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Abstract 

Breathing New Life into Old Records: Analysis of the Muhlbach and Stelzer sites 

on the Northern Plains. 

 

 In the early to mid-1960s, two important excavations of major Besant 

archaeological sites were carried out on the northern Plains. In Alberta, Ruth 

Gruhn uncovered the Muhlbach site beneath a farmerôs yard, revealing a large 

bison kill site with a lithic assemblage dominated by Knife River Flint projectile 

points, a material that could only be found in North Dakota. Concurrently, Robert 

Neuman was completing his excavations of the Stelzer site in South Dakota, an 

enormous encampment with copious amounts of Knife River Flint, surrounded by 

contemporary burial mound complexes; he would ultimately use this material to 

define the Sonota Complex, a regional variant within the Besant phase. These two 

sites would form a foundation in the archaeological literature, and continue to 

shape the discussion surrounding the relationship between Besant, Sonota, and the 

Hopewellian Interaction Sphere.  

Since the initial publications and preliminary reports for these sites, little 

attention has been dedicated to the original source material. Given the importance 

these two sites have in the Besant/Sonota discussion, it is imperative that we 

return to further explore these assemblages in order to illuminate broad-scale 

interactions occurring on the northern Plains. Advances in radiocarbon dating 

allow us to firmly fix the temporal duration of these sites, to help explore 

questions regarding length of occupation, and relations to other dated 

archaeological assemblages. Developments with spatial analytical methods and 
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technologies also provide further inferences about the Muhlbach and Stelzer 

occupations.  

High frequency Knife River Flint sites on the northwestern Plains are rare, 

despite their prominence in the literature. Their very uniqueness warrants careful 

exploration to assess their significance with respect to a broader Hopewell 

Interaction Sphere. In these terms, I will explore Muhlbach as reflecting a 

prestige-based acquisition pattern involving both bison products and Knife River 

Flint, and suggest that Muhlbach may have been linked to the Sonota burial 

mounds as part of a broader regional interaction focused upon ceremonial life, 

and mortuary ritual in particular. 
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Chapter 1 ï Introduction  

 

 During the mid-1960s, Ruth Gruhn arrived at a small farmyard near 

Stettler, Alberta, to begin the excavation of a large Besant bison kill site, which 

would become known as the Muhlbach site. While other bison kill sites had been 

discovered and excavated on the northern Plains, the Muhlbach site contained a 

unique lithic assemblage dominated by an exotic caramel-coloured stone called 

Knife River Flint. This raw material could only be found at quarries in North 

Dakota and Muhlbach was located over 1 000 km away from the source area. The 

presence of this rare material was exceptional for Alberta, and intrigued by this 

phenomenon, Gruhn sought comparisons to explain it. 

When Gruhn was at Muhlbach, Robert Neuman and Oscar Mallory were 

engaged in a large scale operation excavating several Late Precontact sites along 

the Missouri River valley in North and South Dakota. Their excavations involved 

an enormous encampment surrounded by contemporary burial mound complexes, 

complete with numerous projectile points, pottery, scrapers, bone tools, and exotic 

trade goods like marine shell artefacts and copper. Known as the Stelzer site, this 

enormous campsite had several characteristics in common with the Muhlbach site: 

similar projectile points, vertical bone features known as ñuprights,ò and a 

preference for Knife River Flint in the lithic assemblage. 

When Gruhn and Neuman excavated their respective sites, their work was 

on the boundary of northern Plains archaeological research, as little was known 

about the A.D. first millennium time period to which Muhlbach and Stelzer dated. 

These prominent archaeologists both noted the similarities in the shape of their 

projectile points to the Besant typological form defined by Boyd Wettlaufer in 

1955 at the Mortlach site in Saskatchewan. These broadly side-notched projectile 

points could be found in abundance across the northern Plains and into the 

parkland region. Unlike most Besant sites, the inhabitants of the Muhlbach and 

Stelzer sites had an affinity for Knife River Flint, so much so that this toolstone 

dominated the assemblages, though its sources lay at great distances relative to 

locally available raw materials. This raw material preference would prove to be a 
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persistent theme in many subsequent Besant and Sonota Phase discussions. As 

more Besant Phase sites were investigated, a few other episodic occurrences of 

single occupation bison kill sites with unusual amounts of Knife River Flint came 

to light, but with few concerted efforts to explain what they reflected, other than 

rather conventional appeals to migrations emanating from the Middle Missouri 

region. 

In the end, Gruhn published a preliminary report on the Muhlbach site in 

1969 and planned to conduct further research into the phenomenon that she 

observed. Neuman ultimately published ñThe Sonota Complex and Associated 

Sites on the northern Great Plainsò in 1975, detailing the results of several years 

of work at Stelzer and related burial mound complexes. In his work, he defined 

the separate but related Sonota complex in the Dakotas that he felt existed 

alongside Besant. In the intervening forty years since Muhlbach and Stelzer were 

excavated, these sites have become central to the debate regarding the relationship 

between Besant on the northern Plains and the Sonota Complex.  

Similar bison kill sites with large amounts of Knife River Flint were 

discovered, including the Richardôs Kill site (Hlady 1967), the Richardôs Village 

Site (Syms 1977), Fitzgerald (Hjermstad 1996), Melhagen (Ramsay 1991), and 

Fincastle (Bubel 2014; Foreman 2010; Varsakis 2006). Many researchers 

attempted to fit these datasets into a conceptual framework. Reeves (1983) and 

Syms (1977) engaged in heated debates over the assignment of Besant and Sonota 

labels to archaeological sites and regions, while others attempted to smooth over 

the differences and look at Phase as a whole (cf. Vickers 1994). The debate 

concerning the desirability of ñsplittingò or ñlumpingò continues in recent 

literature concerning Besant and Sonota (cf. Foreman 2010; Hamza 2013; Peck 

2011; Varsakis 2006). 

Since both the Muhlbach and Stelzer site were relatively well documented 

in the earlier literature and had large assemblages suitable for comparisons, they 

were often included in these debates. However, comparatively little is known 

about the sites. Research on the Muhlbach site never progressed beyond Gruhnôs 

preliminary report, other than some selected uses of the archaeological 
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assemblage (Foreman 2010; Hamza 2013; Shortt 1993; Varsakis 2006). 

Neumanôs work continued to be widely cited after it was published, but the 

collections were widely scattered. Some parts of the collection were housed at the 

Smithsonian Institution in Washington D.C., while others parts reside with the 

South Dakota State Historical Society and the Nebraska State Historical Society. 

The dispersal of the collection and the distance from the research area effectively 

made the assemblage unavailable to researchers working on the northern Plains. 

Radiocarbon dating remained a relatively new technique at the time of these 

1960s investigations, to the extent that a single date for a site or stratum was an 

important item of information. Gruhn (1969) reported a single radiocarbon date 

for Muhlbach, while the Stelzer site was not dated by Neuman (1975). No new 

data was published on the Stelzer site until Thomas Haberman and Marion Travis 

produced two radiocarbon dates arising from a site visit in 1988 and an impact 

assessment in 1986 (Sanders et al. 1988). The absence of new data and a thorough 

description of the original materials from both these sites has hampered our 

understanding of Besant and Sonota expressions. 

Given the significance the Muhlbach site and the Stelzer sites hold in 

northern Plains archaeological literature and the limited amount of work 

conducted on the source material since the initial publications, it was important to 

further explore the material culture from these sites. I explore the nature of the 

Besant occupation at the Muhlbach site using the original field notes, site 

photographs, and maps of the bone bed. A thorough inventory of the faunal 

assemblage is used to explore the scale and conditions of the kill through analyses 

of herd structure, season of occupation, butchery practices, and utility indices 

comparisons. Spatial analytical techniques are applied to the distribution of 

artefacts to highlight site formation processes, and are used to explore the 

relationship between the Muhlbach site and the surrounding landscape. From all 

of these threads of information, I probe the significance that the Muhlbach site 

holds in the archaeological record and how it relates to Sonota Complex in the 

Dakotas. In this respect, I delve into the essence of what is occurring in the 

Middle Missouri region during the Besant Phase by reviewing the material 
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collected by Neuman in the 1960s, as well as a multitude of surface collections 

from the Stelzer site in order to evaluate what Sonota is.  

The objective is to create a comprehensive picture of the occupation at 

Muhlbach and illuminate how it relates to Stelzer, the Sonota Complex, and the 

Besant Phase as a whole. Too much of the literature has been focused on 

classifying and categorizing sites by projectile points and other typological 

categories without any consideration of what the material record can tell us about 

what appear to be unique cultural interactions occurring during this period. The 

presence of Knife River Flint at the Muhlbach site is a clear sign of long distance 

connections between groups in the region, and an exploration of these two 

important sites can further our understanding of the movement of high valued 

materials and intersocietal relationships on the northern Plains. More than this 

observation, both collections raise important ethical issues for archaeologists. We 

tend to place a premium on investigations of newly discovered sites. Yet, 

precontact archaeological sites are a finite resource, and, even carefully made and 

documented collections suffer significant curatorial attrition over time, despite our 

best efforts. Especially where sites are relatively rare in their characteristics, the 

archaeological community has a moral obligation to make the best possible use of 

existing collections and records in continuing investigations of important research 

questions (Barker 2003; Moyer 2006; Voss 2012). A half century will soon have 

elapsed since Gruhn and Neuman initiated their research: many new analytical 

measures and techniques can be brought to bear on existing collections, creating 

important new understandings of the Besant-Sonota phenomenon.  

In the following chapters, I will undertake renewed analysis of both the 

Muhlbach and Stelzer site locations and collections. For Chapter 2, I provide a 

review of relevant literature focused on Besant and Sonota; an examination of 

what is Knife River Flint; current distributions of Besant and Sonota sites in the 

region, with descriptions of important contemporary sites on the northern Plains 

available in Appendix A. In Chapter 3, I explore the discovery and excavation of 

the Muhlbach site, with a focus on location, stratigraphy, and the significance of 

the new population of AMS dates from the site. I also review the features at the 
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site, and the artefact assemblage collected in the 1960ôs, with descriptions and 

photographs.  

In Chapter 4, I detail the results of the faunal analysis of the Muhlbach 

site, discussing the current state of the collection and my methods for cataloguing 

the faunal assemblage. Using this information, I investigate the herd structure 

present at the kill site by identifying male and female animals, explore the season 

of occupation for the site, and apply a series of utility indices to determine 

patterns of exploitation and butchery present at the site. Chapter 5 will combine 

the data in Chapters 3 and 4 through spatial analytical techniques applied to the 

distribution of faunal bone across the site. Using Quadrant Analysis, Kernel 

Density Analysis, and Band Collection Statistics, I will explore how different 

faunal elements are distributed across the site in relation to butchery patterns and 

food exploitation. In this chapter, I also use Viewshed Analysis and Least Cost 

Path analysis in conjunction with environmental data to explore how the bison 

were driven into the Muhlbach trap, and what implications this information has on 

locating any ancillary processing areas or camps. 

