
Minnesota State University, Mankato Minnesota State University, Mankato 

Cornerstone: A Collection of Scholarly Cornerstone: A Collection of Scholarly 

and Creative Works for Minnesota and Creative Works for Minnesota 

State University, Mankato State University, Mankato 

All Graduate Theses, Dissertations, and Other 
Capstone Projects 

Graduate Theses, Dissertations, and Other 
Capstone Projects 

2023 

Plants and Environment: A Paleoethnobotanical Analysis of the Plants and Environment: A Paleoethnobotanical Analysis of the 

Vosburg Site (21FA002) Vosburg Site (21FA002) 

Jaelyn Elizabeth Stebbins 
Minnesota State University, Mankato 

Follow this and additional works at: https:/ /cornerst one.lib.mnsu.edu/etds 

 Part of the Archaeological Anthropology Commons, and the Biological and Physical Anthropology 

Commons 

Recommended Citation Recommended Citation 
Stebbins, J. E. (2023). Plants and environment: A paleoethnobotanical analysis of the Vosburg Site 
(21FA002) italics [Master Õs thesis, Minnesota State University, Mankato]. Cornerstone: A Collection of 
Scholarly and Creative Works for Minnesota State University, Mankato. https://cornerst one.lib.mnsu.edu/
etds/1339/ 

This Thesis is brought to you for free and open access by the Graduate Theses, Dissertations, and Other Capstone 
Projects at Cornerstone: A Collection of Scholarly and Creative Works for Minnesota State University, Mankato. It 
has been accepted for inclusion in All Graduate Theses, Dissertations, and Other Capstone Projects by an 
authorized administrator of Cornerstone: A Collection of Scholarly and Creative Works for Minnesota State 
University, Mankato. 



Plants and Environment: A Paleoethnobotanical Analysis of the Vosburg Site (21FA002) 
 
 

By 
 

Jaelyn Elizabeth Stebbins 
 
 
 
 
 

A Thesis Submitted in Partial Fulfillment of the 
 

Requirements for the Degree of 
 

Master of Science 
 

In 
 

Applied Anthropology 
Specialization in Archeology 

 
 
 
 
 
 
 
 
 

Minnesota State University, Mankato 
 

Mankato, Minnesota 
 

May 2023 
 
 



i 
 

 

May 30th, 2023 
 
Plants and Environment: A Paleoethnobotanical Analysis of the Vosburg Site (21FA002) 
 
Jaelyn Stebbins 
 
 
 
This thesis has been examined and approved by the following members of the student’s 
committee. 
 

 
 

________________________________ 
Advisor 

 
 

________________________________ 
Committee Member 

 
 

________________________________ 
Committee Member 

  



ii 

Acknowledgements 
 

While there is a nearly endless succession of individuals who have inspired or 

assisted me throughout my academic journey, I would like to extend my thanks to those 

whose guidance was critical to the completion of this research project. First and foremost, 

I would like to thank my advisor, Dr. Ronald Schirmer, for his guidance throughout this 

project and the endless questions that came with it. I cannot express my thanks enough 

for his unwavering support and assistance in my development as a paleoethnobotanist. I 

will never forget the countless hours in the lab excitedly discussing and analyzing 

botanical materials. I would also like to extend my gratitude to Dr. Constance Arzigian. I 

must first thank Dr. Arzigian for her never-ending encouragement and mentorship. From 

my first tour of the Archaeology Department at the University of Wisconsin—La Crosse, 

to sparking my interest in midwestern archeology and paleoethnobotany, to guiding the 

completion of my undergraduate thesis, and finally to serving on my Masters’ thesis 

committee, Dr. Arzigian has been an enthusiastic supporter since I first met her, and I 

cannot thank her enough. A special thanks to Dr. Phillip Larson for his advice and 

participation on my committee. The interdisciplinary perspective afforded by my 

committee was crucial to this project. Additionally, I would like to thank Andy Brown of 

the EARTH Laboratory for contributing his knowledge of the Vosburg site, Minnesota 

archeology, and GIS. I would also like to thank Dr. Kathryn (Jay) Elliott of the 

Minnesota State University, Mankato Department of Anthropology for her 

encouragement and guidance throughout my time at MNSU. Experiencing graduate 

school during a pandemic came with its own special set of circumstances and challenges 



iii 

and I truly must extend a thank you to my archaeological cohort: Madison Rutter and 

Samuel Marcucci. Your advice, encouragement, and our Vosburg discussions kept me 

sane throughout my graduate career. We have begun piecing together the pieces of the 

Vosburg puzzle, but that is only the beginning of our stories. Finally, I want to thank my 

family and friends for their unwavering love, encouragement, and support. While I was 

farther from them than I would have liked, the texts, phone calls, zoom calls, and all too 

infrequent in-person meet-ups always left me revitalized.     

 

 
 
 

This project has been financed in part with funds provided by the State of Minnesota from 
the Arts and Cultural Heritage Fund through the Minnesota Historical Society. Grant 
number G-MHCG-2204-27005. 
  



iv 

Table of Contents 
 

Signature Page ………………………………………………………………………….. i  

Acknowledgements …………………………………………………………………….. ii 

Table of Contents ………………………………………………………………………. iv 

Abstract ………………………………………………………………………………… vi 

List of Figures …………………………………………………………………………...vii 

List of Tables ………………………………………………………………………….. viii 

Chapter 1: Introduction ………………………………………………………………… 1 

Chapter 2: Background ………………………………………………………………… 3 

2.1 The Oneota Tradition ………………………………………………………. 3 

2.2 Blue Earth Oneota ………………………………………………………….. 5 

2.3 Northwestern Iowa Oneota ………………………………………………… 10 

2.4 Red Wing Oneota ………..………………………………………………… 10 

2.5 La Crosse Oneota ………..………………………………………………… 11 

2.6 The Sheffield Site (21WA013) ………….…………………………….…… 13 

2.7 Southern Minnesota Oneota ………..……………………………………… 13 

2.8 Recalibrated Radiocarbon Dates for the Vosburg, McClelland, Burnside   

School, and Sheffield sites ………..…………………………….……………… 14 

2.9 Environmental Background ………..…………………………….………… 16 

Chapter 3: Methodology ……………………………………………………………….. 22 

Chapter 4: Results ……………………………………………………………….….….  22 

4.1 Previous Paleoethnobotanical Research …………………………………… 25 



v 

4.2 Wood Results …………………………………………………...………….. 25 

4.3 Non-wood Results…………..…………………………………...………….. 33 

Chapter 5: Discussion ……………………………………………………………….…. 60 

5.1 Site Comparisons and Non-wood Interpretation…..…………………………60  

5.2 Environmental Interpretation….………………………………...………….. 69 

5.3 Depositions…...……….……...……………...……………...…..………….. 71 

Chapter 6: Conclusion ………………………………………………………………….. 73 

References Cited ……………………………………………………………………….. 75 

Appendix A: Macrobotanical Catalog of the Vosburg Site (21FA002) ……………….. 82 

Appendix B: Radiocarbon Dates Recalibration Data ……………………………….... 104 

  



vi 

PLANTS AND ENVIRONMENT: A PALEOETHNOBOTANICAL ANALYSIS OF 
THE VOSBURG SITE (21FA002) 

 
BY 

 
JAELYN ELIZABETH STEBBINS 

 
A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE  

REQUIREMENTS FOR THE DEGREE OF 
MASTER OF SCIENCE IN APPLIED ANTHROPOLOGY  

 
 

MINNESOTA STATE UNIVERSITY, MANKATO 
MANKATO, MINNESOTA 

MAY 2023 
 
 
 

