 175) While Hopewell had a definite 

influence on those within its area, it did not seem to completely supersede pre-existing 

Southeastern traditions (Jenkins 2025, 27). Instead, the iconography of Hopewell was seemingly 

adapted to suit local needs while allowing connection to other groups in the interaction sphere. 

One of the most notable traits of the Hopewell culture complex was the use of large burial 

mounds. However, as discussed, Archaic people in the Southeast were already using mounds, 

either earthen or shell, as social centers, so this idea was not foreign to them. 

Another example of the increasing interconnectedness of the Southeast was the arrival 

and spread of Swift Creek style pottery (Anderson and Sassaman 2012, 122; Jenkins 2025, 28). 

Swift Creek pottery is found across a large geographic range, including the entirety of what is 

now Georgia and parts of surrounding states. The most notable feature of Swift Creek pottery is 

its elaborate complicated designs, impressed into the clay with carved wooden paddles. In 

Chapter 3, I discuss a study that undertook and elemental analysis of Swift Creek pottery, but it 

is an interesting note that archaeologist have been able to identify “paddle matches” on different 

samples of Swift Creek pottery (Jenkins 2025, 28). The existence of recurring symbols and 

imperfection in the wood paddles across a wide area shows how movement of either the pottery, 

the paddles, or the people who owned the paddles connected groups across the Southeast  
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Figure 2-5 Swift Creek Complicated Stamped Pottery 

 

The Middle Woodland period was also a period of expansion in the use of agriculture 

across the Southeast (Anderson and Sassaman 2012, 126; Jenkins 2025, 29; Wright 2017, 43). 

While maize from Mesoamerican possibly had a small presence in the Southeast at this time 

period, it was not the staple crop it would become during the later Mississippian period. Instead, 

the plants cultivated by Middle Woodland people are known as the Eastern Agricultural 

Complex (EAC), which included mostly oily seeds such sunflower, sumpweed, and goosefoot, as 

well as squash and other gourds (Wright 2017, 43). However, the gardening of these plants was 

not the sole form of subsistence, and the EAC food resources were probably more of an addition 

to hunting, gathering and fishing practices (Wright 2017, 43-44). Tobacco was also present but 

was probably used only for ceremonial purposes.  
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The Late Woodland period (600 CE- 900 CE) is defined by a shift in influence from 

Hopewellian Ohio to the Mississippi Valley and Gulf Coast (Anderson and Sassaman 2012, 126; 

Jenkins 2025, 30). This change was associated with a disruption in pre-existing connections 

across communities. Like the transition from the Late Archaic to Early Woodland, the cause of 

this is unknown, but it is possibly connected with climate change (Anderson and Sassaman 2012, 

126). Despite this, innovations from the Middle Woodland, including horticulture associated 

with the Eastern Agricultural complex continued to thrive. The Late Woodland also experienced 

a continuation of spiritual practices connected to the building of mounds. This mound usage 

seems to have been connected to the Weeden Island cultural complex, which included the 

ceremonial mound site of Kolomoki in Southwest Georgia (Anderson and Sassaman 2012, 127; 

Jenkins 2025, 33). Weeden Island pottery is incredibly diverse in both paste recipes and designs 

(Jenkins 2025, 31) and includes effigy vessels, shaped like humans or animals, in addition to 

standard pottery (Anderson and Sassaman 2012, 127). The more elaborate forms of Weeden 

Island pottery seem to be connected with ceremonial or religious practices. 

2.2.4  Mississippian Period 

The Mississippian period (900 CE- 1600 CE) involved a continuation of Woodland 

period ceremonialism and interaction but was also characterized by the adoption of maize 

agriculture and the beginnings of a hereditary system of rulership (Anderson and Sassaman 2012, 

158). One of the earliest and biggest Mississippian polities was Cahokia, located near the 

Missouri and Illinois border around St Louis in an area known as the American Bottom 

(Anderson and Sassaman 2012, 152; Hudson 1976, 77). Like Hopewell before it, Cahokia’s 

influence was associated with ceremonial and religious symbolism that was adopted in different 

ways across the Southeast (Anderson and Sassaman 2012, 173). Sometimes called the 
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Southeastern Ceremonial Complex (SECC), this movement involved shared symbolism across 

multiple major sites. That being said, every site had its own form of imagery related to the 

movement (Knight 2006, 2), mirroring the varied influence of Hopewell symbolism during the 

Middle Woodland period. 

Cahokia seems to have risen up fast, spread its influence fast and “collapsed” fast. Unlike 

most Mississippian towns, it was not just a fortified village but was a complex of different 

settlements with different mound and plaza centers (Emerson 2002, 131), roughly analogous to a 

modern city and its suburbs. Instead of a gradual growth into the large city it became, Cahokia 

seems to have been constructed during a “big bang”, with monuments being rapidly built and the 

population multiplying greatly (Emerson 2002, 135) in a couple decades (Benson et al. 2009, 

468). Fascinatingly, Cahokia seems to have been planned out, with different subcommunities 

around the center, possibly representing different ethnic groups from around the Midwest. From 

1050 CE to 1350 CE, Cahokia grew in population size and influence, then evened out in 

population (Benson et al. 2009, 470). The population would have been supported by maize and 

other crops farmed in the rich soil of the American Bottom. Around the end of the Middle 

Mississippian period, there was a migration out of Cahokia into the surrounding rural areas 

(Benson et al. 2009, 472). During this time there was an increase in the building of defensive 

structures while monumental structures ceased being built (Benson et al. 2009, 473). By the end 

of the Middle Mississippian period (1200 CE-1350 CE), Cahokia was totally abandoned. One 

theory for the abandonment of Cahokia is that increasing droughts caused a decrease in the food 

supply. This led to emigration and conflict within the American Bottom (Benson et al. 2009, 

480). While this theory is supported by changes in settlement patterns, it is not supported by 

isotope analysis of human bones from the site (Emerson 2002, 138). These isotopic analyses did 
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show difference in food consumption between groups, so perhaps a reason for Cahokia’s sudden 

collapse was conflict caused by unequal access to food. 

In general, the Mississippian period is characterized by the appearance of large, complex 

societies centered around mound sites (Anderson and Sassaman 2012, 168). These mounds 

served an array of purpose. Some were used as mortuary sites, while others had residential 

complexes built on top of them for high-status people. The presence of differentiated burial, both 

in terms of grave goods and locations, is one of the arguments that Mississippian societies had a 

hierarchal power structure, with there being a distinction between ruling elites and commoners 

(Anderson and Sassaman 2012, 167; Bense 1996, 64). How the elites maintained power is of 

research interest to many Mississippian archaeologists. Based on imagery and the study of 

agricultural patterns, Mississippian rulers used a combination of control over surplus food, craft 

production and warfare to maintain control. These forms of control were, of course, not fool-

proof. Sites such as Etowah show evidence of population migrations, disruptions of power and 

attempts to re-invent symbolism as a source of power (Cobb and King 2005, 168). 

Like other hierarchal societies, craft production became more specialized, as differences 

in crafts were used to identify elites. Arguments for increased craft specialization in 

Mississippian societies point to the presence of an increase and standardization of goods such as 

shell beads (Meyers and Bird 2024, 233). In particular, demand for pottery seemed to have to 

increased. This caused a shift in the creation of pottery in multiple sites, where specialized coil-

based potting techniques were replaced by more expedient molding (Duke and Wallis 2025, 3). 

Additionally, there was a greater demand for exotic materials across the Mississippian. Shells 

from as far away as the Gulf of California have been found at Spiro, a Late Mississippian site in 

Oklahoma (Anderson and Sassaman 2012, 178). 
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One of the last pottery styles produced by Mississippian peoples in Georgia was Lamar. 

This style has a fine texture to it and comes in plain, complicated stamped and incised varieties. 

Interestingly, the complicated stamping of Lamar pottery is less finely executed than the earlier 

Swift Creek complicated style. Lamar pottery and its associated cultures are interesting because 

they existed at the time of Hernando de Soto and other conquistadors’ entradas through the 

Southeast (Anderson 1994, 59).  It is from the records of these expeditions that we have some of 

the few eyewitness accounts of Mississippian society. That being said, there are many flaws with 

relying solely on the historic record. The first is that these records are not completely accurate, as 

they were recorded either with a pre-existing bias or were written down many years after the 

expeditions (Anderson 1994, 62). The second problem is that by the time De Soto explored the 

Southeast, the native people had already come into contact with European diseases. These 

diseases caused an enormous death toll among the indigenous people of the Southeast. Between 

the last of the Spanish entradas and the founding of the first Southeastern colonies of the English, 

the societies encountered by De Soto were beginning to coalesce into the modern tribes of the 

Southeast, such as the Muskogee Creek, Cherokee, and others due to disruptions caused by 

colonialism. 
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Figure 2-6 Lamar Incised Pottery 

2.3  Conclusion 

The indigenous history of the Southeast is highly dynamic and characterized by changes 

in technology, habitation patterns, and political structures. A common theme is the rise of highly 

influential sites both inside and outside the region, such as Hopewell and Cahokia, that affect 

symbolism at smaller, local sites. While these smaller sites were influenced by artistic styles 

from large ceremonial centers, the influences were reinterpreted in ways that fit into the local 

worldview. This led to a continuation of local traditions of both design and paste recipes that 

were punctuated by ideas and styles from the broader region. 
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3 CERAMIC ANALYSIS 

This project integrates both visual/formal analysis and elemental analysis pottery sherds 

found at Theriault-Waring. Specifically, elemental data were generated on a sample of sherds 

using portable X-ray Fluorescence. This chapter reviews both visual/formal and elemental 

analysis of archaeological ceramics. 

3.1 Visual Analysis 

Visual analysis is the most common form of ceramic analysis in archaeology. It can be 

done with minimal equipment in the field or lab. Visual analysis involves looking at many 

aspects of a piece of pottery, including shape, texture, temper, color and surface treatment.  

While relatively simple in terms of equipment needed, visual analysis can give lots of 

information about the use and manufacture of a sherd. A form of visual analysis that can be done 

almost immediately is to look at the shape of the sherd. This can help extrapolate the form and 

possibly function of the vessel the sherd originally came from (Rice 1987, 222). In particular, 

rim and base sherds can be used to make an assessment of the original vessel’s dimensions, 

particularly the rim and base diameters. However, there are limitations to the details that can be 

reconstructed from only a body sherd. 

The color of a sherd can also be analyzed to make inferences about both the clays used in 

manufacture and the temperatures and conditions used to make a pot (Rice 1987, 331) The color 

of clay in its natural state is affected by the elements present in it, such as iron or carbon (Rice 

1987, 333). Firing pottery at different temperatures causes some elements to be removed, 

meaning a fired pot often has a different color than the natural clay. 