Chapter 6 will explore the Sonota occupation at the Stelzer site, combining 

data from Neuman (1975), excavation records, site photographs, and original field 

maps of the site and surrounding area. Using a sample of faunal remains from the 

site, a large population of AMS dates is produced to fix  the Stelzer site into the 

northern Plains chronology. I also illustrate and describe the material culture 

recovered from Smithsonian excavations, along with several large surface 

collections from the site with an objective of exploring what is Sonota. Chapter 7 

contains descriptions of the many upright features found at Besant and Sonota 

sites, as well as possible interpretative models for determining functionality. 

Chapter 8 draws all of these threads together into interpretations about what high 

frequency Knife River Flint sites like Muhlbach represent in the archaeological 

record and what these imply for Besant and Sonota. 
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Chapter 2 ï Besant and Sonota in the Northern Plains 

Archaeological Record 

 

 Muhlbach, Stelzer, and the other key sites dealt with in this research come 

from a specific time period to which the archaeological rubrics ñBesantò and 

ñSonotaò have been applied. The term ñBesantò was initially applied by Boyd 

Wettlaufer in 1955 at the Mortlach site in the Besant River valley of south central 

Saskatchewan; Wettlaufer (1956) relied significantly upon projectile points in 

characterizing Besant, which he described as being short and broad with shallow 

side notches and occasionally a slight basal concavity. Since Wettlauferôs 

publication, Besant sites have been identified widely over the northern Plains. 

They tend to be concentrated in the prairie and parkland regions of Manitoba, 

Saskatchewan, and Alberta, but also occur in the states of Montana, Wyoming, 

North Dakota, and South Dakota.  

The Besant Phase has been regarded as transitional phase, preceded by the 

Middle Precontact Pelican Lake Phase and followed by the Late Precontact 

Avonlea Phase (Vickers 1994). Syms (1977) defined a time range for Besant 

extending from 1950-1150 years cal BP. Similarly, Reeves (1983) dated the 

Besant Phase to 2000 to 1000 BP, with the end of the phase varying in different 

regions of the northern Plains. Most researchers agree that Besant and Sonota, 

whatever they may represent, date from roughly 2000-1000 BP (e.g., Foreman 

2010; Kornfeld, Frison, and Larson 2010; Novecosky 1999; Neuman 1975; Syms 

1977; Varsakis 2006).  

In this regard, there are earlier instances of Besant or Sonota-like points, 

findings that have led investigators to create separate phases and complexes to 

explain their existence. One of these is the Fincastle site in Alberta, a bison kill 

with large amounts of KRF that has produced a series of radiocarbon dates 

averaging ca. 2500 radiocarbon years BP (Foreman 2010). Fincastle would 

therefore fall even earlier than generally accepted dates for the Besant Phase, 

leading us to consider the issue of Besant and Sonota origins. Because of this 
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earlier date, several scholars have placed the Fincastle site in the Outlook 

Complex (Foreman 2010; Peck 2011, Varsakis 2006).  

This school of thought perceived Fincastle as the first wave of Middle 

Missouri invaders into the Northwest Plains region, carrying large amounts of 

Knife River Flint into the area (Peck 2011:247). Under this model, subsequent 

waves of Middle Missouri incursions into Alberta (as denoted by high proportions 

of Knife River Flint in lithic assemblages at sites such as Muhlbach) are 

distinguished as Sonota rather than Besant sites. Within Alberta, Peck (2011) 

placed the Besant phase from 2100-1500 BP and considered any ñBesantò sites 

that dated from 1500-1350 BP to belong to the Sonota Subphase. In actuality, the 

material culture assemblages from these particular sites are virtually 

indistinguishable, the singular difference lying in their ages. Rather than simply 

dwelling on taxonomic categorization of these extraordinary sites, however, it is 

helpful to see them as reflecting a phenomenon that is both rare and episodic, and 

in need of a carefully considered explanation. For simplicity, I will refer to a 

Besant-Sonota continuum with a specific focus on the unusual economic and 

material culture aspects revealed at sites extending from Fincastle through to 

Muhlbach.  

It was during the Besant Phase that several new technologies began to 

appear sporadically in the northern Plains region. One of the most noticeable 

changes is the appearance of ceramics for the first time. Pottery is present at 

Sonota sites in North and South Dakota, but is increasingly rare at Besant sites 

extending northwestward across the northern Plains (Reeves 1983). These 

uncommon instances are quite similar; vessels are typically elongated and conical 

in shape, with a cord-roughened exterior and limited lip decoration (Walde et al. 

1995:18). Decorations are typically either a line of punctates or bosses around the 

edge of the rim; there are occasional dentate impressions. Sometimes the lips have 

impressions from cord wrapped objects or sharp edge tool impressions, but 

otherwise display a limited decoration motif. This pottery style is consistent with 

the Plains Woodland tradition, and does suggest an eastern origin of ceramics in 

the Besant complex (Walde et al. 1995).  
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 The introduction of pottery on the northern Plains has been seen as a shift 

in food procurement and storage strategies away from the intensive bison hunting 

economy seen elsewhere in the Besant Phase (Novecosky 1999). Yet pottery is 

neither abundant nor common at northern Plains sites, particularly on the 

northwestern Plains. Recent phytolith and starch grain analysis into the 

subsequent northern Plains tradition of Avonlea pottery, which was much wider 

spread compared to Besant, has demonstrated extensive use of maize and beans 

across a very broad geographical area (Lints 2012). In the period following 

Besant, these major domesticates were found in almost every Avonlea site 

sampled in Saskatchewan and Manitoba. No pottery residues from Besant sites 

have been analyzed as of yet, but it will be interesting to see if these earlier 

vessels will show a similar pattern of plant use. The limited appearance and use of 

ceramics in the Besant Phase, and even within the Sonota Complex, may not 

herald the beginnings of significant food procurement and economic change in the 

region. Rather, the limited and episodic use of ceramics during the Besant Phase  

could simply reflect their novel status, or conceivably be indicative of a desire to 

obtain domesticates for ceremonial or prestige purposes rather than purely food or 

economic motives. 

Another technological innovation proposed for the Besant phase is the 

more consistent appearance of bow and arrow technology. In the earliest sites in 

the Besant phase, the atlatl, demonstrated by wide-necked dart projectile points, 

dominates the material culture. As time progressed, smaller and narrower Besant 

projectile points began to appear simultaneously with the wider dart points. These 

miniaturized dart tips are known as Samantha points and are thought by some to 

reflect use of the bow and arrow (Varsakis 2006:24). Some Besant assemblages 

therefore have a distinctly bimodal distribution of inter-notch or neck width 

metrics for smaller and larger projectile points. It is not clear what the cultural 

implications of this change in weaponry are, and there has not been a systematic 

study of the adoption of the bow during the Besant Phase. These small Besant 

projectile points may indeed represent the introduction of the bow and arrow into 

the toolset. Dawe (1997) nevertheless demonstrated that these smaller projectile 
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points (made from a single trimmed flake) could actually be indicative of toy 

atlatl projectile points for children learning how to hunt, rather than arrow tips. 

Whatever the smaller and larger Besant projectile points represent, by Avonlea 

times, the bow and arrow had replaced the atlatl as the main weapon of choice 

(Wood and Johnson 1973).  

Frison (1978) singled out the Besant Phase as the apex of intensive, 

pedestrian-era communal bison hunting on the northern Plains. There is an 

abundance of well-documented bison jump and bison pound sites on the 

northwestern Plains, like Muhlbach (Gruhn 1969), Fincastle (Bubel 2014), Happy 

Valley Bison Kill (Shortt 1993), Fitzgerald (Hjermstad 1996), Melhagen (Ramsay 

1991), Ruby (Frison 1971), Muddy Creek (Reher 1987), and Richards Kill (Hlady 

1967). Nevertheless, Frisonôs (1978) sentiment that Besant represents the peak of 

bison hunting is not completely accurate. The practice of communal bison hunting 

did intensify on the northern Plains during the Besant Phase as compared to 

earlier Pelican Lake sites, but the use of communal hunting techniques continues 

afterwards in both the Avonlea and Old Womenôs Phases (Peck 2011). For 

example, the Besant occupation at Head-Smashed-In is actually very limited, and 

it is during the later occupations at the bison jump site that we see that most 

intense use of the site (Brink and Dawe 1989; Reeves 1990). While communal 

bison hunting methods do appear more frequently during the Besant Phase, the 

practice intensified yet more during later time periods (Brink and Dawe 1989; 

Brumley 1973; Ives 2003; Kehoe 1973). 

Another characteristic commonly associated with the Besant Phase is an 

increase in the size of tipi rings. Besant stone circles, thought to mark the 

placement of tipis, showed a marked increase in diameter, indicating an increase 

in dwelling size (Brumley and Dau 1988; Vickers 1994). An example of this 

phenomenon can be observed at the Ross Glen site, where Besant tipi rings have 

an average interior diameter of 6.8 m (Quigg 1986), while rings from other time 

periods average 4.6 m in diameter (Brumley and Dau 1988). The exact 

significance of this change is not clear. There is a general agreement that the 

increased tipi ring size may indicate changes in socio-economic structuring of 
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family units within Besant society (Quigg 1986; Vickers 1994); this trend has not 

been adequately explored, largely due to the difficultly of associating stone circles 

with a single time period.  

Bone upright features are also linked with Besant and Sonota, although the 

significance of this association and their function is unclear. These features 

consist of vertically position bison bone, often into the occupation horizon; where 

bones are either placed into an existing pit or pushed into the ground. These 

features are present at a variety of Besant and Sonota sites; Gruhn (1969) and 

Neuman (1975) had corresponded about the uprights at Muhlbach and Stelzer. 

Uprights can also be found at later sites like Hokanson (Norris and Hamilton 

2004) and Stott (Hamilton et al. 1981) in Manitoba. The purpose of these features 

will be explored in Chapter 7, with descriptions of upright features from a variety 

of sites on the northern Plains, and possible interpretative frameworks. 

. 

The Sonota Complex/Phase/Subphase 

 

In the Middle Missouri region, Neuman (1975) defined the Sonota 

complex based on a series of excavations along the Missouri River valley. His 

report focused upon the Stelzer campsite and a series of associated burial mound 

structures along the Missouri River in North and South Dakota (Boundary 

Mounds, Arpan Mound, Grover Hand, and Swift Bird). Neuman perceived Sonota 

as a complex separate from the Besant Phase, specific to the Middle Missouri 

region. Neuman (1975:81) noted that Sonota points from his study are decidedly 

typologically similar to Besant points elsewhere on the northern Plains, although 

at that time he thought that published descriptions of the Besant point typology 

were too vague for meaningful comparison. Syms (1977) further differentiated 

between the two traditions based on the greater length of Sonota projectile points, 

a distinct corner notching variation not seen in Besant and Samantha points, as 

well as a preference for Knife River Flint in the lithic assemblage. Other key 

characteristics of Sonota other than the long well-made side-notched and corner-

notched projectile points are conical shaped ceramic vessels with limited 
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decoration, extensive use of Knife River Flint, bone upright features, and small 

dome-shaped burial mounds containing a subfloor burial chamber with secondary 

interments (Neuman 1975; Syms 1977; Reeves 1983). Peck (2011) used other 

characteristics of the Sonota material culture to separate the two traditions, 

including the preference for endscrapers, utilized flakes, and large bifacial knives. 

