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Abstract

Breathing New Life into Old RecosdAnalysis of the Muhlbach and Stelzer sites
on theNorthern Plains

In the early tanid-1960s two important excavations of major Besant
archaeological sites were carried out on the northern Plains. In AlBeita,
Gruhn uncoverethe Muhlbach sitbeneatta f ar mer 6 s yard, reveal.
bison kill sitewith alithic assemblage dominated Kyife River Flintprojectile
points, a material that could only be foundNiarth Dakota Concurrently, Robert
Neuman was completing his excavations of théz8tesitein South Dakotaan
enormous encampmewith copious amounts of Knife River Flirgurrounded by
contemporary burial mound complexbége wouldultimately usehis materiato
define the Sonota Complex regional variant within the Besant phaBeese two
sites would form a foundation in the archaeological literatanel continue to
shape the discussion surrounding the relationship between Besant, Sonota, and the
Hopewellian Interaction Sphere.
Since the initial publicationand preliminary repis for these sitedittle
attention has been dedicatedhe original source materi&iven the importance
these two sites have in the Besant/Sonota discussion, it is impénativee
returnto further explore these assemblages in order to illumbratedscale
interactions occurring on the northern Plaiddvances in radiocarbon dating
allow us to firmly fix the temporal duration of these sitedhelpexplore
guestions regarding length of occupatiand relations to other dated

archaeological @aemblages. Developments with spatial analytical methods and



technologies also provide further inferences about thklib&ch and Stelzer
occupations

High frequency Knife River Flint siteon the northwestern Plains are rare,
despite their prominence inghtiterature Their very uniquenessarrans careful
exploration toassesshdr significancewith respect to a broadetopewell
Interaction Spherédn these termd,will explore Muhlbachasreflecing a
prestigebased acquisition pattemmvolving both bison products and Knife River
Flint, and suggest thddluhlbach may have been linked to tBenota burial
moundsas part ofa broader regional interaction focusgmbnceremoimal life,

andmortuaryritual in particular
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Chapter 17 Introduction

During the mid1960s, Ruth Gruhn arrived atsmall farmyard near
Stettler, Albertato begin the excavation of a larBesantbison kill site which
would become known as the Muhlbach sihile other bison kill sites had been
discovered and excavated on ttethern Plainsthe Muhlbach siteontained a
unique lithic assemblagiominated byan exotic carametoloured stone called
Knife River Flint. This raw materialouild only be found aguarries in North
Dakotaand Muhlbach was located/er 1 000 km away frortine source aredhe
presence of this rare material was exceptiforahlbertg andintrigued by this
phenomenonGruhn sought comparisons to explain it.

WhenGruhn was at Muhlbach, Robert Neuman and Oscar Mallory were
engaged in a large scale operation excava@vgral ate Precontact sitedong
the MissouriRivervalley in North and South Dakota. Their excavatim®lved
an enormous encampment surroundgdontemporary burial mound complexes,
complete with numerous projectile points, pottery, scrapers, bone tools, and exotic
trade goods like marine shell artefacts and copfr@wn as the Stelzer sitdis
enormous campsite haéveralkharacteristisin common with the Muhlbach site
similar projectile points v erti cal bone feartdares known as
preference for Knife River Flint in the lithaesssemblage

When Gruhn and Neuman excée@their respective sites, their worias
on theboundaryof northern Plaingirchaeological research, l#tie wasknown
about theA.D. first millenniumtime period ® whichMuhlbach and Stelzer date
These prominent archaeologists both noted the similaritig®ishape ofheir
projectile points to the Besatypological form defined by Boyd Wettlaufer in
1955 at the Motach site in Saskatchewarhese broadly sideotched projectile
points could be found in abundance acrossitrthern Plaingnd into the
parkland regionUnlike most Besant siteghe inhaliants ofthe Muhlbach and
Stelzersites had an affinity for Knife River Flint, so much so titég toolstone
dominated the assemblagéhough its sources lat great distancasglative to

locally available raw materials. Thiaw material preferencgould prove to be a
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persistenthemein many subsequelesaniand Sonot&@hasealiscussionsAs
moreBesant Phasgtes were investigated,few otheepisodic occurrences of
single occupation bison kill sites with unusual amounts of Knife River €dimie
to light, but with few concerted efforts to explain what they reflected, other than
ratherconventionabppeals to migrations emanating from the Middle Missouri
region

In the end, Gruhn published a preliminary report on the Muhlbach site in
1969 and planrteto conduct further research into the phenoméhanshe
observed. Neuman ultimately published fiThe
Sites on theorthernGr e at P | 7b,idetaling the results @f several years
of work at Stelzer and related burial amal complexes. In his worke defined
theseparate but relateédbnotacomplex in the Dakotas thhe feltexisted
alongside Besanin the intervening forty years since Muhlbach and Stelzer were
excavated, these sites have become central to the delmt@ingghe relationship
betweerBesant on thaorthern Plaingand the Sonota Complex

Similar bison kill sites with large amounts of Knife River Fimng¢re
discovered includingt he Ri charddés Kill site (Hlady 19
Site (Syms 1977Fitzgerald (Hjermstad 1996), Melhagen (Ramsay 1991), and
Fincastle Bubel 2014 Foreman 2010Varsakis 2006)Many researchers
attempted to fit these datasets into a conceptual framework. Reeves (1983) and
Syms (1977) engaged in heated debates over signazent of Besant and Sonota
labels to archaeological sites and regions, while others attempted to smooth over
the differences and look at Phase as a whél&/{ckers 1994. The debate
concerni ng t hsplittimheosiiumpingd cohtinuesn reoeht i
literature concernin@esantand Sonotdcf. Foreman 201,(Hamza 2013Peck
20171 Varsakis 200%

Since botithe Muhlbach and Stelzsite wererelativelywell documented
in the earlier literaturand hadarge assemblagesiitable for comparisonthey
were oftenincludedin thesedebates. Howevecomparately little is known
about the sites. Research on the Muhl bach
preliminary reportother tharsome selected usestbe arclaeological



assemblagéoreman 200; Hamza 2013Shortt 1993Varsakis 2006)
Neumanbés work continued to be widely <cited
collectionswerewidely scattered. Sommarts of the collectiowere housed at the
Smithsonian Institution in Washington D.C., while ethpartsesidewith 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 ortthern 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 (19¢®9eported a single radiocarbon date
for Muhlbach, while the Stelzer site was not dated by Neuii@r5. No new
data was published on the Stelzer site until Thomas Haberman and Marion Travis
produced two radiocarbon datssingfrom a site visiin 1988and an impact
assessment in 1986 (Sandetrrsl.1988) The absence of new data athhorough
description othe original materialf'om both these sitdsas hampered our
understanding of Besaahd Sonota expressiaons

Given the significance the Muhlbashe and the Stelzer s#thold in
northern Plaingrrchaeological literaturand the limited amount of work
conducted on the source material since the initial publicatibwss important to
further explore the material culture from these sitegsplore the nature of the
Besant occupation at the Muhlbach siseng the original field notes, site
photogaphs, and maps of the bone b&dhorough 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
comparisonsSpatial analytical techniques are applied to the distribution of
artefacs to highlight site formation pra&sses, andreused to explore the
relationship betweetine Muhlbach site and the surrounding landscape. From all
of these threads of information, | 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, | delve inteessence of what is occurringthe
Middle Missouriregion during the Besant Phasgereviewing the material



collected by Neuman in the 1960s, as well as a multitude of surface collections
from the Stelzer site in order to evaluateat Sonotais.

The objective is t@reatea comprehensivgicture 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 sitbg projectile points and other typological
categories without any consideratioiwhat the material record can tell us about
what appear to be unigqeeltural interactions occurring during this period. The
presence of Knife River Flint at the Muhlbaclesg a clear sign of long distance
connections between groups in the regand an exploration of these two
important sites can further our understanding of the movement of high valued
materials andhtersocietalelationshipsn thenorthern PlainsMore than this
observationboth collections raise important ethical issues for archaeologists. We
tend to place a premium on investigations of newly discovered sites. Yet,
precontactrchaeological sites are a finite resoyargd even carefully made and
doaumented 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
guestiongBarker 2003 Moyer 2006 Voss 2012)A half century will soon have
elapsed since Gruhn and Neuman initiated their research: margnaéyical
measures and techniguean be brought to bear on existing collections, creating
important new understandings of the Besaahota phenomenon.