Analysis of temper and texture may involve a tactile component to visual analysis. 

Archaeologists generally refer to temper as material deliberately added to the clay deliberately, 
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although in some cases aplastic inclusions might have just not been removed from the clay (Rice 

1987, 407). Common tempering agents in the Southeast include crushed rock (grit) sand, shell, 

crushed pottery (grog),  and plant fiber. When added deliberately, temper is used to change 

physical aspects of the clay, such as increasing strength (Rice 1987, 408). The temper used and 

the firing temperature are some of the many things that affect the texture of the finished ceramic 

vessel. 

Decoration analysis was heavily utilized for the visual analysis potion for this thesis. 

Pottery is decorated for many reasons, whether it be symbolic or practical (Rice 1987, 144). 

Decoration could have been added by incising a pot with a sharp implement, stamping it with a 

carved paddle, piece of cloth, corncob or other textured material; or adding more clay onto it 

(Rice 1987, 147). Surface decoration on pottery is usually seen as representative of a “style” 

shared by the potter with other members of their society (Rice 1987, 245). This idea, as well as 

the general idea of art being used to convey cultural ideas, is why surface decoration is a critical 

attribute in classification schemes. 

3.1.1 Seriation and Classification Schemes 

Archaeologists often try to arrange pottery into typologies that make sense to them, 

whether it be by decoration, temper, or shape (Rice 1987, 274). The usage of classificatory 

schemes in pottery and artifacts in general has been a subject of debate in archaeology since the 

1940’s. A heated debate between archaeologists James A. Ford and A.C. Spaulding continued 

over several years over whether pottery types (defined groupings of archaeological ceramics) 

were constructs of archaeologists or if they were real things that could be discovered using 

statistics, namely whether the ceramic types used by archaeologists to classify archaeological 

pottery actually reflected the ways in which the makers and users of would have understood 
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them (Rice 1987, 283). Prudence Rice, a leading scholar of archaeological ceramics, argues that 

while archaeologists can find specific reoccurring attributes in collections, the schema devised 

by archaeologists are typically not the same as the folk classification used by the original creator 

of the artifacts (Rice 1987, 284). 

Classifying artifacts and decoration has long served as a basis for the idea of a “culture 

group”, a group of people associated with a particular time and space in the archaeological 

record, a concept first formulated by V. Gordon Childe in the 1930’s. Identifying these culture 

groups was an important part of the Cultural History phase of archaeology, where the main 

interest was finding timelines of habitation at a site or region. This approach of using artifacts to 

represent a people has been criticized as seeing “pots as people” and ignoring the dynamism in 

human society. Human art is subject to individual innovation, influence from outside groups and 

the relationships within communities of practice. That being said, art is also a vector of human 

communication, representing values and ways of negotiating with the world. As values change, 

so do what is communicated. This idea of change over time is what guides the principle of 

seriation.  

Seriation relies changes in attributes to order objects into a sequence (Rice 1987, 436) 

(Orton et al 1993, 190). Seriation is one of the oldest forms of creating site chronologies in 

archaeology, dating from the late nineteenth century (Orton et al. 1993, 190).Seriation works on 

the premise that different artifact types follow a regular pattern in usage going from not used, to 

increasing use, to steady use, to decreasing use, and then back to no use (Orton et al. 1993, 190). 

Plotting these changes on a graph based on stratigraphy shows what is known as a “battleship 

curve”.  
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Seriation cannot be used in a vacuum. As a relative dating method, different artifact types 

must be analyzed with the rest of the assembly and in context with the stratigraphy the artifacts 

were found in. Importantly, seriation on its own cannot be used to find absolute dates. 

Commonly, seriation is used with absolute dating methods such as C14 dating and 

dendrochronology (Orton et al 1993, 182), which is used to anchor the relative chronology 

created by seriation to absolute dates.  

3.1.2 Limitations with Visual Analysis and Typologies 

Among archaeologists, ceramicists tend to be grouped into two camps, “lumpers” or 

“splitters”, with the debate being about how different a design or form must be in order to be 

classified as a new style. Deciding what should be made into a new group is difficult because 

archaeological pottery tends to not be uniform in make and design. While classifying pottery into 

types can help with identifying regional and temporal differences, it is an imperfect measure. 

Classifying pottery into different styles is more of a reflection of how archaeologists can 

organize the artifacts in an understandable way than it is a reflection of how the original makers 

saw their creations (Bloch and Alleman 2019, 27). There is a great amount of variability between 

pottery samples of the same type, owing to the reality of human craftmanship, especially when 

materials are being made by part-time craft specialists. Simply put, there are many variables in 

the pottery making process that affect the vessel. Two pots made by the exact same person in the 

same “style” could be different because they chose a slightly grittier temper one day, or because 

the fire used for firing the pottery was slightly hotter on another day. In a framework of pottery 

making as a community of practice where people learned how to make their works, there are 

differences in pots made by skilled potters and ones made by potters still learning. 
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3.1.3 Southeastern Pottery Classification 

In the Southeast, the scheme of pottery classification is based on guidelines set by the 

Southeastern Archaeological Conference in 1938 (Bloch and Alleman 2019, 28). These 

guidelines were spurred on by the massive amounts of artifacts procured by the Works Progress 

Administration (WPA) during the Great Depression and took influence from the pottery 

classification system developed in the Southwest. For the most part, Southeastern pottery is 

named after the geographical location where the style was first identified and the surface 

decoration. For example, Swift Creek Complicated Stamped pottery is named after the Swift 

Creek site and has a surface decoration made by the stamping of complex designs with a wooden 

paddle. While surface decoration is one of the key factors that in determining ceramic type in the 

Southeast, tempering agents are a secondary factor that can be used to differentiate between 

types with similar decorations. 

3.2 Geochemical Analysis 

Archaeologists have long been interested in the movement of pottery across time and 

space, as well as its manufacturing (Rice 1987, 413). Analysis of paste composition in addition 

to visual analysis can provide lines of evidence used for reconstructing the circulation of 

ceramics in the archaeological record (Rice 1987, 731). This can be performed using techniques 

such as petrographic analysis or geochemical analysis. While these techniques are usually used 

in the context of trade and exchange, they can also be used to look at how production could have 

changed over time by analyzing whether paste recipes had changed over time at a given site, or 

how paste recipes varied during a given period, for example how recipes differed between 

different households or workshops.  
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3.2.1 Forms of Geochemical Analysis 

The most basic form of geochemical analysis is using “wet chemistry” (Rice 1987, 391). 

This process involves exposing pottery samples to reagents with known reactions to different 

elements. While this method is comparatively cheap, it cannot detect trace elements well and is 

sometimes destructive to the artifact.  

More commonly, physical methods of geochemical analyses are used to generate 

elemental data on pottery sherds (Rice 1987, 392). The basic idea of geochemical analysis is that 

atoms emit or absorb energy in predictable ways, so that elements in a pottery sample can be 

analyzed by exposing them to different forms of energy. One of the earliest versions of this is 

Optical Emission Spectroscopy (OES), which exposes a sherd to heat in order to excite atoms. 

This method, while cheap, is cumbersome and imprecise (Rice 1987, 382). For pottery analysis, 

X-ray Fluorescence (XRF) or Instrumental Neutron Activation Analysis (INAA) are more 

commonly used (Gratuze 1999, 869).  

One of the challenges with using XRF and NAA comes from the nature of pottery as a 

material. Pottery is ultimately a conglomerate of substances, made from a combination of clays, 

water and tempering agents. XRF and NAA are both bulk analyses which cannot focus on 

specific ingredients in the pot. Therefore, these methods cannot be used to, for example, isolate 

the source of clay the potter was using. In contrast, a material like obsidian, which is practically 

the same throughout and can be found only in very specific location, is a very easy material to 

source using methods like XRF and NAA (Gay et al. 2017, 87) 

More recently, archaeologists interested in ceramics have begun to utilize Laser-Ablated 

Inductively Coupled-Mass Spectrometry (LA-ICPMS). Instead of using energy waves to 

indirectly measure the elemental composition of an artifact, it uses ionization of atoms through 
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plasma to directly measure elements. Because it does not require the use of increasing rarer and 

more expensive nuclear reactors LA-ICP-MS has slowly replaced INAA as the “gold-standard” 

in pottery analysis, while X-RF, especially in its portable form, has continued to be used as a 

cheaper and more accessible form of geochemical analysis. 

3.2.2 INAA 

Instrumental Neutron Activation Analysis was invented in the 1930’s and first used for 

archaeology in the 1950’s (Rice 1987, 396). INAA involves a sample of the artifact being 

bombarded with neutrons (Pollard et al. 2007, 123; Rice 1987, 397). The neutrons cause some of 

the atoms in the sample to become radioactive isotopes. These isotopes decay into stable ones at 

a measurable rate. During the decay, the radioactive isotopes give off gamma rays with energy 

signatures characteristic of the irradiated elements (Pollard et al, 2007, 126). The INAA device is 

able to read these energy signatures to see what elements are inside the artifact sample. 

 INAA has been a popular geochemical analysis technique because of its great 

sensitivity to many different elements (Pollard et al 2007, 130). It can also be used on an entire 

artifact if it is small enough. For larger artifacts, however, a sample must be broken off to fit into 

the INAA device’s sample. While the sample is not visually changed by irradiation, it is 

effectively destroyed because of the radiation.  

While INAA has been seen as one of the “gold standards” of archaeological geochemical 

analysis, it has a number of downsides which have led to a relative reduction in archaeological 

application since the 1980’s (Pollard et al. 2007, 123). The main problems have had to do with 

availability and cost. INAA requires the use of a nuclear facility to perform neutron bombarding. 

Access to these facilities is limited to only a few locations in the world and is costly to obtain 

(Rice 1987, 398). The number of nuclear facilities to use has also declined since INAA was first 
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used. In addition, while objects irradiated during INAA are visually unchanged, they are still 

modified on a chemical level (Pollard et al. 2007, 128). These chemical changes prohibit the 

usage of the sample in dating methods.  

3.2.2.1 Case Studies in INAA 

Despite the flaws in INAA, its precision and accuracy mean that it has been used to 

collect a vast database on archaeological materials. Pottery is one commonly investigated artifact 

class using INAA, both internationally and in the American Southeast. Many older studies have 

been done using INAA, leaving a large amount of legacy data from previous elemental analyses 

(Pollard et al 2007,136) 

One study that was one with both legacy INAA data and new scans using experimental 

archaeology was an examination of ceramics from the Aztec settlement of Xaltocan in the Basin 

of Mexico (Stoner et al 2014, 867). Xaltocan sits on an artificial island of Lake Xaltocan, which 

is a saline lake. Previous INAA studies of Xaltocan pottery show that a portion of it was 

originally created around the Aztec capital of Tenochtitlán and that another significant portion 

was had higher concentrations of sodium and potassium than other ceramics of the region 

(Stoner et al. 2014, 869-870). As the clays and other soils around Xaltocan are permeated with 

salt, the authors suggest that an argument can be made that Xaltocan was a ceramic production 

center using these salty clays, or it can be argued that salt from the soul seeped into the paste of 

the pots post-deposition. Stoner and colleauges also argue that, based on previous ethnographic 

data, Xaltocan potters could have deliberately added salt to their paste recipes for deliberate 

effects (Stoner et al 2014, 866). 