ABSTRACT 
 

Recognized archaeologically by their distinct material culture, Oneota sites exist 
in many ecological zones across the Upper Midwest during the late Precontact period, c. 
1000-1700 CE. Consequently, the sites are hardly homogenous. Across localities, Oneota 
groups are recognized as food producers who grew Zea mays (maize), Cucurbita pepo 
(squash), and later Phaseolus vulgaris (bean). The utilization of other wild and 
domesticated botanical resources across localities is not as well documented.. While 
extensive paleoethnobotanical analyses have been completed for the late Precontact 
period in southeastern Minnesota (Schirmer) and southwestern Wisconsin (Arzigian), 
little is known about plant utilization by Oneota groups on the Minnesota prairie. As a 
result, there is a significant gap in archeologists’ knowledge and understanding of Oneota 
plant utilization. The Vosburg site (21FA002) is a Blue Earth phase Oneota site located 
in Minnesota, within the woodland-prairie transitional ecotone. Radiocarbon dates date 
the site’s occupation at c. 1300-1400 CE. The macrobotanical remains from the northern 
half of a large, culturally significant feature from the Vosburg site were analyzed and 
compared to those of previous paleoethnobotanical studies from contemporaneous 
Oneota sites in the Red Wing and La Crosse localities and the Sheffield site (21WA013). 
Differences in the botanical assemblages were examined in light of subsistence, 
technology, and environment. The results of this study demonstrate the importance of 
understanding the diversity of plant utilizations by Oneota groups, in different localities. 
Moreover, this study provided a more accurate understanding of the environment of 
southern Minnesota c. 1300-1400, with the development of big woods vegetation 
beginning centuries earlier than previously thought. This study is a significant 
contribution to archeologists’ limited understanding of diversity in Oneota plant 
assemblages and of the Blue Earth phase of Oneota in southeastern Minnesota. 
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Chapter 1: Introduction 

Oneota is a term used by archeologists to refer to similar cultural groups that 

inhabited the Prairie Peninsula during the late Precontact period (c. 1000-1700 CE) 

(Henning 2023:1). Oneota sites are often recognized by their characteristic pottery: shell-

tempered jars, often globular in shape. Oneota groups congregated in villages throughout 

Wisconsin, Minnesota, Iowa, Illinois and to a lesser extent in Missouri, Nebraska, 

Kansas, Michigan, and Indiana (Figure 1.1) (Henning 2023:2).  

 
Figure 1.1: Map of Oneota sites, site complexes, and regions (Henning 2023: Figure 1.1). 
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Oneota groups live in several different environments and are primarily recognized 

as food producers who rely on maize, squash, and beans (in some localities) (Henning 

2023:106). However, a dearth of paleoethnobotanical studies in many Oneota localities 

preclude certainty on this point; diversity and variability in lithics, pottery, and zoological 

remains across Oneota sites have been well documented, but the same cannot be said for 

botanical remains.  When plant utilization is referenced in the literature, the focus is 

almost entirely focused on the “Three Sisters”: maize, beans, and squash (see the Cultural 

Background section for additional information). Ultimately, this oversimplifies how 

Oneota peoples utilized their plant resources and hinders our ability to understand plant 

utilization as a method of environmental adaptation.  

 The focus of this thesis is the results of a paleoethnobotanical analysis of a quarter 

of a large refuse feature from the Vosburg site (21FA002). The Vosburg site is in the 

Center Creek locality, within the greater Blue Earth region and is thought to have been 

inhabited c. 1300-1400 CE (Schirmer 2016). A previous paleoethnobotanical analysis of 

reproductive macrobotanical remains collected during dry screening of the Vosburg site 

resulted in 21 specimens identified to the genus or species (Dobbs 1984:69-72). An 

analysis of 28 maize fragments resulted in the identification of three likely sub-types of 

maize (McK. Bird and Dobbs 1986:95-99). Note that the previous analyses were of maize 

that was (0.9mm or larger) and other reproductive macrobotanical materials that were ¼ 

inch or larger. There has been no analysis of other reproductive materials that were 

smaller than ¼ inch and no analysis of tissue materials at all. The results of the 

paleoethnobotanical analysis and comparative analysis are a significant contribution to 
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archeologists’ understanding of the Center Creek locality and to archeologists’ limited 

understanding of diversity within Oneota plant assemblages.  

How were the inhabitants of the Vosburg site (21FA002) utilizing plant 

resources? How were contemporaneous Oneota peoples of different regions and localities 

utilizing plant resources differently? How did the environment affect plant utilization by 

Oneota groups? These questions were examined through the results of a 

paleoethnobotanical analysis of quarter of a feature from the Vosburg site. The results 

were then compared to those from contemporaneous Oneota sites in the La Crosse and 

Red Wing regions and the Sheffield site (21WA013). While there are additional regions 

with contemporaneous Oneota sites, these regions were chosen due to their proximity and 

the availability of paleoethnobotanical data. 

 

Chapter 2: Background 

2.1 The Oneota Tradition 

First applied by Ellison Orr (1914) to describe the shell-tempered globular vessels 

found along the Upper Iowa River (Oneota River), the term “Oneota” was later adopted 

by Charles R. Keyes (1927:224) to refer to the archeological cultures associated with 

vessels similar to those described by Orr. Today, the Oneota tradition is used by 

archeologists in reference to peoples who shared many cultural traits and inhabited the 

Prairie Peninsula during the late precontact period (c. 1000-1700 CE) (Henning 2023:2). 

Given the focus on Oneota pottery, some have described Oneota as a pottery culture (Hall 

1962:108; Mott 1938). The diversity present within Oneota pottery (Henning 2023:2-4) 
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and the presence of other shared archeological materials, negate the suggestion of Oneota 

as a pottery culture. 

In addition to the characteristic pottery, typical assemblages of Oneota sites 

include: bivalvian fish lures, disc pipes, paired abraders, end scrapers, bison scapula hoes, 

and copper ornaments (Overstreet 1997:251). Oneota groups are primarily recognized as 

intensive food producers who grew maize, squash, beans (in some localities), and other 

plants (Henning 2023:106). While maize and cucurbits are nearly ubiquitous, the 

diversity and variability of other plants across Oneota localities are not well documented 

(note even the most current literature-Henning 2023-has little discussion of plant 

utilization by Oneota groups).   

Groups sharing these cultural traits congregated in villages, largely in different 

localities throughout Wisconsin, Minnesota, Iowa, and Illinois and to a lesser extent in 

Missouri, Kansas, Nebraska, Michigan, and Indiana (Henning 2023:2). Many of the 

descendants of Oneota groups-Ioway, Otoe, Missouria, Ho-Chunk, and Dakota (Henning 

2023:8; Ronald Schirmer, personal communication 2021)- still inhabit these areas today.  

The focus of this research was on the Vosburg site (21FA002), located in the Blue 

Earth region, within the greater western Oneota taxon. Henning (2023:7) defined the 

Mississippi River valley as the border between western and eastern Oneota, with regions 

falling along the Mississippi River included in the western Oneota taxon. While a 

plethora of information exists for the eastern Oneota taxon, it is not as applicable to this 

thesis and will not be described in detail here.    
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The origins of Oneota groups are still debated, but current data support the 

hypothesis that Oneota groups developed and evolved in several regions; most notably 

for this research is the likely development of some western Oneota groups in Red Wing, 

Minnesota (Henning 2023:7). Artifacts from Western Oneota sites are often similar in 

many aspects to those from Plains groups, indicating the likely adoption of some Plains 

patterns of adaptation (Henning 1998:345). To remain succinct, this background 

discussion is limited to the regions most relevant to this research topic: the Blue Earth 

region, the Northwest Iowa region, the Red Wing region, and the La Crosse region.  