It is unclear to the author how the traits proposed by Peck (2011) could be applied 

to archaeological assemblages as varied as those of the Besant Phase, given that 

endscrapers, utilized flakes, and bifaces occur widely in many archaeological 

assemblages on the northern Plains. Their presence or absence at sites can easily 

be attributed to site size and type, as well as the size of the sample collected from 

a site.  

The Sonota burial mounds are among the most distinctive features of the 

complex. These mound sites (Boundary, Swift Bird, Grover Hand, and Arpan) 

share many unique characteristics that are unusual for a northern Plains setting, 

and speak to a broad influence stemming from the Eastern Woodlands. Each 

mound site contains two to five burial mounds, situated on the upper terrace of the 

Missouri river valley. They range from 16.76 m to 25.91 m in diameter and range 

from 0.43m to 1.74 m high. In the centre of each of these burials, Neuman (1975) 

uncovered a subfloor, rectangular burial pit containing several secondary burial 

locations with numerous individuals. The minimum number of interments in each 

burial mound ranged from seven to 48 individuals per mound, with most of the 

burials occurring in the subfloor chamber, and some individuals interred on the 

mound floor around the pit (Neuman 1975). The demographic profile represented 

by these burials indicates that it was primarily sub-adults who were interred at the 

sites with some exceptions; Swift Bird Mound 2 had 30 subadults and 11 adults 

(Neuman 1975:127), while Grover Hand Mound 2 contained more adults than 

sub-adults (17 to 8 respectively) (Neuman 1975:110). The largest proportion of 

individuals for most burial mounds lay in the under-two-years age category 

(Neuman 1975). The burial chambers were usually covered by a timber 

superstructure or covering of some type, which in some cases was burned prior to 

burial. 
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Aside from the burials, these mounds produced a wide variety of artefacts 

and offerings that varied significantly between each mound; these are summarized 

in Appendix A. Among the most significant offerings interred in the mounds were 

whole, articulated and partially articulated bison skeletons. These carcasses were 

positioned on the mound floors around the burial chamber, alongside large piles 

of bison skulls and mandibles (Neuman 1975). Boundary Mound 1 had at least 33 

intact bison skulls placed upon the mound floor (Neuman 1975:66). Other 

artefacts include Besant-style projectile points, other KRF artefacts, atlatl weights, 

bone and marine shell beads, but the most significant are the artefacts suggestive 

of the Hopewell Interaction Sphere. Objects like marine shell pendants, atlatl 

weights carved from conch shells, shell ñThunderbirdò effigies, and worked 

animal and human mandibles and palette bones all speak to the broader regional 

influences affecting Sonota, emanating from the Hopewell world in the Eastern 

Woodlands (Clark 1984; Caldwell 1964; DeBoer 2004; Neuman 1975; Reeves 

1983; Syms 1977).  

  

Sonota and Knife River Flint  

 

A central element in these debates has been the presence of the tool stone 

material that is largely found in North Dakota, known as Knife River Flint (KRF). 

This cryptocrystalline silicified lignite (Gregg 1987) was popular throughout most 

of the Precontact period, even appearing in Clovis assemblages. By Cody 

Complex times (circa 8 000 BP), it was the dominant raw material for Alberta, 

Scottsbluff, and Eden projectile points, even at distances exceeding 1000 km from 

the North Dakota sources (e.g., Dawe 2013). Later time periods after Cody 

Complex utilize KRF less frequently, but a resurgence is seen during the Besant 

Phase, when again, large amounts of the material occur at distances that are in the 

range of 800-1000 km away from the North Dakota sources. 

Cobbles of KRF are found in concentrated deposits in North Dakota, in 

the Mercer and Dunn counties (Ahler 1977, Figure 2.1). The primary source area 

is extremely concentrated and spatially restricted; however, it is possible to find 
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cobbles of KRF in limited deposits in eastern Montana, eastern North Dakota, and 

South Dakota (Gregg 1987), although these sources have not been well-

documented. KRF occurs only in secondary deposits in glacial till, as the original 

source of the cobbles is thought to have been destroyed by glacial activity. 

Clayton et al. (1970:285) proposed that the Golden Valley formation was the 

original source of the material, as this formation has a hard siliceous bed in the 

upper member of the rock unit with similar internal bedding as KRF (Figure 2.1).   

 

 

Figure 2.1: Raw material sources for lithics in North and South Dakota adapted 

from Ahler (1977), along with the location of Besant, Sonota, and other 

contemporary Late Precontact sites. Yellow dots indicate major sites in region, 

which are summarized in Appendix A and Figure 2.2. 
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The archaeological quarries identified in North Dakota have been 

exploited as early as the Cody Complex period, 8400-8000 BP (Gregg 1987:369) 

The Lynch quarry, one of the larger quarries known, has 2.8 km
2
 area of pits dug 

into the glacial till to extract the material (Gregg 1987:369). These pits are dug on 

average 6 m in diameter and about 0.9 m deep, and the fields at these quarries are 

pockmarked with them. The researchers who identified these quarries estimated 

that approximately 28 000 cubic meters of KRF had been removed, but only about 

half of this material would have been useable (Clayton et al. 1970). 

While KRF is widely recognized on the northern Plains, identifications of 

the material have been critiqued, as there are a series of similar materials in the 

region. These look-alike materials are primarily various forms of petrified wood, 

such as Hand Hills Agate in Alberta, and Antelope Chert and Rainy Butte 

Silicified Wood in the Dakotas (Ahler 1977; Kirchmeir 2011; Loendorf et al. 

1984). These materials exhibit a similar colour and luster to KRF, as well as a 

similar patina, but it is possible to separate KRF from these materials. KRF is 

typically a translucent brown, but the colours will vary from blonde to near black, 

and will form white patina as the material chemically weathers (VanNest 1985). 

The distinct colour and translucency of KRF makes it stand out among other raw 

materials in lithic assemblages like quartzite or cherts, but it is the flattened plant 

detritus visible within the material that is the key distinguishing characteristic 

separating KRF from other similar materials (Clayton et al. 1970; Kirchmeir 

2011). These plant fossils may not be apparent in every KRF sample, especially 

small flakes. In a case study separating KRF from similar materials, Kirchmeir 

(2011:22) found that by using a combination of macroscopic, microscopic, and 

ultraviolet irradiation, six percent of the similar-looking materials were being 

falsely attributed to KRF. While this identification issue can bias interpretations, 

most of the look-a-like materials only occur in small nodules, often too small to 

form the projectile points and tools seen at most sites. This attribute suggests that 

the larger formal tools are likely made from KRF cobbles. 
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Distribution of Besant and Sonota Sites 

 

Archaeologists have identified Besant and Sonota sites across much of 

western Canada and the adjacent American states. The distribution of these sites 

is presented in Figure 2.2, showing archaeological sites classified as having 

Besant, Sonota, or related components. A summary of major sites in the region 

can found in Appendix A. This site location data was obtained from a variety of 

government and archaeological agencies that maintain databases of archaeological 

resources in the region. There were a number of differences in the form of data 

and attributes provided by the different institutions, limiting what can be deduced 

from this distribution. The accuracy of locational data also varied widely within 

the sources, but this error has limited effect at such a broad scale view of the 

region. The main issue affecting meaningful interpretations of this data set 

concerned the way the agencies categorized archaeological taxa for each site. 

Sites in the Alberta and Manitoba databases could be classified as Besant or 

Sonota, but Saskatchewan classified sites in this general time frame as only 

Besant. Wyoming and Montana classified sites as Besant, but North and South 

Dakota designate sites as Besant, Sonota, Early Woodland, Middle Woodland, 

and Late Woodland during this period. For example, Stelzer and the burial 

mounds excavated by Neuman are classified as Middle Woodland sites in the 

South Dakota database rather than Sonota. This variance stems from the variety of 

typological groupings employed in the region. In the Middle Missouri during this 

time period, researchers have defined ceramic types like Valley Cord Roughened, 

Feye Cord Roughened, Ellis Cord Impressed, Scalp Cord-Impressed, Missouri 

Bluffs Cord-Impressed, and Randall Incised (Hall and Hall 2004). The complexity 

and uncertainty of identifiable ceramic types in the region means that most sites 

are wrapped up under the umbrella of Early, Middle, and Late Woodland, to 

simplify regional and temporal discussions, making the distribution of Besant and 

Sonota in South Dakota somewhat less precise than other regions of the northern 

Plains. 
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Similarly, the designation of Besant on the rest of the northern Plains is 

problematic. Applying a term like Besant or Sonota is difficult simply because the 

projectile points used to delineate the Phase are by definition generalized, mid-

sized, side-notched points that range from finely crafted to crudely-made. This 

form is similar to a variety of Middle and Late Precontact point types, like those 

of the Mummy Cave Complex or some McKean Complex specimens such as 

Hanna (Walde et al.1995:18). This situation can lead to misidentification and 

overrepresentation of Besant assemblages across the entire region. The 

classification of Besant components in Plains sites therefore presents challenges. 

Where further study is intended, assemblages should be vetted as well as 

radiocarbon dated to assert their placement within the Besant Phase.  

For the aforementioned reasons, we need to approach the distribution of 

Besant and Sonota sites on the northern Plains with some caution. Figure 2.2 

shows the locations of all Besant, Sonota, and Middle Woodland sites listed in 

databases for the region. In total, there are over 2 500 different archaeological 

sites identified in the northern Plains region for this time period. There are gaps 

and hotspots within the distribution of sites, but it is difficult to ascertain whether 

or not these patterns are the result of underlying cultural choices or a reflection of 

modern disturbance and ability to detect sites in the archaeological record. Besant 

appears to be concentrated in the Parkland and Prairie regions of the study area, 

but it also penetrates into the Rocky Mountains and the intermontane basin in 

Wyoming. In this connection, it is worth noting that broadly side-notched atlatl 

points that are similar but unrelated to Besant are widely distributed across North 

America, and can occur in other time periods even on the northern Plains.  

This distribution does illustrate several significant facts about the Besant 

Phase that have come to light since the initial definition of Besant by Wettlaufer 

(1955). Now, over 50 years since the definition of Besant, it is possible to frame 

developments within the discipline around the contexts originally provided by 

Muhlbach and Stelzer. First, the successful communal hunting patterns employed 

at Muhlbach were in widespread use during the Besant Phase (Bubel 2014; Frison 

1971, 1978; Hlady 1967; Hjermstad 1996; Novecosky 1999; Ramsay 1991; Reher 
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1987; Shortt 1993). While there may be identification issues around Besant 

projectile points, there can be little doubt that Besant sites are among the most 

commonly represented in the northern Plains region. This prominence speaks to 

the broader social-economic changes occurring within this time period, suggested 

by the abundance of communal bison kills, the noticeable increases in average 

Besant tipi ring sizes over other time periods (Brumley and Dau 1988; Quigg 

1986; Vickers 1994), and the appearance of KRF artefacts at great distances from 

the source area, in sites like Muhlbach and Fincastle. 