In the following chapters, | will undertake renewed analysis of both the
Muhlbach and Stelzer site locations and collections. Fort€hapl providea
review of relevant literane focused on Besant and Sonata;examination of
what is Knife River Flintcurrent distributions of Besant and Sonota sites in the
region with descriptions of important contemporary sites on the northamsPI
available in Appendix Aln Chapter 3, | 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. | also review the features at the



sitec,and the artefact assemblage coll ected

photographs.

In Chapter 4, | detail the results of the faunal analysis of the Muhlbach
site, discussing the current state of the collectrmhray methods for cataloguing
thefaund assemblage. Using this information, | 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 exploitabn 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 Collecti®tatistics, | will explore how different
faunal elements are distributed across thesitelation tobutchery patterns and
food exploitation. In this chapter, | also use Viewshed Analysis and Least Cost
Path analysis in conjunction with environmentafadto 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 @I75), 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 datisgproduced tdix the Stelzer site into the
northern Plainghronology.l also illustrate and describe the material culture
recovered from Smithsonian excavations, along with several large surface
collections from the sitaith an objective of exploring what is SonoGhapter 7
contains descriptions of the many upright feadorind 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 inaitelnaeological

record and what these imply for Besant and Sonota.



Chapter 21 Besant and Sonota in thé\orthern Plains

Archaeological Record

Muhlbach, Stelzerand the other key sites dealt withthis research come
from a specific time period to which the a
ASonotad have been applied. The term fABesa
Wettlaufer in 1955 at the Mortlach site in the Besant River valley of soutratentr
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 bas
publication, Besargites have been identified widely over tiwthern Plains
They tend to be concentrated in the prairie and parkland regions of Manitoba,
Saskatchewan, and Albertautalso occur in the states of Montana, Wyoming,
North Dakota, and South Dakota.
The Beant Phase has besparckd as transiticsd phase preceded by the
Middle Precontact Pelican Lake Phase and followed by the Late Precontact
AvonleaPhasgVickers 1994). Syms (1977) defined a time range for Besant
extending from 1950150yearscal BP. Simlarly, Reeves (1983) dated the
Besant Phase to 2000 to 1000 BP, with the end of the phase varying in different
regions of thenorthern PlainsMost researchers agree that Besant and Sonota,
whatever they may represent, date from roughly BP (e.g.Foreman
201Q Kornfeld, Frisonand Larson 203;,0Novecosky 1999Neuman 19755yms
1977, Varsakis 2006).
In this regard, there are earlier instances of BasaBonotalike points,
findingsthat have led investigators toeak separatghases andomgexes to
explain their existence. One of these is the Fincastle site in Alberta, a bison Kill
with large amounts of KREhathas produced a series of radiocarbon dates
averaging ca. 250diocarbon yearBP (Foreman 2010). Fincastle would
therefore fall gen earlier tha generally accepted dates for the Besant Phase,

leading us to consider the issue of Besant and Sonota origins. Because of this



earlier date, several scholars have placed the Fincastle site in the Outlook
Complex (Foreman 201@eck 2011, Visakis 2006).

This schoobf thoughtperceived 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 Middé 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 $Mékin Alberta, Peck2011)
placed the Besant phase from 2106 00 BP and considered
that dated from 1560350 BP to belong to the Sonota Subphbsactuality, the
material culture assemblages from these particular sites are virtually
indistinguishable, the sindar difference lying in their ageRatherthansimply
dwelling on taxonomic categorization of these extraordinary $itesever,it is
helpful to see them as reflecting a phenomehanis both rare and episodic, and
in need of a carefully considerexpganation. For simplicity, | will refer to a
BesantSonota 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 sevenal teehnologies began to
appear sporadically in theorthern Plainsegion.One of the most noticeable
changes is theppearancef ceramics for the first time. Pottery is present at
Sonota sites in North and South Dakota, butgseasinglyrare at Besargites
extending northwestward across tifethern PlaingReeves 1983). Tlse
uncommorinstancesarequite similar;vessels are typically elongated and conical
in shape, with a cordbughened exterior and limited lip decoratidvaldeet al.
1995:18). Deorations 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 objectsharp edge tool impressions, but
otherwise display a limitedecoration motifThis potterystyleis consistent with
the Plains Woodland traditipand does suggest an eastern origin of ceramics in
the Besant complex (Waldk al. 1995).

any
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The introduction of pottery on therthern Plaindias 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. Redgohytolith and starch grain analysis inb@
subsequent northern Plains traditiorA@bnlea pottery, which was much wider
spread compared to Besant, has demonstrated extensive use cdmdbieans
across a very broad geographical area (Lints 2012helperiod following
Besant, these major domesticates were found in almost Avenjea site
sampledn 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
ves®ls 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, therhited and episodic use of ceramics during the Besant Phase
could simply reflect their novel status, or conceivablyngicative ofa desire to
obtain domesticates for ceremonial or prestige purposes rather than purely food or
economic motives.

Another echnological innovatioproposed fothe Besant phase is the
more consistent appearance of bow and arrow technology. In the earliest sites in
the Besant phasdyd atlatl, demonstrated by witkecked dart projectile points,
dominate the mateal culture.As time progressegmaller and narmer Besant
projectile points begato appear simultaneously with the wider dart poifitese
miniaturized dart tips are known as Samantha paimtsare thought by some to
reflect use of the bow and arrqWarsakis 206:24). Some Besant assemblages
therdore havea distincty bimodal distributiorof inter-notch or neck width
metrics for smalleand largeiprojectile points. It is not clear what the cultural
implications of this change in weaponry are, and there hdseeota systematic
study of the adoption of the bow during the Besant Pfdmese small Besant
projectile pointanay indeedepresent the introduction of the bow and arrow into
the toolsetDawe (1997 neverthelesdemonstrated that these smaller projectil



points(made from a single trimmed flakeould 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 repregehipblea
times, the bav and arrow hdreplaced the atlatl as the maweaponof choice
(Wood and Johnson 1973).

Frison (1978) singled out the Besant Phase as the apex of intensive,
pedestriarera communal bison hunting on therthern PlainsThereis an
abundancef well-documented bison jump and bison poundssitethe
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 fiRe 1987), and Richards Kill (Hlady
1967).Nevert hel es s sentinenthat@esénsrepfededtytBe)peak of
bison huntings not completely accurat&he practice of communal bison hunting
did intensify on thenorthern Plainsluring the Besant Rise as compared to
earlier Pelican Lake sites, but the use of communal hunting techniques continues
afterwards in both the Avonl e and Ol d Wom
example, he Besant occupation at He&dhashedn is actually very limitedand
it is during the later occupations at the bison jump sitevileateethat most
intenseuse of the site (Brink and Dawe 19&8%eves 1990). While communal
bison hunting methods do appear more frequently during the Besant Phase, the
practiceintensified yet moreluringlater time period¢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 cirthesight to mark the
placement of tipisshoweda marked increase in diameter, indicgtan increase
in dwelling size (Brumley and Dau 1988ickers 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 (@uiL986) 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 secamomic structring of



family units within Besant society (Quigg 198@ickers 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 Besawt &onota, although the
significance of this association and their function is unclear. These features
consist ofvertically positionbison bongoften into the occupation horizowhere
bones are eithgilaced into an existing pit or pushed into the ground. These
features are presentavariety of Besant and Sonota sjit&ruhn (1969) and
Neuman (1975hadcorresponded about the uprights at Muhlbach and Stelzer.
Uprights caralso be found at later sgdike Hokanson (Norris and Hamilton
2004) and Stott (Hamiltoet al. 1981) in Manitoba. The purpose of these features
will be explored in Chaptef, with descriptions of upright features from a variety

of sites on the@orthern Plainsand possible interptative 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 Migwerivalley. His
report focusediponthe Stelzecampsite and a seriesadgsociated burial mound
structures along the MissouwRiverin North and South Dako{@oundary
Mounds, Arpan Mound, Grover Hand, and Swift BildeumanperceivedSonota
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 onrtbghern Plainsalthough
at that time he thought that published descriptions of the Besant point typology
weretoo vague for meaingful comparison. Syms (197f0rtherdifferentiated
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 Knifeiver Flint in the lithic assemblag@ther ley
characteristics of Sonotdher than théong wellmade sidenotched and corner
notched projectile poin@reconical shaped ceramic vessels with limited
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decoration, extensive use of KnRever Flint, bone uprighteatures, and small
domeshaped burial mounds containing a subfloor burial chamber with secondary
interments (Neuman 1975yms 1977Reeves 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 varied athose of thaBesantPhasegiven that
endscrapey, utilized flakesand bifaces occur widely in many archaeological
assemblages on tin@rthern PlainsTheir 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 Sonotdurial 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 stemniiogn the EasterWoodlands. Each
mound site contains two to five burial mounds, situated on the upper terrace of the
Missouri river valley. They range from 16.7#6t0 25.91m in diameterandrange
from 0.43m tol.74m 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 toid8ividuals 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 thatvas primarilysub-aduts who wereinterred at the
sites with some exceptions; Swift Bird Mound 2 RB@dsubadutand11 adults
(Neuman 1973:27), while Grover Hand Moun@ contained more adults than
subadults (17 to 8 respectivglfNeuman 1975:110) he largest proportion of
individualsfor most burial mounds lay in the und®ro-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.