 
2.2 Blue Earth Oneota 

 The Blue Earth region is located in the central Blue Earth River Valley, in 

southern Minnesota. The region is comprised of two seldom researched localities: the 

Willow Creek and Center Creek localities (Dobbs 1984:22). Extensive surveys of the 

Blue Earth region identified 31 Oneota sites in the Willow Creek locality and 33 Oneota 

sites in the Center Creek locality, all on the western side of the Blue Earth River (Dobbs 

1984:202; Henning 1998:378-379). The Willow Creek locality is located near the 

confluence of Willow Creek and the Blue Earth River. While none of the Willow Creek 

sites have been extensively excavated and analyzed, the artifacts collected during surface 

surveys and extremely limited excavations are similar to those collected from the Center 

Creek locality. Willow Creek is notably different from Center Creek in the absence of 

exceptionally dense sites (Dobbs 1984:132) 

The Center Creek locality is located near the confluence of Center Creek and the 

Blue Earth River, approximately twelve kilometers south of the Willow Creek locality 
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(Dobbs 1984:22). The locality is defined by two “type sites”: the Humphrey site 

(21FA001) and the Vosburg site (21FA002). The Humphrey site and the Vosburg site are 

immediately adjacent to one another and may have been one large village occupation 

(Henning 2023:14).  

Work completed by archaeologists in the Blue Earth region is well documented in 

Dobbs (1984). The first archaeological work in the region was completed by Charles R. 

Keyes in June of 1935, when he visited Winnebago, Minnesota to examine villages to 

compare the artifacts to those from Iowa. Lloyd Wilford began excavations in the Center 

Creek locality when he excavated the Humphrey site in 1938. He returned to the Center 

Creek locality in 1947 to excavate the Vosburg site. After Wilford’s excavations, field 

work was nearly nonexistent until 1968 when surveys were completed near the Blue 

Earth River as part of the Minnesota Trunk Highway Archaeological Survey. In 1974 and 

1975, Guy Gibbon and Michael Scullin gathered data and conducted informal testing of 

the Vosburg site and surrounding areas.  

While earlier archaeological work cannot be dismissed, archeologists’ current 

understanding of the Blue Earth region is largely based on the work of Clark Dobbs and 

Orrin Shane in the late 1970s and early 1980s. In 1979, the University of Minnesota and 

the Science Museum of Minnesota held a field school at the Vosburg site. The same year, 

the Statewide Archaeological Survey conducted surveys of Faribault County and Blue 

Earth County. The artifacts recovered during the field school and data collected by Orrin 

Shane III between 1980 and 1982 would go on to become the basis of Dobbs’ dissertation 

(Dobbs 1984). Outside of occasional work done for cultural resource management, no 
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fieldwork was completed in the Blue Earth region until the summer of 2012 when 

Minnesota State University, Mankato completed excavations at the Vosburg site 

(Schirmer 2016). 

Archaeologists’ current understanding of the Vosburg site dates the time of 

occupation to c. 1300-1400 CE (Schirmer 2016:9). The period of occupation is based on 

the results of radiocarbon dates for three Zea mays (maize) specimens, from three 

features at the Vosburg site (Table 2.2). Dobbs also submitted eight macrobotanical 

specimens for radiocarbon dating (Table 2.2) and provided two possible interpretations of 

the results. His first interpretation was that the site was occupied c. 1200-1300 CE. His 

second, more liberal, interpretation was that the site was occupied beginning c.1000 CE 

and sporadically occupied until c. 1600 CE, with the densest of occupations occurring c. 

1200-1300 CE (Dobbs 1984:96-97).  

While certainly acceptable for the time of publication, there have been many 

advances in radiocarbon dating since 1984. As a result, Dobbs’ dates are now seen as less 

reliable for a multitude of reasons: Dobbs’ dates were not completed using Accelerator 

Mass Spectrometry, his radiocarbon samples included collections of charcoal specimens 

gathered from throughout a feature level, and his specimens were wood charcoal. Wood 

charcoal is no longer seen as reliable for radiocarbon dating because trees take in carbon 

every year they are living. This results in inner tree rings dating far older than outer tree 

rings. When dated the results are often inconsistent and date to many years before the 

event of interest, depending on the true age of the sampled fragment (Schirmer 2016). 
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This is not to say that Dobbs’ interpretation of a longer occupation is incorrect, rather 

new, reliable radiocarbon dates are needed to corroborate his argument.  

Excavations that occurred before 1968 rarely collected macrobotanical materials, 

in large part due to their size. If materials were smaller than the standard ¼” hole in a 

screen, they were not collected. In 1968, Stuart Struever published Flotation Techniques 

for the Recovery of Small-Scale Archaeological Remains. Struever’ s technique was 

groundbreaking and allowed for the systemic collection of macrobotanical materials. 

Wilford’s excavations of the Humphrey site in 1938 and the Vosburg site in 1947 

occurred before the invention of these flotation techniques, and thus no macrobotanical 

materials were recovered. Soil samples from features were collected during the 1979 

excavations of the Vosburg site but have yet to be analyzed. Macrobotanical remains 

larger than the 1/4” screen were collected and analyzed by Jeanne Schaaf (Dobbs 

1984:iii; 69-70) (Table 3.1).  

An additional 28 charred Zea mays (maize) cobs were analyzed by Robert Mck. 

Bird (Mck. Bird and Dobbs 1986). Measurements of cob and cupule fragments were used 

to reconstruct the Zea mays (maize) variety type. Mck. Bird and Dobbs (1984:96-97) 

reported seven specimens fit the type “Oneota 1,” nine specimens fit the type “Oneota 2,” 

five specimens fit the type “Oneota 3,” and seven specimens were indeterminate. They 

argue that the “Oneota 1” and “Oneota 2” types fit the ranges described for Small Eastern 

Eight Row, Midwest Twelve Row, and North American Pop, all types previously 

identified archaeologically, in North America. The posit that the type “Oneota 3” may 

represent a previously unidentified variety (Mck. Bird and Dobbs 1986:99). Note that this 
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method of reconstructing Zea mays (maize) variety by cob and cupule fragments has 

largely fallen out of favor due to human error, differences caused by charring and 

preservation conditions, and measurement differences due to a cupule’s location on the 

cob (Ronald Schirmer, personal communication 2022).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 
Table 2.1: Charred macrobotanical remains from the Vosburg site (Dobbs 1984:71). 

 

 

 

Provenience Botanical materials 
Unit 6, level 3 1 wood fragment 

Feature 12, level 2 1 Phaseolus (bean) 
1 Zea mays (maize) 

Feature 13 N ½  1 unidentified plant fragment 
Feature 13 S ½  

 
4 Phaseolus (bean) 
1 Zea mays (maize) 

3 Prunus americana (American plum) 
2 Crataegus (hawthorn) 

1 c.f. Crataegus (hawthorn) 
1 Helianthus (sunflower) 

4 unidentified plant fragments 
several wood fragments 

Feature 17, level 1 1 Phaseolus (bean) 
Feature 20, level 2 1 Corylus c.f. americana (American 

hazelnut) 
1 unidentified plant fragment 

1 wood fragment 
Feature 28, level 2 1 unidentified plant fragment 
Feature 30, level 2 3 Phaseolus (bean) 

2 unidentified plant fragments 
Feature 47 N ½  1 Phaseolus (bean) 

1 Crataegus (hawthorn) 
several wood fragments 

Feature 49 1 Prunus americana (American plum) 
1 unidentified plant fragment 
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2.3 Northwestern Iowa Oneota 

 The Northwest Iowa region encompasses a large swath of land in northwestern 

Iowa. There are three localities within the region, although these localities remain 

undefined: the locality along the lower Little Sioux River, the locality surrounding the 

“Great Lakes” of Iowa, and along the Big Sioux River just east of Sioux Falls. A fourth 

locality may be present at the Bastian site (Henning 1998:381). Occupation of the region 

by Oneota peoples begins c. 1250 CE and continues until the contact period c.1700 CE. 