 

Conclusion 

 

 The presence of large amounts of KRF at some sites on the northwestern 

Plains is a characteristic of the Besant Phase, but the magnitude of this 

phenomenon is often overstated. Given the broad distribution of Besant sites in 

the region, it is apparent that this high frequency KRF signature is actually quite 

rare. Of the over 2500 Besant sites identified in the region, only eight sites on the 

northwestern Plains have this distinctive KRF signature: Muhlbach (Gruhn 1969), 

Fincastle (Bubel 2014), Fitzgerald (Hjermstad 1996), Melhagen (Ramsay 1991), 

Smith-Swainson (Foreman 2010), EdOh-23 (Johnson 1983), EgPn-111 (Varsakis 

2006), and Pigeon Mountain (Peck 2010). While there may be more sites hidden 

throughout the ñgreyò literature, the fact is that high frequency KRF sites are the 

exception, not the rule. Muhlbach is one of but a handful of western Canadian 

sites that feature projectile point assemblages dominated by KRF. 

 This Besant era KRF connection to the northeast Plains parallels the 

development of Sonota and the appearance of communal burial mounds. During 

this period, the Hopewellian world exerted its influence far beyond the Eastern 

Woodlands region in order to obtain exotic, high status goods, like marine shell, 

copper, obsidian, and KRF (Carr 2006a; Clark 1984; Caldwell 1964; DeBoer 

2004; Neuman 1975; Reeves 1983; Syms 1977). The capacity of the Hopewell 

Interaction Sphere to reach across the northern Plains region is demonstrated by 

the presence of obsidian from Yellowstone sources in Hopewell sites in Illinois 
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and the appearance of ram effigies in Hopewell burials in Ohio (Caldwell 1964; 

DeBoer 2002, 2004; Griffin et al. 1969). These continental interactions would 

logically cross the Sonota world and are very likely to be implicated in the 

amalgam of Plains and Hopewell characteristics revealed in the Sonota burial 

mounds.   

 With this framing in place, it becomes possible to probe how Muhlbach 

and the high frequency KRF sites may have articulated with the Sonota realm. 

The discoveries of Muhlbach and Stelzer triggered a long-standing taxonomic 

debate within the discipline, but that debate has been based largely on incomplete 

knowledge of the assemblages from these foundational sites. We are today able to 

provide a stronger empirical context through which to examine interaction 

between the two regions. For Muhlbach, it is critical to establish when and in 

what season that site was occupied. Were one or more kill episodes involved at 

Muhlbach, and if more than one kill episode took place, how widely spaced were 

those episodes likely to be in time? It is equally important to determine how many 

animals were present at the site, how those animals were processed, and how the 

kill locus was managed to such great effect. 

For Stelzer, we must also determine when that site was occupied, and to 

what degree it was contemporaneous with nearby burial mounds as well as the 

unique KRF dominated sites on the Canadian prairies. Stelzer has produced a 

massive assemblage from an area on the order of 200,000 m
2
. Was that 

assemblage the result of palimpsest occupations by more modest-sized groups 

over a number of centuries, or could it have been created by very large groups in a 

condensed period of time? Particularly in the latter alternative, how would the 

Stelzer inhabitants have supported themselves economically? Renewed analysis 

of the assemblages from both sites will let us begin answering these questions, 

and in doing so, can provide us with a more secure footing for understanding the 

nature of interregional relationships in the Besant-Sonota world, the task to which 

I now turn. 
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Figure 2.2: Distribution of Besant and Sonota sites in relation to northern Plains 

ecoregions. Sites discussed in detail are: 1 ï Muhlbach; 2 ï Smith Swainson Site 

Complex; 3 ï Happy Valley Bison Kill; 4 ï Head-Smashed-In Buffalo Jump; 5 ï 

Fincastle; 6 ï Ross Glen; 7 ï Elma Thompson; 8 ï EdOh-23; 9 ï Fitzgerald; 10 ï 

Melhagen; 11 ï Dago Hill; 12 ï Stelling Site; 13 ï Wahkpa Chuôgn; 14 ï Mini 

Moon Site; 15 ï Ruby; 16 ï Muddy Creek Site Complex; 17 ï Kain; 18 ï 

Richards Village and Kill Site; 19 ï Calf Mountain; 20 ï High Butte; 21 

Glenharold Mine; 22 ï Schmidt Mound; 23 ï Porcupine Component; 24 ï Alkire 

Mound; 25 ï Boundary Mounds; 26 ï Swift Bird Mounds; 27 ï Grover Hand 

Mounds; 28 ï Arpan Mounds; 29 ï Stelzer.  
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Chapter 3 ï The Muhlbach Site: Excavations, Features, and the 

Artefact Assemblage 

 

The Setting 

 

The Muhlbach site is located to the southwest of Stettler, Alberta, near 

Buffalo Lake and the Red Deer River. Situated on the edge of a small, unnamed 

sand dune complex (Figure 3.2), the site lies on the boundary of the Prairie-

Parkland ecoregions. The Parkland is a mosaic ecosystem of aspen forest and 

short grass prairie located between the open prairie and boreal forest ecoregions. 

This ecoregion had a strong determining factor for settlement patterns in the 

historic and Precontact periods (Malainey and Sherriff 1996). This ecological 

boundary has shifted in the past, with changes in temperature and precipitation 

affecting the propagation of the aspen groves and the extent of the parkland 

region (Strong and Hills 2005). Local residents informed Gruhn (1969) that the 

area around the Muhlbach site was significantly more open within the past 

century. Historical references and ecological reconstruction of the parkland region 

suggest that this band between the boreal and prairie ecosystems was further north 

and significantly narrower within the past 2000 years (Beaudoin 2003; Campbell 

et al. 1994; Malainey and Sherriff 1996). The suppression of fire and the near 

extinction of the bison have allowed the parkland ecoregion to expand beyond its 

historical boundaries.  

Soil types can provide a certain amount of environmental information 

about an area and the plant communities established there. The soil zones 

immediately adjacent to the site are chernozemic soils (Figure 3.1), soils with 

well-established and thick organic horizons that develop under a prairie 

ecosystem (Soil Classification Working Group 1998). Nearby the site are patches 

of luvisolic soil, a soil order that typically forms under well-established forested 

environments. The nearby Red Deer River valley would have been treed as well, 

and would have provided riverine and aspen parkland ecosystems and resources 

for exploitation. The Muhlbach site would likely have been outside or near the 
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southern edge of the parkland ecoregion when the site was occupied, probably in 

an open environment with a short grass prairie ecosystem, and forested aspen 

patches nearby.    

Surficial geology also would have an effect on the ecosystems near the 

site. The Muhlbach site lies on the edge of a small eolian deposit that has 

developed into small sand dunes. Within these sand dunes are pockets of small 

interdunal wetlands that surround the Muhlbach site (Figure 3.2). These water 

bodies could have provided drinking water and wetland resources for exploitation, 

but it is difficult to determine the longevity of these water bodies, as their water 

levels fluctuate due to climate and seasonal changes. Wolfe et al. (2007:186) 

discussed the ecologically diverse landscapes present in sand dune complexes, 

providing a wide range of microhabitats and resources to support aboriginal 

populations.  

 

 
Figure 3.1: Soil order classification around the Muhlbach site locale. Soil order 

data provided by the Soil Landscapes of Canada v3.2.  
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Figure 3.2: Surficial geology around the Muhlbach site locale. Surficial geology 

classification provided by the Alberta Geological Society. 

 

 

Initial Discovery and Excavation of the Muhlbach Site 

 

The site was uncovered underneath the farmyard of William and Mary 

Muhlbach. The family had discovered the site while digging postholes for a new 

corral, uncovering an extensive layer of bison bone in a dark coarse sand matrix 

0.5 m beneath the surface. It is unclear when the Muhlbach family initially 

discovered the site, but there were no archaeologists at the University of Alberta 

when they attempted to contact someone about the site. Robert Graham, a local 

resident, excavated a portion of the site in the corral, and collected several large 

side notched points made from KRF. The site caught the attention of Alan Bryan 

and Ruth Gruhn in 1964, while engaged in a survey of archaeological sites in 

Central and northern Alberta. Gruhn returned in the summer of 1965 to carry out 

the only excavations at the site to date.  

Gruhn (1969) focused on the area within corrals, laying out three 

excavation blocks in a grid made of two by two meter units oriented on a north-

south axis around the disturbed portion of the site where Robert Graham had 
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previously excavated (Figure 3.4). Gruhn assigned a letter to each unit based on 

the row and a two-digit number based on columns in this grid system: letters 

began at ñAò and increased as units progressed from south to north; numbers 

started at 10 and increased as units advanced from west to east.  

Some errors occurred during the numbering of excavation units that 

affected records for the site. A miscalculation in the northern trench caused this 

area to receive the wrong letters, L10 to P10 (See Figure 3.4). In terms of distance 

north from the datum, these units should have been H10 to L10, and Gruhn (1969) 

attempted to correct this error by reclassifying these units in her preliminary 

report on the site. In this analysis, I have reverted to the original L10 to P10 

sequence for unit numbers in the northern trench, as all field notes and faunal 

catalogue numbers reference these numbers. Another issue revolves around Unit 

A19, as archaeologists excavated this unit, but the faunal remains and records are 

currently missing. The amount of bone recovered in this unit cannot be 

determined, and I will exclude this unit from the faunal and spatial analysis. 
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Figure 3.3: Muhlbach site area and excavations adapted from Gruhn (1969:131). 
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Figure 3.4: Muhlbach excavation units and bison NISP. Note that there is no 

faunal data for Unit A19. 

 

Gruhn (1969) created a 0.5 m surface contour map with modern structures 

and landmarks, measuring surface elevations of the surrounding landscape and 

unit corners with a Cowley Automatic Level. I digitized the contour map of the 

site and traced the contours in ArcGIS 10.1 with the associated elevation 

information, then used the Kriging extrapolation tool to fashion a Digital 

Elevation Model (DEM) of the site. This DEM provides a high-resolution 

continuous elevation surface for the site, creating the capacity to further our 

understanding of the Muhlbach site. 

Excavations at the site were carried out using baulks, leaving 0.2 m on 

either side of each unit (Figure 3.5). The archaeologists excavated each unit by 

shovel until they reached the level of the bone bed, where trowels, dental picks, 

and spoons were then used to carefully expose each bone, which was then mapped 

in situ (Figure 3.6). They also mapped artefacts, rocks, and some noteworthy 

faunal elements, all of these in three dimensions relative to the southwest corner 
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datum of each unit. Excavators used screens to sift through some sediment at the 

site, but the size of the screen and the consistency of screening at the site is 

unknown. Artefacts were catalogued based on unit and stratigraphic horizon: 

primarily above, in, or below the bone bed. Profiles were drawn of each wall after 

each unit was excavated, then baulks between each unit were removed, and the 

bone bed within each baulk was mapped.  

 

 
Figure 3.5: Muhlbach Main excavation area with Ruth Gruhn in the centre. View 

west. Photograph courtesy of the Royal Alberta Museum. 

 

 

Figure 3.6: Bone bed in Main excavation area. Photograph courtesy of the Royal 

Alberta Museum. 
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Due to time constraints, Gruhn mapped faunal remains only in the main 

trench area, as this contained the greatest concentration of bone fragments and 

artefacts. The eastern block of excavation units also contained abundant bison 

bone fragments, but the density of the faunal remains decreased swiftly towards 

the north and east, similar to the northern block, which yielded small amounts of 

bone that also tapered off towards this direction. The aforementioned faunal 

distribution indicates that the excavation had uncovered the northern edge of the 

bone bed. To explore south of the excavations, sediment cores were used to 

determine the extent of the bone bed (Figure 3.7). Based on the appearance of 

bone fragments at the appropriate depth in the core, it was determined that the 

bone bed extended 25 m southwards underneath the existing buildings at the yard. 