11



Aside from the burialghese 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 patrtially articulateidon 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 (Neuma:68J. Other
artefacts include Besastyle projectile pointsptherKRF 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 pendéats, a
weights carved from conch shells, shell AT
animal and human mandibles and palette bones all speak to the broader regional
influencesaffectingSonotagmanating from the Hopewell world in the Eastern
Woodlands (Clark 984; Caldwell 1964; DeBoer 2004; Neuman 1975; Reeves
1983; Syms 1977).

Sonota and KnifeRiver 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 KRifeer Flint (KRF).
This cryptocrystalline silicified lignite (Gregg 198was 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 Ben projectile points, even at distances exceeding 1000 km from
the North Dakota sources (e.g., Dawe 2013). Later time periods after Cody
Comgex utilize KRF less frequentlygut a resurgence is seen during the Besant
Phase, when agailarge amounts of thmaterial occur at distances that are in the
range of 8061000 km awayrom the North Dakota sources

Cobbles of KRF are found in concentrated deposits in North Dakota, in
the Mercer and Dunn counties (Ahler 1977, Figu®. The primary source area

is extremely concemated and spatially restricteldowever, it is possible to find
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cobbles of KRF in limited deposits @asterrMontana,easterNorth Dakota, and
South Dakota (Gregg 1987), although these sairaee not been well
documentedKRF occurs onf in secondary deposits in glacial till, as the original
source of the cobbles is thoughttavebeen destroyed by glacial activity
Claytonet al. (1970285 proposed thahe Golden Valley formation was the
original source of the materjasthis formation has a hard siliceous bed ig th

upper member of the rock unit with similaternal bedding as KR@Figure?2.1).
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Figure2.1: Raw material sources for lithics in North and South Dakota adapted
from Ahler (1977), along witthe location oBesant, Sonota, and other
contemporary Late Precontact sitésllow dots indicate major sites in region,
which are summarized in Appendix A and Figure 2.2.
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The archaeologicajuarries identified ilNorth Dakotahave been
exploited as early as the Cody Complex period, S3@@0 BP (Gregg 1987:369)
The Lynch quarry, one of the larger quarries known 2h@nt areaof pits dug
into the glacial till to extract the material (Gregg 1987:369). These pits are dug on
averageb min diameter and abo®9 mdeep, and the fields at these quarries are
pockmarked with them. The researchers who identified these quarries estimated
that approximatel28 000 cubic metersf KRF had been removedutonly about
half of this mataal would have beenseable (Claytoet al. 1970).

While KRF iswidely recognizean thenorthern Plainsidentifications of
the material have been critiquex there are a series of similar materials in the
region. These locklike 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 (Ahldr977; Kirchmé& 2011; Loendorkt al.
1984) These materials exhibit a similar colour and lugid¢RF, as well as a
similar patinabut it is possible to separate KRF from these mateH&§:. is
typically a translucent brown, but the colours will vary from blondeetar black
and will formwhite patina as the material chemlgakeathers (VanNest 1985).
The distinct colour and translucency of KRF makes it standmongother raw
materials in lithic assemblages like quartzite or chénsit is the flattened plant
detritusvisible within the materiahatis the key distinguishing chaneristic
separahg KRF from other similar material€laytonet 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 materatshmeir
(2011:22) foundhatby usinga combination ofmacroscopicmicroscopic, and
ultraviolet irradiationsix percenof the similarlooking materials were being
falsely attributed to KRF. Whilénts identification issue can bias interpretations,
most of the lookalike materials only occur in small nodulegtentoo small to
form theprojectile points and tookseen at most site$hisattribute suggesthat

the largerformal tools are likely m@e from KRFcobbles
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Distribution of Besant and Sonota Sites

Archaeologists havielentified Besant and Sonota sites across much of
westernCanada anthe adjacent American states. The distribution of these sites
is presented in Figur2, showing archaeological sitessified as having
BesantSonota or relateccomponerd A summary of major sites in the region
can found in Appendix AThis sitelocation datavasobtainedfrom a variety of
government and archaeological agentiesmantain databases of archaeological
resources in theegion There were@ numbeof differences irthe form of data
and attributeprovided bythe different institutiondimiting what can be deduced
from this distribution. ie accuracy of locati@hdata #so varied widely within
the sources, but this error has limited effect at such a broad scale view of the
region. The main issuEfeding meaningful interpretations of this data set
concerned the watyre agencies categorizatchaeological taxéor each ge.

Sites in the Aberta and Manitoba databases cdgdclassified as Besant or
Sonota, but Saskatchewan classified sitgkis general time framasonly

Besant. Wyoming and Maana classified sites as Besdnit North and South
Dakota designate sgeas 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 Woosilasdh the

South Dakota database rather than Sofidte. variane stems from the variety of
typological groupings employed in the regidmthe Middle Missouri during this
time period researchers have defined ceratypeslike Valley Cord Roughened,
Feye Cord Roughen Ellis Cord Impressed, Scalp Celrdpressed, Misouri

Bluffs Cordimpressed, 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 discussigmsakingthe distribution of Besant and
Sonota in South Dakowomewhat less precise thather regions of theorthern

Plains
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Similarly, the designation of Besant on the rest ofniv¢hern Plaings
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, sidenotched points that range from finely crafted to cruehede. This
form issimilar to a variety of Middl@nd LatePrecontact point typebke those
of the Mummy Cave Complex someMcKean Complex specimens such as
Hanna (Waldest al1995:18) Thissituationcanlead to misidentification and
overrepresentation of Besant asseagbk across the entire region. The
classification of Besant components in Plains shesefore presentshallenges
Where further study is intendealssemblages should be vetted as well as
radiocarbon dated to assert their placement within the Besase.Pha

For the aforementioned reasong need to approach thestribution of
Besant and Sonota sites on tieethern Plainsvith some cautionFigure2.2
shows the locations of all Besant, Sonota, and Middle Woodlandisiesin
databases fdhe regim. In total, there are over 2 500 different archaeological
sites identified in the northern Plains region for this time pefibdre are gaps
and hotspots within the distribution of sites, but it is difficult to ascertain whether
or not these patterns atee result of underlying cultural choger 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 intbe Rocky Mountains and the intermontane basin in
Wyoming. h this connection, it is worth noting thartoadly sidenotched atlatl
points that are similar but unrelated to BesartwidelydistributedacrossNorth
Americg and can occur in other time pmits 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 byaWfet
(1955).Now, over 50 years since the definition of Besans jgossible to frame
developments within the discipline arouhe contexa originally provided by
Muhlbach and StelzeFirst, the successful communal hunting patterns employed
at Muhlbach werén widesprea useduring the Besant Phag@ubel 2014 Frison
1971, 1978;Hlady 1967 Hjermstad 1996Novecoskyl999;Ramsay 1991Reher

16



1987 Shortt 1993)While theremaybeidentification issues around Besant
projectile points, the can be little doubt that Besant sites are among the most
commorty represented ithe northern Plains region. This prominence speaks to
the broader socis@conomic changes occurring within this time period, suggested
by the abundance of communal bison kitieg noticeable increases in average
Besant tipi ring sizes over other timeipes (Brumley and Dau 198&)uigg

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 KRFsamesites on the northwessn
Plainsis a characteristic of the Besant Phase, buntlagnitudeof this
phenomenon is often overstat&iventhe broad distribution of Besant sites in
the region, it is apparent that this high frequency KRF signature is actually quite
rare. Of the over200 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)d8@h23 (Johnson 1983), EgRri1 (Varsakis
2006), and Pigeon Mountain (Peck 2010). While timeag bemore sites hidden
throughout théigreyo literature, the fact is that high frequency KRF sites are the
exception, not the rule. Muhlbachaseof but a hadful of western Canadian
sites that feature projectile point assemblages dominated by KRF.