While there is a significant amount of information on the lithics, pottery, and zoological 

remains from the Northwest Iowa region, there have been few paleoethnobotanical 

studies. Green and Tolmie (2004) completed a paleoethnobotanical analysis of the 

botanical remains from the Blood Run site (13LO002) in 2004, but the site dates 

centuries later than the Vosburg site and will not be further discussed.  

 

2.4 Red Wing Oneota 

 The Red Wing region is located at the confluence of the Mississippi River with 

the Cannon River, Trimbelle River, and Vermillion Rivers. It encompasses more than 90 

square kilometers on both sides of the Mississippi River (Henning 2023:14). The Red 

Wing region is thought to be one of three centers of ethnogenesis for Oneota groups, in 

particular for the Western Oneota taxon (Schirmer 2016:4; Henning 2023:7). Oneota 

groups begin inhabiting the region c. 1200 CE (Schirmer 2016). The Red Wing region 

has both culturally “pure” Oneota sites and an Oneota presence at large aggregation sites 

like Silvernale (21GD003) and Bryan (21GD004) (Schirmer 2016:4). For purposes of 
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comparison, only culturally “pure” Oneota sites, contemporaneous with the Vosburg site 

are utilized for this study. The two Red Wing region sites included in this study are the 

McClelland site (21GD258) and the Burnside School site (21GD159). The McClelland 

site is an Oneota habitation site located in the Hay Creek Valley, near Red Wing, 

Minnesota (Koncur 2018:29). Radiocarbon dates from the site date occupations to 1325-

1439 CE (Table 2.2).   

The Burnside School site is an Oneota habitation site located in the Spring Creek 

Valley, near Red Wing, Minnesota (Fleming and Koncur 2016:1). The site was excavated 

in 1994 and 1995 by the Institute of Minnesota Archaeology. Eventually, the assemblage 

from the excavations were donated to the Science Museum of Minnesota where they 

were analyzed. The results of a paleoethnobotanical analysis of the macrobotanicals 

collected from features in 1994 and 1995 are utilized for comparative purposes. 

Radiocarbon dates for the site date the occupation to 1232-1419 CE (Table 2.2). Schirmer 

(2016) proposed a new phase designation for the pottery types demonstrated in the 

McClelland site (21GD258) and the Burnside School site (21GD258) assemblages, 

tentatively called the Spring Creek phase (Schirmer 2016:10).  

 

2.5 La Crosse Oneota 

 The La Crosse region encompasses areas in southwestern Wisconsin, southeastern 

Minnesota, and northeastern Iowa. There are three identified localities: the La Crosse 

locality, the Root River locality, and the Upper Iowa River locality (Henning 2023:14). 

The La Crosse locality is the most studied of the three localities, with three identified 
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phases. The Oneota Tradition begins in La Crosse c. 1300 CE during the Brice Prairie 

phase, the Pammel Creek phase follows (c. 1400-1500 CE), and the Valley View phase is 

the final precontact phase of the La Crosse locality with the area thought to have been 

abandoned for the Root River and Upper Iowa localities c. 1625 CE (Boszhardt 1994).  

Two sites from the La Crosse locality are used for comparative purposes in this 

thesis: the Gundersen site (47LC394-12), located within the Sanford Archaeological 

District, and the Tremaine site (47LC095), located within the Tremaine Site Complex. 

While botanical remains were analyzed for multiple phases at these sites, only those 

dated to the Brice Prairie phase are considered contemporaneous to the Vosburg site. The 

Gundersen site is a habitation site located along the Mississippi River in the southern part 

of the La Crosse locality. Using a well-established pottery chronology (Boszhardt 1994), 

pottery from several features dated the site to the end of the Brice Prairie phase and the 

early Valley View phase, with little evidence of habitation during the Pammel Creek 

phase (Arzigian et al. 1994:59).  

 The Tremaine site is a habitation site in the northern part of the La Crosse 

locality, located approximately 7.2 kilometers east of the Mississippi River (O’Gorman et 

al. 1995:11). Like the Gundersen site, an established pottery chronology (Boszhardt 

1994) was used to date pottery from features at the Tremaine site. The pottery indicated 

the occupation of the Tremaine site dated to the Brice Prairie phase, the Pammel Creek 

phase, and the Valley View phase; transitional phase vessels were also identified 

(O’Gorman et al. 1995:30).  
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2.6 The Sheffield Site (21WA013) 

 The Sheffield site (21WA013) is a multicomponent habitation and mound site that 

overlooks the St. Croix River in Washington County, Minnesota. While some 

excavations of the site had occurred before 2013, the excavation that yielded 

paleoethnobotanical data was completed by the Science Museum of Minnesota in the 

summer and fall of 2013. Radiocarbon dates of the site date the occupation of the 

Sheffield site to 1295-1449 CE (Table 2.2).   

 

2.7 Southern Minnesota Oneota 

 While much of the discussion is focused on Oneota in the southeastern and south-

central areas of the state, Oneota sites have also been identified in southwestern 

Minnesota (Holley and Michlovic 2013).  Archaeologists’ current understanding of 

Oneota in southwestern Minnesota is even less defined than that of south-central 

Minnesota. Holley and Michlovic (2013) provide an extensive overview of the pottery of 

large village cultures in southern Minnesota in The Prehistoric Village Cultures of 

Southern Minnesota, but archaeologists know very little about many of these cultures and 

sites other than the pottery types that are present. Oneota pottery is present in many 

collections from smaller sites in southern Minnesota, but the record does not reflect their 

presence. Many of the sherds are not attributed to Oneota groups due to lacheny (the 

presence of crater-like holes left after shell has leached from the paste) (Ronald Schirmer, 

personal communication 2023). Additionally, few of these sites have been extensively 

studied and archaeologists know little about them as a result.  
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2.8 Recalibrated Radiocarbon Dates for the Vosburg, McClelland, Burnside School, 

and Sheffield sites 

Site Context Lab 
ID 

Age ± 1σ 
low 

1σ 
high 

Int 2σ 
low 

2σ 
high 

Original 
Citation 

21FA002 F1NW ¼  
50-55 cmbd 
Zea mays 

Beta 
410959 

600 30 1317 1398 1346 1301 1407 Schirmer 
2016 

21FA002 F5NW ¼  
65-70 cmbd 
Zea mays 

Beta 
410960 

610 30 1306 1396 1347 1299 1404 Schirmer 
2016 

21FA002 F66 ?¼   
48-58 cmbd 
Zea mays 

Beta 
410958 

550 30 1327 1422 1398 1320 1434 Schirmer 
2016 

21FA002 Charcoal 
scattered 
through level 
3. 1947 
excavation 

I-795 160 85 1666 1950 1783 1526 1950 Dobbs 
1984 

21FA002 Charcoal from 
F57 

GX-
6780 

670 140 1224 1414 1313 1033 1609 Dobbs 
1984 

21FA002 Charcoal from 
F59 

GX-
6781 

675 140 1222 1414 1309 1032 1607 Dobbs 
1984 

21FA002 Charcoal from 
F65 

GX-
6782 

345 140 1424 1950 1585 1326 1950 Dobbs 
1984 

21FA002 Charcoal from 
F7 

GX-
7032 

585 125 1283 1438 1367 1214 1634 Dobbs 
1984 

21FA002 Charcoal from 
F13 

GX-
7033 

525 125 1292 1483 1414 1261 1649 Dobbs 
1984 

21FA002 Charcoal from 
level 3, F28 

UGa-
4123 

835 80 1053 1275 1191 1033 1289 Dobbs 
1984 

21FA002 Charcoal from 
level 2, F2C 

UGa-
4124 

1035 80 895 1151 1010 775 1208 Dobbs 
1984 

21WA013 Feature 3  
36-40 cm  
Maize kernel 

Beta 
391172 

650 30 1295 1388 1350 1281 1395 Fleming 
and 
Koncur 
2014 

21WA013 Feature 3  
40-45 cm 
Sunflower 
seed 

Beta 
391167 

620 30 1302 1395 1348 1298 1399 Fleming 
and 
Koncur 
2014 
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Site Context Lab 
ID 