Based on INAA analysis of soils from Xaltocan compared to other soils around the basin 

of Mexico, Stoner and colleagues argue that it is unlikely that deposition was the main cause of 
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the Xaltocan vessels’ high salinity. They then experimented with a batch of ceramics, first 

creating two groups of clay with high and low absorption rates. Then, samples of these clays 

were hydrated with waters of different salinities, with 0% salinity acting as a control. Further 

samples from these groups were fired at different temperatures, and then subsets from these 

groups were soaked in water of different salinities before process through the INAA procedure. 

The results of INAA of these experimental tiles were then compared to samples of Xaltocan 

ceramics (Stoner et al 2014, 880-883). 

The results of the experiments show that pre-firing salination has a greater effect on the 

amount of sodium and potassium present in the ceramics than the post-depositional environment. 

In addition, adding salty water to ceramics produces a glaze on the surface when fired at higher 

temperatures (Stoner et al 2014, 883-886). Because of these results, Stoner and colleagues argue 

that high sodium pottery around the Basin of Mexico is a result of choices made by potters from 

Xaltocan, whether it be from gathering salty local clays or from deliberately adding saline water 

Importantly to this project, there have also been at least two previous studies done on the 

movement of Swift Creek pottery, one of the important pottery styles discussed in the previous 

chapter and a style found at Theriault/Waring using INAA. The first was done by Betty A. Smith 

and others on pottery samples taken from the original Swift Creek site near Macon and the 

Mandeville site near the major Middle Woodland center of Kolomoki in 1975 and 1993(Smith, 

1998, 114). This original study was focused less on reconstructing the movement of the Swift 

Creek sherds but was instead an experiment on the effectiveness of INAA when combined with 

screening artifacts by sampling sherds in such a way that there was a difference between which 

ones were hypothetically local and which ones were hypothetically imported. The samples 
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included both Swift Creek complicated stamped pottery, other pottery finishes and ceramic 

figurines recovered from the sites. 

While the results of screening artifacts were inconclusive, Smith later re-analyzed the 

same samples while looking at different elements (Smith, 1998, 122). This result led to some 

interesting results. Notably, samples taken from different parts of the same pot (the rim, middle 

and base) yielded different chemical ranges, which Smith hypothesized was because of 

differences in firing temperatures affected the distribution of elements. Overall, Smith found any 

evidence of trade of Swift Creek style pottery to be weak or inconclusive. She suggests that 

subsequent INAA studies use a sample of clay from the source area to get a better understanding 

of the element composition of native clays (Smith, 1998,128) 

A later (2016) INAA study of Swift Creek pottery was conducted by Neil J Wallis, 

Thomas J Pluckhan and Michael D Glascock . This study included a larger sample of Swift 

Creek sherds from across Georgia and Florida as well as multiple clay samples (Wallis et al. 

2016, 719). The sherds were drawn from multiple contexts, including burial mounds and 

middens. The sizes of the sites the sherds were drawn from also varied, ranging from the large 

civic center of Kolomoki to small villages. This study also used paddle matches, divided between 

certain and probable, as a line of evidence of tracking the movement of either potters or their 

pots (Wallis et al. 2016, 726) 

Wallis, Pluckhan and Glascock counted 26 paddle match designs across their study area, 

20 of which were found in what was deemed “civic-ceremonial centers” (Wallis et al. 2016, 

726). Based on the results of the INAA, the authors argue that there is a trend of non-local 

pottery being more prevalent in burial mounds than in other contexts (Wallis et. al 2016, 729). 

They also noticed that there was a greater occurrence of non-local pottery made in the northern 



34 

area of study found in southern burial mounds than vice-versa, implying a greater emphasis on 

south-to-north exchange. The authors state that the distribution of paddle matches indicates that 

the exchange of wooden paddles was centered around the major civic centers (Wallis et al. 2016, 

733). To the authors, these results show that the Middle to Late Woodland Swift Creek culture 

had high levels of social interaction, mostly centered around ceremonial sites such as burial 

mounds. These kinds of social interaction patterns would be echoed and intensified by the 

chiefdoms of the later Mississippian period. 

3.2.3 ICP-MS 

A technique that was first used in the 1980’s (Pollard et al. 2007, 195), Inductively 

Coupled Plasma-Mass Spectrometry has slowly increased in use in relation to INAA as an 

important geochemical technique used in archaeology. Unlike INAA or XRF, ICP-MS directly 

counts atoms. It does this by ionizing particles from the sampled artifact in plasma. The ions are 

then counted and analyzed by sensors in the machine (Fricker and Günther 2016, 1-2). Positively 

and negatively charged ions are separated using magnets in the machine (Pollard et a 2007,197) 

Archaeological samples can be introduced to the plasma emitter in multiple ways.  They 

can be dissolved into solutions and then introduced to an injection chamber attached the machine 

sprays particles into a fine mist (Pollard et al. 196). For solid samples, Laser Ablation (LA) can 

be used. This method involves firing a small but powerful laser onto the surface of an artifact. 

The laser ablades the surface, creating small particles that can be wafted into the plasma beam 

with a gas (Frick and Günther 2016, 1). 

The laser ablated form of ICP-MS (LA-ICPMS) has gradually overtaken INAA as the 

method choice of many archaeologists for pottery analysis. The main reason for this, as 

discussed with INAA, is the cost and dwindling access to nuclear reactors which can provide the 
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neutrons needed for INAA. LA-ICP-MS has similar rates of precision and accuracy to INAA 

(Pollard et al. 2007, 201). LA-ICP-MS also has several factors that make it useful for pottery 

analysis in particular. The use of a laser allows greater control over which portion of the pottery 

is sampled, whether it be the clay, the paint, slip or paste of a sherd (Peacock et al. 2007, 320). 

Laser ablation is also minimally destructive. The crater formed is mostly invisible to the human 

eye. 

3.2.3.1 Case Studies in ICP-MS 

One study that uses LA-ICP-MS to examine pottery elemental signatures over time was 

done in the Moquegua Valley in Peru. In Andean studies relevant to this article, the Middle 

Horizon (600-1000 CE) is the period when the Tiwanaku and Wari empires rose in stature and 

influence. During the Late Intermediate Period, or LIP (1000-1470’s CE), these polities 

fractured, leading to the region becoming more decentralized. This period is divided into earlier 

and later periods, with the earlier Tumilca period showing a continuation of Tiwanaku cultural 

styles and the later Estuquiña period show no earlier influences and tend to be rougher and less 

decorated. During the Late Horizon, the Inca Empire rose into prominence and became the 

largest empire in the pre-Contact Americas. The Inca were later conquered by the Spanish, and 

the Andes became part of the Spanish Empire during the Colonial period (Sharratt et al. 2023, 2). 

The Moquegua Valley had been colonized by these various empires throughout this time period 

because it was an area highly suitable for agricultural activities. (Sharratt et al. 2023, 4). About 

400 samples of pottery from across the Moquegua valley were analyzed, which represented 

pottery dating from the Middle Horizon to the Colonial Period. Samples of clays from across the 

Moquegua valley were also analyzed (Sharratt et al. 2023, 3). LA-ICP-MS device was able to 
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ablate the pottery in a way that temper was avoided, allowing the study to be conducted only on 

the clay of the pottery samples. 

The results of this study show that during the Middle Horizon, the Wari and Tiwanaku 

states had very different ways of controlling pottery styles and distribution in the Moquegua 

Valley. The Wari utilized multiple ceramic workshops that used different paste recipes for elite 

and non-elite pottery, delineating Wari colonizers from Moquegua natives (Sharratt et al. 2023, 

4). Meanwhile, Tiwanaku ceramics were made by more centralized workshops, but there was not 

significant differentiation between elite and non-elite pottery. During the Middle Intermediate 

Period, Tumilaca style ceramics made of different clays from across the valley were found at 

different sites, showing that even after the collapse of the Tiwanaku culture, trade between sites 

in the Moquegua valley was still active. Late Estuquiña pottery, however, shows that ceramics 

were made only from hyper-localized materials. This shift might be understood as a consequence 

of growing tensions between communities in the Moquegua valley, which is suggested by 

multiple lines of archaeological evidence. The Inka form of ceramic distribution shows that they 

had a similar set up to the Wari, with multiple ceramic centers, but unlike the Wari they did not 

use separate clay recipes for imperial and local styles. Finally, most of the sherds excavated from 

colonial sites were of local manufacture, except for a small group heavily associated with an 

early colonial church which might have been imported. 

One study that utilized the precise sampling quality of the LA-ICP-MS was done on 

Mississippian era pottery from the Lyon’s Bluff site in northeastern Mississippi (Peacock et al 

2007, 319). This study was intended to be a pilot study on the use of LA-ICP-MS to analyze the 

shell temper in Mississippian pottery as a sourcing method. The idea behind it is that mollusks 

tend to absorb chemicals from the water around them. This study used plain, shell tempered pots 
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as the hypothesized local wares and compared them with “exotic” ware from the site. Many of 

the “exotic” ware represented widespread styles (Peacock et al 2007, 321). The instrument used 

was calibrated so as to only ablate pieces of shell present in the pottery sherd (Peacock et al 

2007, 324).  Analysis of the elemental data generated using the LA-CP-MS show that there was a 

difference in the composition of shell temper between the presumed local pots and the “exotic” 

sherds, perhaps suggesting that the “exotic” types were in fact imports. The authors also posits 

that using LA-ICP-MS to geochemically analyze shell temper, especially when compared to 

shells found in middens, might be a way of sourcing pottery in regions where the geochemical 

properties of the clays are not well analyzed (Peacock et al 2007, 326). 

3.2.4 XRF 

X-ray Fluorescence (XRF) is the final form of geochemical analysis that will be 

discussed in this chapter. XRF works in a way similar to INAA in that it indirectly measures the 

presence of elements using energy given off by atoms. In this case, X-rays are used to excite 

atoms. These excited atoms release their own X-rays with distinct energy and wavelength 

patterns that can be detected (Pollard et al 2007, 101).  