In total, 134 m
2
 was excavated of the estimated 1 250 m

2
 of the bone bed. 

The stratigraphy at the site was composed of several paleosols and coarse 

eolian sand deposits riddled with rodent burrows (Figure 3.8). Gruhn (1969:133-

135) designated four stratigraphic zones at the site, Zones A, B, C, and D. The 

first stratigraphic unit, Zone A, was comprised of the modern Ah horizon and the 

compressed manure that covered the surface of the site. Zone B was 

approximately 0.5 m of grey-brown massive coarse sand deposits. A thin paleosol 

is present in the Zone B stratum, but it is discontinuous across the site. Just 

underlying Zone A (the Ah Horizon of the modern soil), this paleosol in Zone B 

suggests that the sand dunes reactivated at some period between the main 

occupation at the site and the modern surface. Excavations in Unit A24 exposed a 

buried pig skull in an intrusive pit (A25-A20 Profile Figure 3.8). The significance 

of this pig skull is unclear, but given presence of a domesticated species of 

European origin, and that the top of this feature is in line with this paleosol in 

Zone B, it is likely that the dune activation occurred at some point during the 

Historic period.  

The Besant occupation resided in Zone C, a layer of black, organic rich, 

medium to coarse sand that adhered to all of the faunal remains, with charred 

horsetail stems interspersed amongst the bone. This black to dark grey sand was 

relatively thick and continuous in the Main trench area, as well as towards the 
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eastern excavation block, but the paleosol disappeared as excavations moved 

northwards (See C21-G21 East profile, Figure 3.8). Furthermore, this black sand 

was not present in the northern block at the site (see L11-Q11 Profile and M11-

M17 Profile, Figure 3.8). Somewhere between the northern and main excavation 

area the paleosol disappears, but the occupation continued. This distribution is 

important to note, as the distribution of faunal remains and artefacts in relation to 

the paleosol could have implications regarding activity and work areas at the site. 

 

 

Figure 3.7: Extent of bone bed and black sand stratum based on profiles and core 

results, with underlying DEM. 
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Gruhn (1969:133) interpreted the black sand as a paleosol from some type 

of wetland when the kill occurred.  She based this interpretation partially on the 

burned horsetail stems (Equisetum sp.) in the strata, but also on the presence of 

mottling and irregularly shaped orange concretions in the yellow-grey sand 

beneath the bone bed. The presence of these soil characteristics is typical of 

waterlogged soils that lead to gleying of the sediment from the anaerobic 

environment. The presence of horsetail in the paleosol suggests that the living 

surface at the site was water saturated because this plant typically grows in wet 

sandy soils. The pit and upright features from the occupation in Zone C generally 

penetrate into the lowest stratum, with the black sand conforming around these 

intrusions into the lower stratum.  

As previously mentioned, this wetland paleosol disappears between the 

northern and main excavation area, but extends towards the east. Gruhn cored the 

southern region of the site to determine the extent of the bone bed in this 

direction, and found that the site and black sand stratum continued underneath the 

extant buildings at the site (Figure 3.7). While the core results indicate that the 

bone bed spreads farther south, the black paleosol is not continuous. Several core 

results produced bone at the appropriate depth, but the black sand stratum was not 

present. This discontinuity of the black sand stratum is visible in the A10-A15 

South Profile (Figure 3.8). While the majority of the bone bed lies in this stratum, 

some areas of the site extend beyond it.  

There was no visible stratigraphy within Zone C, suggesting that there was 

a single occupation event at the site, although Gruhn (1969:140) considered the 

possibility of multiple kills in quick succession. Portions of the bone bed had been 

burned, creating concentrated areas of burned bone fragments in Units B12, B13, 

and B14 (Figure 3.24). These units have the highest concentration of burned bone 

at the site, with surrounding units having incrementally less burned bone. The 

burned bone is dispersed amongst the faunal elements at the site, with unburned 

bison bone overlying burned bone in most units in the Main trench of the site 

(Figure 3.24). The stratigraphic position of the burned and unburned bone 

indicates that there were at least two kill events at the site: one kill in which part 
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of the bone bed was burned afterwards and another that covered the existing 

burned bison bone. 

The lowest stratigraphic unit at the site, Zone D, was a yellow-grey 

massive coarse sand containing orange concretions. The water table appeared in 

this level, as a deeper layer of lacustrine clay held the water level in place. Gruhn 

did not encounter the lacustrine clay at the Muhlbach site, as the high water table 

prevented deeper excavations, but lacustrine clay layer was reportedly common in 

the general vicinity of the site (Gruhn 1969:130). Furthermore, Gruhn (1969:133) 

referred to Zone D as linked to the formation of an ñAG horizon of a warp 

anmoor type soil (Weisenboden) in an area with a high water table.ò She was 

referring to an early form of soil classification developed by Kubiena (1953:84). 

This type of soil forms when water periodically covers the sediment and 

propagates variable peat formation on top of the mineral soil, but the sediment 

itself is completely waterlogged at all times. This soil type would be referred to as 

a gleysolic soil today (Soil Classification Working Group 1998) This information 

indicates that at the time of occupation, the soil at the Muhlbach site was likely 

waterlogged, but any surface water would be dependent on the season of 

occupation. 

It is important to consider the paleoenvironment of the site occupation, as 

these factors have a bearing on the mechanics and orientation of the kill and the 

nature of the occupation. The majority of the bone bed, artefacts, and features lie 

within the Zone C stratum, but the site does extend outside of it. The grey-black 

sand stratum visible in the Main and eastern excavation blocks does not appear in 

the northern area at the site, and likely disappears somewhere between these areas 

(Figure 3.8). Furthermore, Zone C does not connect to the nearby wetland to the 

northeast of the site (Figure 3.7). Visible in the east profile of C21-G21 (Figure 

3.8), the black sand stratum begins to taper out before the profile slopes 

downwards toward the modern slough, indicating that the Zone C paleosol at the 

site was not connected to any modern water body, but formed independently in 

the past. These characteristics indicate that the Besant occupation occurred in a 

small interdunal wetland typical of sand dune formations found on the northern 
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Plains. This wetland was subsequently filled in by eolian sand deposits as the 

dunes became activated, covering the bone bed. Wolfe et al. (2007) postulated 

that Precontact aboriginal activity in sand dune areas contributed to the 

destabilization of the eolian deposits, causing the dunes to reactivate, a likely 

scenario for Muhlbach. If the dunes around the site were activated by human 

activity, then it could explain why the site was buried after the most intensive 

portion of the occupation.
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Figure 3.8: Muhlbach soil profiles for the main trench (A15-A10), the eastern trench (A25-A20, H21-C21), and the northern trench 

(Q11-L11, M11-M17). 
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Radiocarbon Analysis: Samples and Results 

 

 Gruhn (1969:144) obtained a conventional radiocarbon date from a 

composite sample of burned bones in Unit B12, yielding an age of 1270 ± 150 
14

C 

yrs BP. Since the bone bed at the site demonstrated no visible stratigraphy that 

would indicate multiple occupations, Gruhn (1969:140) concluded that this kill 

represented a single occupation event. This initial date was consistent with the 

ages of other known Besant sites on the northern Plains, although Gruhn had 

reservations regarding the integrity of the date. The site lay under a modern 

corral, and there were concerns about contamination from the manure seeping 

down from the surface. With recent advancements in the precision of dates 

produced by Accelerator Mass Spectrometry (AMS) and the broad error 

accompanying this early conventional radiocarbon date, it is necessary to 

revaluate temporal span of the Muhlbach site. 

I selected 15 radiocarbon samples from Stratum C in three rounds of 

dating from the Muhlbach faunal assemblage, distributed across all three 

excavation areas in order to assess any variation in the age for the different areas 

of the site. In addition to the 11 samples from the general faunal assemblage, four 

expedient bone tools were also dated. With the assistance of Dr. Duane Froese 

(Earth and Atmospheric Sciences, University of Alberta), I submitted the bone 

samples to the University of California-Irvine Keck Carbon Cycle Accelerator 

Mass Spectrometry Laboratory, where the samples were demineralized in order to 

extract the collagen, then ultrafiltered, combusted, and counted. The results were 

calibrated using the IntCal13 curve in the OxCal 4.2 Calibration Program (Bronk 

Ramsey 2009; Reimer et al. 2013), and are summarized in Table 3.1 and Figure 

3.9. The results in Figure 3.9 are calibrated with two sigma values. 

The initial round of dating (UCIAMS 89684 to 89687) produced ages 

ranging between 1688 and 1410 cal BP, roughly four hundred years earlier than 

Gruhnôs original date of 1522 to 918 cal BP. While the original date from the site 

fell within ranges given in the literature for the Besant Phase, the initial Muhlbach 

date fell relatively late in the phase. This preliminary round of dating brought the 
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age of Muhlbach more in line with ages typical for other Besant Phase sites. 

However, sample UCIAMS 89685 produced an unusually high C/N ratio and the 

ultrafiltered collagen was a light tan colour rather than a typical white: an attribute 

that could indicate cross-linking of exogenous carbon contaminants with the bone 

collagen (John Southon 2013, personal communication). While this date does 

align with other samples, the possibility of contaminated samples prompted 

further dating of the site. 

Table 3.1: Radiocarbon results from Muhlbach. Yellow indicates samples with tan 

collagen, that could indicate some type of contamination. 
Sample ID Type Unit 14C Date (BP) Sigma ŭ13CC/N Date CalBP

GSC-696 charred bonesB14 1270 150 N/A N/A 1522-918

UCIAMS-114940 vertebra B12 1590 15 -19.25 2.79 1532-1415

UCIAMS-114941 1st phalanx A22 2335 15 -19.12 2.86 2357-2336

UCIAMS-114942 1st phalanx A12 2675 20 -19.64 2.94 2844-2750

UCIAMS-114943 1st phalanx A13 1565 15 -20.26 2.96 1523-1410

UCIAMS-114944 1st phalanx B10 1555 15 -19.7 2.91 1523-1401

UCIAMS-131378 scapula A12 1660 20 -19.02 2.97 1609-1529

UCIAMS-131379 long bone A12 1620 20 -19.52 3.05 1563-1416

UCIAMS-131380 long bone A12 1645 20 -18.83 2.94 1609-1445

UCIAMS-131381 metapodial C10 1625 20 -19.58 2.82 1567-1416

UCIAMS-89684 astragalus A22 1685 25 -17.61 2.80 1688-1543

UCIAMS-89685 astragalus B10 1585 20 -20.09 3.15 1535-1410

UCIAMS-89686 astragalus A13 1600 20 -19.36 2.83 1545-1414

UCIAMS-89687 astragalus C10 1615 20 -19.22 2.81 1559-1415 

 

I selected six samples (UCIAMS 114940-114944) for a second round of 

dating in order to resolve the contamination issue and to increase the data pool for 

radiocarbon dates. One sample failed to produced enough collagen for dating, and 

again three samples yielded higher than normal C/N ratios with tan collagen 

(UCIAMS 114941, 11493, and 114944). From this round of dating, three dates 

fell between 1532 and 1401 cal BP, matching the results from the initial 

radiocarbon dates. Two samples produced dates approximately 1000 years older, 

at 2357 to 2336 cal BP and 2844 to 2750 cal BP. These results initially appeared 

noteworthy, as the comparable Fincastle site in southern Alberta had also yielded 

radiocarbon dates of ca. 2500 cal BP (Bubel 2014).   