Age ± 1σ 
low 

1σ 
high 

Int 2σ 
low 

2σ 
high 

Original 
Citation 

21WA013 Feature 5  
40-45 cm 
Oak 

Beta 
391170 

590 30 1320 1403 1346 1302 1411 Fleming 
and 
Koncur 
2014 

21WA013 Feature 5  
40-45 cm 
Honey locust 
pod 

Beta 
391171 

590 30 1320 1403 1346 1302 1411 Fleming 
and 
Koncur 
2014 

21WA013 Feature 10  
60-80 cm 
Poplar/Willow 

Beta 
391169 

500 30 1412 1437 1424 1400 1449 Fleming 
and 
Koncur 
2014 

21WA013 Feature 10  
60-80cm 
Maize kernel 

Beta 
395066 

610 30 1306 1396 1347 1299 1404 Fleming 
and 
Koncur 
2014 

21WA013 Feature 22 
(1960)  
17-33in  
Oak 

Beta 
391173 

600 30 1317 1398 1346 1301 1407 Fleming 
and 
Koncur 
2014 

21WA013 Feature 22 
(1960)  
17-33in  
Oak 

Beta 
391174 

550 30 1327 1422 1398 1330 1434 Fleming 
and 
Koncur 
2014 

21GD159 Feature 3SW 
¼ 30-35  
Zea mays 

Beta 
410952 

630 30 1300 1371 1349 1294 1397 Schirmer 
2016 

21GD159 Feature 3SW 
¼ 30-35  
Zea mays 

DAMS 
015309 

665 21 1288 1382 1318 1282 1388 Fleming 
2015 

21GD159 Feature 5 25-
30 Zea mays 

DAMS 
015312 

762 25 1232 1279 1263 1225 1281 Fleming 
2015 

21GD159 Feature 6NE 
¼ Zone B  
Zea mays 

Beta 
410953 

580 30 1323 1406 1348 1305 1419 Schirmer 
2016 

21GD159 Feature 6NE 
¼ Zone B  
Zea mays 

DAMS 
015310 

629 21 1302 1391 1354 1297 1395 Fleming 
2015 

21GD159 Feature 8  
60-70cm  
Zea mays 

DAMS 
015311 

745 22 1267 1281 1272 1228 1291 Fleming 
2015 
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Site Context Lab 
ID 

Age ± 1σ 
low 

1σ 
high 

Int 2σ 
low 

2σ 
high 

Original 
Citation 

21GD258 Feature 2SE 
¼ 35-40  
Zea mays 

Beta 
410954 

530 30 1399 1429 1411 1325 1439 Schirmer 
2016 

21GD258 Feature 4SW 
¼ 50-55  
Zea mays 

Beta 
410955 

570 30 1325 1408 1350 1307 1423 Schirmer 
2016 

 
Table 2.2 Recalibrated radiocarbon dates for sites in southern Minnesota.  

Recalibrated using Calib 8.2. 
 

2.9 Environmental Background 

The Vosburg site is in northwestern Faribault County, Minnesota near the 

confluence of Center Creek and the Blue Earth River (Dobbs 1986:87). The site is 

located on a small hillock situated less than 300 meters from both Center Creek and the 

Blue Earth River. The site is 15m below the uplands in elevation, but is approximately 

5m above the river, although the river’s position has changed slightly since the site’s 

occupation (Dobbs 1986:87; MN DNR 2011). Dobbs (1986:87) hypothesized that the 

site’s location kept it protected from the most consequential aspects of extreme weather 

events: tornadoes, prairie fires, blizzards, and severe storms. The site is located along the 
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Minnesota ecotone, a transitional area between the deciduous forests of the southeast and 

the prairie of the southwest (Figure 2.1).  

 

Figure 2.1: Minnesota’s natural vegetation at the time of the public land survey, 1847-1907 

(Natural Heritage Program, Minnesota Department of Natural Resources 1988). 
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Understanding plant utilization by Oneota peoples within the ecotone is important 

for understanding broader cultural adaptations to different environments. The A and B 

horizon soil is predominantly a mesic, fine sandy loam. The C horizon soil is similar but 

contains more gravel (Soil Survey Staff, NRCS, USDA 2021). The gravel from the C 

horizon was frequently used to cap storage and refuse pits at the site (Dobbs 1984:91).  

When Europeans settled the area, the vegetation was recorded as a mix of tall-

grass prairie, mixed prairie with oak groves, northern flood-plain forest, and bigwoods 

vegetation (Grimm 1981, Kuchler 1964, and Marschner 1975 in Dobbs 1986:87). It was 

hypothesized that the bigwoods vegetation was a relatively recent addition, likely having 

replaced oak woodland c. 1550 CE (Dobbs 1986:87). Mesic tree species associated with 

bigwoods vegetation (Tilia americana (American basswood), Ulmus americana 

(American elm), Ostrya virginiana (ironwood), etc.) may have populated the area earlier 

than previously thought (Umbanhowar 2004) (see results and discussion).  

Archaeologists’ current understanding of the Vosburg site dates the period of 

occupation to c. 1300-1400 CE (Schirmer 2016:9). This was a time of significant climate 

change as the Medieval Climatic Anomaly (MCA) ended and the climate transitioned 

into the Little Ice Age (LIA). The MCA was first described by H.H. Lamb in 1965, 

although he referred to it as the “Early Medieval Warm Epoch.” The terminology was 

later amended to the Medieval Warm Period and then again to the Medieval Climatic 

Anomaly, as climate proxies revealed a lack of homogeneity in climatic changes 

worldwide (Lüning et al. 2019; Neukom et al. 2019).  
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Lamb posited the MCA likely ranged from c. 800-1300 CE (Lamb 1997). More 

recent research places the core of the MCA between c. 1000-1200 CE (Lüning et al. 

2019), but variations in time and climatic effects are common in the literature. The effects 

of the MCA on the Upper Midwest are not as well documented as the effects on other 

geographic locations, but paleoclimatic studies exhibit variability in temperature and 

precipitation across the North American midcontinent, particularly after 1050 CE.  

Many of the studies from the Upper Midwest provide evidence for a warmer and 

drier climate during the MCA. Millett (2019) documented the formation of cliff-top 

dunes in the Chippewa Valley of west-central Wisconsin during the MCA. The 

speleothem record (Dasgupta 2008) indicates an intense dry period beginning c. 950 CE. 