XRF mainly comes in two different forms, energy dispersive (EDXRF) and wavelength 

dispersive (WDXRF) (Pollard et al 2007, 102). As the names suggest, EDXRF measures atoms 

based off the energy given off by the X-rays, while WDXRF measures the size of the emitted X-

ray’s waves (Pollard et al 2007, 104) Both methods have different benefits and downsides. 

EDXRF is able to “read” all of the X-rays given off by a sample at once, allowing it to process 

data at a faster rate. However, the EDXRF has lower detection sensitivity than WDXRF. 

Meanwhile, while WDXRF is more accurate, it is slower and more expensive (Pollard et al 2007, 

105). 
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In general, XRF has many drawbacks and benefits compared to INAA and LA-ICP-MS. 

The main drawbacks are that it is less accurate than INAA and LA-ICP-MS, mostly due to the 

presence of air particles affecting the detection of low atomic weight elements (Quinn 2022, 

339). However, XRF is far cheaper than either other method and requires less preparation of 

samples. This is especially true of Portable XRF (pXRF). 

3.2.4.1 Portable XRF 

PXRF is a form of EDXRF contained in a portable insturment. This portable form has 

become increasingly popular as a form of geochemical analysis in archaeology because of its low 

cost compared to most other forms of geochemical analysis and, most importantly because of its 

ability to non-destructively analyze artifacts in a non-lab setting, including in the field (Donais 

and George 2012, 349). Another positive aspect of pXRF is that it is easier to use compared to 

most forms of geochemical analysis, with even students being able to “point-and-shoot” the 

device (Shackley 2012, 1).  

While pXRF is highly convenient, this convenience comes with a cost to accuracy and 

power (Hunt and Speakman 2015, 627). The smaller size of the pXRF compared to tabletop X-

RF means that the X-ray tubes within are less powerful, and therefore less likely to detect certain 

elements, especially ones of high atomic weight. The pXRF device also usually lacks a vacuum 

in which the samples being analyzed can be suspended, meaning there is a chance for air around 

the artifact to affect the readings. Most pXRF devices also lack calibrations meant specifically 

for archaeological usage (Hunt and Speakman 2015, 626). This means that the device has a poor 

detection of elements of interest to the archaeological study of pottery (Hunt and Speakman 

2015, 631). However, there has been a growth in pXRF calibrations designed specifically for 

archaeological use. 
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3.2.4.2 Case Studies in XRF 

PXRF technology can be useful in expedient studies where there is no known previous 

database for samples to be compared to (Fourazen et al. 2012, 3534). This form of geochemical 

analysis relies on comparison of data within the sample to make inferences about production and 

exchange. A study using this method of pXRF analysis was done on ceramic small finds from 

the Chogha Gavaneh site in Iran. These small finds included sling bullets, animal figurines and 

geometric “tokens” (Fourazen et al. 2012, 3534). Of special interest to this study were the 

geometric objects, which have been the subject of multiple hypotheses regarding their function. 

One hypothesis is that these artifacts were gaming pieces, which the authors argue would mean 

they were more likely made of local clays (Fourazen et al. 2012, 3535). Another hypothesis 

regarding the geometric objects would be that they were used for long distance exchange, which 

would show heterogeneity in clay usage. Previous archaeology done at Chogha Gavaneh shows 

that people at the site had engaged in trade with Mesopotamian people from the north (Fourazen 

et al, 2012, 3534), showing that the exchange hypothesis has valid reasoning behind it. In 

addition, the sling bullets were hypothesized to have both a mostly local origin and multiple 

likely outliers, as it is possible the bullets were made expediently during hunting trips (Fourazen 

et al. 2012, 3535) 

The pXRF results of the Chogha Gavaneh study show that the three different forms of 

small find found at the site, the “tokens”, animal figurines and sling bullets, each had generally 

different chemical signatures, indicating that there might have been specialized production of the 

objects (Fourazen et al. 2012, 3539). Sling bullets have the most variability, which lends 

credence to the hypothesis that they were made expediently. Each of the three artifact classes 

show outliers in their elemental compositions. The outliers on the geometric “tokens” are notable 
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because none of them could be identified as non-local from visual analysis. Since for systems of 

exchange to work they need to have forms widely agreed upon, the authors argue that the pXRF 

analysis supports the hypothesis that the “tokens” were likely used for exchange across the 

region. 

Attempts to find scholarly articles on XRF use, either tabletop or portable, in the 

American Southeast were unproductive. This is because this pXRF is still a newer technology 

that does not have the years of experimentation that INAA, LA-ICP-MSP, or tabletop XRF has, 

meaning that it is less likely to be accepted in peer- reviewed journals. However, pXRF has been 

of use in student masters’ theses because of its ease of use and affordability. At GSU, at least two 

different studies have been conducted with PXRF for masters’ theses on ceramics. The pXRF 

device at GSU had been programmed with two different calibrations meant specifically for 

archaeological contexts. 

One of these theses used pXRF to study how indigenous ceramic paste recipes changed in 

northeastern Florida before and after Spanish contact (Jackson 2019, 1). This study analyzed 

how craft production among indigenous Florida communities was affected by Spanish 

colonialism. The author of the thesis argues that while pottery styles could have visibly changed, 

indigenous people likely used the same paste recipes as a way of staying connected to their 

traditional ways of life despite colonialism, but the location of workshops were affected by the 

forced movement towards Spanish missions. (Jackson 2019, 56). This study examined pottery 

from three different sites that included both pre- and post- Contact components. The sherds from 

these sites had been previously scientifically excavated, came with excavation reports, and were 

all curated at the Florida Museum of Natural History (Jackson 2019, 51). The sherds therefore 

came with recorded proveniences, either from features or shovel test pits. The pXRF analysis of 
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the sherds showed that, generally across the three sites, paste recipes remained the same from 

post-Contact. Two of the sites showed little centralization post-Contact, while another showed a 

small amount of centralization. All in all, the study argues that, based on the results, Spanish 

contact in northeastern Florida did not affect indigenous ceramic technology as much as 

previously expected (Jackson 2019, 87). 

3.3 Conclusion 

This thesis relies on a combination of visual and geochemical analysis to study the 

pottery sherds found at Theriault/Waring. In both international and Southeastern archaeology, 

both methods have been combined before. The visual analysis of the pottery sherds has been 

done based on standards used by Southeastern archaeologists since the 1930s. Out of all the 

different geochemical methods, portable X-Ray Fluorescence was chosen because of its ease of, 

low cost and availability, especially for GSU students. While both visual and pXRF analysis are 

imperfect, they serve as a stepping-stone into studying the pottery collection from a poorly 

understood site. 
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4 RESEARCH DESIGN 

4.1 Background on the Theriault/Waring Site 

The artifacts analyzed for this thesis are from the Theriault/Waring site in Burke County, 

GA. The site is located by Brier Creek, a tributary of the Savannah River south of Augusta, 

Georgia. Considerable work by Cultural Resource Management (CRM) companies has been 

done surveys around Brier Creek, spurred on by road construction (Moss 2024). As discussed 

below, the area around Brier Creek has been of interest due to the presence of Paleoindian 

artifacts. 

4.1.1 The Savannah River Valley 

The Savannah River acts as the border between eastern Georgia and western North 

Carolina. The river and its associated river valley cover a large physiographic range including 

both the Coastal Plain and Piedmont regions as well as the Blue Ridge Mountains of north 

Georgia and southern Tennessee (Sassaman et al. 1988, 82). The Savannah River Valley empties 

into the Atlantic Ocean and forms the border between Georgia and South Carolina. The 

Savannah River has many tributaries, including Brier Creek, which starts near the city of 

Augusta, Georgia.  

4.1.2 History of the Theriault/Waring Site. 

The Theriault/Waring site, also known as 9BK2, is found near Brier Creek in Burke 

County, Georgia. After the discovery of Paleoindian Clovis points in New Mexico and similar 

points near Macon, southeastern archaeologist Antonio J. Waring declared the Brier Creek 

drainage a probably location for an intact Paleoindian site in the Southeast (Moss 2024, 10). 

Waring’s hypothesis came from interactions with local “relic” hunters, who had collected many 
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samples of Clovis-like fluted points, and from the outcroppings of chert found around Brier 

Creek (Moss 2024, 11). 

In 1966, the South Carolina State archaeologist Dr. William E Edwards was contacted by 

a local, Sgt. Reginald “Buddy” Theriault about a site by Brier Creek (Moss 2024, 15). Sgt. 

Theriault had encountered the site while hunting and fishing and took part in some relic 

collecting activities. That summer, Dr. Edwards conducted an excavation with several University 

of South Carolina students at the site. The site, dubbed the Theriault Site by Dr. Edwards, 

showed evidence of early Paleoindian occupation because of the presence of several Clovis 

points in the excavation trenches (Moss 2024, 16). The site also yielded lithic and ceramic 

artifacts from the Archaic and Woodland periods. For unknown reasons, Dr. Edwards never 

wrote a formal report for the Theriault site. A report on the site was published in 1971 by Paul 

Brockington, who was one of the students working on the site. After Dr. Edwards finished his 

excavation, looting continued at the site. 

In 1968, Gordon Midgette, an archaeology graduate student at UGA, heard about the 

Theriault site (Moss 2024, 21). Midgette conducted a pilot excavation of the site that winter in 

order to mitigate some of the looting which had happened. In the summer of 1969, Midgette was 

given funding from UGA to begin a greater excavation of the site (Moss 2024, 23). The 

excavation was undertaken using 5 foot by 5 foot trenches located mostly around areas 

previously disturbed by looters and Dr. Edward’s digging. In his unpublished papers, Midgette 

referred to the site as the “Waring Site” after Antonio Waring. Midgette had intended for the site 

to be the subject of his Master’s Thesis. 

Midgette became involved in a lawsuit against Sgt. Theriault in the fall of 1969. Midgette 

argued that Theriault had continued to engage in relic hunting at 9BK2, whereas Theriault 
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argued that the artifacts he had were already in his possession (Moss 2024, 29). Because of the 

lawsuit, Midgette’s project was suspended until the winter of that year. During this break, Paul 

Brockington released a report on the previous excavations done by Dr. Edwards. For many years 

Brockington’s report, created from the memories of those who worked on the site and the few 

notes that could be found, was the only paper published on Theriault/Waring. Midgette 

eventually returned to 9BK2 and continued to excavate there until sometime in 1970, when he 

had been hired by the Georgia Historical Commission (GHC) (Moss 2024, 31). 

While employed by the GHC, Midgette changed his master’s thesis to instead focus on 

Ft. Morris, a post-contact military site (Moss 2024, 36). Because of this change in thesis topic, 

Midgette’s reports on 9BK2 were never published. He did, however, give two conference papers 

based on some of his findings at the site in 1970. In the years following the end of Midgette’s 

excavations at Theriault/Waring, other archaeological projects were conducted near the site, as 

well as continued looting. Later in 2005, Midgette and his wife Carol released a video titled 

“They Believed in Green” that drew heavily from Midgette’s unpublished thesis (Moss 2024, 

46).  