This Besant er&RF connection to the northeast Plains parallels the
development of Sonota and the appearance of communal burial mounds. During
this period, the Hopwellian world exerdits influence far beyond the East
Woodlands region in order to obtain exotic, high status goods, like marine shell,
copper, obsidian, and KRE&rr 2006; Clark 1984; Caldwell 1964; DeBoer
2004; Neuman 1975; Reeves 1983; Syms L9iYe capacity of theHopewell
Interaction Spherto reach across therthern Plains regiors demonstrated by

the presence of obsidian froviellowstone sourceis Hopewell sites in lllinois
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and the appearance of ram effigies in Hopewell buima@@hio (Caldwell 1964
DeBoer 2002, 20Q4Griffin et al. 1969. These continental interaction®uld
logically crossthe Sonota worlénd are very likely to be implicated tine
amalgam of Plains and Hopewell characterigiegaledn the Sonota burial
mounds.

With this framing in placef becomegpossible to probe how Muhlbach
and the high frequency KRF sitegy have articulated witthhe Sonota realm.

The discoveesof Muhlbach and Stelzériggered a longstanding taxonomic
debate within the disciplindut that debatbas been based largely on incomplete
knowledge of the assemblages from these foundational\&iteare today able to
provide a strongegmpiricalcontext through whicko examine interaction

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

what season that site was occupitereone or more kill episodes involved at
Muhlbach, and if more thame kill episode took plackow widelyspaced were
thoseepisodedikely to be in timedt is equally important to detmine how many
animals were present at the shew those animalsere processe@nd how the

kill locus was managed to such great effect.

For Stelzerywe must alsaletermine when that site was occupied, and to
what degree it was contemporaneous withrimgaurial 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 20000Uas that
assemblage the result of palimpsest occupations by more Rsixksigroups
over a number of centuries, or could it have been created by very large groups in a
condensed period of tifdéarticularly in the latter alternativeow would the
Stelzer inhabitants have supported themselves economiBah@wved analysis
of theassemblages 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 Besaatota world, the task to which

| now turn.
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Chapter 317 The Muhlbach Site: Excavations, Features, and the

Artefact Assemblage

The Setting

The Muhlbach site icated to the souttest of Stettler, Alberta, near
Buffalo Lake and the Red DeRiver. Situated on the edge ofmall unnamed
sand dune copiex (Figure3.2), the site lies on the boundarytbie Prairie
Parkland ecoregion¥he Parkland is a mosaic ecosystem of aspen forest and
short grass prairie located between the open prairie and boreal forest ecoregions
This ecoegionhada strong detenining 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 anéxtent of the parkland
region(Strong and Hills 2005) ocal residents informed Gruhn (1969) that the
area around the Muhlbach site veggnificantly mae goen 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 narrowewithin the pas2000 yeargBeaudoin 2003; Campbell
et al.1994; Malairey and Sherriff 1996)The sippression of fire and the near
extinction of the bisohaveallowedthe parkland ecoregion to expand beyond its
historical boundaries.

Soil types can provide a certain amount of environmental information
about an area and tp&ant communities established there. The soil zones
immediately adjacent to ttsite are chernozemic soils (Figud), soils with
well-established and thick organic horizons that develop under a prairie
ecosysten{Soil Classification Working Group 1998)earby the site are patches
of luvisolic soil, a soil ader that typically forms undevell-established forested
environmerd. The nearby Red De®&ivervalley wouldhavebeen treeds well,
and would haverovidal riverine and aspen parkland ecosystantresources

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 ocqupiealbly in
an open environment with a short grass prairie ecosystem, and forested aspen
patchesearby.

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 pockeddl of s
interdunal wetlandthatsurround the Muhlbach si{€igure3.2). These water
bodies could have provided drinking water and wetland resources for explgitation
butit is difficult to determine théongevity of these water bodies, asgt water
levelsfluctuatedue to climate and seasonal changes. Wailtd. (2007:186)
discussed the ecologitadiverse landscapes present in sand dune complexes,

providing a wide range of microhabitats and resources to support aboriginal

populations.
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Figure3.1: Soil order classification around tMuhlbachsite locale Soil order
data provided by the Soil Landscapes of Canada v3.2.
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Figure3.2: Surficial geology around thiduhlbach site locale. Surficial geology
classification provided by the Alberta Geological Society.

Initial Discovery and Excavation of the Muhlbach Site

The site wasincoveredunderneath the farmyard of William and Mary
Muhlbach The familyhaddiscovered the site whildigging postholes for a new
corral uncoveringan extensive layer of bison bone in a dark coarse sand matrix
0.5 m beneath the surfadeis unclear when the Muhlbach family initially
discovered the site, but there were no agolagists at th&niversity of Alberta
when hey attempted t@ontactsomeone about the sitRobert Graham, a local
resident, excavated a portion of the site in the caral collected several large
side notched points made from KRFhe sitecaughtthe attention of Alan Bryan
and Ruth Gruhn in 1964yhile engaged in a survey of archaeological sites in
Central andhorthernAlberta. Gruhn returned in the summer of 1965 to carry out
the only excavationatthe siteto date

Gruhn(1969)focused on the agewithin corrals, laying outhree
excavation blocks in grid made of two by two meter units oriented on a rorth
south axisaround thelisturbed portion of the site where Robert Graham had
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previously excavated (FiguBe4). Gruhn assigned a letter tagh unit based on
the row and @&wo-digit number based on colurmim this grid system: letters
begn at AAO0 and increased as units progress:
started at 10 and increased as units advanced from west to east.

Some errors occurdeduring the numbering of excavation units that
affected records for the site. A miscalculation inrtbetherntrench caused this
area to receive the wrong letters, L10 to P10 (See F&dyeln terms of distance
north from the datum, these units sholige been H10 to L1@nd Gruhn (1969)
attempted to correct this error by reclassifying these units in her preliminary
report on the site. In this analysis, | have reverted to the original L10 to P10
sequence for unit numbers in thertherntrench as al field notes and faunal
cataloguenumbers reference these numbers. Another issue revolves around Unit
A19, as arhaeologists excavated this yrbutthe faunal remains and records are
currentlymissing. The amount of bone recovered in this unit cannot be

determinedand | will exclude this unit from the faunal and spatial analysis.
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Figure3.3: Muhlbachsite area andexcavationsadapted frontGruhn(1969:13).
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Figure3.4: Muhlbachexcavationunits andbison NISP Note that there is no
faunal data for Unit A19.

Gruhn (1969reateca 0.5 msurface contour map with modern structures
and landmarks, measuringréace elevations of the surround landscape and
unit cornerswith a Cowley Automatic Level. 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 todlashiona Digital
ElevationModel (DEM) of the site. This DEM provides a higksolution
continuous elevation surface for the sttigating the capacity further our
understanding of the Muhlbach site.

Excavations at the site wetarried outusing baulks, leaving 0.2 on
eitherside ofeachunit (Figure3.5). The archaeologists excavateatk unit by
shovel until thg reached thével of the bone bed, whet®wels, dental picks,
and spoons werthienused to carefully expose each bone, which was then mapped
in situ (Figure3.6). They also mappedi&facts, rocks, and some noteworthy

faunal elementsall of thesan three dimensions relative to the southwest corner
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datum of each uniExcavators used screens to sift through some sediment at the
site, but the size of the screen dhe consistery of screeningat the sitas
unknown.Artefacts were catalogued based on unit and stratigraphic horizon:
primarily above, in, or below the bone bé&ubfiles were drawn of each watiter
each unit was excavated, theaulks between eachitiwere removedand the

bone bedvithin each baulkvas mapped.

TR e LN S T s W
Figure3.5: Muhlbach Mainexcavationareawith Ruth Gruhn in the centr¥iew
west Photograph aurtesy of the Royal Alberta Museum

Figure3.6: Bone bed in Main excavation area. Photograph courtesy of the Royal
Alberta Museum
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Due to time constraint§ruhnmapped &unal remainsnly in the main
trench areaas this contained the greatestcentration of bone fragments and
artefacts. The eastern block of excavation units also codtalmendant bison
bone fragmentdut the density of the faunal remains decreased swiftly towards
the north and eassimilar to thenorthern blockwhichyielded small amounts of
bone thaglso tapered off towards this directidrhe aforementioed faunal
distribution indicateshat the excavation had uncovered the northern edge of the
bone bedTo explore suth of the excavationsedimentores were usei
determine the extent of the bone bed (Figui® Based on the appearance of
bone fragments at the appropriate depth in the core, it was determined that the
bone bed extende2b msouthwards underneath the existing buildings at the yard.
In total, 134 m? wasexcavated of the estimatéd250 nf of the bone bed.

