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1.  Introduction
Bone uprights are a distinct feature type found at many 

precontact sites on the Northern Plains. These features 
remain enigmatic for many researchers despite an ini-
tial discovery by avocational archaeologists in the early 
1900s. They have been found at an assortment of Late 
Precontact sites on the Northern Plains with consider-
able variability in their appearance and contents. This 
variability has complicated the development of a single 
widely-accepted interpretation of bone upright features. 
Several explanations concerning the purpose of up-
rights have been put forward, including proposals that 
they served as anvils (Kehoe and Swanson 1967; Gruhn 
1969; Neuman 1975), posts (Frison 1971; Hjermstad 
1996; Norris and Hamilton 2004; Foreman 2010; Moors 
et al. 2010), pegs or tie downs for structures (Wilson 
1977; Heitzmann 1983; Brink and Dawe 1989), or had 

ceremonial significance (Foreman 2010; Bubel 2014). It 
has even been suggested that uprights were accidentally 
formed when stampeding bison snapped off their front 
legs in pits (Kehoe and Swanson 1967:33). With all of 
these seemingly conflicting interpretations, a nuanced 
exploration of content and context is needed to further 
our understanding of these unusual features.

2.  The definition of upright features
Upright features, alternatively called vertical bone fea-

tures, bison bone upright features, or vertical upright fea-
tures, are typically identified when bone is recovered in a 
vertical position relative to the occupation level of a site. 
With a few rare exceptions, the faunal remains in upright 
features are almost exclusively from bison. The elements 

Advancing archaeology: Industry and practice in     
Alberta, 2019
ARCHAEOLOGICAL SURVEY OF ALBERTA
OCCASIONAL PAPER NO. 39

ABSTRACT 
Upright features are a relatively common, but enigmatic, feature type in Besant and Sonota sites across the North-
ern Plains. Composed predominantly of bison bone, these cultural features are often found driven vertically into the 
sediments beneath the occupation layer at a bone bed or processing camp. The purpose of these features has yet to be 
conclusively determined, largely due to the high degree of variability among them. This variability has led research-
ers to propose several theories to explain upright features, including that they were created by natural phenomena 
like rodents or trampling; that they provided anvil surfaces for working stone and bone; that they were postholes for 
corrals and other structures, as well as tie downs and pegs for securing ropes and the edges of tipis; or that they had 
ceremonial and ritual connections. Through a systematic evaluation of the upright features from several relevant sites 
across the Northern Plains dating to the Late and Middle Precontact periods, new inferences are made regarding their 
function and meaning at Besant and Sonota sites in Canada and the United States.  

KEYWORDS
Uprights, features, Besant, Sonota, Late Precontact, Northern Plains, postholes, pre-contact archaeology

1



2

Graham and Ives / Archaeological Survey of Alberta Occasional Paper 39 (2019) 1–27

used vary widely, however. Uprights tend to be more com-
mon where the subsurface sediment was saturated, but they 
can be found in drier contexts as well. Typically, upright 
features are found beneath the occupation horizon, or with 
the top of the feature within the occupation zone, and then 
extending into the sterile sediment below a site.  As the ma-
jority of the bones at a site are normally deposited horizon-
tally, these features stand out as oddities.

No single definition has emerged to explain these fea-
tures because the manner in which uprights are made varies 
between sites and even between features at the same site. 
At the Fincastle site in southern Alberta, the bones were 
pushed directly into a clay rich horizon, beneath the eolian 
sand stratum in which the occupation occurred (Foreman 
2010; Bubel 2014). In contrast, the uprights at the Ruby site 
in Wyoming (Frison 1971) and the Muhlbach site in central 
Alberta (Gruhn 1969) were placed into pre-existing holes, 
now found underneath the bulk of the bone beds at the site. 
At the Stelzer site in South Dakota, upright features vary 
considerably in context and content. Several uprights con-
tain numerous bones and show evidence of pits while others 
are restricted to isolated elements (Neuman 1975).

A common assumption for upright features is that they 
are associated with Besant and Sonota sites on the Northern 
Plains. This period dates between roughly 2500 and 1000 BP 
during which time considerable cultural and technological 
change took place (Wood and Johnson 1973; Neuman 1975; 
Syms 1977; Frison 1978; Reeves 1983; Walde et al. 1995; 
Novecosky 1999; Peck 2011; Graham 2014). It is during 
this period that technologies like pottery and the bow and 
arrow begin to appear in conjunction with intensive pedes-
trian bison hunting practices. Sites like Head-Smashed-In 
Buffalo Jump (Brink and Dawe 1989), Ruby (Frison 1971), 
Muhlbach (Graham 2014, Gruhn 1969), Fincastle (Bubel 
2014; Foremen 2010), Fitzgerald (Hjermstad 1996), Melha-
gen (Ramsay 1991), and Stelzer (Graham 2014, Haberman 
and Travis 1995; Neuman 1975) all have Besant compo-
nents with upright features. However, upright features can 
also be found in other periods and places in North America. 
The Hokanson (Norris and Hamilton 2004), Stott (Hamilton 
et al. 1981), and Brockinton sites (Syms 2014) in Manitoba, 
for example, are all Late Woodland sites with multiple up-
right features extending underneath the occupation horizon. 
While uprights are often associated with Besant and Sonota, 
they are not a conclusive marker of the period.

3.  Upright records and contexts 
To date, a comprehensive and systematic study of the con-

tents and context of upright features has not been attempted. 

Partly, this is a result of the quality of archaeological data 
available for upright features. The bulk of the data comes ei-
ther from the grey literature in the form of cultural resource 
management mitigation and survey reports, or from large 
scale excavations over the past 100 years. More often than 
not, these sources only state that bone was found in a verti-
cal position, with a possible mention of elements found in 
association with the feature. Often missing from these exca-
vation reports are details regarding the contents and stratig-
raphy of the features, which make it difficult to answer basic 
questions about context. Was the upright part of the cultural 
horizon or completely below it? Is there any indication of a 
pit around the bones? Are they associated with rodent bur-
rows? How are the elements in the feature arranged? Are the 
articular surfaces all oriented pointing up, or do they have 
a mixture of directions? Is there any evidence of alteration 
to the bones beyond butchery? Some questions regarding 
alteration and taphnonomy can be answered by revisiting 
existing collections. However, the elements originating 
from upright features were often either not collected at all, 
or catalogued along with the rest of what is often a mas-
sive faunal collection, thereby losing crucial context. The 
problem lies in the treatment of upright features as another 
part of the larger faunal assemblage, rather than as a distinct 
structural feature. With the exception of some more recent 
excavations, the majority of upright features lack sufficient 
information to properly interpret them. 

4. Sites with uprights on the Northern Plains

4.1 The Fincastle site
The earliest of sites for which we consider uprights is 

the Fincastle site, a large bison kill near Taber in southern 
Alberta. This site has been radiocarbon dated to approxi-
mately 2500 years BP, and has a projectile point assemblage 
resembling those of the Stelzer and Muhlbach sites, with 
toolstone dominated by Knife River Flint (Varsakis 2006; 
Foreman 2010; Bubel 2014; Hazma 2013). The upright 
sample from Fincastle is relatively small compared to some 
other sites, as only eight upright features were identified. 
There is a broad representation of skeletal elements, such 
as mandibles, maxillae, ribs, scapulae, radii, and metapo-
dial elements present in these features, however, the most 
common element is complete and near-complete mandibles 
and whole scapulae (Figure 1). The selection of elements in 
the Fincastle uprights still seems to be dictated by overall 
abundance of elements in the faunal assemblage. There are 
at least 87 mandibles and 59 scapulae recovered from the 
Fincastle site, which comprise 74 and 50 of the percentage 
minimal animal units (%MAU) respectively (Bubel 2014). 
These elements are abundant at the site in overall num-
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ber and in their proportional representation relative to the 
%MAU. Foreman (2010:134) noted that complete mandi-
bles were all found near Feature 7, an upright with four com-
plete mandibles and a distal tibia. There is also evidence that 
bison limbs with connective tissue remaining were used in 
the construction of the uprights. Several carpals were found 
in a tight cluster at the bottom of Feature 8, alongside a dis-
tal radius fragment (Foreman 2010:54). The association be-
tween these elements suggests that there still was connective 
tissue joining the carpals to the radius and that the upright 
was made using fresh bone.