Upon reviewing the elements that produced these earlier dates, I noted 

different taphonomic characteristics as compared to the rest of the assemblage. 

The organic rich, black sand adhering to the bones heavily stained all of the 
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faunal assemblage a dark to light brown. The samples producing early dates came 

from bison first phalanges that were also stained dark brown, but underneath the 

top dark layer, the samples had a distinct white colouration. This colouration is 

typical of sun bleaching observed on bone left exposed on the surface (Tappen 

and Peske 1970). This underlying white colouration of the bone indicates that 

these samples had been exposed for some time on the surface before they were 

buried with the rest of the faunal assemblage. In addition, there were no visible 

cultural modifications to either phalange, while every other element that was 

dated demonstrated clear evidence of butchery. It is possible that these elements 

could have derived from much older bison specimens, as loose animal bone is 

common upon the northern Plains; if  so, these elements that date to a millennia 

earlier than the bulk of the radiocarbon dated samples might not be related to a 

major kill event that occurred at the site.  

The third round of dating targeted a series of expedient bone tools that had 

been uncovered in the inventory of the faunal collection (UCIAMS 131378-

131381).  I selected these bone tools for dating to resolve several issues. Previous 

rounds of radiocarbon dating had yielded a wider range in dates than previously 

expected, and increasing our pool of radiocarbon dates would resolve sampling 

biases. The objective was to further separate the cultural occupation of the site 

from any natural occurrence of faunal remains at the site, as these expedient bone 

tools should date close to the cultural occupation of the site. The third set of dates 

produced a range between 1609 and 1415 cal BP. While slightly older than the 

bulk of dates from the site, at two sigmas these bone tool ages are 

indistinguishable from the rest of the faunal assemblage. This situation is due to a 

flattening of the calibration curve right at the period of occupation for the 

Muhlbach site (Figure 3.10), meaning that even though there is high precision in 

the error range for these dates, the calibration of the data ñsmearsò the possible 

age of the site across a larger time span. 
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Figure 3.9: Calibrated radiocarbon dates from Muhlbach using OxCal 4.2 and the 

IntCal13 calibration curve. 

 

Figure 3.10: Calibration curve for period of Muhlbach occupation with a some of 

the radiocarbon dates. The flattening of the calibration curve leads to a wider 

range of possiblilities for the actual age of the radiocarbon samples. 
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These expedient bone tools were made either during or close to the 

occupation of the Muhlbach site. This conclusion is certainly a logical possibility, 

as a quickly crafted bone tool would not have received the same attention as a 

finely crafted flesher. Interestingly, the ŭ
13

C values from these tools match the 

values produced by other Muhlbach collagen samples, rather than the values from 

the Stelzer site (See ŭ
13

C values in Table 6.1). The ŭ
13

C values for bison generally 

become more negative towards the north and west, as the environment becomes 

more dominated by C3 pathway plants and grasses (Chisholm et al. 1986). These 

results do suggest that these bone tools were from bison living on the 

northwestern Plains, rather than the Middle Missouri region.  

In summary, these radiocarbon dates indicate a single period of occupation 

of the Muhlbach site. Excluding the two outlier dates, the new dates cluster 

between 1688 and 1401 years cal BP, and support Gruhnôs notion of a single 

occupation at the site. The samples that showed evidence of contamination 

yielded dates in the same range as the uncontaminated dates, suggesting that the 

results are accurate despite these issues. The intermixing of burned and unburned 

bone within the bone bed confirms that there were nevertheless multiple kill 

events at the site, within this single period of occupation.  
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FeaturesðUprights, Postholes, Pits, and Hearths 

 

  There are 18 different features from the Muhlbach site, including bison 

bone uprights, pits, hearths, anvils, burned bone concentrations, and modern 

postholes. I will describe the nature and contents of each feature with as much 

detail as possible, but there is limited information available from the excavation, 

partially due to problems during excavations, or omission from the field notes. In 

addition, night time visitors to the site removed some of the faunal remains from 

the features, making the inventory incomplete. Profiles of select features are 

available, courtesy of the Royal Alberta Museum, as well as photographs courtesy 

of Ruth Gruhn. Descriptions of each feature stem from the individual field 

notebooks, as well as the Master Site Log prepared by Ruth Gruhn, both housed at 

the Royal Alberta Museum. 

 

 Features in the Main  Excavation Trench 

 

 
Figure 3.11: Features in main excavation area. 
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Feature 1 

 

 Feature 1 is a bison bone upright in the west central area of Unit A12, with 

15 faunal elements positioned vertically in the sediment beneath the bone bed. 

The upright feature was contained in a 37 cm long by 33 cm wide area, and began 

at 108 cm beneath the surface. The feature is visible in the west profile of Unit 

A12 (Figure 3.12), and this profile shows that the dark sand from Zone C 

continued down around the faunal remains in a pit with steep walls. The steep 

walls of the pit with an upright are similar to the postholes found at the Ruby site 

(Frison 1971, also see discussion of Uprights in Chapter 7). The feature contained 

the blade portion of a scapula, the juvenile diaphysis of a right radius, a right 

distal metatarsal, a right proximal epiphysis of a tibia, one lumbar vertebra, one 

cervical vertebra, a patella fragment, a right ilium, an incisor, two mandibles, and 

four ribs. The ribs were not collected, and the mandibles are missing from the 

collection.   

 

 

Figure 3.12: West profile of Unit A12 with Feature 1 in wall. 
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7Feature 2 

 

 Feature 2 is an upright along the east wall of Unit B12 with two bison 

bones positioned vertically into the sediment, running down into the yellow sand 

from the bone bed. Excavators collected a right femur shaft and a left juvenile 

calcaneus from this feature.  

 

Feature 3 

 

 Feature 3 is an upright with four bison bones and a large cobble positioned 

vertically in the sediment. The feature measures 15 cm in diameter, and begins at 

108 cm below the surface. Archaeologists retrieved a cervical vertebra, one first 

phalanx, one long rib shaft fragment, and one flat bone fragment from this feature. 

It is not clear what arrangement the faunal remains and the rock were in, but there 

are similar features found at the Stelzer site (See Appendix C and discussion 

about upright features in Chapter 7).  

 

Feature 4 

 

 Feature 4 is an upright inside of a larger pit underneath the bone bed in 

Unit B13. The larger pit is 40 cm in diameter, and extends from 108 to 208 cm 

below the surface. The upper portions of this pit were filled with larger bone 

fragments and light grey sand. Inside the larger pit was an upright measuring 20 

cm in diameter, with nine bison bone elements arrange vertically in the sediment. 

Collected from this feature are two metapodials, as well as a complete right 

metatarsal, cranial fragments with a petrous pyramid, an atlas vertebra, the 

scapular process from a scapula, and fragments from a complete right pelvis. 

Based on the profile of the feature in the south wall of B13 (Figure 3.13), the 

walls of the feature are straight, extending deep beneath the Zone C Stratum. The 

fill is the same as the overlying black sand, indicating that the pit was intrusive 

into the Zone D yellow sand. The upright is along the west wall of the pit. This 



 

 

41 

 

arrangement is similar to Feature 1 and the postholes and uprights seen at the 

Ruby site (Frison 1971). This feature is mostly like a large posthole with bison 

bone jammed along side to give added support. 

 

 

Figure 3.13: South wall profile of Unit B13 with Feature 4 in wall. 

 

Feature 6 

 

 Feature 6 is an upright in the southwest corner of Unit A14, where a large 

number of bones were piled and several positioned vertically into the sediment. 

This upright and the pile associated with it contained a large maxilla portion, 

fragments of two mandibles, several cervical and thoracic vertebrae (some in 

articulation), atlas vertebra, carpals, tarsals, and phalanges. It is not clear which 

elements were in the upright or in the pile. Visible in the south profile of Unit 

A14 (Figure 3.20), the black sand of Zone C follows the shape of the feature 

down through Zone D; this arrangement indicates that the upright bones were 

positioned in an existing pit.  
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Feature 7 

 

 Feature 7 is an upright found 110 cm below the surface in the northeast 

area of Unit A13. Gruhnôs crew collected fifteen bison bones and an 

indeterminate number of carpals and tarsals from the pit: I have identified two left 

distal femora, a right proximal femur, a complete left and right radii, a right distal 

humerus, a left humerus, an immature right metatarsal, a left scapula head, two 

left acetabuluae, a molar, a left patella, and two thoracic vertebrae from this 

feature. The pit contained grey sand, and was intrusive into the Zone D stratum. 

 

Feature 10 

 

 Feature 10 is an upright located on the south side of the B11/B12 baulk. 

The pit contained two complete radii, a first phalanx, a navicular cuboid, one 

large complete axis, and a carpal.  

 

Figure 3.14: Feature 10 in profile, view southwest. Photograph courtesy of Ruth 

Gruhn. 
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Feature 12 

 

 Feature 12 is a pit in the southwest corner of Unit B10, extending below 

the level of the bone bed. The pit had a diameter of 30 cm, and contained several 

large limb bones, carpals, phalanges, and rib fragments. Based on a photograph of 

the feature, there are three distal radii and one proximal tibia present, as well as 

some phalanges and carpals. 

 

 

Figure 3.15: Feature 12 in profile, view west from Gruhn (1969:150). 

 

 

Figure 3.16: West profile of B10 with Feature 12 in wall. 
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Feature 13 

 

 Feature 13 is a small hearth, roughly 20 cm in diameter, found in the 

northwest corner of Unit B10. This small pit contained darker coloured sand, with 

small fragments of burned bone and charcoal in the walls of the feature. The 

hearth was overlain with unburned rib and bone fragments, indicating that the 

feature must have been created at an earlier stage of occupation at the site, before 

it was covered up by unburned bone.  

 

Feature 14 

 

 Feature 14 is a series of concentrations of burned bone fragments in Unit 

B14. This unit had the greatest concentration of burned bone from the site, but 

excavators found the burned bone in a larger area throughout Units B12, B13, and 

B14. There are five main concentrations of burned bone, although the content of 

these features is not clear. Gruhn collected samples of burned bone for 

conventional radiocarbon dating, and these sample bags contained hundreds of 

small (less than 5 cm long) bone fragments charred completely black. Most of the 

bone fragments were not identifiable, but I recorded several long bone fragments, 

small rib fragments, phalanges, and vertebrae within the radiocarbon samples 

from this area. Uncharred bone fragments overlay these concentrations, indicating 

that the burn event had occurred during an earlier stage of occupation at the site. 

 

Feature 15 

 

 Feature 15 is a series of modern postholes that have affected areas of the 

bone bed. These modern intrusive features removed portions of the bone bed, 

presumably from when the Muhlbach family initially discovered the site. 
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Figure 3.17:  Main trench with Unit C10, B10, and B11. Feature 15 circled in red. 

View southeast. Photograph courtesy of Ruth Gruhn. 