Ostracode Mg/Ca ratios from Rice Lake, North Dakota (Yu et al. 2002) and diatoms from 

the lakes within the Winnipeg watershed (Laird et al. 2012) also exhibit signs of 

increased aridity during the MCA. The aridity of the MCA is evident in the Palmer 

Drought Severity Index (PDSI) reconstructions presented in the North American Drought 

Atlas (Figure 2.2) (Cook et al. 2010).  

Lamb (1997) dated the LIA to c. 1500-1850 CE, but like the MCA, the effects of 

the LIA were not consistent across time or region. The Upper Midwest during the LIA is 

often associated with cooler and wetter conditions and while many paleoclimatic studies 

corroborate these conditions (Brugam and Swain 2000; Calcote et al. 2021; Clark 1990; 

Dasgupta et al. 2010; Hotchkiss et al. 2007; St. Jacques et al. 2009; Umbanhowar 2004; 

Umbanhowar et al. 2011; Wahl et al 2012); others demonstrate variation in precipitation 

(Dean 1997; Lascu et al. 2012; Yu et al. 2022). Ultimately, our understanding of the 
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climate in southern Minnesota during the MCA and LIA is limited, but the climate of 

southern Minnesota during the site’s occupation period (1300-1400 CE) was likely cooler 

and experienced cyclical variation in precipitation (Figure 2.2).  
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Figure 2.2: Precipitation maps in 25-yr increments for Minnesota, 1200-1475 CE (North 

American Drought Atlas via Cook et al. 2010). 

 

Chapter 3: Methodology 

During the summer of 2012, the Department of Anthropology at Minnesota State 

University, Mankato undertook excavations at the Vosburg site. Eight, one-by-one units 

were dug, 13 features were identified, and five of those features were excavated. The 

features were excavated in quarters, with all feature matrix collected for later flotation. 

Each soil sample bag was given an individual soil sample number, resulting in multiple 

soil samples from each level. The soil samples were floated by several students using a 

Dousman A1 Flote-Tech flotation system. The light and heavy fractions were collected in 
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a 0.2mm mesh. Once the soil samples were floated and dried, they were rebagged and 

organized by feature quarter.  

The soil samples from the northwestern quarter of feature five were chosen for 

analysis, due to the large size of feature five (approximately 140cm in diameter and 160 

deep) and the presence of a culturally significant vessel in the northwestern quarter. The 

heavy fraction was picked for additional botanical materials before analysis of the light 

fraction began. Stratified sampling of the soil samples was utilized to ensure equal 

representation from each level. A higher proportion of soil samples from 95 centimeters 

below datum to 130 centimeters below datum, were sorted due to their close proximity to 

the culturally significant vessel and other culturally sensitive materials. Additional 

analyses were completed on other artifacts, for other graduate theses. An analysis of the 

zoological materials from feature five is available in Rutter (2023) and an analysis of the 

pottery from feature five is available in Marcucci (2023).   

Using standard testing sieves, the light fractions were size graded into four 

categories: #10 mesh (LF>2mm), #18 mesh (2mm>LF>1mm), #35 mesh 

(1mm>LF>500µm), and less than #35 mesh (LF<500µm). All reproductive specimens 

were identified to the lowest possible taxonomic level in accordance with the Integrated 

Taxonomic Information System and recorded in the Minnesota State University, Mankato 

Museum of Anthropology Catalog (Appendix A). The presence of Zea mays (maize) and 

unidentifiable seed coats were noted in all samples from the #35 mesh but were not 

picked for counting or included in weights. The less than #35 mesh was intermittently 

scanned for identifiable botanicals, none were identified. Tissue specimens from the #10 
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mesh were identified to the lowest possible taxonomic level in accordance with the 

Integrated Taxonomic Information System. When there were greater than 50 identifiable 

specimens in the   #10 meshy, 50 specimens were randomly sampled for identification. 

Identifications were made using a Leica GZ6 microscope (6.7-80x magnification) and a 

Meiji Techno RZ-P Series Stereo microscope (75-750x magnification). All identified 

specimens were weighed using a Torbal AGZN200 analytical balance. Specimens that 

did not register a weight were cataloged as weighing less than 0.0001 grams. Images of 

specimens were captured with a Dino-Eye Digital Eye Piece Camera AM-7023 and the 

DinoCapture 2.0 software. The coloration and resolution of the images were subpar 

therefore the images were not used in this thesis.  

The botanical comparative collection at the Archeology Lab at Minnesota State 

University, Mankato and several identification manuals were utilized for specimen 

identification. Much of the comparative collection was part of Tony Zalucha’s 

comparative collection and was donated by Peggy Zalucha. Identification manuals 

included Davis 1993, Delorit 1970, Hoadley 1990, Martin and Barkley 1961, 

Montgomery 1978, and Panshin and de Zeeuw 1970. Specimens identified with a high-

level of confidence were spot checked by Dr. Ronald Schirmer and all specimens 

identified with a low or medium confidence level were confirmed by Dr. Ronald 

Schirmer. 

 After identification, the data were first compared across samples and then the 

assemblage was compared to that of contemporaneous sites. The comparative analysis 

across samples included a ubiquity analysis and percentage of assemblage. The ubiquity 
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analysis from the Vosburg site was then compared to ubiquities from contemporaneous 

Oneota sites. The contemporaneous sites included the McClelland Village site and the 

Burnside School site from the Red Wing region, the Sheffield site , and features dating to 

the Brice Prairie phase of occupation at the Tremaine site  and the Gundersen site  from 

the La Crosse locality within the La Crosse region.  

 

Chapter Four: Results 

4.1 Previous Paleoethnobotanical Research 

Prior to this research, almost no paleoethnobotanical data had been collected for 

the Vosburg site. A total of 22 specimens collected during dry screening during the 1979 

excavations (greater than ¼”), were identified to the genus or species level (Dobbs 

1984:71). These identifications are included in Table 4.9 but are not reported elsewhere in 

the results. The identified specimens from Feature 5 of the Vosburg site are compared to 

those from nearby contemporaneous sites in Table 4.4 and Table 4.9.   

 

4.2 Wood Results 

The most abundant woods are Tilia americana (American basswood), Ulmus 

americana (American elm), Quercus leucobalanus (white oak subgenus), Fraxinus 

pennsylvanica (green ash), Populus/Salix (poplar/aspen/willow), and Ostrya virginiana 

(ironwood). While it is often possible to differentiate Populus (poplar/aspen) and Salix 

(willow), it was determined by Dr. Schirmer and I that the amount of time required for 

that differentiation would not be worth the additional environmental information. Other 
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woods that were represented in less than one percent of the assemblage include Acer sp. 

(maple), Carya cordiformis (bitternut hickory), Cornus sp. (dogwood), Juglans nigra 

(black walnut), Juniperus sp. (juniper/cedar), Juniperus virginiana (eastern red cedar), 

Quercus erythrobalanus (red oak subgenus), and Vitis sp. (grape). Unidentified and 

unidentifiable specimens are not included in the tables and graphs. 

Wood counts, weights, and the total percentage of the wood assemblage are 

reported in Figure 4.1, Figure 4.2, and Table 4.1, the ubiquity and count of wood are 

reported by level in Table 4.2, wood weights are reported by level in Table 4.3. Woods 

that represent less than one percent of the assemblage are not included in the graphs. In 

Table 4.4, the Vosburg site wood assemblage is compared to the wood assemblages from 

contemporaneous sites in the Red Wing region, the La Crosse region, and from the 

Sheffield site. The Tremaine site wood assemblage is reported for the entire site. 

Currently, there are no wood assemblage identifications from the Gundersen site.  