Features 2, 3, 4, 5, 7, and 8 from Fincastle were found 
in the clay deposits underneath the eolian deposits, and are 
thought to have been pushed into the soft sediment during 
the occupation, as there was no visible pit or disturbance 
in the clay horizon (Bubel 2014; Foreman 2010). Features 
1 and 6 deviate from this pattern, as they were comprised 
of narrow pits with sandy fill, tightly packed with bone el-
ements. Feature 1 had one of the more intriguing aspects 
of Fincastle, as it included a vertically-oriented canid skull 
(Figure 2). This skull had been carefully removed from the 
rest of the skeleton and placed at the bottom of a narrow 
pit facing downwards, at which time upright elements were 
placed above it (Foreman 2010:131). Similarly, Feature 6 is 
a pit dug into the clay and filled with at least 28 different ele-
ments. Most of the elements were in the upper portion of the 
feature, but the bottom of the upright had a complete scapula 
that was distally modified to form a sharp edge (Foreman 
2010:134). Presumably, this sharp edge assisted with push-
ing the element into the soft clay, in digging the pit, or both. 

4.2 The Stelzer site
The Stelzer site is a large Sonota campsite in South Dako-

ta, surrounded by a series of burial mound complexes along 
the Missouri River (Neuman 1975). Of the 58 upright fea-
tures from the site, the contents of 29 uprights were exam-
ined and compared to the Minimum Number of Elements 
(MNE) found in other features (Figure 3). The uprights at 
the Stelzer site contain almost every bison skeletal element, 
but in varying ratios, dominated by ribs, scapulae, distal hu-
meri, distal tibiae, tarsals, and carpals. Smaller in number 
are proximal humeri, proximal and distal radii, and the meta-
podials. This pattern does seem to match the overall assem-
blage at the site, as scapulae, distal humeri, and distal tibiae 
are the most abundant bison elements at the Stelzer site, not 
just in the upright features. 

Unfortunately, it is difficult to determine what the overall 
faunal assemblage from Stelzer would have been, as issues 
regarding collecting practices have resulted in significant 
sampling biases. When the site was excavated in the early 
1960s, it was part of a larger salvage mitigation of archaeo-
logical sites in response to the newly constructed Oahe Res-
ervoir. The emphasis was placed on larger, more interpreta-
ble materials from features, rather than a consistent sample 
across the site. As a result, the complete contents of upright 
features were retained due to their unique nature, but the col-
lection from pit and midden features was focused on larger 
skeletal elements and not the comminuted remains typical of 
marrow extraction, grease rendering, or other smaller poor-
ly preserved fragments. This bias is evident when compar-

Figure 1. Upright contents from Fincastle adapted from Foreman (2010) 
and Varsakis (2006). 

Figure 2. Feature 1, a narrow walled pit dug into the lower clay hori-
zon at Fincastle. At the bottom of the pit was a downwards facing canid 
skull overlaid with vertically positioned bison bone elements (Foreman 
2010:45). Reproduced with permission from Shawn Bubel. 
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ing the MNE on ribs or carpal elements (Figure 3). Based 
on MNE, it would appear that ribs and carpals are more 
abundant in uprights than pit or midden features but that is 
only because these elements were generally not collected 
from these other features. When posing questions about the 
abundance of different bison skeletal elements, we need to 
consider the type of feature the element originated in and 
the likelihood of an element being collected. While these 
biases limit the comparative value of the Stelzer uprights, 
they still represent one of the largest samples of upright fea-
tures and it is still possible to tease out meaningful patterns 
in the assemblage. 

In terms of orientation and articulation, most of the bones 
in the uprights were separate elements; however, some up-
right features had articulated limb segments; Feature 8 con-

tained tightly packed vertical bison bone with some articu-
lated elements, Feature 26 had some articulated bison limb 
bones placed into a pit, and Feature 23 had an articulated 
distal tibia and an astragalus near the base of the upright 
(Figure 4). Feature 27 contained a variety of tightly packed 
humeri, radii, and other bison elements (Figure 5), with at 
least three of the elements articulated with bone fragments 
that overlaid the feature. The presence of articulated ele-
ments in these uprights suggests that the elements were 
placed into the feature while there was still connective tis-
sue on the bone. In terms of stratigraphy, the majority of the 
uprights from Stelzer are located below the cultural horizon, 
but the top of many of the uprights also extended into the 
occupation layer. This suggests that these uprights would 
have been visible during the occupation rather than buried. 

Figure 3. Bison MNE for Stelzer, divided by feature type. 
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Figure 4. Plan view of Feature 23 at Stelzer. Photograph courtesy of the South Dakota State Historical Society.  

Figure 5. Plan view of Feature 27 at Stelzer. Photograph courtesy of the South Dakota State Historical Society.
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4.3 Head-Smashed-In Buffalo Jump
Excavations at the processing area of Head-Smashed-In 

Buffalo Jump also produced a handful of uprights. These 
features exhibited a variety of characteristics, ranging from 
single elements to multiple bones in upright position. The 
contents of these uprights follow similar patterns to what 
was observed at other sites (Figures 6 and 7). The uprights 
here tended to have distal portions of long bone elements 
like at Stelzer, and complete scapulae are abundant in these 
features. The uprights with a handful of elements were typ-
ically driven into the sediment, while larger uprights (over 
10 elements per feature) were placed into existing pits. It 
has been noted by several researchers that the sediment at 
Head-Smashed-In is extremely hard-packed and difficult to 
excavate (Brink et al. 1985; Brink and Dawe 1989), and the 
characteristics of the upright features reflect this. For exam-
ple, Feature 23-2 was a single thoracic vertebra spinous pro-
cess that had been sharpened distally and driven vertically 
into the hard-packed sediment at a slight angle (Brink et al. 
1985:55). Feature 85-7 contained two scapulae, 2 metapodi-
als, and a radius that had been pounded into the soil (Brink 
and Dawe 1989:36). Feature 26-1 contained 30 bison bone 
elements that had been tightly jammed into a rodent burrow 
(Brink et al. 1985:62). This particular feature produced all 
of the phalanges, carpals, and tarsals present in the Head-
Smashed-In uprights reviewed here. These smaller ele-
ments were likely included as packing and stuffing around 
the larger limb bones (Brink et al. 1985:62). The uprights at 
Head-Smashed-In were not pushed into soft sediment like 
at Fincastle, but rather driven into the hard ground or placed 
into existing pits.

4.4 The Fitzgerald site
The Fitzgerald site is a Besant bison kill dating to roughly 

1400 years BP, in the Moose Woods Sandhills, southeast of 
Saskatoon, Saskatchewan (Hjermstad 1996). Four uprights 
found in the kill area of the site consisted of only a handful 
of elements, but a larger upright with multiple bones was 
found in the processing area (Hjermstad 1996:90-93). This 
large upright was Feature 16, with several large long bone 
fragments and two thoracic vertebrae packed tightly into a 
posthole. Features 2, 5, 6, and 7 were under the bone bed, 
and each had elements positioned alongside or centimetres 
from a corresponding posthole feature. The contents of all 
the uprights mirrors patterns at other sites, with a broad 
representation of different elements (Figure 8). The smaller 
elements, such as carpals and phalanges, all come from the 
large multiple bone upright, while the smaller uprights with 
a handful of bones consisted only of larger, whole elements.

Figure 6. Uprights from Head-Smashed-In Buffalo Jump, by portion, 
adapted from Brink et al. (1985) and Brink and Dawe (1989). 

Figure 7. Contents of uprights from Head-Smashed-In, by skeleton por-
tion including Feature 26-1, adapted from Brink et al. (1985) and Brink 
and Dawe (1989).  

Figure 8. Upright features content and portions from the Fitzgerald site, 
adapted from Hjermstad (1996).



7

Graham and Ives / Archaeological Survey of Alberta Occasional Paper 39 (2019) 1–27

4.5 The Stott site
The Stott site is a Late Precontact Blackduck Phase site 

near Brandon, Manitoba, with a camp, bison kill, and buri-
al mound nearby (Hamilton et al. 1981). Archaeologists 
found three upright features near several hearths and pit 
features at the processing and camp area of the site (Figure 
9). The most common elements in the uprights at the Stott 
site were complete or near-complete scapulae (Hamilton 
et al. 1981:44). Feature 1 had three complete scapulae and 
mandible fragments placed into a narrow pit. Feature 2 also 
had three complete scapulae along with a complete thoracic 
vertebra, but excavators did not observe a pit outline for 
this upright. All the scapulae in Feature 2 were set into the 
ground and oriented in the same direction at a slight slanting 
angle. Feature 3 was a narrow pit with a distal tibia and an 
unidentified long bone shaft fragment positioned vertically.