 

Feature 16 

 

 Feature 16 is a wedge shaped pit along the north wall of Unit B12. The 

Zone C stratum in the northwestern corner of the unit started to dip down below 

the top of Zone D, but the excavator did not record the dimensions of this pit. The 

profile indicates that the pit was 50 cm wide at the wall. Based on the profile 

some elements are oriented vertically, although the contents of this pit are 

unknown.  

 

 

Figure 3.18: North profile of Unit B12 and Feature 16. Yellow line indicates limit 

of charred bone in profile. 
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Feature 17 

 

 Feature 17 is a wedge shaped pit in the southeast corner of Unit A12. This 

feature can be seen in the south and east profile of the unit, the south profile 

shows a wedge shaped pit (Figure 3.20), but the east profile indicates a straight 

edged pit (Figure 3.19). The pit extends 20 cm north from the south wall and 

approximately 40 cm on the east-west axis. Based on the south profile of the 

feature, there appear to be several elements oriented vertically in the sediment, but 

the exact contents of this feature are unknown. 

 

 

Figure 3.19: East profile of Unit A12 with Feature 17 in wall. 

 
Figure 3.20: South profile of Units A12, A13, and A14 with Features 6 and 

Feature 17 in wall. 

 

Feature 18 

 

 Feature 18 is comprised of several large cobbles surrounded by flakes of 

bone in the baulk between Units C10 and B10. The bone fragments presumably 

resulted from smashing bone on the cobbles to extract the marrow, or for grease 

production. The researchers did not collect the cobbles, and therefore I cannot 

verify any wear from this activity; the proximity of the bone flakes, as well as the 

Feature 13 hearth, makes this configuration interesting.  
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Features in the Eastern Excavation Trench 

 

 

Figure 3.21: Features in eastern excavation trench. 

 

Feature 5 

 

 Feature 5 is an upright along the north wall of Unit D21. Researchers 

recorded little information on the contents of this feature, only that several limb 

bones were found clustered in a vertical position. 
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Feature 8 

 

 Feature 8 is a bone upright lying on the east side of the baulk between 

Unit C20 and D20. Bone was positioned vertically in a pit that was 20 cm in 

diameter, and extended to a depth of 40 cm below the bone bed. Excavators 

collected 19 elements from the feature, from which I have catalogued a mandible, 

thoracic, cervical, and unidentified vertebral spinous processes, two scapulae, one 

humerus, a right distal tibia, a left metatarsal, an ulna, a right calcaneus, long bone 

fragments, a first phalanx, and four ribs.  

 

Feature 9 

 

 Feature 9 is a bone upright with a single mandible positioned vertically in 

the sediment. The mandible was directly underneath the Unit B19 datum, with the 

condyles oriented down. The upright starts in the Zone C stratum and pushes 

through into the Zone D stratum. This is unlike the other upright features in which 

the Zone C stratum continues around the bones; this feature had been pushed into 

the underlying sediment, rather than dug and placed in. 

 

 

Figure 3.22: Unit A19 west profile with Feature 9 in wall. 
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Figure 3.23: Feature 9 in profile, view west. Photograph courtesy of Ruth Gruhn. 

 

Feature 11 

 

 Feature 11 is a pit in the northeast corner of Unit C21. Gruhnôs team found 

the circular area of dark sand with a diameter of 15 cm, at 91 cm below the 

surface, and it extended to a depth of 118 cm. The walls of the feature were 

completely straight, and the excavators did not collect any bone or artefacts from 

this feature. This feature was likely a posthole. 

 

Distribution of Burned Bone 

 

One of intriguing characteristics of the Muhlbach bone bed involves the 

large concentrations of burned bone found throughout the main trench. Depicted 

in Figure 3.24, these concentrations are located in the main excavation area in 

Units B14 and over a wider area in Units B12 and B13. In the rest of the site, the 

burned bone follows the same trend as the overall density of bone, having the 

highest density in the main trench and incremental lower amounts in the eastern 

and northern area. This layer of burned bone is interesting, but taphonomic issues 
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and idiosyncrasies around quantification of burned bone (Table 3.2) need to be 

considered before further inferences can be made.  

Table 3.2: Percentages of Burned bone from Muhlbach 

Element Burned NISP % Element Burned NISP %

TTH 13 521 2.5 METC 2 125 1.6

MAND 2 307 0.7 PEL 9 164 5.5

CRA 2 160 1.3 FEM 1 206 0.5

ATL 4 49 8.2 PAT 0 55 0.0

AXIS 0 45 0.0 TIB 2 248 0.8

CER 0 208 0.0 AST 33 261 12.6

THOR 1 303 0.3 CAL 5 259 1.9

LUM 3 115 2.6 LMAL 7 38 18.4

SAC 0 32 0.0 2+3TAR 29 88 33.0

Cau 0 16 0.0 NCUB 3 177 1.7

VRT 26 612 4.2 METT 4 187 2.1

RIB 90 1931 4.7 PHAX 62 1717 3.6

SCAP 7 216 3.2 SES 9 257 3.5

HUM 1 130 0.8 METP 15 64 23.4

RAD 5 229 2.2 FLT 2 34 5.9

ULN 1 123 0.8 LB 25 1045 2.4

CARP 25 786 3.2 UN 1596 2430 65.7

Total 1984 13138 15.1  
 

As can be observed in Figure 3.24, Unit B13 has significantly lower 

quantities of burned bone, even though adjacent units yielded an abundance of 

burned elements. This pattern is a collection bias, chiefly because excavators did 

not collect or even map all of the burned bone. Rather than map and collect each 

of these fragments, excavators gathered several general sample bags from each 

Unit. Gruhn (1969) consumed the Unit B13 sample bags for a conventional 

radiocarbon date, and thus these sample bags cannot be included in the 2014 

inventory. The amount of bone would likely be similar to the neighbouring units. 

Based on the contents of these sample bags, it appears that the burned bone area 

(Feature 14) had a high concentration of small (~ less than 5 cm in size) pieces of 

completely charred black bone underlying the unaltered bone that made up the 

rest of the faunal assemblage. 

The effect heating has on bone has been a subject of interest in 

archaeology and osteology, specifically for quantifying the effect heat has on 

structure, chemistry, and size of bone (Lebon 2010; Shipman et al. 1984; Stiner et 

al. 1995). It is evident that the burned bone from Muhlbach was exposed to 

variable degrees of heat, as some elements were charred completely black while 
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others exhibited only limited heat alteration. Calcined bone was not recovered 

from the site, although the friability of calcined bone may have led to its 

exclusion from the assemblage. The colour range of burned bone indicates that 

the burned bone was exposed to a fire ranging between 285° and 440°C, for at 

least 15 minutes at the higher temperature ranges and at most 120 minutes at the 

cooler end of the range (Lebon 2010:149; Shipman et al. 1984:314), a range 

similar to reported values for campfires, although the maximum temperature of a 

campfire is largely dependent on the type of fuel (Shipman et al. 1984:308). It 

seem unlikely that the concentrations of burned bone came from a campfire, as 

the concentrated burned bone areas (Feature 14) are too large for some type of 

hearth.  

 

 

Figure 3.24: NISP of burned bone fragments by unit. 
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It is possible that wild fires burned part of the bone bed, although it is 

generally thought that wild prairie fires would not attain the heat to burn bone like 

this (Brink 2008:164). Wild grass fires on the plains will burn quickly and hot, 

reaching 682°C at the ground surface, but they lack longevity, only exceeding 

65°C for a few minutes (Stinson and Wright 1969:171). If the bone at the 

Muhlbach site was exposed to a wild grass fire, it is unlikely that there would be 

sufficient time or heat to char the bones black. Furthermore, once the bone bed 

was buried, it is even less likely that a natural fire could have altered the bone.  

The burned bone concentrations at Muhlbach are similar to the 

contemporary Besant site, Fitzgerald (Appendix A), where at the east end of the 

bone bed in Area 1, Hjermstad (1996:38) reported a 20 cm thick deposit of burned 

bison bone fragments. Comparing MNI, MNE, and MAU of the kill site, 

processing area, and burned zone at Fitzgerald, Hjermstad (1996:122) concluded 

that this area was a bone dump from where the hunters burned the bone at a 

separate location and disposed of it in a pile at the kill site. He based this 

interpretation on the equal number of high and low utility elements found in the 

burned zone, indicating that there was no selection of meat, fat, marrow, or 

grease; rather the hunters used the bone as fuel in fires and deposited them back in 

the kill site (Hjermstad 1996:214).  

It seems more likely that the burned bone layer at Muhlbach was from 

cleaning up the kill site. The practice of burning a fresh kill site to clean up the 

smell and rotting carcasses is commonly cited in the archaeological literature, but 

has not been documented in ethnographic or historical sources. Verbicky-Todd 

(1984) detailed several dozen European accounts regarding the state of these 

communal kills; the sheer quantity of rotting meat and flesh often offended the 

European observers, and on occasion the smell would give cause to move the 

camp, but nowhere is it recorded that the kill sites were burned to clean them up. 

Brink (2008:166) postulated that the smell of decomposing bison could drive off 

future game as well as making camp life unbearable, as shifting wind directions 

could alert bison herds and drive them away from a gathering basin used for kills.  



 

 

53 

 

Despite the lack of comparative examples for the practice, it seems likely 

that Muhlbach was burned intentionally to clean up the site. A low pile of bison 

bone with a similar distribution to Muhlbach (Figure 3.17) would burn with some 

encouragement and produce enough heat to char the bone. In this circumstance, 

the piles of bone would only calcine if a concerted effort was made to maintain 

the heat of fire; if the bone bed was lit and left to burn, it would likely not attain 

sufficient temperatures for long enough to calcine the bone (Lebon 2010:149). 

Furthermore, superposition of unaltered bone over burned bone suggests that an 

earlier kill was burned in order to clean up the area, and then a second kill event 

occurred that distributed fresh bone on top of the existing burned bone. 
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Projectile Point Assemblage 

 

 The Muhlbach site has received a fair amount of attention over the years 

in the archaeological literature. Wettlaufer (1956) had defined Besant at the 

Mortlatch site only a decade prior to the excavations at Muhlbach, and in addition 

to having an unusual KRF signature, Muhlbach was among the first of many 

Besant sites investigated. The site has been compared to almost every major 

Besant/Sonota site for typological studies, as the site provided a large sample of 

points from a radiocarbon-dated single occupation site. Unfortunately, many of 

the complete projectile points have gone missing from the Muhlbach collections. 

Gruhn (1969:140) stated that her team recovered 61 projectile points from the 

site, 35 of which are now missing. This sizeable portion missing from the 

projectile point assemblage hampers efforts to conduct comparative analysis 

between sites. Luckily, significantly more points have been identified within the 

Muhlbach assemblage, as Gruhn did not initially recognize many of the point 

fragments and flake points in her preliminary report. In her analysis of the site, 

Varsakis (2006:225) identified a total 112 projectile points from the site, 40 of 

which were complete. Gruhn also included 34 additional projectile points from 

the private collection of Robert Graham in the preliminary report (Figure 3.26). 

There is still a sizeable sample of projectile points available for analysis from the 

site, and many excellent analyses conducted on the Muhlbach projectile points. I 

will review the results of these other studies in lieu of conducting my own 

analysis. 