Gordon Midgette passed away in 2014. Since then, his widow Carol has donated some of 

his collections and other works to several universities (Moss 2024, 47). One collection was sent 

to the University of Georgia; this collection contained several lithics and some of the maps 

drawn by Midgette for 9BK2. In 2020, Mrs. Midgette loaned another collection to Georgia State 

University, which includes the pottery used for this research (Moss 2024, 52). 

4.2  Research Design 

 Because of its history, the analysis of Gordon Midgette’s artifacts from Theriault/Waring 

presents many challenges. Because of the lack of published reports by either Edwards or 
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Midgette, much of the provenience data of the site has been lost. In addition, the artifacts 

associated with the site have been scattered, with Edwards’ artifacts being stored at the 

University of South Carolina and Midgette’s being split between GSU and UGA. 

The pottery collection at GSU did not have any accompanying documentation on their 

provenience, possibly because many of the notes were lost. Pottery also seems to have in general 

been a lower priority for both Edwards and Midgette. This makes sense, as both were more 

drawn toward the site for its Paleoindian components, while pottery did not begin in the 

Southeast until the Later Archaic. Neither Midgette nor Edwards published their own notes on 

their respective work at the site; for a long time, the only publicly available information was the 

report from Brockington (1971).  

In Midgette’s unfinished thesis, the ceramic section of the report is incomplete (Moss 

2024, 112). Of the ceramic analysis that was undertaken, Midgette used many obsolete type 

names no longer used by Southeastern archaeologists, such as “Mossy Oak”, adding to the 

challenge of connecting his work to my own. Fortunately, I was able to changes in type names 

through UGA’s Digital Indigenous Ceramic Collection. Finally, the photographs related to the 

document were mostly lost and what few were found lacked captions.  

4.2.1  Visual Analysis 

A total of 669 pottery sherds were included in the Midgette collection. Sherds were first 

sorted by surface treatment and temper. Temper analysis involved looking at the paste of the 

sherds with a hand-held magnifying lens. After the initial sorting, the designs and tempers of the 

sherds were analyzed in order to classify them within existing Southeastern ceramic schema. 

Sherds were classified into groups based on pre-existing literature on Georgia and 

broader Southeast ceramics. Scholarly sources including the University of Georgia’s Indigenous 
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Georgia Ceramic Type Collection and the University of Florida Museum’s Ceramic Technology 

Lab websites were used, as well as some avocational studies from the Peach State 

Archaeological Society’s website. Part of the process involved going physically to the UGA 

Archaeology Lab to look at their type collection in person. This is because, as discussed in 

Chapter 3, a tactile experience was needed to better understand the pottery.  

Pottery sherds that could be positively identified were sorted into bags based on general 

style (e.g, Deptford, Stallings, etc.) and surface marks (Complicated Stamped, Cord Marked, 

etc.). Pottery sherds that could not be identified either because of erosion, lack of distinctive 

decoration or paste or small size were sorted into bags based off temper and surface decoration 

(Sand-tempered Simple Stamped, Shell tempered plain). Before generating elemental data with 

the pXRF instrument, all identified types were grouped by time period. While most of the time 

periods were fully separated between Early, Middle and Late phases of their periods, Late 

Woodland and Early Mississippian sherds were placed in the same group. This is because the 

majority of the sherds identified were recorded as belonging to both periods. 

4.2.2  Geochemical Analysis 

The form of geochemical analysis used for this study is Portable X-Ray Fluorescence 

(pXRF). From the visually sorted categories of sherds, samples were chosen for suitability for 

geochemical analysis, specifically the ability to fit over the pXRF machine’s aperture. Sherds 

that were small enough to be covered by the machines lead cap were preferred, as were sherds 

with a relatively flat surface. Of the sorted sherds, ones that could not be positively identified by 

timeframe were not included. Sherds identified as being from the Historic or Modern periods 

were also not used.  
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The instrument used was a Bruker 5I pXRF. This device, available in GSU’s archaeology 

lab, has had two different calibrations installed on it meant specifically for archaeology contexts, 

40kv and 15kv. Elemental data was first generated with the 40kv calibration and subsequently 

generated with the 15 kv calibration. At the beginning and end of long breaks between scanning 

sessions, two control ceramic samples, Ohio Red and Brick Clay, were used to ensure 

consistency across scans.  

Prior to collecting elemental data, all sherd samples were photographed and cleaned of 

excess dirt. A lead cap that fits over the pXRF’s aperture was used for most samples to prevent 

airborne particles from being captured by the scanner and to protect others in the laboratory from 

X-ray radiation. However, as mentioned above, not all sherds were able to be scanned while 

covered by the cap. Data from the sherds was first generated using the 40kv setting, then in the 

same order with the 15kv setting. 

4.2.3 Statistical Analysis 

All results from the pXRF were loaded onto a Microsoft Office Excel spreadsheet. 

Element percentages were converted to parts per million (PPM). Elements were chosen to be 

used for statistical analysis were chosen following recommendations from Steadman and Hunt 

(2015), range of error, and consistency of scanning. Elements that frequently as being below the 

limits of detection were not used for statistical analysis. Of the calibrations used, 15kv did not 

generate data on enough elements to be used for significant statistical analysis and was therefore 

not used. Compounding this was the presence of multiple inconsistencies with the elemental data 

generated on the control samples with 15kv. The elements that were ultimately used for 

statistical analysis were Potassium (K), Calcium (Ca), Titanium (Ti), Chromium (CR), 
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Manganese (Mn), Iron (Fe), Nickel (Ni), Copper (Cu), Zinc (Zn), Rubidium (Rb), Strontium 

(Sr), Yttrium(Y), Zirconium (Zr), Niobium (Nb), Molybednum (Mo) and Lead (Pb). 

Statistical procedures were run using the GAUSS 5.0 program that was developed by 

MURR. Primary data exploration was undertaken using Hierarchal Cluster Analysis to assess the 

use of the data sets. I then undertook a series of Principal Component Analyses, the results of 

which were plotted on bi-plots. Different PC analysis Transformation Matrices for the different 

time periods represented by the sample as well as a general Matrix for the site.  

After the creation of the Transformation Matrices, several scatterplots were made using 

GAUSS’s 2D graphing tool. Multiple scatter plots were made using different parts of the data. 

Using the general transformation matrix, graphs of every major period and every sub period were 

made. The sub-eras of the Woodland and Mississippian period were analyzed with their 

respective transformation matrices, as well as graphs looking at specific pottery types that were 

of the most interest. Finally, one set of bi-variate graphs were made, plotting out elements that 

were of interest based on the previous graphs. I present the results of the visual and elemental 

analysis in the following chapter. 

  



49 

 

5 RESULTS 

The assemblage collected by Gordon Midgette at Theriault/Waring represents multiple 

periods of pre-Contact southeastern history. While Midgette’s report claimed that the pottery 

from Theriault/Waring only dated to the Woodland period at latest, the visual analysis 

undertaken this thesis shows that the site had some sort of human presence into the Historic 

Period. 

5.1 Visual Analysis 

Table 5-1 Sherd Counts 

Type Name Surface 

Decoration 

Time Period 

 

 

Count Weight 

(in 

grams) 

Stallings Incised Incised Late Archaic 2 58 

Stallings Island Plain Plain Late Archaic 20 313 

Stallings Island 

Punctuated 

Punctuated Late Archaic 79 1486 

Stallings Simple Stamped Simple 

Stamped 

Late Archaic 4 22 

Refuge Punctuated Punctuated Early Woodland 18 567 

Refuge Simple Stamped Simple 

stamped 

Early Woodland 14 155 

Deptford Bold Checked Check 

Stamped 

Middle Woodland 7 139 

Deptford Checked 

Stamped 

Check 

Stamped 

Middle Woodland 6 112 

Deptford Linear 

Checked Stamped 

Check 

Stamped 

Middle Woodland 6 285 

Deptford Simple 

Stamped 

Simple 

Stamped 

Middle Woodland 7 197 

Swift Creek Complicated 

Stamped 

Complicated 

Stamped 

Middle Woodland 32 574 

Napier Simple Stamped Complicated 

Stamped 

Late Woodland/Early 

Mississippian 

2 14 

Vining Simple Stamped Simple 

Stamped 

Late Woodland/Early 

Mississippian 

25 430 
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Woodstock Incised Incised Late Woodland/Early 

Mississippian 

2 33 

Macon Thick Incised Incised Early Mississippian 1 103 

Etowah Complicated 

Stamped 

Complicated 

Stamped 

Middle Mississippian 12 164 

Etowah Cord Marked Cord Marked Middle Mississippian 9 358 

Etowah Line Block 

Stamped 

Complicated 

Stamped 

Middle Mississippian 9 180 

Etowah Punctuated Punctuated Middle Mississippian 1 21 

Savannah Complicated 

Stamped 

Complicated 

Stamped 

Middle Mississippian 4 61 

Savannah Cord Marked Cord Marked Middle Mississippian 26 374 

Savannah Check 

Stamped 

Check 

Stamped 

Middle Mississippian 10 75 

Irene Complicated 

Stamped 

Complicated 

Stamped 

Late Mississippian 34 483 

Lamar Bold Incised Incised Late Mississippian 30 386 

Lamar Complicated 

Stamped 

Complicated 

Stamped 

Late Mississippian 14 199 

Lamar Plain Plain Late Mississippian 9 73 

Lamar Punctuated Punctuated Late Mississippian 1 38 

Ocmulgee Fields Incised Incised Historic 9 158 

Glazed Glazed Modern 5 67 

Clay Tempered Plain Plain Unknown 1 38 

Grit Tempered Plain Plain Unknown 21 373 

Grit Tempered 

Decorated Rim 

Rim Unknown 3 33 

Grit Tempered 

Complicated Stamped 

Complicated 

Stamped 

Unknown 2 40 

Grit Tempered Incised Incised Unknown 5 72 

Sand/Grit Tempered 

Plain 

Plain Unknown 47 615 

Sand/Grit Tempered 

Simple Stamped 

Simple 

Stamped 

Unknown 24 164 

Sand Tempered Cord 

Marked 

Cord Marked Unknown 13 282 

Sand Tempered 

Complicated Stamped 

Complicated 

Stamped 

Unknown 3 17 

Sand Tempered 

Decorated Rim 

Rim Unknown 2 13 

Sand Tempered Incised Incised Unknown 19 225 

Sand Tempered Plain Plain Unknown 104 1240 
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Shell Tempered Checked Check 

Stamped 

Unknown 1 11 

Shell Tempered Cord 

Marked 

Cord Marked Unknown 6 182 

Shell Tempered Plain Plain Unknown 5 99 

No ID Rims Unknown 3 62 

Unidentified Punctuate Punctuated Unknown 12 154 

 Of the sherds sorted, 271 of them were could not be assigned a type because of lack of 

identifiable designs. Of the identified sherds relevant to this thesis, 105 of them were Archaic 

types belonging to the Stallings Island style, 119 belonged to the Woodland period, with the 

most common being Swift Creek pottery from the Middle Woodland; and 160 were 

Mississippian. The Late Mississippian Lamar was the most common Mississippian style 

identified, but Middle Mississippian Savannah sherds also had a large presence. In addition, 

Ocmulgee Fields Incised, a Historic type, was identified in the collection. An unknown glazed 

style, deemed to represent a modern intrusion, was among the sherds. 