4.6 The Muhlbach site
Muhlbach site is a Besant Phase bison kill site near Stet-

tler, Alberta, radiocarbon dated to approximately 1500 years 
BP (Gruhn 1969; Graham 2014). The 12 upright features 
uncovered at the Muhlbach site were located underneath the 
bone bed within a black sand stratum. Like other sites, the 
Muhlbach uprights contain a wide representation of bison 
skeletal elements (Figure 10). Ribs are the most commonly 
used element, but mandibles, pelvis fragments, scapulae, ra-
dii, femora, tibiae, and metapodials were common as well. 
There does not appear to be intentional selection for ele-
ments incorporated into different uprights, as all the features 
contain a variety of different elements. Rather, the selection 
seems to be based on the overall abundance of elements at 
the site.

Upright features 1, 4, 6, 7, and 17 were located along 
the walls of deep, straight walled pits that were filled with 
the same black sand stratum that held the bone bed. These 
features contained a wide variety of elements, including 
near-complete scapulae, whole radii, ribs, mandibles, pelvic 
fragments, and metapodials. Feature 6 had a large maxilla 
segment, two mandibles, an articulated segment of cervical 
and thoracic vertebrae, several ribs, long bones, and an as-
sortment of carpal and tarsal elements. Features 8 and 12 
similarly contained densely packed upright elements, but 
these features deviated from the other uprights as they ex-
tended into the yellow sand stratum present below the bone 
bed. The top of Feature 12 was also in line with the top level 
of the bone bed, suggesting a different formation process 
from the uprights alongside the pits. Feature 8 contained 
19 bison elements jammed into a pit in the eastern trench at 
the site, including a mandible, thoracic, cervical, and other 
undetermined vertebral spinous processes, two scapulae, a 
humerus, a distal tibia, metatarsal, ulna, calcaneus, a first 
phalanx, and four ribs.

Features 2 and 9 were pushed into the yellow sand stra-
tum underlying the bone bed, and consisted of only one or 
two elements each. Feature 2 had a shaft fragment of a right 
femur and an immature calcaneus, while Feature 9 had a 
mandible pushed into the yellow sand with the condyle ori-
ented downward (Figure 11). Like Feature 12, the top of 

Figure 10. Upright contents from Muhlbach site by element and portion.

Figure 9. Contents of the Stott site upright, adapted from Hamilton et al. 
(1981:41-45).



8

Graham and Ives / Archaeological Survey of Alberta Occasional Paper 39 (2019) 1–27

Feature 9 extended above the bone bed, and would have 
been exposed during the occupation. Feature 3 was a com-
bination of a cervical vertebra, first phalanx, large rib frag-
ment, a flat bone fragment, and a cobble. The purpose of the 
arrangement of these elements and the cobble is not clear, 
but this feature does exhibit some similarities to certain up-
rights from the Stelzer site. Feature 10 had two complete 
radii, a phalanx, two carpals, and an axis resting on top. 
This final element is similar to Feature 6 from the Fincastle 
site, which had an atlas vertebra resting on the glenoid fossa 
of a scapula (Foreman 2010:51).  

5. Composition summary
Based on these sites, the selection of bone elements in 

uprights appears to be dictated by two factors: overall abun-
dance at the site and size. At all the sites, selection of ele-
ments in uprights matches the frequency of elements in the 
faunal assemblage. The Fincastle uprights are dominated by 
mandibles and scapulae, two elements that are abundant rel-
ative to the overall faunal composition (Bubel 2014; Fore-
man 2010:134). The Stelzer site uprights are made of mostly 
distal humeri and tibiae, two of the most abundant elements 
present at the site. Additionally, mandibles are comparative-
ly rare at this site, and as a result there is only one upright 
with a mandible from the Stelzer site (Feature 84). Overall, 
the abundance of different species in upright features is also 
related to the representation of different species at the sites 
themselves. Bison are the most common species used to 
build upright features, likely connected to the dominance of 
this species in all the sites reviewed here. Other genera like 
canids or cervids are extremely rare at these sites compared 
to the NISP of bison. If abundance dictates the selection of 
elements going into uprights, the chances of another species 
becoming part of an upright feature are extremely low. 

However, overall abundance of bone elements at these 
sites was not the only determining factor for upright feature 
composition: otherwise, all uprights would be full of car-
pals, tarsals, phalanges, vertebrae, and ribs (although these 
elements do occur regularly). The size of the bone fragment 
seems to be an important variable. Complete and near-com-
plete mandibles, scapulae, radii, and metapodials are com-
mon in Fincastle, Muhlbach, and Fitzgerald uprights. The 
distal humeri and tibiae fragments from Stelzer are large, 
usually comprising at least a third of the length of the shaft. 
The rib fragments and thoracic vertebrae from all the sites 
tend to be either near-complete or at least longer than 10 cm. 
The only smaller elements in the uprights are the phalanges, 
carpal and tarsal elements, and these elements usually occur 
either within a larger multi-bone upright (as packing around 
other elements) or still articulated with a long bone element. 
The rarest portion in uprights is the skull, but when this el-
ement does appear, it is usually a tiny fragment or a large 
portion of the crania. For example, Feature 5 from Fincas-
tle was a complete maxilla pushed nose-down into the clay 
(Foreman 2010:50).

It is interesting to consider where the bone in the uprights 
is coming from. In many situations when uprights are un-
covered, the tops of these features are encountered at the 
very bottom of a bone bed and largely underlie the whole 
deposit. Many researchers have assumed then that since 
these upright features underlie the bone bed at kill sites, 
they were likely created before the kill and butchery event 
at the site. This conclusion would mean that the occupants 
of the site could be utilizing old bone on the surface or scav-
enging old kills to use as construction material. If that were 
the case, any bone dated from upright features could predate 
the occupation, perhaps by a noticeable interval. Uprights 
from several sites have been radiocarbon dated, allowing us 
to determine if there is a significant difference in the ages 
of the bone compared to the rest of the faunal assemblage. 
Radiocarbon dating from the general faunal assemblage at 
the Stelzer site revealed that the occupation falls between 
1800 and 1550 cal years BP (Graham 2014). Two left dis-
tal bison tibiae, the only elements from the upright Feature 
77, were radiocarbon dated, and produced results of 1750 ± 
15 C14 yrs BP (UCIAMS-114947) and 1775 ± 15 C14 yrs 
BP (UCIAMS-114948) respectively (Graham 2014:169). 
These samples from the upright did not produce consistent-
ly older dates compared to the other features from the site, 
suggesting that the Stelzer uprights were built using bone 
from recent kills, close to the period of occupation. The ev-
idence of articulated elements in the uprights also supports 
this interpretation. Researchers have observed this trend 
at other sites. A metacarpal from one of the Fincastle up-

Figure 11. Mulhbach site, Feature 9 in profile, facing west. Photograph 
courtesy of Ruth Gruhn.  
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rights was dated (Feature 4) to 2490 ± 60 C14 yrs BP (Beta-
201910) (Foreman 2010:48), which falls within the pool 
of other dates from the Fincastle site (Foreman 2010:29). 
These results suggest that the bone used in these uprights 
was from localized and contemporary camp activities, not 
the result of scavenging old kills and bone on the surface.

Dating at the Hokanson site in Manitoba did produce a 
significantly older date in an upright feature (Norris and 
Hamilton 2004). This Blackduck/Avonlea site had a large 
kill site and processing camp in close proximity, with sever-
al upright features in both areas. In the processing area XU4, 
two samples from a vertical bone feature produced dates of 
1080 ± 50 C14 yrs BP (TO-9771) and 1370 ± 80 C14 yrs 
BP (TO-9770) (Norris and Hamilton 2004:24). These sam-
ples do slightly overlap at two standard deviations, but it is 
unlikely these two bone fragments are the same age. The el-
ement that produced the older date was a bison distal radius 
that showed considerably more weathering than other spec-
imens from the site (Freeman et al. 2006:477). The older 
element was likely scavenged by chance and incorporated 
into the upright alongside younger elements.  

A problem with this conclusion is that the orientation and 
selection of elements in some upright features is obviously 
deliberate. There are single element uprights, but most ex-
amples are densely clustered bone positioned vertically in 
the soil. For example, Feature 7 at the Fincastle site exhibits 
deliberate selection and arrangement, and is unlikely to be 
accidental (Figure 12). Considering the size of the elements 
and how deeply below the occupation horizon they extend, 
the unavoidable conclusion is that these bones were inten-
tionally placed by the occupants at the site. If the bone was 
driven into the ground by trampling, then there should be 
evidence of this taphonomic factor on the bone. The fau-
nal remains from Muhlbach and Stelzer show few tapho-
nomic indicators that trampling occurred. The faunal ele-
ments in these upright features are not crushed or broken, as 
one would expect if the site experienced heavy trampling, 
and they are densely packed into a small area. Therefore, 
it seems unlikely that these examples could be incidental. 
One could use the same evidence against the suggestion 
that uprights formed from stampeding bison breaking their 
limbs off in pits, leaving their limbs standing upright in the 
ground. While there are articulated elements in some up-
rights, these features do not contain an entire lower limb in 
anatomical position.