 

 

Figure 4.1: The total percentage of the wood assemblage by count and weight (cf. identifications 
are not differentiated). 

Identified Wood by Count Identified Wood by Weight
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Table 4.1: Wood counts, weights, and the total percentage of the wood assemblage. 

Wood for Feature 5 Count Weight % of 
assemblage by 
count 

% of assemblage 
by weight 

Acer sp. (maple) 11 0.0532 0.98% 0.31% 
Carya cordiformis 
(bitternut hickory) 

1 0.0058 0.09% 0.03% 

Cornus sp. (dogwood) 4 0.0313 0.36% 0.18% 
Fraxinus pennsylvanica 
 (green ash) 

95 1.4778 8.44% 8.69% 

Juglans nigra (black walnut) 3 0.0580 0.27% 0.34% 
Juniperus sp. (juniper/cedar) 1 0.0073 0.09% 0.04% 
Juniperus virginiana  
(eastern red cedar) 

1 0.0097 0.09% 0.06% 

Ostrya virginiana (ironwood) 19 0.5061 1.69% 2.98% 
Populus/Salix 
(poplar/aspen/willow) 

50 0.4208 4.44% 2.48% 

cf. Quercus sp. (oak) or cf. 
Populus sp. (poplar/aspen) 

5 0.0037 0.44% 0.02% 

Quercus erythrobalanus  
(red oak subgenus) 

3 0.0224 0.27% 0.13% 

Quercus leucobalanus 
(white oak subgenus) 

212 2.2399 18.84% 13.17% 

Tilia americana  
(American basswood) 

482 8.8040 42.84% 51.78% 

Ulmus americana  
(American elm) 

230 3.3448 20.44% 19.67% 

Vitis sp. (grape) 8 0.0171 0.71% 0.10% 
Total 1125 17.0019 100.00% 100.00% 
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27-30        1    15 28 6  50 
30-35    11        4 28 8  51 
35-40  
(2 samples) 

   7     8  1 63 4 14  97 

40-45  
(2 samples) 

   2    4    28 15 4  53 

45-50  
(2 samples) 

   2        3 15 35  55 

50-55    26         19 5  50 
55-60    2     3    28 15 1 49 
60-65    6      5   34 8  53 
65-70    1     24   14 6 5  50 
70-75    3     7   2 24 4  40 
75-80  
(3 samples) 

  3 8     1   10 76 15  113 

80-85    1    4    10 26 11  52 
85-90  1   1  1 1 1   12 2 4  23 
90-95            5 9 2  16 
95-100  
(4 samples) 

  1 5    2 2   5 73 31  119 

100-105  
(2 samples) 

   1        5 40 7  53 
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105-110  
(5 samples) 

   6        11 14 13  44 

110-115 
(4 samples) 

11   2    5 2   4 19 10  53 

115-120  
(2 samples) 

   2  1     1 6 5 4  19 

120-125  
(2 samples) 

   5 1   1 1   5 8 4  25 

125-130            2    2 
130-135    1 1    1  1 1 1  4 10 
135-140    2    1    2 2 1 2 10 
140-145    1        2 1 2 1 7 
145-150    1        2 5 6  14 
150-155            1  16  17 
Total 11 1 4 95 3 1 1 19 50 5 3 212 482 230 8 1125 
Ubiquity 0.0385 0.0385 0.0769 0.8077 0.1154 0.0385 0.0385 0.3077 0.3846 0.0385 0.1154 0.8846 0.9231 0.9231 0.1538 X 

 
Table 4.2: Wood count and ubiquity by level. 
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27-30        0.0070    0.3627 0.2455 0.0902  0.7054 
30-35    0.1494        0.0879 0.2045 0.1166  0.5584 
35-40 
(2 samples) 

   0.0255     0.0391  0.0103 0.4279 0.0326 
 

0.0744  0.6098 

40-45 
(2 samples) 

   0.0076    0.0191    0.4288 0.1041 0.0296  0.5892 

45-50 
(2 samples) 

   0.0086        0.0312 0.1151 0.4300  0.5849 

50-55    0.8716         0.9415 0.2403  2.0534 
55-60    0.0350     0.0448    2.1077 0.0354 0.0171 2.2400 
60-65    0.1183      0.0037   0.5128 0.1316  0.7664 
65-70    0.0049     0.1195   0.1079 0.0299 0.0553  0.3175 
70-75    0.0110     0.1062   0.0178 0.6330 0.0875  0.8555 
75-80 
(3 samples) 

  0.0295 0.0426     0.0269   0.0551 1.3962 0.1949  1.7452 

80-85    0.0106    0.0257    0.0713 0.6047 0.2113  0.9236 
85-90  0.0058   0.0110  0.0073 0.0056 0.0092   0.2677 0.0163 0.0121  0.3350 
90-95            0.0218 0.0302 0.0093  0.0613 
95-100 
(4 samples) 

  0.0018 0.0467    0.0136 0.0545   0.0282 0.6834 0.3039  1.1321 

100-105 
(2 samples) 

   0.0024        0.0265 0.2385 0.0806  0.3480 
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105-110 
(5 samples) 

   0.0266        0.0919 0.1389 0.1831  0.4405 

110-115 
(4 samples) 

0.0532   0.0203    0.0322 0.0135   0.0407 0.0705 0.0884  0.3188 

115-120 
(2 samples) 

   0.0134  0.0097     0.0027 0.0803 0.0203 0.1587  0.2851 

120-125 
(2 samples) 

   0.0546 0.0171   0.3830 0.0044   0.0337 0.6143 0.0277  1.1348 

125-130            0.0060    0.0060 
130-135    0.0035 0.0299    0.0027  0.0094 0.0036 0.0048   < 

0.0001 
0.0539 

135-140    0.0177    0.0199    0.0096 0.0076 0.0097 < 
0.0001 

0.0645 

140-145    0.0026        0.0102 0.0045 0.0296 < 
0.0001 

0.0469 

145-150    0.0049        0.0109 0.0471 0.0459  0.1088 
150-155            0.0182  0.6987  0.7169 
Total 0.0532 0.0058 0.0313 1.4778 0.0580 0.0073 0.0097 0.5061 0.4208 0.0037 0.0224 2.2399 8.804 3.3448 0.0171 17.001

9 
  

Table 4.3: Wood weights by level.
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Table 4.4: Wood assemblage cross site comparison (Dobbs 1984; Koncur 2018; Fleming and 

Koncur 2014; Fleming and Koncur 2016; O’Gorman et al. 1995) 
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Acer sp. (maple) X X X   X 
Acer spp. (maple)  X     

Acer rubrum (red maple)  X     
Bark X  X    

Betula sp. (birch)   X X   
Betula spp. (birch)  X     

Carya cordiformis (bitternut hickory) X      
Carya sp. (hickory)      X 

Conifer sp./ Unidentified Conifer  X X X   
Coniferous Bark    X   

Cornus sp. (dogwood) X      
Fraxinus americana (white ash)  X X X   

Fraxinus pennsylvanica (green ash) X      
Fraxinus sp. (ash)   X   X 

Juglans nigra (black walnut) X   X   
Juglans sp. (walnut)      X 

Juniperus virginiana (eastern red cedar) X      
Juniperus sp. (juniper/cedar) X      
Ostrya virginiana (ironwood) X X X X   

Pinus sp. (pine)   X    
Pinus resinosa (red pine)      X 

Pinus strobus (eastern white pine)   X    
Populus/Salix sp. and Salicaceae family (poplar, 

aspen, willow) X  X X  X 

Prunus spp. (plums/cherries)  X     
Prunus serotina (black cherry)   X X   

cf. Quercus sp. (oak) or Populus sp. (poplar/aspen)  X      
Quercus sp. (oak)      X 