Though there is a general similarity in body shape for all of the points, 

Gruhn (1969:140) separated the points into bifacially worked points, and flake 

points. The former category showed a higher degree of workmanship, with even 

flaking on both sides of the point. The latter category included 25 points made on 

small flakes, trimmed to form notches and edges, making the flake into a useable 

point. These flake points were smaller than the bifacial specimens, but shared 

many of the same physical characteristics. Straight bases were the most common, 

although a portion of the assemblage had either slightly concave or convex bases 
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(Gruhn 1969:141). Light to moderate basal grinding was also common on the 

points. Gruhn (1969:140) conducted only a limited metric analysis on the 

assemblage, as she expected Reeves (1983; originally 1970) to incorporate the 

material into his wider investigation on the Late Precontact period.  

 

 

 

Figure 3.25: Muhlbach projectile points (N=68) as identified by Gruhn (1969). 

This figure includes many of the missing points, as well as flake points originally 

not identified by Gruhn. It is a composite image from photographs provided by 

the Royal Alberta Museum. 
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Figure 3.26: Projectile points (N=34) from Robert Grahamôs personal collection. 

Adapted from Gruhn (1969:155). 

 

 

Figure 3.27: Muhlbach point maximum length and neck width compared against 

raw material types. Metrics and raw material data adapted from Varsakis 

(2006:229-259). 
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 Varsakis (2006) identified 112 projectile points from the site, and 

undertook a metric analysis of point morphology for her comparative 

investigation of Besant, Outlook, and Sonota point forms. Based on her analysis 

of the material; the Muhlbach points tended to have elongated bodies, with ovate 

blades, obtuse shoulders, and straight bases (Varsakis 2006:226). Varsakis also 

identified raw material types of the points (Figure 3.28); KRF was the prevailing 

material, but there were also minor amounts of chert, chalcedony, quartzite, and 

petrified wood. Six points are made from a golden dendritic chert, an exotic raw 

material that is found in Montana (Roll et al. 2005:65). Metric and nonmetric 

analysis of Besant points separated Muhlbach from other contemporary sites 

based on well-made, long projectile points and heavy reliance on KRF (Figure 

3.27) (Varsakis 2006:366). The point assemblage from Muhlbach clustered with 

the samples from Fincastle, Smith Swainson, Fitzgerald, and the Melhagen site, a 

pattern interpreted as Sonota hunters coming to trade with Kenny subphase 

Besant people on the northwestern Plains (Varsakis 2006:368). 

Hamza (2013) also conducted a metric analysis of the Muhlbach projectile 

points, alongside several other similar sites in Alberta, Saskatchewan, and 

Wyoming. Using a sample of 45 points from the Muhlbach site, she outlined 

several patterns within the projectile point variability. The Muhlbach points 

scored low Relative Standard Deviation (RSD) values for maximum width, 

shoulder width, neck width, and haft length, meaning that these physical attributes 

of the points exhibited little relative variation within the assemblage (Hamza 

2013:111). This is a curious result, as there are several examples of extremely 

small flake points in the assemblage, which should skew the relative variation for 

neck width and shoulder width. This may be a sample issue, as Hamza used only 

45 points out of the 112 from the site. Among the sampled sites in her study, the 

length of the projectile points exhibited higher variability within the Muhlbach 

site. Fincastle, Muhlbach, and Fitzgerald all had longer than average points, as 

well as greater maximum lengths, than sites that relied on local raw materials 

(Hamza 2013:112).  
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Figure 3.28: Projectile point raw material count from Muhlbach from Varsakis 

(2006:229-259). 

 

Hamza (2013:174) also calculated the Hafted Biface Retouch Index (HRI) 

values for her sample. Developed by Andrefsky (2006), this index gives a relative 

evaluation of the amount of reworking a biface has undergone, in relation to the 

maximum length. Flake scars that extend to the midline or all the way across the 

surface of a point are from original tool shaping and assigned a value of zero. 

Flake scars that do not reach the midline or do not meet with flake scars that 

extend over the midline are the result of retouch and assigned a value of one 

(Andrefsky 2006:746). Hamza calculated HRI for a sample of ten points from 

Muhlbach, revealing a pattern of limited resharpening (Hamza 2013:176). The 

restricted sample makes meaningful interpretation of point retouch at Muhlbach 

difficult. In the general pattern for the entire sample of sites, Hamza (2013:174) 

found that there was more intensive resharpening of points made from KRF as 

compared to other materials. This observation suggests there was an emphasis on 

maximizing the utility of this material at these sites. 

Hamzaôs (2013:179) objective was to assess the amount of variability 

among sites classified as Besant, Outlook, and Sonota, expecting to see the 

variability within the assemblages correlating with the typological grouping. She 

found that despite an exhaustive battery of statistical analyses, the overall level of 

variability among all the sites in the study was negligible. Hamza (2013:169) 

found that the attributes that had statistically significant variation within each site 

occurred consistently across all the typological groupings sampled. The attributes 
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that demonstrated the most variability revolved around the blade, characteristics 

that Hamza (2013:171) considered poor indicators of typological grouping. 

Furthermore, raw material type had more influence on final point length than 

cultural choice among the Besant, Outlook, and Sonota typological groupings 

(Hamza 2013:172).  

 Further inferences can be made from the neck width of Muhlbach 

projectile points, as a wide range of neck widths is observed among the points. 

This feature might arise because both arrow and dart points are present in the 

assemblage. The bow may have been present during the Besant Phase, although 

its adoption into the tool kits was variable across space and time. A common 

technique for separating the two point types uses neck width, as it is thought that 

this measurement is related to the diameter of the shaft to which it is hafted 

(Hamza 2013:46; Pyszczk 2003:59). Generally, the dividing line between arrow 

and dart points is a neck width of 11 mm; this division is tied to the flexibility of 

the shaft and the weight of the point. For the Muhlbach site, points with incredibly 

wide and small necks can be observed, but the majority of sampled projectile 

points lie above the 11 mm boundary (Figure 3.29). While arrow points may be 

present at the Muhlbach site, the atlatl still dominates the tool kit. 

 

 

Figure 3.29: Frequency of neck widths at Muhlbach (N=71) with dart/arrow 

division. Neck width measurements from Varsakis (2006:229- 259). 
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Figure 3.30: Example of bifacial and flake points from Muhlbach. 

 

Dawe (1997) proposed an alternative interpretation of the Muhlbach point 

assemblage with his analysis of the numerous small, poorly made flake points 

found at Head-Smashed-In and other northern Plains sites. Researchers have 

proposed several different interpretations for these small marginally retouched 

and notched flakes: boring tools, points used to ward off scavengers, hunting of 

smaller game, and varying skill levels of flintknappers (Dawe 1997:305). Dawe 

proposed that these small flake points were toys for young First Nations boys. In 

many northern Plains societies, children received a small bow and arrows to begin 

practicing archery at an early age. The dimensions of these bows and arrows 

would be proportional to the age and size of the child, meaning that there should 

be a size continuum for bow shape and arrow length (Dawe 1997:307).  

The expectation is that the point size for children would conform to this 

continuum. The proportional limitations between the point and shaft of the arrow 

and the strength of the bow mean that there are specific ranges in which weight 

and shape will function (Dawe 1997:305-306). If an arrow is too light for the 

strength of the bow, the projectile will not fly straight, and if the arrow is too 

heavy, the bow will not properly propel the shaft. These are extremely important 

variables to ensure projectile accuracy. Looking at ethnographic and 
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archaeological examples of shaft diameter, Dawe (1997:307-309) determined that 

the neck width threshold between a functional adult arrow point and a toy point 

fell around eight millimetres. A similar pattern should emerge for dart points, with 

a higher threshold between dart points and toy versions. When Dawe (1997:311) 

compared neck widths of flake points and bifacial points for Head-Smashed-In, he 

found a bimodal distribution, in which the majority of flake points fell below the 

8 mm threshold and the bifacial points fell above 8 mm. 

Expanding his dataset, Dawe also looked at the flake points from 

Muhlbach assemblage. While initial calculations determined that there was a 

bimodal distribution representing use of arrow and dart points, Dawe 

demonstrated that this bimodality is between the neck widths of flake and bifacial 

points (Figure 3.30). Dawe (1997:313) argued that if arrows were present at 

Muhlbach, there should be a bimodal distribution within the bifacial points. 

Instead, there is a tight unimodal distribution of bifacial points, with flake points 

occupying the lower portion of the dataset. This result suggests that only atlatl 

technology was present at Muhlbach, and that the flake points are not arrow 

points, but representative of toy dart points in the assemblage.  

 

 

Figure 3.31: Neck widths of flake and bifacial points (N=44) from Dawe 

(1997:313), with arrow/dart division in red. 
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Although it is often stated that the bow was introduced during the Besant 

phase, Dawe (1997) showed how some of these small points could actually be toy 

dart points rather than arrows. Furthermore, researchers have used the poorly 

understood Samantha ñarrowò point to indicate the use of bow at Besant sites. The 

neck width for Samantha points range between 14 and 16 mm (Varsakis 2006: 

24), a value that is still higher than the functional 11 mm threshold for 

arrowheads. These Samantha points are simply termed arrowheads, as they are 

smaller than a typical Besant point, a conclusion that is not based on any metric 

and functional analysis. A systematic study is needed to evaluate whether arrows 

were actually present in Besant assemblages.  

  

 

Retouched Flakes, Bifaces, and Stone Tools 

 

 Aside from the numerous projectile points from the site, there were several 

examples of bifacial and unifacial stone tools. Collected from the site were four 

retouched flakes, two endscrapers, one graver, one uniface, and four bifaces. 

While limited, this sample demonstrates an emphasis on tools used for butchery. 

Several of the artefacts are KRF (5), but the majority are locally available 

materials such as quartzite (6) and chert (1). The tools made from KRF tend to be 

smaller than those made from other materials. Descriptions and measurements of 

each tool can be found in Appendix B. 
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Figure 3.32: Flake tools from Muhlbach, oriented with the platforms down. 

 

 

Figure 3.33: Bifaces from Muhlbach. Red indicates edge grinding. 
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Bone Tools 

 

 While Gruhn (1969) and her team did not initially identify any bone tools, 

they did note several intentionally altered faunal elements during excavation. 

During the inventory of the faunal collection, I identified more bone tools in the 

collection. The people at the site had purposefully shaped these elements beyond 

butchery and they exhibited wear consistent with use as a tool. Like the rest of the 

faunal assemblage from the Muhlbach site, these tools show considerable wear 

from taphonomic processes, but I was able to see cut marks, polish, and striations 

in certain instances, which were documented using a Dino-Light Digital 

Microscope. All of the bone tools reviewed here are relatively crude, this aspect 

likely reflects the expedient and rudimentary nature of these artefacts. I believe 

that these tools were abandoned at the Muhlbach site as new faunal elements were 

fashioned into replacement tools and taken from the site. Supplementary 

information and descriptions of each tool can be found in Appendix B. 

 

 

Figure 3.34: FfPb-100-117. Forward and reverse image of bone gouge with 

magnification of chop marks along the side and flake scars on tip. 
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Figure 3.35: A12-565. Scapula spokeshave with beveled groove. 

 

 

Figure 3.36: A12-780. Small awl with rounded tip. 






















































































































































































































































































































































































































































































































































































































































































































