Kehoe and Swanson (1967:34) also suggested that bone 
was placed into rodent holes to clean up the area and miti-
gate any risk to pedestrian traffic. Brink and Dawe (1989:40) 
expanded upon this scenario at Head-Smashed-In, suggest-
ing that children at the sites might have created the upright 
features. While excavating the Head-Smashed-In Buffalo 
Jump, they observed local children using fire-cracked rock 
(FCR) to fill the numerous rodent burrows around the site 
in order to drive the animals to the surface. Uprights at ar-
chaeological sites could result from children using bone 
for this purpose. They further postulated that the bone was 
stuck into existing holes at the site in order to reduce the 
risk of accidents from stepping into these holes. While this 
scenario is not by definition accidental, it is certainly more 
pragmatic than other scenarios. It should be easy to demon-
strate this scenario in the archaeological record, as the bone 
upright features would appear at the tops of rodent burrows, 
with a krotovina continuing away from the upright. This  
would be evident in the profile of these features, assuming 
that the original burrow has preserved.

From the sites reviewed, only one of the upright features 
appears to be in a burrow. At Head-Smashed-In, Feature 
22-3 was a concentration of vertical bone in what was de-
termined to be a rodent burrow (Brink and Dawe 1989). 
The majority of the other upright features were placed into 
existing pits, which tapered out at the bottom. Rodents often 

6. Function
Researchers have long known about upright features in 

the archaeological record, but the circumstances around 
their formation and purpose has not been resolved. Hy-
potheses regarding function attempt to provide a blanket 
explanation for all upright features, or interpret only a few 
uprights on the intra-site level. The problem with interpret-
ing uprights in this fashion is that these features likely had 
different functions depending on their context and forma-
tion. Uprights are vertically-positioned bone by definition, 
and this generic nature impedes accurate assessments of 
different possible interpretations. Different hypotheses for 
upright features are summarized below with context-specif-
ic examples to aid interpretation, allowing us to develop a 
framework for future analytical efforts.   

6.1 Accidental, incidental, and pragmatic 
When initially musing about vertically aligned bones at 

the Boarding School site, Kehoe and Swanson (1967:34) 
suggested that upright features could have been purely acci-
dental, with the bones positioned vertically as the bone bed 
was trampled by animals. This action would push the bone 
downwards into the soft soil, giving the illusion of inten-
tional placement by individuals. With the copious amount 
of bone at a kill site, some bone could be pushed down at 
an angle from the original surface as later animals trampled 
the surface. These incidental occurrences of uprights would 
appear in randomly distributed patterns within the kill site.
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gnaw on the bones for calcium (O’Connor 2000) and, in this 
case, rodents could have burrowed underneath the upright 
after it was in place, to access the bone. Unless contempora-
neity of the burrow and the upright can be demonstrated, it 
will not be clear how and why they associated. This is a fac-
tor to keep in mind while interpreting other upright features. 

Figure 12. Feature 7 from the Fincastle site (reproduced with permission from Shawn Bubel).  

6.2 Anvils for breaking bone and working cores
Both Kehoe and Swanson (1967) and Neuman (1975) 

put forward the anvil hypothesis for upright features. In his 
analysis of upright features from the Stelzer site, Neuman 
(1975:31-32) concluded that the uprights were being used as 
anvils to work stone cores and faunal remains. He pointed 
to Features 23, 25, 33A, 54, and 57 from the Stelzer site as 
examples, noting the densely packed bone with the articular 
surfaces rising up slightly into the occupation horizon. Neu-

man (1975:32) thought that the articular heads would make 
a useful platform to work cores, or on which to smash bone 
for marrow. He drew comparisons from Paleolithic sites 
in Europe, where researchers had concluded from micro-
scopic analysis that vertically positioned mammoth bones 
were used during pressure flaking (Semenov 1964; Neuman 
1975:33). Kehoe and Swanson (1967:34) made similar allu-
sion to the Paleolithic record in discussing the uprights at the 
Boarding School site, stating that the broad, flat distal end 
of a vertical humerus would make a fine flaking anvil. At 
this site they also noted a rounded boulder, measuring 24.3 
cm by 12.1 cm across with three vertical long bones along 
the sides (Kehoe and Swanson 1967:31). These long bone 
elements were situated on the east, west, and south sides of 
the boulder, and the authors stated that the boulder would not 
have stood upright without the bone braces. 
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Figure 13. Feature 22 (pit) and Feature 23 (upright). The pile of cobbles in foreground was likely used as anvils. Photograph cour-
tesy of John Brumley.

If the uprights were used as anvils, there should be dam-
age on the exposed articular portions. At the Stelzer site, 
there was no evidence of trauma to the articular portions, but 
Neuman (1975:32) suggested that wrapping the top of the 
upright with hide would prevent any damage from impact. 
This interpretation seems unlikely, as the hide wrapping on 
the uprights would not be sufficient to shield the bone from 
impact. Repeated use of the articular surface would break 
off flakes of bone, and obliterate the exposed portions of 
the element. A review of the bone from the Stelzer upright 
features found only one element that had evidence of blunt 
force or crushing on the articular surface (Graham 2014). 
This element was the head of a bison femur, an unlikely 
candidate for an anvil; the alteration likely originated from 
the initial butchery of the animal to remove the femur from 
the acetabulum (Watts 2008). It is also questionable as to 
whether or not such bone arrangements could truly provide 
the kind of unyielding platform that anvils are intended to 
be. Bones embedded in soil are likely to give when struck; a 
“retreating,” unstable surface would not be useful. 

It is unlikely that the Stelzer uprights were used like Pa-
leolithic examples, but there is an additional perspective on 
possible anvil use. Some of the anvil uprights Neuman listed 
from the Stelzer site had cobbles in the centre of the fea-
ture, specifically Features 23, 25, 39, and 54. Feature 23 is 
an upright feature that measures 30.48 cm long by 24.38 cm 
wide by 6.91 cm deep, where sixteen articulated bison long 
bones and some additional fragments were used to form a 
12.19 cm wide empty ring in the centre of the feature (Figure 
13). This upright was in close association with Feature 22, a 
large irregularly shaped midden filled with highly fragment-
ed bone. Neuman (1975) proposed that a cobble could have 
been placed in the centre of the upright feature, but it was 
removed. Similar in nature is Feature 25, an upright feature 
with a quartzite cobble in the centre (Figure 14). This feature 
measured 25.91 cm long by 13.72 cm wide and 18.90 cm 
deep. Four bison long bones were tightly packed around a 
quartzite cobble, and were surrounded by a fill of charred 
bone fragments, charcoal flecks, and a quartzite flake.
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Figure 14. Feature 25 from the Stelzer site. Photograph courtesy of the South Dakota State Historical 
Society.

Feature 39 was an upright feature with two stones in the 
centre of the feature (Figure 15), measuring 21.34 cm long 
by 12.19 cm wide and 45.72 cm deep. The feature contained 
two small cobbles surrounded by vertical bison long bones, 
with bone fragments, flecks of charcoal, and burnt bone at 
the bottom of the feature. Feature 54 was an upright feature 

with a granitic cobble in the centre. It measured 24.38 cm 
long by 21.34 cm wide and 21.34 cm deep, and had a fill 
of dark brown sediment, broken and burnt bone, FCR, and 
charcoal. The bones were set into the original occupation 
surface in a rough triangle arrangement with a granitic cob-
ble in the centre.

Figure 15. Feature 39 in cross-section. Photograph courtesy of the South Dakota State Historical Society.
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These features could be anvils, but not as Neuman (1975) 
envisioned. The cobble could be used as the anvil plat-
form instead of the articular surfaces of the bone. The bone 
would have been placed upon the cobble anvil and smashed 
open with a hammerstone to extract the marrow. This set-
up would work under normal circumstances, but sediments 
at the Stelzer site were described as clayey and gumbo-like 
(Neuman 1975:6). If wet, this sediment would become a 
sticky soft surface, and repeated blows to the top of an anvil 
would drive the cobble down into the sediment. To correct 
this problem, spare long bones could be jammed around the 
anvil in a ring to give additional support. This practice would 
keep the working surface of the anvil exposed and function-
al. In addition, if the purpose was to raise the working plat-
form higher, bone could be used to support the sides of the 
cobble and provide stability. An arrangement like this could 
function as an anvil for breaking open bone to extract the 
marrow, or to pulverize the bone for grease rendering.