Quercus erythrobalanus (red oak subgenus) X X X X  X 
Quercus leucobalanus (white oak subgenus) X X X X  X 

Shrub stem   X    
Tilia americana (American basswood) X      

Ulmus americana (American elm) X X  X   
Ulmus sp. (elm)  X X X   

Ulmus thomasii (rock elm)   X    
Ulmaceae family (elm family)      X 

Unidentified and Unidentifiable X X X X   
Vitis sp. (grape) X      
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4.3 Non-wood Results 

The non-wood macrobotanical assemblage includes all reproductive and non-

wood tissues (grass stems, roots, etc.). The most common non-wood material is Zea mays 

(maize) kernels. The structural elements of Zea mays (maize) (cupules, cobs, glumes, 

etc.) are also abundant. The copious number of sedges in the assemblage is more 

surprising. A total of 1,721 Cyperaceae (sedges) seeds and intact seed coats were 

identified from the Feature 5 samples. Two groups were created according to shared 

characteristics and the Cyperaceae (sedges) specimens were recorded as being type one 

or type two. Type one Cyperaceae (sedges) have a sharp edge or beak like protuberance 

and likely belong to the genus Scirpus (sedge), multiple species are likely present. Type 

two Cyperaceae (sedges) are rounded, do not have an edge or beak like protuberance, and 

likely belong to either the genus Cyperus (sedge) or the genus Carex (sedge); again, 

multiple species are likely present. The exuberant number of species within each of these 

genera that are also native to Minnesota made the identification of specific species 

difficult and time consuming. Dr. Schirmer and I decided it was best to leave the 

identification at the likely genera, as time and resources were too limited to dedicate to 

species identification.  

After Zea mays (maize) and the Cyperaceae (sedge), Chenopodium spp. 

(goosefoot) is the most frequently identified genus. Chenopodium berlandieri (pitted 

goosefoot), a rounded semi-domesticated variety of Chenopodium (goosefoot), and a wild 

variety of Chenopodium (goosefoot) are all found in the assemblage. Amaranthus sp. 

(amaranth), Cucurbita pepo (squash), and Helianthus annuus (sunflower) are present in 
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much of the assemblage as well. Prunus virginiana (chokecherry) has a high specimen 

count, but the specimens are all excessively fragmented and each level likely contains the 

fragments of one or two pits. Many other species are present at lower frequencies. 

Unidentifiable specimens are not included in the count or weight tables.  

The wood counts and weights, non-wood counts and weights, soil sample size, 

and grams per liter are reported in Table 4.5. Non-wood counts, weights, and percentage 

of the non-wood assemblage are reported in Table 4.6, the ubiquity and count of non-

wood specimens are reported by level in Table 4.7, non-wood weights are reported by 

level in Table 4.8. In Table 4.9, the Vosburg site non-wood assemblage is compared to the 

non-wood assemblages from contemporaneous sites in the Red Wing region, the La 

Crosse region, and from the Sheffield Site. Cf identifications are not differentiated from 

non cf identifications. 
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Level 
(cmbd) 

Wood 
Count 

Wood Weight 
(g) 

Non-wood 
Count 

Non-wood 
Weight (g) 

Total 
Count 

Total 
Weight (g) 

Soil Sample 
Size (L) 

Grams per 
Liter 

27-30 50 0.7054 56 0.1400 106 0.8454 6.2 0.136355 
30-35 51 0.5584 35 0.0778 86 0.6362 4.0 0.15905 
35-40 
(2 samples) 97 0.6098 66 0.0941 163 0.7039 11.7 0.060162 
40-45 
(2 samples) 53 0.5892 35 0.0576 88 0.6468 11.4 0.056737 
45-50 
(2 samples) 55 0.5849 84 0.1246 138 0.7095 10.6 0.066934 
50-55 50 2.0534 120 0.0975 170 2.1509 5.2 0.413635 
55-60 49 2.2400 480 0.5415 529 2.7815 5.6 0.496696 
60-65 53 0.7664 586 0.7147 639 1.4811 5.9 0.251034 
65-70 50 0.3175 76 0.0762 126 0.3937 3.0 0.131233 
70-75 40 0.8555 319 0.4970 359 1.3525 4.5 0.300556 
75-80 
(3 samples) 113 1.7452 480 0.5458 593 2.2910 16.6 0.138012 
80-85 52 0.9236 263 0.2156 315 1.1392 4.2 0.271238 
85-90 23 0.3350 128 0.1569 151 0.4919 4.4 0.111795 
90-95 16 0.0613 168 0.1493 184 0.2106 6.0 0.0351 
95-100 
(4 samples) 119 1.1321 720 0.6915 840 1.8236 21.6 0.084426 
100-105 
(2 samples) 53 0.348 760 0.6345 813 0.9825 10.1 0.097277 
105-110 
(5 samples) 44 0.4405 562 0.5028 606 0.9433 26.0 0.036281 
110-115 
(4 samples) 53 0.3188 330 0.3903 383 0.7091 39.7 0.017861 
115-120 
(2 samples) 19 0.2851 122 0.1269 75 0.4120 10.1 0.040792 
120-125 
(2 samples) 25 1.1348 74 0.0963 100 1.2311 

13.0 
 0.0947 

125-130 2 0.0060 52 0.0774 54 0.0834 4.9 0.01702 
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Level 
(cmbd) 

Wood 
Count 

Wood Weight 
(g) 

Non-wood 
Count 

Non-wood 
Weight (g) 

Total 
Count 

Total 
Weight (g) 

Soil Sample 
Size (L) 

Grams per 
Liter 

130-135 10 0.0539 73 0.1200 83 0.1739 19.4 0.008964 
135-140 10 0.0645 9 0.0170 19 0.0815 15.9 0.005126 
140-145 7 0.0469 28 0.0493 35 0.0962 6.4 0.015031 
145-150 14 0.1088 39 0.1856 53 0.2944 15.1 0.019497 
150-155 17 0.7169 22 0.0152 39 0.7321 9.2 0.079576 
Total 1125 17.0019 5687 6.3944 6747 23.3973 290.7 0.080486 

 
Table 4.5: Wood counts and weights, non-wood counts and weights, soil sample size, and grams per liter. 

 

Non-Wood Count Weight % of assemblage 
by count 

% of assemblage 
by weight 

% of assemblage by count, 
not including Zea mays or 
Cyperaceae spp. 

% of assemblage by weight, 
not including Zea mays or 
Cyperaceae spp. 

Amaranthaceae family 
(amaranth family) 1 <0.0001 0.0176% N/A 0.2212% N/A 

Amaranthus sp. 
(amaranth) 87 <0.0001 1.5298% N/A 19.2478% N/A 

Ambrosia trifida 
(giant ragweed) 1 <0.0001 0.0176% N/A 0.2212% N/A 

Amphicarpaea bracteata 
(American hog-peanut) 3 0.0015 0.0528% 0.0235% 0.6637% 0.3390% 

Amphicarpaea tuber 
(hog-peanut) 1 0.0095 0.0176% 0.1486% 0.2212% 2.1469% 

Asteraceae family  
(daisy family) 4 <0.0001 0.0703% N/A 0.8850% N/A 

Brassica sp. (mustard) 1 <0.0001 0.0176% N/A 0.2212% N/A 
Centaurea sp. 
(knapweed) 1 <0.0001 0.0176% N/A 0.2212% N/A 

Charred root and 
Charred tree root 9 0.1713 0.1583% 2.6789% 1.9912% 38.7119% 