Many previously known Georgian ceramic types were identified among the 

Theriault/Waring collection. Many of these types include ones representing major styles around 

the state. While most of the types found were known to be found in the area, there were a few 

that seemed to originate from other parts of the state based on previous research, such as the 

Etowah types and Woodstock Incised. 
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5.1.1 Stallings Island 

All of the Late Archaic sherds identified were of the Stallings Island style (Figure 5-1). 

This group was easily identified because of its distinct texture, caused by the fiber temper and 

possibly low-firing temperatures. Of the Stallings Island group, the distinctive Stallings Island 

Punctuated group consisted of the majority. Stalling Island pottery is known to be found in the 

Savannah River Valley (UGA 2026), making its presence at Theriault/Waring non-surprising. 

Figure 5-1 Stallings Island Punctated Pottery 

5.1.2 Refuge  

The Early Woodland component of the site was represented by the presence of Refuge 

style sherds (Figure 5-2). In South Carolina, Refuge is known as Thom’s Creek (UGA 2026).  
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Figure 5-2 Refuge Simple Stamped Pottery 

5.1.3 Deptford 

The Deptford group of pottery types occur all across the state of Georgia but is known as 

Deptford below the Fall Line and Cartersville above the Fall Line (UGA 2026). One of the most 

distinct things about this group is the variety of check-stamped patterns it comes in, including 

Bold Checked and Linear Checked. (Figure5-3) 
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Figure 5-3 Deptford Check Stamped Pottery 

5.1.4 Swift Creek 

Swift Creek Complicated Stamped (Figure 5-4)is a type found across the state of Georgia 

and into surrounding states. It is a Middle Woodland type known for its intricate stamped surface 

decoration. As discussed in chapters two and three, this type has received considerable scholarly 

attention, including geochemical analysis using INAA, because of its widespread location and 

the ability to perform paddle matches based on reoccurring motifs and flaws in the wood used in 

the paddles used to impress designs onto the pots. 



55 

Figure 5-4 Swift Creek Complicated Stamped Pottery 

5.1.5 Woodstock 

This series is mostly known from northwest Georgia, around what are now the Allatoona 

and Lanier reservoirs (UGA 2026). This type was not expected to be found in the 

Theriault/Waring collection but was identified by the pattern of the Incised type, which includes 

rectilinear bands and punctuated marks (Figure 5-5) 
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Figure 5-5 Woodstock Incised Pottery 

5.1.6 Macon Thick 

One sherd of this unusual, incised type was found among the collection (Figure 5-6). The 

type is known for having a wall thickness of up to one inch and has only been recorded in a small 

area around the Ocmulgee mounds (UGA 2026). 
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Figure 5-6 Macon Thick Pottery 

5.1.7 Vining 

Vining Simple Stamped (Figure 5-7) is found in southern Georgia, not commonly within 

the Savannah River Valley but not far from it (UGA 2026). The presence of this type is 

noticeable, because in his few extant notes on the ceramics at Theriault/Waring , Midgette 

records the presence of “Mossy Oak” simple stamped pottery (Moss 2024, 114). Mossy Oak was 

the name used for Vining when it was believed that all simple stamped pottery was older than 

any complicated stamped pottery. Vining was not proven to be Late Woodland until after 

Midgette finished his Theriault/Waring excavations. 
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Figure 5-7 Vinings Simple Stamped Pottery 

5.1.8 Etowah 

The complicated and line-blocked types of this series (Figure 5-8) are mostly prevalent in 

North Georgia but extends to the Savannah River Valley, including Brier Creek (UGA 2026). It 

is named after the Etowah site in northwest Georgia, and its long range is seen as evidence of 

that site’s influence in the region (Figure 5-8). 
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Figure 5-8 Etowah Line Blocked Pottery 

5.1.9 Savannah 

This is a highly widespread group of types (Figure 5-9) named after both the town of 

Savannah and the Savannah River Valley, where it was originally identified (UGA 2026). 

Savannah Complicated Stamped can be identified by the presence of a repeated “filfot cross” 

motif. While thus motif can also be found in Lamar Complicated stamped pottery, it is more 

noticeable in Savannah Complicated stamped. 
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Figure 5-9 Savannah Cord Marked Pottery 

 

5.1.10 Irene 

The Irene types are believed to be an earlier version of the Lamar style common around 

the Georgia Coast (UGA 2026). Complicated Stamping starts off well executed but becomes less 

so over time, to the point where it is believed by some Southeastern archaeologist that the 

stamping on the pot was deliberately partially obliterated. (Figure 5-10) 
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Figure 5-10 Irene Complicated Stamped Pottery 

 

5.1.11 Lamar  

Lamar is found across the state of Georgia and surrounding states. It is identifiable by the 

fine texture of the paste post-firing (UGA 2026). The incised patterns are very well executed, but 

the complicated stamping is more coarse than earlier styles. Applied decoration, thumb 

impressions and other designs on the rim are very common, even on plain pots (Figure 5-11) 
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Figure 5-11 Lamar Incised Pottery 

5.2  Geochemical Analysis 

The geochemical analysis suggests that, in general, there was a large amount of 

continuity over time in paste recipes at the Theriault/Waring site. Of the elements detected in the 

sherds, Manganese had the biggest influence of position in the scatterplot. Copper and to a lesser 

extent Iron, Zinc and Lead also highly affected where pottery was placed on the scatter plot. 
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5.2.1 General Trends 

 

Figure 5-12 Biplot of Principal Components 1 and 2, showing all ceramic sherds 

distinguished by period. 90% confidence ellipses. 

 

 
Figure 5-13 Biplot of Principal Components 1 and 3, showing all ceramic sherds 

distinguished by period. 90% confidence ellipses 
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As shown by the scatter plots, there was a high amount of continuity in geochemical 

signatures of pottery between the Woodland and Mississippian eras. The Archaic pottery, 

however, is positively loaded on Manganese while still overlapping the Mississippian and 

Woodland periods by a significant amount. The Mississippian and Woodland periods include 

outliers, while the Archaic does not. 

5.2.2 Trends Across Sub-eras 

 

Figure 5-14 Biplot of Principal Components 1 and 2, showing all ceramic sherds 

distinguished by sub-period. 90% confidence ellipses 
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Figure 5-15 Biplot of Principal Components 1 and 3, showing all ceramic sherds 

distinguished by period. 90% confidence ellipses 

 
Figure 5-16 Biplot of Principal Components 1 and 4, showing all ceramic sherds 

distinguished by period. 90% confidence ellipses 

The graphs which plot pottery sherds by sub-period give a closer look at how paste 

recipes did and did not change. In general, while paste recipes are fairly consistent after the 

Archaic era, Strontium becomes more negatively loaded as time moves, with the Late 
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Woodland/Early Mississippian and Late Mississippian as being the most negatively loaded with 

strontium. 

Several changes based on the sub-eras can be found in these graphs. The Late Archaic, 

Early Woodland and Middle Woodland have few outliers, while there seems to be at least one 

very noticeable outlier in each of the Mississippian sub-eras. In the Mississippian, while the late 

and early periods are far more negatively loaded with Strontium and less positively loaded with 

Manganese, the Middle Mississippian shifts back to being more positively loaded with 

Manganese, to the point where it heavily overlaps with the Middle and Early Woodland. 

 The rest of the graphs represented will go chronologically in order of period, 

starting with the Late Archaic and then moving into the Woodland and Mississippian periods. 

After the trends with major periods are discussed, different sherd styles and types will be 

analyzed in the context of the sub-period that they are in. For example, I will discuss how 

Savannah and Etowah styles geochemically differ in the context of the Middle Mississippian. 
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5.2.3 Late Archaic: Stallings 

 

Figure 5-17 Biplot of Principal Components 1 and 2, showing Late Archaic Stallings 

Island  ceramic sherds distinguished by surface decoration. 

 

 

 

Figure 5-18 Biplot of Principal Components 1 and 3, showing Late Archaic Stallings 

Island ceramic sherds distinguished by surface decoration. 



68 

Stallings Island pottery is the only Late Archaic type in the Theriault/Waring collection. 

The majority of the Stallings pottery is punctated, with a smaller amount being plain and two 

samples having incised decorations. The graphs of the Stallings sherds were created with a 

transformation matrix based on the Archaic period. Unlike the sherds as a whole, during the 

Archaic period Strontium is positively loaded on PC 1 while Manganese is negatively loaded on 

PC 1. While the punctated pieces are fairly dispersed, the plain pieces are clustered together 

5.2.4 Woodland and Mississippian 

Figure 5-19 Biplot of Principal Components 1 and 2, showing Woodland Period ceramic 

sherds distinguished by sub-period. 90% confidence ellipses. 
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Figure 5-20 Biplot of Principal Components 1 and 3, showing Woodland Period ceramic 

sherds distinguished by sub-period. 90% confidence ellipses 

 

 

Figure 5-21 Biplot of Principal Components 1 and 2, showing Mississippian Period 

ceramic sherds distinguished by sub-period. 90% confidence ellipses 

 



70 

 

Figure 5-22 Biplot of Principal Components 1 and 3, showing Mississippian Period 

ceramic sherds distinguished by sub-period. 90% confidence ellipses 

  

Looking at the Woodland and Mississippian periods individually shows both the trend of 

becoming less positively loaded with Manganese. Manganese is very highly loaded on both PC 1 

and 2 during the Woodland period, with Strontium also being positively loaded on PC 1 but 

negatively loaded on PC2. During the Mississippian, Strontium becomes very negatively loaded 

on both PC 1 and PC 2 while Manganese becomes less positively loaded on PC 2. Both periods 

also show that there is a minor correlation between the presence of Manganese and other 

transition metals such as Iron, Copper and Zinc. 