In the archaeological record, this arrangement would ap-
pear as an upright feature with a cobble at the top and a ring 
of vertically placed bone around it (Figure 16). Additional 
bone could be placed directly underneath the anvil to give 
further stability and support. The upright should also be 
wider than it is deep, as the emphasis is to get the upright 
bone lateral to the base of the anvil, and this placement will 
cause the feature to become wide relative to its depth. Final-
ly, any evidence of battering or crushing should occur along 
the shaft of the long bone that is in contact with the anvil. 
Unfortunately, evidence of the latter characteristic would be 
difficult to separate from the flake scars and spiral fractures 
produced during the initial butchering of the animals.

6.3 Postholes and shims
One of the most popular hypotheses regarding upright fea-

tures is that they are associated with posts. This idea orig-
inated from interpretation of the Ruby site, a Besant bison 

Figure 16. Schematic upright and anvil combination. The cobble is supported around the edge by upright elements set at 
an angle to the ground surface.

pound in Wyoming. Frison (1971) uncovered an extensive 
series of postholes around a dense bison bone bed, forming 
an encircling pound structure with part of a drive lane. This 
site also had a unique ellipsoidal posthole structure to the 
east of the drive lanes, with preserved juniper timber and 
several bison skulls (Figure 17). It is one of the best exam-
ples of a precontact pound structure in the archaeological 
record. While he did not identify them as uprights, Frison 
(1971:80) noted that many of the postholes had a variety 
of bison bones and flat stones along the walls of the fea-
tures. He postulated that the posts had been tightened by 
pushing bison scapulae, mandibles, ribs, humeri, and other 
long bones alongside the posts to give added stability. Bison 
pounds would often be built from posts and a latticework 
of wood between each post, or a double row of posts with 
timber wedged between (Verbicky-Todd 1984). Two wings 
would run out from the mouth of the pound, and these fences 
would be used to control the animals inside the drive lane 
until they reached the pound. The pound walls did not need 
to be strong enough to stop a bison; just solid enough to hide 
any gaps that the animals might perceive as an opening. If 
the bison could see such a hole, they would attempt to break 
out through it. Building a sturdy wall would be an integral 
part of making the pound, and shimming up the posts would 
ensure that the wall would not collapse during use.

Similar upright features have been noted at other sites. The 
Hardisty Bison Pound yielded one upright feature, with a 
complete bison humerus along the wall of a larger and deep-
er post mold (Moors et al. 2010:77). The Muhlbach site has 
several upright features associated with pit features (Features 
1, 4, 6, 7, and 17). These round pits are relatively narrow 
but extend deeply into the underlying yellow sand stratum, 
and are filled with the black sand stratum that comprises the 
bone bed (Figure 18; Gruhn 1969 Graham 2014). While no 
post molds were identified in these features, the narrowness 
and depth of the pits suggests that they had been post holes 
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prior to infilling from the overlying black sand (Figure 18). 
During the excavation, a wide variety of different bison el-
ements were found positioned vertically along the walls of 
these pit features. Interestingly, these pit and upright fea-
tures formed two parallel lines that run in a northwesterly 
direction across the main excavation trench. This pattern is 

similar to postholes at the Ruby site (Figure 17). These rows 
could be part of the wall of a pound or a section of a wing, al-
though at roughly two metres apart the features are not close 
enough to form a single fence made of double posts. These 
double rows of pits and uprights likely represent two sepa-
rate building events, or a repair in the pound wall.

Figure 17. Ruby site excavations with associated features, with the five uprights marked in green (adapted from Frison 1971:78). A 
number of the postholes (blue) also had bison bone and long slabs of stone wedged along the walls of the features.  
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At the Stelzer site, Features 33A and 57 are postholes with 
upright animal bone alongside the walls of the features. Fea-
ture 33A is an upright feature found underlying a midden de-
posit, where seven long bone elements were packed around 
a visible post mold. The base of the post mold is deeper than 
the bottom of the bone uprights, suggesting that bone was 
placed around the post after it was erected. Feature 57 was 
a post mold with two bison ribs and a rock placed vertically 
along the north wall of the feature, with the rock between 
the two ribs. The inclusions in this post mold feature were 
likely placed alongside an existing post, acting as a shim to 
stabilize the post. 

Archaeologists have also found the upright shims in burial 
mounds. The Elliot Village site in Manitoba is a Late Precon-
tact campsite with some associated burial mound complexes 
that W. B. Nickerson excavated in the early 1900s (Capes 
1963:17). In Burial Mound H, he uncovered a stake with a 
bison vertebra pushed alongside of it (Capes 1963:17). Little 
additional information is available about this feature.

The interpretation for uprights used with posts appears to 
be well-supported, but not every upright feature has space 
for a post. In the ceremonial structure east of the drive lane at 
the Ruby site, Frison (1971:85) noted several upright features 
that were tightly packed with thoracic vertebrae, leaving no 
space for a post or stake. Foreman (2010:132) also noted 
a similar pattern at the Fincastle site, as well as at several 
other sites, including Head-Smashed-In, and the Fitzgerald 
site. Many of the upright features found at Stelzer were too 
tightly packed to allow for a stake or post to be inserted into 
them, yet this arrangement does not necessarily mean that 
a post was not used with these upright features. Foreman 
(2010:137) stated that when wood is a scarce resource, it 

Figure 18. Features 1 and 4 in profile from the Muhlbach Site. The straight walls and depth of these features suggests that they were once post holes.  

would be necessary to reuse posts after the task was com-
pleted, meaning that the postholes could collapse and leave 
no evidence of the feature in homogeneous sediment. In this 
scenario, only the bone used to shim up the post would have 
been left behind. Furthermore, if the bone used to shim up 
the post was used only on one side of the posthole and the 
post was removed and/or the posthole did not preserve, the 
upright feature would appear as if it were too tightly packed 
for a post inside of the upright feature.

Norris and Hamilton (2004) proposed a similar hypothe-
sis at the Hokanson site, at which the uprights did not have 
space for a post, despite having a defined pit outline. The oc-
cupants might have removed the post for other uses such as 
fuel, although the authors questioned why they would have 
needed to scavenge wood. The Hokanson site is in the forest-
ed Parkland of Manitoba, as opposed to open prairie around 
the Fincastle site (Foreman 2010). Readily available timber 
would not be a concern in southern Manitoba; there would 
not be a need to scavenge the old wood from the pound. 
The scavenging of wood from a pound, even in well-tim-
bered contexts, might be related to the difficulties of gather-
ing enough wood of a suitable size and that prepared wood 
(i.e., sized, trimmed) was a more valuable resource. Stone 
axes have a generally low efficiency for cutting down trees 
(Mathieu and Meyer 1997:339), although this inefficiency 
could be mitigated by employing antler wedges (Cinq-Mars 
and Le Blanc 2008). In either case, building a pound would 
require a large amount of timber, and therefore a large in-
vestment of energy and time. Straight, long timber, suitable 
for use as posts, would have been a valuable resource, and 
likely would have been reused when possible rather than 
left to rot in the ground. This factor could explain why posts 
were removed even in well-timbered environments.
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The use of uprights to stabilize posts at kill sites is more 
easily explained, but the explanation of their appearance 
at campsites is less clear. Most of the uprights at the Ruby, 
Muhlbach, Fincastle, and Fitzgerald sites are likely related 
to the building of the pound and any other structures asso-
ciated with the kill. On the other hand, there are a variety of 
structures that would require posts at the processing camp, 
including drying racks for meat or upright hide stretchers. 
A drying rack needed to be sturdy in order to support the 
weight of the meat on it, and the posts would have needed 
to be shimmed up if the ground was soft. The same situation 
would be true for upright hide stretching frames; many of 
the hide processing stages required application of consid-
erable physical strength that would put pressure on the hide 
stretching frame (Reilly 2015). These structures would have 
needed bracing in order to prevent them from falling over 
during use.

The difficulty in interpreting uprights in camps lies in the 
ability to associate different uprights with each other. There 
are 58 uprights at the Stelzer site, whose spatial orientation 
could be interpreted as related to structures like drying racks 
or activities like hide tanning (Figure 20). Considering that 
over 500 scrapers have been recovered from the Stelzer site, 
it is evident that there was intensive hide processing occur-
ring, and that there would have been at least one hide stretch-
er at the site (Graham 2014:192). However, there is no read-
ily discernible pattern for the distribution of uprights—at 
least not one that would lend itself towards identifying any 
structure. Additionally, the Stelzer site is, like most archae-
ological sites, a palimpsest of activity. This site had a rela-
tively short occupation over a single period (Graham 2014), 
but despite that it is still not possible to definitively associate 
uprights with one another to determine if they were part of 
the same structure. Several of the uprights from the Stelzer 
site do form straight lines, similar in dimension to a structure 
like a drying rack, but two uprights could have formed a 
few years apart and there would be no way to tell if they are 
related. Furthermore, there are tasks around camps that re-
quire the use of only a single post. The fleshing stage of hide 
processing would require a single short post over which to 
drape the wet hide (Reilly 2015). This factor means that the 
uprights could have easily been for a single post structure, 
and not related to other upright or post features. This consid-
eration complicates interpreting uprights in campsites.