The stratigraphwt the sitavascomposed of several paleosols and coarse
eolian sand depositgldled with rodent burrowg~igure3.8). Gruhn (1969:133
135) designated four stratigraphic zonetha site, Zones A, B, C, and D. The
first stratigraphic unit, Zone Ayascomprised of the modern Ah horizon and the
compressed manure that covered the surface of the site. Zone B was
approximately 0.5 m of grelgrown massive coarse sand depogitthin paleosol
is present in the Zone B stratum, busitliscontinuous across thite Just
underlying Zone A (the Ah Horizon of the modern soil), this paleinsabne B
suggests that the sand dunes reactivated at some period between the main
occupatioratthe siteand the modern surface. Excavation®mt A24 exposed a
buriedpig skull in an intrusive pit (A28\20 Profile Figure3.8). The significance
of this pig skull is uncleabut given presence of a domestichtpecie®f
European origin, and th#te top of this feature is in line with thigleosol in
Zone B it is likely that the dune activation occurratisome pointluring the
Historic perial.

TheBesantoccupation resided in Zone C, a layer of black, organic rich,
medium tocoarse sand that laéred to all of the faunal remajngith charred
horsetail stems interspersed amongst the bone. This black to dark grey sand was

relativelythick andcontinuous in the Main trench area, as well as towards the
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eastern excavi@n block, butthe paleosol disappearad excavations moved
northwards (See C2G21 East profile, Figur8.8). Furthermore, this black sand
was not present in the northern block at the site (seeQ11l1Profile and M141

M17 Profile, Figure3.8). Somewhere between thertieern and main excavation
area the paleosol disappears, butdbeupatiorcontinuel. This distributionis
important to noteas the distribution of faunal remains and artefacts in relation to

the paleosol could have implicatioregarding activity and wé& areas at the site

Legend

Landscape
17 7 7 Limit of Black Sand
17 7 ] Limit of Bone Bed
[ | wetland
Il Disturbed Area
e Positive Cores
* Black Sand
©o Negative Cores
NISP
[_Jo
B o-s0
[ 50-100
[ 100-250
[ ] 250-500
| I s00-1000
B 1000-1500
B - 1500

Figure3.7: Extent ofbone bed andllack sandstratum based oprofiles andcore
results with underlying DEM.

28



Gruhn (1969:133) interpreted the black sand as a palososome type
of wetland when the kill occurredshebasedhis interpretatiorpartially on the
burnedhorsetail steméEquisetum spip the strata, but alson the presence of
mottling and irregularly shaped orange concretions in the yaii@ey sand
beneat the bone bed. The presence of these soil characteristics is typical of
waterlogged soils that lead to gleyiofithe sedimenfrom the anaerobic
environment. The presencelafrsetail in the paleosol suggests titetliving
surface at the site was wataturatedecause thiplant typicallygrows in wet
sandysoils. The pit and upright features from the occupation in Zogen@rally
penetrate into the lowest stratuwith the black sand conformiragound 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 foundhat the siteand black sand stratum continued underneath the
extant buildings at the site (Figu8e7). While the core results indicate that the
bone bed spreadarther south, the black paleosol is not continuous. Several core
results produced bone at the appropraeth, but the black sand stratum was not
present. This discontinuity of the black sand stratum is visible in theAA50
South Profile (Figur&.8). While the majority of the bone bed lies in this stratum,
some areas of the site extend beyond it.

There vas no visible stratigraphy within Zone €lijggeshg that there was
a single ocapation event at the sitalthough Gruhn (1969:140) considered the
possibility of multiple kills in quick sccession. Portianof the bone bed had been
burned creating concearated areas dfurnedbone fragments in Unit812,B13,
and B14 (Figur&.24). These units have the highest concentratidruofiedbone
at the site, with surrounding units having incrementally bessedbone. The
burnedbone is dispersed amongst tharfal elements at the site, withwnrned
bison bone overlyingurnedbone in most units in the Main trench of the site
(Figure3.24). The stratigraphic position of theirnedand umurnedbone
indicates that thereaveat least two kill events at the sitane killin which part
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of the bone bed was bwedafterwards and another that covered the existing
burnedbison bone.

The lowest stratigraphic unit at the si@®ne D,wasa yellowgrey
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 Glaten
did not encounter thiacustrine clay at the Muhlbach siges the high water table
prevented deeper excavatigbsitlacustrine clayayerwas reportedlgommon in
the general vicinity of the sitfgruhn 1969:130)Furthermore, Gruhn (59:133)
referedt o Zone D as | inked to the formation of
anmoor type soil (Weenboden) imn area with a high water talile. Snlase
referring to an early form of soil classification developed by Kub{@&8&3:84)
Thistype ofsoil forms when water periodically covers the sediment and
propagates variable peat formatamtop of tle mineral soilbutthe sediment
itself is completely waterloggedt alltimes. This soil type would be referred to as
a gleysolic soil todaySoil Classification Working Group 1998his information
indicates that at the time of occupation, the soil a Muhlbach sitevas likely
waterloggedbut anysurface water woulde depenénton the season of
occupation.

It is important to consider the paleoenvironment of the site occupation, as
these factors hawebearing 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. Thdlgueky
sand stratum visible in the dih andeasterrexcavation blockdoes not appear in
thenorthernarea at the site, and likely disappears somewhere between these areas
(Figure3.8). Furthermore, Zone C does not connect to the nearby wetland to the
northeast of the site (FiguBe7). Visible in the east profile of C2621 (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 paletisel at
site was not connected to any modern water bodyfobmiedindependerty in
the pastThese characteristics indicate thatBesant occupation occurrada
small nterdunal wetland typical &fand dune formations found on tia&thern
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Plains This wetland was subsequently filled in by eolian sand deposite as th
dunes became activated, covering the bone\Wedfe et al.(2007) postulated
that Precontact aboriginal activity in sand dune areas contributed to the
destabilization of the eolian depositausing the dunes to reactivate, a likely
scenario for Muhlbdt If the dunes around the site were activated by human
activity, thenit could explainwhy the sitewas buried after the most intensive

portion of the occupation.

31



North Pofile
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Radiocarbon Analysis: Samples andResults

Gruhn (1969:144) obtained a conventional radiocarbon date from a
compositesample oburnedbonesin Unit B12, yielding an age af270 +150*'C
yrs BP. Since the bone bed at the site demonstrated no visible stratigraphy that
would indicate multiple occupations, Gruhn (1969: leii)cludedhat this kill
represented a single ogation event. This initial dateas consistenwith the
ages of other known Besant sites onrtbehern Plainsalthough Gruhn had
reservations regarding the integrity of the date. The site lay under a modern
corral and there were concerns about contatiim from the manure seeping
down from the surface. With recent advancements in the precision of dates
produced byAccelerator Mass Spectrometry (AMS) and tiroad error
accompanying thisarly conventional radiocarbon daieis necessary to
revaluatetemporal span ahe Muhlbach site.

| selectedl5 radiocarbon samplé®m Stratum Gn three rounds of
dating fromthe Muhlbach faunal assemblage, distribigexbss all three
excavatbn areas in order to assess any variation imgjeéor thedifferentareas
of the site. In addition to the 11 samples from the general faunal assemblage, four
expedienbone tools were also datddlith the assistance of Dr. Duane Froese
(Earth and Atmospheric SciencéBjiversity of Albertd, | submittedthe bone
samples tahe University of Californidrvine Keck Carbon Cycle Accelerator
Mass Spectrometry Laboratoryhere thesamples werdemineralizedn orderto
extract the collagenhenultrafiltered, combusted, and counted. The results were
calibrated using the IntCEB curve in the OxCal 4.2 Calibration ProgréBnonk
Ramsey 2009Reimeret al.2013) and are summarized in Taldel and Figure
3.9. The results in Figurd.9are calibrateavith two sigmavalues.