The Middle Mississippian proves to be anomalous in a few ways. As previously stated, 

sherds from the Middle Mississippian overlap more with the Early and Middle Woodland than 

the periods before and after do. In addition, while the Early and Late Mississippian are packed 

fairly tightly despite the presence of several outliers, the Middle Mississippian seems more 

heterogenous. 
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Something that can be seen in all graphs representing the Woodland the Mississippian 

eras is the presence of a repeated outlier, sherd 430. This sherd is the one piece of Woodstock 

Incised scanned in the collection. The significance of this will be detailed further in the 

Discussion chapter. 

5.2.5 Early Woodland 

 

Figure 5-23 Biplot of Principal Components 1 and 2, showing the distribution of Early 

Woodland Period ceramic. 
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Figure 5-24 Biplot of Principal Components 1 and 3, showing the distribution of Early 

Woodland Period ceramic sherds 

 

 Early Woodland pottery is the most dispersed of the Woodland groups. There are three 

possible clusters of pottery. Based on comparing the labeled numbers on the graph to how the 

sherds were numbered during the pXRF procedure, the most positively correlating to PC 1 and 

most negatively correlating to PC 2 and PC 3 cluster consists of three out of four of the analyzed 

samples of Refuge Simple Stamped pottery sampled, with the fourth Simple Stamped sherd 

being grouped with the largest and least positively correlated of the clusters, which is almost 

entirely Refuge Punctated. Sherd 385 and sherd 389 are also both Refuge Punctated. 
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5.2.6 Middle Woodland: Deptford and Swift Creek 

 

Figure 5-25, Biplot of Principal Components 1 and 2, showing Middle Woodland 

ceramic sherds distinguished by type. 

 

Figure 5-26 Biplot of Principal Components 1 and 3, showing Middle Woodland ceramic 

sherds distinguished by type 
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 The different Deptford stamped types and Swift Creek Complicated stamped are both 

dispersed, fitting for two widespread types. The 90% confidence ellipses for both types 

significantly overlap with each other geochemically. The Swift Creek sherds were of special 

interest for this study because of previous research on it with paddle-matching and INAA (Wallis 

et al. 2016) 
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5.2.7 Middle Mississippian: Etowah and Savannah 

 

Figure 5-27 Biplot of Principal Components 1 and 2, showing Middle Mississippian 

ceramic sherds distinguished by type 

 
Figure 5-28 Biplot of Principal Components 1 and 3, showing Middle Mississippian 

ceramic sherds distinguished by type 

Both Etowah and Savannah are more highly heterogeneous than either the Early 

Mississippian/ Late Woodland or Late Mississippian styles. While the Savannah sherds seem to 
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be equally spread out into one dispersed cluster, the Etowah types are in two tighter clusters, 

which can be better seen when they are plotted separately. 

 

Figure 5-29 O Biplot of Principal Components 1 and 2, showing distribution of Etowah 

style ceramic sherds. 

Of the Etowah types, the Cord marked sherds are clumped together as well as the one 

Etowah Punctated that was analyzed. The Line Blocked sherds are all in the other group. Etowah 

pottery is mostly found in the Piedmont, however some of it can be found in the Coastal Plain, 

including a part partially overlapping Brier Creek. 
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5.2.8 Late Mississippian: Lamar and Irene 

 

Figure 5-30 Biplot of Principal Components 1 and 2, showing Late Mississippian 

ceramic sherds distinguished by type 

 

 

Figure 5-31 Biplot of Principal Components 1 and 3, showing Late Mississippian 

ceramic sherds distinguished by type 
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Irene complicated is often seen as an earlier, more coastal expression of Lamar 

complicated pottery. The Irene group has a more homogenous elemental signature while the 

Lamar group is slightly more heterogenous. This is consistent with Lamar being a more 

widespread type. 

5.3  Conclusion 

The analysis of the elemental data generated with pXRF suggests the presence of patterns 

with the Theriault/Waring ceramic dataset. The biggest pattern seems to be there is more general 

consistency between the Woodland and Mississippian periods, with the Woodland and 

Mississippian period sherd heavily overlapping with each other. While some of the Archaic 

sherds also overlap with the other two time periods, a significant portion, a large portion of them 

do not. 

Looking at the sherd data divided by sub-era further shows the gradual changes in past 

recipes. The exception to this is the Middle Mississippian, which is chemically more similar to 

the Woodland period sherds than they are to the other Mississippian sherds. In general, though, 

there is notable continuity across time periods.  

While the paste recipes in most of the types found at Theriault/Waring are similar, there 

are some interesting patterns found between different types. The most obvious anomalous type is 

the Woodstock Punctuated, which is both highly geochemically different from most other sherds 

and is not common in the Savannah River Valley. Middle Woodland Swift Creek pottery and 

Middle Mississippian Savannah Pottery also seem to have different chemical patterns than most 

of the other types from their respective periods. 
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6 DISCUSSION 

As presented in the last chapter, there are pretty clear patterns within the Theriault/Waring 

elemental ceramic data set that was generated using pXRF. These patterns suggest that potters at 

Theriault/Waring were generally using similar paste recipes for their pottery across generations 

and centuries, with the exception being a group in the Archaic, which does not overlap 

completely in geochemical signatures with the later periods. Examining ceramics from different 

periods more closely by separating them into sub-eras and into different pottery styles, other 

patterns emerge in the dataset. Of special note is the presence of a consistent outlier in the Late 

Woodland/ Early Mississippian period, sherd 430. 

 My interpretation of these results is primarily guided by what is known from regional 

cultural history and the geography of Georgia and surrounding states, as well as previous 

geochemical research. Many of the patterns within periods are consistent with known changes in 

the archaeological record. 

6.1 Archaic to Woodland and Beyond Changes 

The most obvious pattern seen in the scatterplots of geochemical signatures is that while 

the Woodland and Mississippian periods heavily overlap with each other, the ellipse representing 

the Archaic period only partially overlaps with the ellipses of the Woodland period and 

Mississippian period. This suggests that while among the analyzed samples paste recipes 

generally stayed consistent overtime at Theriault/Waring, there is greater heterogeneity in 

Archaic paste recipes. Mississippian and Woodland potters utilized geochemically similar paste 

recipes which are similar to some but not all of those used by earlier Late Archaic potters. 

 As previously discussed, it was during the Late Archaic that pottery was first used 

in the Southeast. Every sherd representing the Late Archaic in the Theriault/Waring site was of 
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the Stallings Island type series. Below I suggest reasons why the Archaic pottery at 

Theriault/Waring is geochemically distinct, at least partially, from later pottery 

6.1.1 Hypotheses for Differences in the Archaic 

The most obvious explanation for why the Archaic sherds are different from the rest of 

the data set is the temper. One of the most notable traits of Stallings Island pottery is the use of 

plant fiber as a temper. All other sherds which I generated data on were sand or grit tempered. 

Therefore, it is possible that the difference in temper could have led to geochemical differences 

between the Stallings set and the rest of the sherds.  

However, there are a few problems with this hypothesis. One of these is that while the 

Archaic does not overlap the Woodland and Mississippian periods to the degree that they do with 

each other, it still does significantly overlap them. Another issue is that the organic nature of the 

plant temper fiber means it would have either been burned out while firing or have rotted out 

over time. This is supported by the fact that while the Stallings Island set had many visible 

crevices where the plant fibers once were, no intact fibers were detected. While there could have 

been a geochemical impact from the plant fiber temper, it seems to have not affected the 

composition of the Archaic sherds compared to the other ones as much as one would think. 

While studies on Stallings Island pottery have been done with INAA, the process of preparing 

the samples for elemental analysis sought to minimize the influence of aplastic particles such as 

the fiber-temper (Gilmore et al. 2018, 38). This study also noted that within Stallings Island 

pottery, the proportion of temper to clay could differ from as much as 3% to 30% (Gilmore et al. 

2018, 38). 
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Figure 6-1 Stallings Island Plain sherd showing crevices left from fiber temper 

 

Another reason for the differences between the Archaic sherds and the rest of the data set 

could have been the innovative, experimental nature of Stallings Island as a style. As Stallings 

Island was the first type of pottery in the Southeast, it was likely that the original makers of it 

had to experiment more to find out which clays were best suited for ceramics. As a new 

technology, there would not have been pre-existing communities of practice to transmit the 

knowledge of pottery making during the Late Archaic.  

Prudence Rice (1987) discusses how traditional potters, both ethnographically and 

archaeologically, often do not and would not have had the knowledge of how the chemical 

composition and physics of clay affects the end product. Instead, traditional potters generally 

rely on learned knowledge of what good pottery clay looks like, feels like and where it can be 
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found. Again, since Stallings Island pottery was a new technology during the Late Archaic, the 

early potters at Theriault/Waring would not have had this prior knowledge about what clays are 

good for pottery making. As Late Archaic societies were generally more mobile than societies in 

subsequent periods, they could have had easier access to farther away clays. In that case it would 

be likely that Archaic societies would have had more widely spaced pottery workshops, as the 

difficult carrying clay would have to be factored in the process of gathering raw materials. 

Another piece of knowledge that would have been missing is how pottery firing would have 

worked, at least among the earliest Late Archaic potters. Like clay selection, pottery firing is a 

knowledge passed down from potter to potter. Most of the Stallings Island pottery at 

Theriault/Waring, and most Stallings Island pottery in general, has a more fragile, flaky 

consistency than later pottery types. Many of the Stallings sherds have a black core, implying 

either over-firing or carbonization of the temper. Altogether, this is evidence of the experimental 

nature of the Stallings Island sherds, which could be an explanation for why a large section of 

them do not overlap with other sherds from Theriault/Waring.  

A third hypothesis is that the Stallings sherds that do not overlap with the rest of the 

Theriault/Waring sherds because these sherds were originally trade items. Ken Sassaman’s work 

on Stallings Island pottery and culture showed that there was wider regional interaction within 

the Savannah River Valley during the Late Archaic. Comparing this to other trends in 

Southeastern history, one could argue that similar to Hopewell and Cahokia style artifacts, this 

outside technology was adopted and reinterpreted by the inhabitants of the Late Archaic 

Theriault/Waring site. This means that the Archaic sherds that do not overlap with the rest of the 

data set could be the remains of traded vessels, while the overlapping sherds were made by 

potters at the site from local clays. 
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6.2 Woodland Period 

As discussed in Chapter two, the Woodland period was a time of great expansion in 

pottery styles across the Southeast. This expansion was contemporary with an increase in the 

usage of plants as food source and sedentary living. This sedentarism would eventually become 

associated with the rise of influential centers such as Hopewell and Cahokia. 

6.2.1 Early Woodland 

In the graphs, the Early Woodland ceramics are the most similar geochemically to the 

Archaic sherds. Early Woodland pottery was also less prevalent at the site than Archaic pottery, 

which is consistent with the idea that there was a population decrease between the Late Archaic 

and Early Woodland. 