When considering posts at campsites or killsites, if bone 
was being used to shim up a post, there are a couple pos-
sible scenarios for how this practice would manifest in the 
archaeological record (Figure 21). The most obvious indi-
cator would be an existing posthole or mold with bone po-
sitioned vertically along the wall. The bone could be clus-

tered to one side of the posthole, or encircle the entire post. 
Alternatively, if the post was removed or did not preserve, 
the upright would appear as tightly clustered vertical bone, 
extending deep beneath the occupation layer. This type of 
upright should contain long and bulky elements, although 
smaller elements like phalanges would not be uncommon, 
included as fill or if they travelled with larger elements. The 
objective for building this type of feature is to pack bone 
into the side of the posthole in order to tighten up the post. 
Long, complete elements like scapulae and mandibles would 
be the simplest, but several phalanges would suit the purpose 
just as well. In circumstances during which the post was re-
moved or the posthole did not preserve, the upright elements 
could have a faint pit outline present, or simply no evidence 
of a pit. There may even be a cluster of upright elements 
spaced out in a small area, in which the post was removed 
and/or the hole did not preserve, but the upright elements 
that were placed around the post are still in place. Finally, 
how the original post was oriented will affect the placement 
of the elements in the upright. Long flat elements like scapu-
lae, pelvic fragments, and mandibles should have been flush 
against the original wall and may provide insight into where 
the post would have been.

6.4 Filled-in postholes and marking space 
There are instances in which a posthole is visible in pro-

file, but has been completely filled in with vertically-orient-
ed bone. Excavations at the Brockinton kill site in Manitoba 
found a series of postholes underlying a bone bed that had 
been completely filled with bison bone (Syms 2014). The 
postholes were initially from a pound structure, but then the 
posts had been removed from the holes and replaced with 
bone during the final occupation of the site. This type of fea-
ture can be separated from upright bone that fell into a pit 
after the post decayed, as a clear pit outline can be delineat-
ed, and faunal elements in the pit were packed tightly into all 
available space in the pit. The Brockinton kill site had lightly 
butchered animals and was quickly abandoned (Syms 2014), 
which raises the question as to why the occupants would 
bother removing the posts and filling them in with bone.

Several of the uprights from the Stelzer site were also 
densely packed into pre-existing pits. Feature 27 is a bone 
upright measuring 21.34 cm in diameter and 27.43 cm deep 
(Figure 3). The fill of this feature contained grey silt with a 
granitic stone, as well as articulated and isolated bison limb 
bone fragments. Three of the bison long bones on the west 
side of the feature were oriented vertically, and one element 
appeared to articulate with a lone bone fragment overlying 
the feature. Two other long bone fragments were similarly 
arranged, with an overlying articulating element.
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Figure 20. Area 1 Excavation Unit 1 at the Stelzer site. The largest excavation area at the site produced 58 upright 
features in close association with numerous other pits, middens, hearths, and postholes.  
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This feature was tightly packed with bone, but there was 
no evidence of a pit associated with it. The bone and stone 
inclusions around the feature suggest that the elements were 
placed in an existing hole, into which small bone and stone 
fragments fell. If the feature was created by bones pushed into 
the ground surface, there ought to be no inclusions around 
the feature. This possibility is demonstrated by the Fincastle 
uprights, in which the bone was pushed into the sterile clay 
beneath the occupation layer. These uprights lack the small-
er skeletal elements that are present in uprights placed into 
existing pits. In this circumstance, the bone displaced the 
sediment, leaving no space for the small fragments to fall 
around the feature.

The Ruby site also exhibited several upright features that 
had been packed into existing postholes. Frison (1971) iden-
tified several upright features near the ceremonial structure 
that exclusively contained complete vertebrae jammed into 
a posthole. One upright feature with four thoracic vertebrae 
completely filled the posthole. Another upright feature was 
made of an articulated cervical vertebral segment placed into 
a hole. Frison (1971:85) noted that neither of these uprights 
had space for a post. Feature 16 from the Fitzgerald site con-
tained seven tightly packed bison elements in a posthole, 
leaving no room for a post (Hjermstad 1996:94). Many of 
the uprights from the Hokanson site were placed into post-
holes, the bone packed tightly into the feature (Norris and 
Hamilton 2004). Two of the uprights from the Stott site were 
placed into pits, completely filling the outline of the feature 

(Hamilton et al. 1981). Feature 12 from the Muhlbach site is 
a shallow pit packed full of upright bison elements.

These multiple-bone uprights are common at sites, but 
their purpose is still very poorly understood. Munson 
(1984) suggested that these packed multiple-bone uprights 
could have been used as tie downs, stakes, or anchors for 
tipis. While some upright features could have functioned as 
tie downs or stakes, there is no logical explanation for why 
a pit packed full of vertical bone would serve better as a tie 
down location than a single element driven into the ground. 
The single thoracic vertebrae driven into the ground at the 
Ruby site would be better as an anchor for tying structures 
down than a densely packed upright like Feature 27 (Figure 
22) from the Stelzer site. This interpretation also does not 
address why the post would be removed from a kill site and 
the holes packed full of bone before abandoning the site.

An important variable to consider for these sites is the 
duration and frequency of occupation. Historical and ethno-
graphic literature indicates that large-scale communal hunt-
ing usually occurred in the fall and into the winter (Brink 
2008; Verbicky-Todd 1984). Bison jumps and pounds 
would have been utilized during this time of year to obtain 
hides and prepare food stores for the winter (Malainey and 
Sherriff 1996), and these events would draw groups of peo-
ple together. Large polyethnic, multilingual communities 
would have likely occupied sites such as Head-Smashed-In, 
and would have likely engaged in ceremonies, gambling, 
trade, marriage, and festivities (Brink and Dawe 1989). Par-
ticipating in a communal hunt would be an important aspect 
of social life.

These kill sites were not, however, used consistently ev-
ery year. An excellent example of this inconsistency is the 
Vore site in the Black Hills, Wyoming. This site is a large 
sinkhole into which hunters drove herds of bison (Reher 
and Frison 1980). This site was used frequently, causing a 
buildup of bison bone at the bottom of the jump. After the 
jump was used, thinly laminated bands of sediment covered 
the top of the bone bed. Known as varves, these thin strata 
form annually in still bodies of water under a cyclical pat-
tern affected by temperature and precipitation (Reher and 
Frison 1980:53). This cycle means that a distinct layer will 
form during the summer and winter, and it is possible to de-
termine an accurate timeline for the frequency of bison kills 
at the site. Reher and Frison (1980:55) recorded 282 varves 
at the Vore site, indicating a 141 year period of deposition. 
Within the earliest part of this stratigraphic record, the au-
thors determined that kills were occurring on average once 
every 25 years, with intervals between the first four kills 
ranging from 11 to 34 years between A.D. 1540 and 1645. 
By the late 1600s and 1700s there was nearly continuous 

Figure 21. Schematic posthole and upright combinations. The bone would 
be positioned vertically along the walls of the posthole.  



19

Graham and Ives / Archaeological Survey of Alberta Occasional Paper 39 (2019) 1–27

annual use of the jump site, with kills occurring virtually 
every year (Reher and Frison 1980:59).

While the frequency of bison kills did increase over time 
at the Vore site, this frequency of use does not match the 
annual communal bison hunting model detailed in the his-
torical record. Reher and Frison (1980:59) recognized the 
possibility that other kill locations could have been used in 
the intervening years, but they postulate that a band may 
have a productive kill only once every five to ten years, 
following cyclical peaks in grassland productivity. Ives 
(1990:327) and Fawcett (1987) both questioned this deter-
ministic model, as the analysis of the varves demonstrated 
that there were several peaks in precipitation that did not 
result in a kill. Fawcett (1987:210) proposed that the tim-
ing of communal bison kills was linked to socio-political 
issues, as a means to mitigate tension through redistribution 
of bison products, to gain prestige amongst several different 
groups, or occasionally to acquire excess goods for trade. 
Ives (1990:326-328) correlated the irregular, widely spaced 
pattern of kills unrelated to climatic changes at the Vore site 
with a local group growth model, in which communal hunts 
occurred when local groups attain a population sufficient to 
carry out a communal hunt, as opposed to a local group alli-
ance system in which different groups with many social ties 
among them could aggregate regularly, meeting the popula-
tion size required for a communal kill.