The initial round of dating (UCIAMS 89684 89687) produed ages
ranging betweea688 and 120 cal BP, roughly four hundred years earlier than
Gr uhnoés or 1582 tm9a&al B .aNthige the driginal date from the site
fell within ranges given itheliterature for theBesant Phaséhe initial Muhlbach

datefell relatively late in the phase. This preliminary round of dating brought the
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age of Muhlbach more in line witliges typical for othéBesant Phassites

However, sample UCIAMS 89685 produced an unusually high C/N ratio and the
ultrafiltered collagn was a light tan colour rather than a typical whiteatsribute
that could indicate crodsking of exogenous carbon contaminants with the bone
collagen(John Southon 201personal communicationyVhile this date does

align with other samples, the gmbility of contaminatedamplegprompted

further datingof the site.

Table3.1: Radiocarbomesults from Muhlbachy ellow indicatessampleswith tan
collagen, that could indicasemetype ofcontamination
Sample ID 14C Date (BP) Sigma U 1 3 T C/N

GSC-696 charred bonegB14 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 | 2357-2336G
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 Al12 1660 20 | -19.02( 2.97 | 1609-1529
UCIAMS-131379 [long bone Al2 1620 20 | -19.52| 3.05 | 1563-1416
UCIAMS-131380 [long bone Al12 1645 20 | -18.83| 2.94 | 1609-1445
UCIAMS-131381 |metapodial C10 1625 20 |-19.58| 2.82 | 1567-14186
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 Al13 1600 20 | -19.36] 2.83 | 1545-1414
UCIAMS-89687 |astragalus C10 1615 20 | -19.22| 2.81 | 1559-1415

| selected sivsampleUCIAMS 114940114944)for a second round of
dating in ordeto resolve the contamination issualao increase the dapaol for
radiocarbon date®©ne sample failed to produced enough collagen for dating, and
again three samplgselded higher than norrh&/N ratios with tan collagen
(UCIAMS 114941, 11493, and 114944&rom this round of datinghree dates
fell betweenl532and1401cal BP, matching the results from the initial
radiocarbon date3wo samples produced dates apqmately 1000 years older,
at2357 to 2336 cal BEnd2844 to 275@al BP. These results initially appeared
noteworthy, as theomparabld=incastle site irsouthern Albertahad also yielded
radiocarbon dasof ca.2500 cal BRBubel 20134.

Upon reviewirg the elements that produced these earlier datesed
different taphonomic characteristics as compared to the rest of the assemblage.

Theorganic rich, black sanadhering to the bondwavily staineall of the
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faunal assemblage a dark to light browhe samples producing early dates came
from bison first phalangehat were also stained dark brovimut underneatthe
top dark layerthe samples haal distinct white colowation. This colouration is
typical of sun bleaching observed on bone left exposed on the s(irégaeen
and Peske 19707 his underlying white colouration of the bone indicates that
these samples had been exposed for some time on the surfacehmfavere
buried with the restfadhe faunal assemblage. In addition, there were no visible
cultural nodifications to either phalangehile every other element that was
dated demonstrated clear evidence of butchery possible thathese elements
couldhavederived from much older lson specimes) as loose animal bone is
common upon the northern Plaiifsso, these elements that date to a millennia
earlier than the bulk of the radiocarbon dated samples majtterelated to a
major kill event that occurred at tkée.

The thirdround of dating targeted a series of expetdi@me tools that had
been uncovered in the inventory of the faunal collection (UCIAMS 131378
131381).1 selectedhese bone tools for dating resolve several issud¥evious
rounds of radiocarbon dating hgie¢lded a wider range in dates than previously
expected, anthcreasing our pool of radiocarbon dates would resolve sampling
biases. Tie objective wato further separate the cultural occupation of the site
from any natural occurrence of faunal remainthatsite as these expedient bone
tools should date close to the cultural occupation of theTiethirdsetof dates
produced a range betwe&609and1415cal BP. While slightly older than the
bulk of dates from the site, at two sigmas these boriagss are
indistinguishable from the rest of the faunal assemblBEgs.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

age of the site across a larger time span.
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These expedidrbone tools were made either during or close to the
occupation of the Muhlbach site. Tlmanclusionis certainlya logicalpossibility,
asa quickly craftecbone tool would nobavereceiveal the same attentioas a
finely crafted flesher. Interestinglthe i**C values from these tools match the
values produced by other Muhlbaobllagen samplesather than the values from
the Stelzer sitdSeeli**C values in Tabl®.1). T h €3C Udues for bison generally
become more negatitewards the north and west, as the environment becomes
more dominated by C3 pathway plants and grasses (Chigh@h1986).These
results do suggest that these bone tools were from lisagm on the
northwestern Plainsrather than the Middle Missouri region

In summary, these radiocarbon dates indicate a single period of occupation
of the Muhlbach site. Excluding the two outlieatéls, the new dates cluster
betweenl688and 191years cal BP, and supp@®tr uhndés notion of
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 intermiXxmgrafdand wnburned
bone within the bone bembnfirmsthat there weraeverthelessmultiple kill
events at the site, within this single period of occupation.
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Featured Uprights, Postholes, Pits, and Hearths

There are 18 different features from the Muhlbach sitduding bison
bone uprights, pits, hearths, anviisirnedboneconcentrationsand modern
postholesl will describethe nature and contents of each feature with as much
detail as possibjdut thee is limited informatioravailable from the excavation,
partially due tgoroblens during excavations, or omission from the field nadtes.
addition, nightime visitors to the site removedmeof thefaunalremainsfrom
the featuresmaking the inventorincomplete Profiles of selectfeatures 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 Mas&te Log prepared bywh Gruhnpothhoused at
the Royal Alberta Museum.

Features in theMain Excavation Trench
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Figure3.11: Features in main excavation area
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Feature 1

Feature 1 is a bison bone upright in the veesitral area of Unit A12vith
15 faunal elements positioned vertically in the sediment beneath the bone bed.
The uprightfeature was contained in3@ cm long by 33 cm widarea and began
at 108 cm beneath the surface. The feature is visible in thevedst of Unit
A12 (Figure3.12), and this profileshowsthat the dark sand from Zone C
continued down around the faumamainsn a pit with steep walls. The steep
walls of the pit with an uprigtdre similar tahe postholes found at the Ruby site
(Frison 19714dso see disussion of Uprights in Chapté&). The feature contained
the blade portion of a scapula, the juveriaphysis of a right radiuayight
distal metatarsaf right proximal epiphysis of a tibia, one lumbartedra, one
cervical vetebra,apatella fragmentaright ilium, anincisor, two mandibles, and
four ribs. The ribs were not collected, and the mandibles are missing from the

collection.

. Rodent Burrow
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Figure3.12: West pofile of Unit A12 with Feature 1 irwall.
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TFeature 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 bedExcavators collectedrgght femur shaft and a left juvenile

calcaneus from this feature.

Feature 3

Feature 3 is an upright with four bison bones and a lawgblepositioned
vertically in the sediment. The feature measures 15 cm in digrartebegins at
108 cm below the stace. Achaeologists retrievedaervical vertebragnefirst
phalanx.onelong rib shaft fragment, arzheflat bone fragment from this feature
It is not clear what arrangeentthe faunal remains and the rock werghint there
are similar features fourat the Stelzer site (Sé@pendix Cand discussion

about upright features in Chapi#@r

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 diametend 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 diameterwith nine bison bone elements arrange verticallthe sediment.
Collected from this feature are two metapodials, as well as a complete right
metatarsal, cranial fragments with a petrous pyraamdtlas vertebra, the
scapulaprocess from a scapula, and fragments from a complete right pelvis.
Based a the profile of the feature in the south wall of B13 (Figaife9), 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 gllow sand. The upright is along the west wall of the pit. This

40



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 givedeed support.

B14 B13

Concretion

Bone

50cm

Figure3.13: Southwall profile of Unit B13 with Feature 4 iwall.

Feature 6

Feature 6 is an upright in the southwest corner of Unit A14, where a large
number of bones wergled andseveralpositioned 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, tarsaisl, phalanges. It is not clear igh
elements were in the uprightiorthe pile. Visible in the south profile of Unit
Al4 (Figure3.20), the black sand of Zone C follows the shape of the feature
down through Zone D; thsrrangemenindicates that the ugiht 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
areaof Unit A13Gr uhnds cr ew bsanbdnesandeard f i ft een
indeterminate number of carpals and tarsals from thé lpaive identifiedwo left
distal femoraaright proximal femuracomplete left and right radia right distal
humerusaleft humerusanimmature right metatarsal,left sapula head, two
left acetabulag amolar,aleft 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 B1bddR.
The pit contained two complete radii, a first phalaamavicular cuboid, one

large complete axis, and a carpal.
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Figure3.14: Feature 10 in profileyiew southwest. Photograploartesy 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 3@rdhcontained several
large limb bonescarpals, phalanges, and rib fragmeB&sed on a photograjoff
the feature, there are three distal radii and one proximal tibia present, as well as

some phalanges and carpals.