The most interesting fact about Theriault/Waring’s Early Woodland ceramics is that they 

seem to be clustered in two different groups. As Early Woodland groups were still highly mobile 

despite their shift to a more plant-based diet, this could be seen as evidence of trade or use of 

different clay sources like in the Archaic period. Similar to the Archaic period, there is also an 

experimental edge to Early Woodland pottery, as Early Woodland types such as Refuge Simple 

Stamped switched over from being tempered with plant fiber to being tempered with sand or grit. 

6.2.2 Middle Woodland 

Middle Woodland period ceramics show a greater elemental heterogenety than Early 

Woodland sample but are not separated into two different clusters. Deptford and Swift Creek, 

both types with large ranges, are equally dispersed and overlap slightly while generally being 

separately clustered, although this could be because of the sample used. Of interest is that, based 

on the previously discussed INAA study by Wallis, Pluckhan and Glascock (2016), Swift Creek 

pottery is known to have been traded in a generally unidirectionally way, from south to north, 
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and seems to have had some kind of ritual significance based on the presence of paddle matches 

in civic-ceremonial sites and the presence of imported Swift Creek pottery in burial mounds. 

While it is hard to tell because of lack of context where the pot sherds were exactly found, there 

are some hypotheses on the origin of Theriault/Waring’s Swift Creek pottery. If it was known 

that a greater proportion of Swift Creek pottery was found in burials or other ritual contexts, then 

it can be argued that, based on Wallis, Pluckhan and Glascock, it was possibly traded from 

further south. On the other hand, if a greater proportion of sherds were found in domestic 

context, then at least some of the Swift Creek pottery could have been locally made, making 

Theriault/Waring not a major ceremonial site but one still entwined within the context of greater 

Middle Woodland trade.  

Deptford pottery follows a similar distribution to Swift Creek but is slightly different 

geochemically, although there is significant overlap. Deptford has been less closely studied than 

Swift Creek; it is less intricately decorated and is mostly known for its many check-stamped 

designs. Interpretation of the Deptford pottery thus partially depends on interpretation of the 

Swift Creek pottery. If the Swift Creek ceramics were ritual imports, then it is possible that 

Deptford would be more likely to be locally made and used for less ceremonial purposes. It is 

also possible that both types were traded from different parts of the region, with the overlapping 

area representing locally made pots decorated in Swift Creek or Deptford styles. 

Confounding interpretation of trade around Theriault/Waring is that it is in a geographic 

area with relatively little geological variation, in contrast to the mountainous Piedmont region. 

While there was large-scale exchange spurred on by Hopewell in the Middle Woodland, the 

Savannah River Valley was less affected by this. Based on this, it is likely that Savannah River 

Valley settlements were more likely to have traded among themselves. 
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6.2.3  Late Woodland/Early Mississippian 

One of the defining traits of the Late Woodland is that it signaled a shift of influence 

from Hopewell in Ohio after its decline during 400 to 500 CE to further south. At 

Theriault/Waring, Late Woodland/ Early Mississippian sherds are generally geochemically 

similar to Middle Woodland sherds. If long-range trade was disrupted during the Late Woodland, 

then it seems to have affected Theriault/Waring relatively little.  

As the Woodland period moved into the Mississippian period with the rise of Cahokia, 

the Savannah River Valley stayed relatively separated. Despite this, this period is the source of 

the best evidence for long distance trade at Theriault/Waring. While the Late Woodland/ Early / 

Mississippian data set is mostly heavily condensed, it includes a major outlier. 

6.2.4 Sherd 430: Woodstock Incised 

As consistently demonstrated when plotted against both the Woodland and Mississippian 

periods, sherd 430 is very different geochemically from other contemporary sherds at 

Theriault/Waring. The sherd’s type, Woodstock Incised, is interesting because it is also an outlier 

in what types are expected to be found at Theriault/Waring. While the majority of the types 

found at Theriault/Waring are types known to be commonly found in the Savannah River Valley, 

Woodstock Incised originates from the North Georgia piedmont. Owing to their very different 

geologies, the regions of Georgia north of the Fall Line should have very different clay elemental 

signatures. Based on the pXRF results, the known culture history of Woodstock pottery types 

and the difference between the geology of the region Woodstock pottery is from and the region 

where Theriault/Waring, sherd 430 is the best evidence that the Theriault/Waring site was 

involved in long distance regional trade. 
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How the Woodstock Incised sherds ended at Theriault/Waring is unknown. It is likely 

that after the decline of interregional trade influence by Hopewell, the Woodstock area and 

Savannah River Valley still had some trade connections, probably in an indirect way through 

neighboring regions. This has some interesting implications for sherd types from later periods 

found at the site. 

6.3 Mississippian Period 

The Mississippian sherds at Theriault/Waring show an interesting pattern. During the 

Late Woodland/Early Mississippian, the geochemical signature is relatively homogeneous but 

becomes more heterogenous during the Middle Mississippian. During the Late Mississippian 

period, the geochemical profiles of the sherds were again more homogeneous and more similar 

to the Early Mississippian. While the Middle Mississippian Period is more heterogenous, there is 

still significant overlap with the rest of the Mississippian period sherds.  

The Savannah River Valley was home to multiple mound sites, although none seem to 

have been as influential as sites such as Etowah in the Piedmont (Anderson 1994, 240). Pottery 

sherds in the Etowah style have been found at these sites. In the Coastal Plain, Mississippian 

societies in the Savannah River Valley appear to have been more unstable, with multiple site 

declining in population before their counter-parts in the Piedmont and Blue Ridge regions 

(Anderson 1994, 260) 

6.3.1 Middle Mississippian 

The Middle Mississippian is when most of the well-known Mississippian centers reached 

their apex. These centers were connected through artistic and ceremonial aspects, sometimes 

known as the Southeastern Ceremonial Complex. Artifacts believed to have been made in 

Cahokia in Illinois have been found as far as south Etowah in Georgia. Etowah, an important site 
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itself, had great influence across the region as demonstrated by the widespread presence of 

Etowah type pottery across the state of Georgia. The range of Etowah pottery partially overlaps 

with Brier Creek. The Etowah type sherds are connected to the Woodstock sherds in that both 

types originate from the Piedmont region, with their type sites being relatively close to each 

other. However, as discussed, Etowah style pottery has a more widespread range than 

Woodstock style pottery. It can be argued, then, that preexisting linkages that existed between 

the Piedmont and the Coastal plain were strengthened by the influence of Etowah during the 

Middle Mississippian 

Interestingly, the Etowah sherds at Theriault/Waring exhibit a geochemical profile 

similar to the Early Woodland sherds, in that they are clustered into roughly two groups, with 

one group being more similar to the Early and Late Mississippian sherds. These groups also 

differ in design, with one group being a combination of Cord Marked and Punctated and the 

other being all Line Block. Assuming that the Early and Late Mississippian represent times when 

trade was more localized, it can be argued that the Line Block group was made either at 

Theriault/Waring or at sites within the same subregion. The Cord-Marked and Punctated sherds 

being more similar to the Woodstock Incised sherd could mean that those styles were more likely 

to be made further north and imported south into the Savannah River Valley. 

In contrast to the Etowah sherds, the Savannah type sherds group in one cluster that spans 

across both Etowah clusters. The different Savannah types; Cord-Marked, Complicated Stamped 

and Check Stamped, are equally distributed across the cluster, although this is complicated by 

the fact that Cord-Marked makes up the vast majority of the Savannah types. Savannah is also a 

widespread type, which overlaps partially with Etowah and reaches further south. 
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6.3.2 Late Mississippian 

The Late Mississippian period is characterized by a shift in centers influence after 

Cahokia’s sudden abandonment. These later chiefdoms, such as Cofitachequi, were encountered 

by Hernando De Soto during his exploration of the southeast and were associated with Lamar-

style pottery. The Lamar type series was therefore widespread, being found throughout the state 

of Georgia. Despite this, the Lamar sherds at Theriault/Waring are not heterogenous. In general, 

the Late Mississippian heavily overlaps the Early Mississippian with the exception of a few 

outliers. While the site still had connections to different regions from previous periods, 

production or trade seems to have shifted to more local sources. 

Irene type pottery is seen as an early version of Lamar and is more associated with the 

coastal regions of the Southeast. The Irene data set from Theriault/Waring is consistent with this 

idea. The Irene sherds overlap with the Lamar group while also being less heterogenous. 

6.4 Conclusion  

Paste recipes at Theriault/Waring remained generally similar over time. The Archaic 

period evidenced the greatest difference, with only roughly half of its sherds overlapping with 

the Woodland and Mississippian sherds. This difference can be seen as either early 

experimentation with paste recipes, early trade from outside the site, or associated with increased 

mobility.  

The Woodland and Mississippian periods show a general continuation of paste recipes 

but also show periods of increased heterogeneity and homogeneity in paste recipes. The presence 

of a Woodstock Incised sherd at the site is tantalizing evidence that Theriault/Waring was 

connected to greater regional trade networks. The graphs for the Woodland and Mississippian 

periods show that the periods of greatest diversity in paste recipes at Theriault/Waring were 
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periods when the Southeast region was highly connected through the influence of sites such as 

Hopewell and Cahokia. If this pattern is valid, then it can be argued that Theriault/Waring and 

other sites around Brier Creek, while not greatly influential themselves, were still active 

participants in the greater Southeastern trends in pottery. 

6.5 Further Research 

While this study is a first step in an exploration of how Savannah River Valley pottery 

changed over time, there are many steps that can be taken to improve the data set. The first 

would be to generate elemental data with LA-ICP-MS on a sample of the sherds at 

Theriault/Waring. LA-ICP-MS, while much more expensive, is more accurate at detecting 

elements than pXRF, especially trace elements. LA-ICP-MS can also detect more elements than 

pXRF. LA-ICP-MS is not a bulk analysis like pXRF and could be used to examine only the clay 

body of the sherds, excluding the temper. This is especially important for the Stallings sherds, as 

they have a plant fiber different than other sherds’ grit or sand temper. 

Another project that could clarify this study’s finding is a geochemical analysis of clays 

from across the Southeast. While it can be assumed that Theriault/Waring potters were utilizing 

local clays across time, there are still the sherds from far reaching types that could have been 

traded as well created locally. Clay analysis could also shed light on whether the difference 

within Stallings pottery is because of different types of clays found around Brier Creek or 

because of outside trading. 

Finally, because of its history, Theriault/Waring has poor intra-site provenience. While 

this study only looked at general trends, it would be greatly helpful to understand the 

depositional context these sherds were found in, such as whether they were found in middens or 

burial mounds. In the absence of provenience data for Theriault/Waring, comparable analysis 
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might be undertaken on another site with better provenience preferably another site in the Brier 

Creek drainage. I hope that if further archaeological research in the Brier Creek drainage, that 

this study will be of use to those who undertake it. 
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