The factors that determined the frequency of kill events 
at Vore could have a bearing on the significance and use of 
uprights, but the important aspect from this discussion is the 
timing between kills. If kill sites were being used only once 
every 10 to 34 years, as evidence from the early record at 
the Vore site documents, an individual may have participat-
ed in only one or two events at the Vore site in a lifetime. 
Although other communal kill sites might be used in those 
intervals, there would have been relatively large gaps be-
tween occupations at this particular kill site, and these gaps 
in time would mean that important aspects of how the Vore 
kill site best functioned could potentially be forgotten be-
tween visits. Driving bison into a trap requires a specialized 
knowledge of both animal behaviour and how to best utilize 
a landscape to entrap the animals. There would be consid-
erable time invested in planning and designing a pound, as 
well as the potential for significant trial and error in refining 
the use of a kill site. Even if the site were to be used every 
five years, there would still be stochastic demographic risks 
that could remove the key individuals from a society who 
retained knowledge of the specific details about how any 
given communal kill site should be oriented, constructed, 
and operated. There would be advantages to marking strate-
gic locations on the landscape to allay these problems.

Researchers have observed these markings at several 
large bison jump sites including Head-Smashed-In. Above 
the kill site at Head-Smashed-In are long lines made of 
small cairns running away from the cliff edge (Brink 2008). 
These lines of cairns form the drive lanes used to steer the 
bison towards the cliff. However, the cairns themselves 
are only markers; these small piles of stones indicate only 
where the “Dead Men” go. Descriptions of the “Dead Men” 
vary from piles of dung to piled brush or crossed sticks, but 
men, women, and children would hide behind them during 
a drive (Verbicky-Todd 1984). The people hiding behind 
the “Dead Men” would jump out when the bison herd was 
getting too close to escaping the drive lanes, although the 
animals sometimes did escape through these lines. Brink 
(2008) hypothesized that the piles of brush would create a 
tunnel effect for the running bison, giving the impression of 
a solid barrier. The stone cairns present at Head-Smashed-In 
site may have served as markers to assist the returning group 
in placing these “Dead Men”, as the precise placement of 
these visual obstacles assisted with driving the bison over 
the cliff; their placement could not be left to memory alone.

At pound sites like Brockinton, Muhlbach, and Fitzger-
ald, it would have been important to rebuild pounds as close 
to the original successful design as possible to ensure suc-
cess of subsequent kills. If a group did not return for several 
years or decades, they might not be able to rely on mem-
ory alone. Like the “Dead Men” at Head-Smashed-In, the 
postholes might have been filled with bison bone to mark 
where the corral was originally constructed. Bone is more 
resistant to decomposition than wood, and upon returning to 
the site, the occupants could empty a posthole of bone and 
put the new post in place. This practice would presumably 
also make the soil softer and easier to work upon return. The 
postholes could have been filled in with bone during the last 
occupation of a kill site with an intent to return and reuse 
the site. This would match what was observed at the Brock-
inton site where the faunal remains were lightly butchered 
and the site was quickly abandoned after the postholes were 
jammed full of bone (Syms 2014). In this instance, occu-
pants may have planned to come back for another commu-
nal kill, but for unknown reasons did not return.

If a post was removed and the hole was packed with bone, 
there should be several characteristics present in the feature 
(Figure 22). The bone in the upright would have been tight-
ly packed into the feature, with a larger variety of elements. 
While long bone elements would take up the most space, 
smaller elements like loose carpals, tarsals, and phalanges 
could have been used as packing to completely fill the space 
left by the post. Additionally, not all of the elements would 
have been vertically positioned. The larger, more complete 
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elements would only fit vertically into the posthole, but the 
smaller articular ends of limb bones could go in horizontally 
and vertically. For example, Feature 27 from the Stelzer site 
has several distal humeri elements positioned horizontally 
inside the feature (Figure 3). The other key characteristic is 
the presence of the post hole around the upright feature. The 
post hole may appear as a definitive feature, or it may only 
be a faint outline, but the shape of the pit should closely 
conform to the upright bone. Unfortunately, this possibility 
becomes difficult to separate from the upright shims sce-
nario when the post was removed or the post hole did not 
preserve. Both of these scenarios will appear similar in the 
archaeological record, and are dependent upon the preser-
vation of the post hole feature to differentiate between the 
two of them. Fortunately, both types of upright features in-
dicate that there was a post and it is not necessary to split 
hairs.

6.5  Pegs, tie downs, and stakes
The possibility that uprights might have been used as pegs 

or stakes is also a long standing hypothesis. Munson (1984) 
suggested that bone uprights were used to secure a rope or 
a tie down. Brink and Dawe (1989) explored this possibil-
ity with the upright features uncovered in the camp area at 
the Head-Smashed-In site. Visible in many of the historical 

photographs, various types of stakes and pegs were used for 
tasks in a camp setting, including pinning down the edges 
of tipi covers, stretching hides, tying down dogs and horses, 
and as anchors for guy lines used to secure tipis (Brink and 
Dawe 1989:38-39). Typically, the stakes would be made of 
wood, but the authors pointed out that in a poorly timbered 
environment bone could have been used in lieu of wood for 
stakes (Brink and Dawe 1989:38). They also highlight how 
the hard ground at Head-Smashed-In caused wooden pegs 
to split while being driven in, and that fresh bone would 
be an excellent alternative. This hypothesis fits well with 
single- or multiple-bone uprights driven into the ground, as 
these could have served as anchors. However, the tightly 
packed upright features with a large number of bones would 
not have functioned as anchors or stakes nearly as well: why 
use 17 elements when one bone would do? Pounding sever-
al long bones in a small area would not provide additional 
stability, but would rather loosen the sediment and the el-
ement that would be serving as an anchor for the rope. It 
seems that there is a strong functional restriction for this 
type of upright.

Brink and Dawe (1989:41) interpret Feature 85-7 from 
Head-Smashed-In as an anchor for a guy line. This upright 
measured 12 cm by 15 cm across, and extended from 20 to 
45 cm below the surface. It contained two scapulae frag-
ments, a distal metacarpal, a distal radius, and proximal 
metatarsal. The metatarsal had been longitudinally split, 
and researchers thought that this split occurred when the 
element was hammered into the ground (Brink and Dawe 
1989:36). Shortt (1993:32) noted two ribs stuck vertically 
into the occupation surface at the Happy Valley Kill site, 
and proposed that they might have been used to secure hides 
draped over the pound fence. From the Muhlbach site, Fea-
tures 2 and 9 consisted of bones pushed into the yellow sand 
stratum underlying the black sand and the bone bed. Feature 
9 was a mandible with the top extending above the bone 
bed.

Foreman (2010:132) proposed that Features 2 and 4 from 
the Fincastle site could have served as guy line anchors for 
drying racks. Feature 2 contained a metatarsal and radius 
fragments, and Feature 4 had two distal metacarpals. The 
bone in these two features had been pushed into the un-
derlying soft clay stratum, as there was no evidence of any 
pit or inclusions around the uprights. Feature 7 from the 
Fincastle site could also be an anchor for a tie down. This 
feature contained a tibia and four near-complete mandibles 
arranged in an “X” pattern, all pushed into the clay. Fore-
man (2010:134) proposed that there might be a ceremonial 
connection with this upright feature because the selection 
and orientation of the mandibles was unique. The condyles 

Figure 22. Schematic plan and profile view of a narrow, packed-in pit and 
upright feature.  



21

Graham and Ives / Archaeological Survey of Alberta Occasional Paper 39 (2019) 1–27

on the deeply set mandibles in this feature could also have 
been used to anchor ropes, but demonstrating this interpre-
tation would be difficult without any noticeable wear.

Upright bone could have been used to stake down the 
edges of stretched hides and tipis. Hides were usually 
stretched tightly over the ground using stakes, or on upright 
hide stretching frames (Brink 2008). The stakes would have 
been inserted into small holes along the edges of the hide 
and stretched until taut. If bone was used in lieu of wood-
en stakes, the presence of single bone uprights in a closely 
spaced regular pattern could indicate that the uprights were 
used for this purpose. This type of upright would be dis-
tinct from the other upright features. Multiple bone uprights 
could not be used to stake down tipi covers or hides, as they 
would create an enormous hole in the leather and waste ma-
terial. Furthermore, this type of upright would be restricted 
to narrow elements like the spinous processes from verte-
brae and the shafts of ribs. Elements like tibiae or humeri 
might have been used, but whole elements would create a 
larger hole in the leather, probably larger than what would 
be desired; linear long bone fragments or elements from 
younger animals could be employed, but their identification 
as stakes or pegs lies in their isolation from other upright 
elements.