Figure3.15: Feature 12 in profile, view west from Gru(i®69:150.
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Figure3.16. Westprofile of B10 with Feature 12 iwall.
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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 cetbgand with
small fragments aburnedbone and charcoal in the walls of the feature. The
hearthwasoverlain with umurnedrib and bone fragments, indicating that the
feature must have been created at an earlier stage of occupation at the site, before
it wascowvered up by uburnedbone.

Feature 14

Feature 14 is a series of concentrationsushedbone fragments in Unit
B14. This unit had the greatest concentrationwhedbone from the site, but
excavators found theurnedbone in a largearea throughoutnits B12,B13, and
B14. There are five main concentration®afnedbone, although the content of
these features is not cle&@ruhn collectedamples oburnedbone for
conventional radiocarbon dating, atheése sample bagentained hundreds of
small (ess tharb cm long) bone fragments charred completely black. Most of the
bonefragments were not identifiahlbut | recorded severdbng bone fragments,
small rib fragments, phalanges, and vertelriiein theradiocarborsamples
from this areaUnchared bone fragments overldyetse 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 modenirusive features removed portions of the bone bed,
presumably from when the Muhlbach family initially discovered the site.
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Figure3.17: Main trench with Unit C10, B10, and B1Heatue 15 circled irred.
View southeast. Photograghurtesy 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 thestaitedo dip down below
the top of Zone D, but thexcavato did not record theimensions of this pit. The
profile indicates that the pit was 50 cm wide at the wall. Based on the profile
some elements are oriented vertigaflithough the contents of this pit are

unknown.

Cc12 c13

0

. Rodent Burrow

Concretion

Charred Bone

Bone

50 cm

Figure3.18: North profile of Unit B12 and Feature 16. Yelloime indicatedimit
of charredbone inprofile.
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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@adile of the unitthe south profile
shows a wedge shaped pit (Fig8r20), but the east profile indicates a straight
edgel pit (Figure3.19. The pit extends 20 cm north from the south wall and
approximately 40 cm on the easést axis. Based on thewthb profile of the
feature, there appear to be several elementstederertically in the sedimeriut

theexactcontents of this feature are unknown.
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Figure3.19: East pofile of Unit A12 with Feature Zin wall.
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Figure3.20: Southprofile of Units A12, A13, and A14 with Features 6 and
Feature 17 irwall.

Feature 18

Featurel8 is comprised of several large cobbles surrounded by flakes of
bonein thebaulk between Units C10 and BIThe bone fragmenizresumably
resultedfrom smashing bonen the cobbles to extract the mary@wfor grease
production. Theesearchers did not collect tbebbles, andherefore | cannot
verify any wear from this activitythe proximity of the bone flakes, as well as the
Feature 13 heartfimakesthis configuration interesting.
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Features in the Eastern Excavation Trench
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Figure3.21: Features irasterrexcavationtrench
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Feature 5
Feature 5 is an upright along the north wall of Unit CRésearchers

recorded little informatiomn the contents of this feature, only that several limb

bones werefound clustered in a vertical position.
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Feature 8

Feature 8 is a bone ught lying on the east side of the baulk between
Unit C20 and D20Bone was positioned vertically in a pit that was 20 cm in
diameterand extended to a depth of 40 cm below the bonebbexvators
collected19 elements from the featurigcom whichl| havecatalogieda mandible,
thoracic, cervicaland unidentifiedsertebral spinous processtwo scapulasyne
humerusaright distal tibia,aleft metatarsalanulna,aright calcaneus, long bone

fragmentsafirst phalanx, and four rib

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 Btratum. This is unlike the other upright featurewhich
the Zone C stratum continues around the bahésfeature hdbeen puséd into

the underlying sediment, rather than dug and placed in.

B19

A19

. Rodent Burrow

Bone

50 cm

Figure3.22: Unit A19 westprofile with Feature 9 inall.
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Figure3.23: Feature 9 irprofile, view west Photograpltourtesy of Ruth Gruhn
Feature 11

Feature 11 is a pit in the northeast cornerof Unit@1.uhndés team f oun:
the circular area of dark samgth a diameter of 15 cm, at 91 cm below the
surface andit extended to a depth of 118 cm. The walls of the feature were
completely straightandthe excavatordid not collect anyponeor artefactgrom

this featureThis feature was likely a posthole.
Distribution of Burned Bone

Oneof intriguing characteristics of the Muhlbach bone baalvesthe
large concentrations of burned bdoandthroughout the main trench. Depicted
in Figure3.24 these corentrations 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 andremental lower amounts indleastern
and northern area. Thisyer of burned bone iateresting but taphonomic issues
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andidiosyncrasies arounguantification ofburned bonéTable 3.2)need to be
consideredefore further inferences can be made
Table3.2: 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 10.0{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 64 123.4
RAD 5 229 | 2.2|FLT 2 34 5.9
ULN 1 123 [{0.8|LB 25 10451 2.4
CARP 25 786 [ 3.2{UN 1596 | 2430 [ 65.7

Total 1984 | 13138{15.1

As can be observed in Figuse24, Unit B13 has significantly lower
guantities of burned bone, even though adjacent units yielded an abundance of
burned &ments. This pattern &collection bias¢hiefly 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) casumed 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 bagséaap that the burned bone area
(Feature 14) had a high concextion of small (~ less thandn 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 borastbeen a subject of interest in
archaeology and osteology, specifically for quantifying the effect heat has on
structure, chemistry, and size of bone (Lebon 2@Hipmaret al. 1984; Stineet
al. 1995). It is evident that the burned bone from Muhlbaak exposetb

variable degrexof 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
exclusian from the assemblage. The colour range of burned bone indicates that
the burned bone was exposed to a fire ranging between 285° and #4QC
leastl5 minutes at the high&emperature ranges and at most 120 minutes at the
cooler end of the rangéebon 2010:149Shipmaret al. 1984:314), a range

similar to rgorted values for campfires, althoutdfie maximum temperature of a
campfire is largely dependent on the type of fuel (Shipetah. 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.

Features [ | charred Bone Concentration - Biface > Graver NISP - 25-50
[ | Anvils I »iodern Post Hole ¢  WorkedBone - Point [ Jo [ s0-100
;-;:-;_j Area of Bumnt Bone - Pit = Endscraper «  Retouched Flake I:l 0-10 - 100-500
Charcoal Concentration - Upright s Flake ,-I 10-25 - >500

Figure3.24: NISP of buned 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 burrckly and hot,
reaching 682°C at the ground surfadmuttheylack 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 sitéitzgerald(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, KHjath{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 foutte in
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 defhesitbdck in
the kill site (Hjermstad 1996:214).

It seems more likely that the burned bone layer alliklach was from
cleaning up the kill site. The practice of burning a fresh Kkill 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. \Yefldk
(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 observerand on occasion the smell would give cause to move the
camp but nowheras 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 mal camp life unbearable, as shifting wind directions

could alert bison herds and them away from a gathering basin used for Kkills.
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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 Muhlbackigure3.17) 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 burnoiil 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 sedawtAil

occurred that distributed fresh bone on top of the existing burned bone.

53



Projectile Point Assemblage

The Muhlbach site has received a fair amount of attention over the years
in the archaeological literature. Wettlaufer (6pbad defined Besant at the
Mortlatch site only a decade pritir the excavations at Muhlbgaindin addition
to having a unusual KRFsignatureMuhlbachwas among the first of many
Besant sitegvestigatedThe sitehas been compared to almost eveajor
Besant/Sonota siter typological studiesas the site provided a largample of
points from a radiocarbedated singleccupatiorsite Unfortunately, many of
the complete projectile points have gone missing from the Muhlbach collections.
Gruhn (B69:140) stated théer team recovered Gitojectile 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 sited.uckily, significanty more points have been identifiaithin the
Muhlbach assemblage, as Gruhn did not initially recognize many of the point
fragments and flake points in her preliminary replortier analysis of the site,
Varsakis (2006:225) identifieal total112 projectie points from the site, 40 of
which were completésruhn also included 34 additional projectile points from
the private collection of Robert Graham in the preliminary report (Fig/2®.
There is still a sizeable sample of projectile points availablarfalysis from the
site, andmany excellent analyses conductedios Muhlbach projectile points.
will review the results of these other studies in kiéwonducting my own
analysis

Thoughthere is a general similarity hodyshape for all of the pots,
Gruhn (1969:140) separated the points into bifacially worked points, and flake
points. The former category sheda higherdegreeof workmanship, with even
flaking on both sides of the pdi. The latter category includ@® points made on
small flakes trimmed to form notches and edges, mglhe flake into a useable
point. These flake points were smaller than the bifagatimensbut shared
many of the same physical characteristics. Straight basesheemost common,

although goortion of the asemblage 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) conductedly a limited metric analysis on the
assemblage, ahe expecteBReeveg1983; originally 190) to incorporate the
material into his widemnvestigationon theLate Precontact period

[
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Figure3.25. Muhlbachprojectile points (N=68) as identified by Gruhn (1969).
This figure ncludesmany of themissingpoints as well as flake points originally
not identified by Gruhnit is a @mpositeémagefrom photographgrovided by
theRoyal Alberta Museum
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Figure3.26: Projectile points (N=34) from RobeBrahan6 s per sonal <col | ect
Adapted from Gruhif1969:155.
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Figure3.27: Muhlbach mint maximumlength andheck widthcomparedigainst
raw materialtypes. Metrics andaw materialdata adapted frordarsakis
(2006:229259)
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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 foBased on her analysis
of the materig the Muhlbach points tended to have elongated bodies, with ovate
blades, obtuse shoulders, and straight bases (Varsakis 200&222kis also
identified raw material types of the points (Fig8t28; KRF was the prevailing
material, but there grealso minor amounts of chert, chalcedony, quartzite, and
petrified wood.Six pointsaremade from a golden dendritic chert, an exotic raw
material that is found in Montana (Rdat al. 2005:65) Metric and nonmetric
analysis of Besant points separated Muhtidlaom other contemporary sites
based on welinade, 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, Fitzgeraldtheaidelhagen site, a
pattern interpreted as Sonota hunters coming to trade with Kenny subphase
Besant people on therthwesterrPlains (Varsakis 2006:368).

Hamza (2013) also conducted a metric analysis of the Muhlbach projectile
points, alongside several otl@milar sites in Alberta, Saskatchewan, and
Wyoming. Using a sample of 45 points from tahlbachsite, she outlined
several patterns within the projectile point variability. The Muhlbach points
scored bw Relative Standard DeviatigRSD)valuesfor maximum width,
shouldemwidth, 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 resuylas 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 sifanong the sampled sites in her studhe t
length of theprojectile 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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Figure3.28: Projectile pint raw materialcount from Muhlbactirom Varsakis
(2006:229259).

Hamza (2013:174) also calculated the Hafted Biface Retouch Index (HRI)
values for her sample. Developed by Andrefsky @0this 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 arfeom original toolshaping ad assignea 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 calculatetiRI for a sample of ten points from
Muhlbach, revealing a pattern of limited resharpening (Hamza 2013T&®).
restricted sample makes meaningful interpretatiquoait retouch at Muhlbach
difficult. In the general pattern for the entire samyfleites Hamza(2013:174)
found that there was more intensive resharpening of points made from KRF as
compared to other materials. Thisservatiorsuggests there was an emphasis on
maximizing the utility of this material at these sites.

Hamza €013:179) objective wae assess the amouwttvariability
amongsites classified as Besant, Outlook, and Sonota, expecting to see the
variability within the assemblages coritatg with the typological groupingshe
found that @spite an exhaustive battery of statistical aresythe overall level of
variability amongall the sites in the study was negligibttamza(2013:169)
found thatthe attributeshat hadstatistically significant variatiowithin each site

occurred consistently across all tiypological groupingsamplel. The attributes
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that demonstrated the most variability revolved around the blade, charaderistic
thatHamza (2013:171) considerpdorindicators of typological grouping.
Furthermore, raw material type hambreinfluence on final point length than
cultural choiceamong the Besant, Outlook, and Sonota typological groupings
(Hamza 2013:172).

Further inferences can be made from the neck width of Muhlbach
projectile pointsasawide range of neck widths observe@mongthe points
This featuremight arse becauskoth arrow and dart pointgepresent in the
assemblage. The baway have been presatiring the Besant Phase, although
its adoption into the tool kits was variable across space and time. A common
technique for separating the two point typeesineck 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 dfim; this division is tié to the flexibility of
the shaft and the weight of the point. For the Muhlbateh points with incredibly
wide andsmallnecks can be observethut the majority of sampled projectile
points lie above the Ihm boundary (Figur8.29. While arrow pointsmay be
presentt the Muhlbach siteéhe atlatl still dominates the tool kit.
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Figure3.29: Frequency oheckwidths at Muhlbach (N=71) witbart/arrow
division. Neckwidth measurementsom Varsakis (2006:22259).

59



) Scm

Figure3.30: Example of bifacial and flake points from Muhlbach.

Dawe (1997) proposedalternative interpretation of the Muhlbach point
assemblagwith his analysis of the numerous small, poorly made flake points
found at HeaecBmashedn and othenorthern Plainsites. Researchenmsve
proposed several different interpretations for these small marginally retouched
and notched flakes: boring toopmints used to ward off scavengers, huntihg
smaller game, and varying skill levels of flintknappers (Dawe 1997:305). Dawe
proposed that these small flake powse toys for young First Nati@boys. In
manynorthern Plainsocieties, children receivedsmall bow and arrows to begin
practicingarcheryat 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
beasize continuum for bow shape and arrow length (Dawe 199)/: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 ramngagch weight
and shape will faction (Dawe 1997:30306). If an arrow is too light for the
strength of the boythe projectile will not fly straightandif the arrow is too
heavy, the bow will not properly propel the shaft. These are extremely important
variables to ensure projectéecuracy. Looking at ethnographic and
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archaeological examples of shaft diameter, Dawe (1997380 determined that

the neck width threshold between a functional adult arrow point and a toy point
fell around eight millimetres. A similar pattern should egesfor 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 F&adshedn, he
found a bimodal distributignn whichthe majority of flake points febelow 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 arramd dart points, Dawe
demonstrated that this bimodality is between the neck widths of flake and bifacial
points (Figure3.30. 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. Tesultsuggests that only atlatl
technology was present at Muhlbaahd that the flake points are not arrow

points, bt representative of toy dart points in the assemblage.
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Figure3.31: Neckwidths offlake andbifacial points (N=44) from Dawe
(1997:313) with arrow/dart division in red.
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Although it isoften stated that the bow was introduced during the Besant
phaseDawe (1997) showed how some of these small points could actually be toy
dart points rather than arrow=urthermore, researchers have used the poorly
under st ood Samant itae the ase of bowat Besant sites. Theo
neck width for Samantha points range between 14 and 16 mm (Varsakis 2006:
24), a value that is still higher than the functionahdrh threshold for
arrowheads. These Samantha points are simply termed arrowhethey, ae
smaller than a typical Besant poiatgconclusion that isot 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 Ste 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 KiGj, but the majority are locally available
materialssuch agjuartzite(6) and chert (1)The tools made from KRF tend to be
smaller than those madein other materialescriptions and measurements of

each tool can be found in Appendix B.
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Figure3.32: Flake tools from Muhlbachyriented withthe platforms down
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Figure3.33: Bifaces from Muhlbach. Red indicates edge grinding



Bone Tools

While Gruhn(1969)and her team did natitially identify any bone tools
they did noteseveral intentionally altered faunal elemeshiising excavation.
During the inventory of the faunal collectiohidentified more bone tools in the
collection Thepeople at the site hauirposefully shapethese elementseyond
butchery andheyexhibited wear consistent with use as a tool. Like the rest of the
faunal assmblage from the Muhlbach site, these s$@blow considerable wear
from taphonomi@rocessedut | was able to seeut marks, polish, and striations
in certain instances, which wellecumentedising aDino-Light Digital
Microscope. All of the bone tootgviewed here are relatively crydkis aspect
likely reflects the expedi¢mnd rudimentary nature of these artefackelieve
that these tools were abandoned at the Muhlbach site as new faunal elements were
fashioned into replacement tools and takemfthe siteSupplementary

information and descriptions of each tool can be found in Appendix B.

0 5cm

Figure3.34: FfPb-100-117. Forward andeverseémage ofbonegouge with
magnification ofchopmarks alonghe sde andflake scars ortip.
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Figure3.35: A12-565. Scapulapokeshave witlbeveledgroove

Figure3.36: A12-780. Smallawl! with roundedip.
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