One would expect that single bone uprights used to stake 
down material should be frequently found at campsites, as 
tipis would need to be pinned down around all the edges, 
and stretching hides would require several elements to pull 
the leather tight. However, this type of upright is not com-
mon in the archaeological record. Archaeologists have ex-
cavated many sites with stone circles, but very few have 
such pegs with the stone circles. One stone circle at EgOt-4 
in Alberta had a bone peg (Heitzmann 1983); this site had 
two large stone circles, and one circle had a rib fragment set 
into the ground at an angle on the outside edge of the circle. 
The absence of bone pegs at archaeological sites could be 
attributed to the use of wooden stakes or stones instead of 
bone, but all three of these materials could have been used 
simultaneously on one structure (Heitzmann 1983). Anoth-
er important variable explaining the absence of bone pegs 
at campsites would be their removal after use. When people 
moved their camp, they would have pulled these pegs out of 
the ground, and would have either carried them or discarded 
them on the site surface. In addition, bone stakes used to 
stretch hides need to be pulled out of the ground when the 
hide was finished. This activity would reduce the number of 
stakes in the archaeological record.

There are a few characteristics that can be associated with 
stake and tie down upright features (Figure 23). Uprights 

used as tie downs or stakes should show evidence of being 
hammered into the ground, or of alteration to assist with 
this process. Many of the long bones in upright features 
have been fractured along the shaft, creating a sharp edge. 
In Feature 6 from the Fincastle site, a near-complete scap-
ula was intentionally fractured on the distal end in order to 
create a sharp edge (Foreman 2010:52). Alternatively, the 
elements in the upright could be pushed into the ground if 
the sediment was soft enough. A tied down upright should 
also be limited in size. Increasing the number of elements 
used will only weaken the foundation of the tie down, and 
using more than one element to stake down a segment along 
the edge of a hide will waste material. Therefore, the type of 
element used should be an indication of whether the upright 
was used as a tie down. The upper portion of the upright 
elements should be larger than the lower sections. Tying a 
rope to an inverted thoracic vertebra would be more secure 
than a rib shaft fragment, as the rope would not be able to 
pull off as easily. Similarly, the articular ends of long bones 
would be thick enough to prevent the rope from slipping 
off. The top of the upright should be above the occupation 
surface at the site. A stake holding the edge of a lodge would 
not be effective if it was buried beneath the surface, out of 
reach. Tie downs might be buried in certain circumstances, 
if the upright was hammered into place after the rope was 
tied to the element. The greatest difficulty with identifying 
a tie down upright would be determining if there was a rope 
present. Preservation at most northern Plains sites simply 
is too poor to find artifacts like rope. Without a well-under-
stood spatial context of the features at a site, identifying an 
upright as a tie down is challenging.

6.6 Ceremonial Uses
Finally, we may ask if the upright features discussed in 

this paper could have been ceremonial in character. Foreman 
(2010) and Bubel (2014) alluded to this possibility at the 
Fincastle site, citing the arrangement of several upright fea-
tures from the site. There are several other sites as well that 
have uprights that are associated with structures consistent 
with ritual or ceremony. At the Elliot Village site in Manito-
ba there is an upright inside a burial mound. This feature is 
comprised of a single vertebra alongside a wooden stake at 
the centre of the burial mound floor (Capes 1963:17). Frison 
(1971) identified several uprights at the Ruby site near the 
ceremonial structure at the site. These uprights contained 
only complete thoracic vertebrae jammed into postholes, 
and were found outside of the elliptical ceremonial struc-
ture. This structure also contained several complete bison 
skulls, a feature that is commonly associated with ceremo-
nial activities on the Northern Plains.
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Probably the best documented candidate for a ceremo-
nial upright is Feature 1 from the Fincastle site. Feature 1 
was a narrow pit filled with vertically positioned bone and 
a downward facing canid skull at the bottom of the feature 
(Figure 2; Foreman 2010:130). Excavators uncovered the 
feature in the western area of the site, in the centre of a two 
by two metre excavation unit. It was isolated from the other 
uprights uncovered at the site. The presence of the inverted 
canid skull at the bottom of the upright feature is partic-
ularly interesting, as it is hard to explain as the result of 
functional or incidental actions. Based on absence of chop 
marks on the occipital region of the skull, the canid cranium 
was carefully removed from the rest of the axial skeleton 
(Foreman 2010:131). After the pit was dug, the skull was 
placed in the bottom and the bison bone was positioned 
vertically above it. This upright feature does not fit any of 
the other possible models previously discussed. Feature 7 at 
Fincastle, with its splayed bison mandibles, would certainly 
be another candidate for ceremonial or ritual interpretation 
(Figure 12). 

Foreman (2010) drew a comparison between the canid 
skull in the upright at Fincastle and a canid skull found 
in Mound 1 at the Boundary Mound site in North Dako-
ta. Neuman (1975:66) reported a canid skull on the mound 
floor in a pile with numerous other bison skulls that were 
incorporated into the mound, all aligned in the same, un-
specified direction. Unfortunately, the plan maps of the 
Boundary mounds were lost after the excavation, and the 
exact context of this skull cannot be determined. Field re-
cords indicate that on the mound floor in the same 5 ft unit 
as the canid skull excavators recovered a human metatarsal, 
a highly polished bone pendant with two spirally curving 
grooves carved into it, and approximately 110 bison bone 

fragments (Figure 24). Some of the 110 fragmentary faunal 
remains included seven left and seven right maxillae, three 
occipital, three right and nine left horn cores, one right man-
dible, and 29 parietal fragments.

It appears that the canid skull from the Boundary Mound 
1 was included with a pile of bison skulls on the mound 
floor, as well as human remains and at least one grave good. 
Excavators found this concentration directly northwest of 
the burial pit. Foreman (2010:131) compared the inclusion 
of the intact bison skulls in the burial mound and the canid 
skull, stating that if the bison skull was regarded as sacred, 
then the skulls of other animals may have been viewed sim-
ilarly. The canid skull in the Boundary Mound 1 was clear-
ly included in a ceremonial context, along with numerous 
bison skulls, burial goods, and human remains. There was 
no evidence of cut or chop marks on the occipital of the 
Boundary canid skull, suggesting that, like the Fincastle 
specimen, it was carefully removed from the axial skele-
ton. Alternatively, the skull could have been retrieved after 
decomposition. The burials in the Sonota mounds represent 
secondary interments that were brought to the sites in the 
form of bundles (Neuman 1975, Vehik 1983). It is entirely 
possible, if not likely, that the canid remains were treated 
similarly and gathered after being exposed to the elements 
and decomposition.

Similar to the canid skulls, the inclusion of bison skulls 
in uprights may also indicate ceremonial activities. Whole 
bison skulls are relatively rare at precontact sites, especial-
ly in kill sites where one would expect a high number of 
cranial elements alongside the rest of the extensive fau-
nal assemblage. Where bison skulls are identified often 
coincides with ceremonial contexts. At the Ruby site in 

Figure 23. Schematic representation of different stake, peg, and tie down upright features.



23

Graham and Ives / Archaeological Survey of Alberta Occasional Paper 39 (2019) 1–27

Wyoming, there were several intact skulls inside the cer-
emonial structure (Frison 1971); a circle of inward-facing 
bison skulls was uncovered in the bone bed at the Vore site 
(Reher and Frison 1980); mitigation at the Hardisty Bison 
Pound in Alberta revealed two pit features with intentional-
ly stacked bison skulls (Moors et al. 2010:83); the Sonota 
burial mounds excavated by Neuman (1975) contained piles 
of bison skulls, as well as whole articulated bison skeletons; 
and bison skulls were often used as altars during ceremo-
nies, like the Sun Dance (Verbicky-Todd 1984). Research-
ers found an archaeological example of this pattern in Man-
itoba, at the Crepeele site (Nicholson and Nicholson 2007). 
At this site, excavators found a painted inverted bison skull 
that had fired clay in the brain case and red ocher. With this 
treatment of bison skulls in other contexts, a whole or even 
partial bison skull placed vertically in the sediment could be 
indicative of some type of ceremonial activity.

Cranial elements in uprights are rare. When they do occur, 
the cranial elements tend to be small and highly fragmented, 
and likely were included incidentally with other small bone 
fragments. However, a few uprights had large skull frag-
ments. Feature 5 from the Fincastle site contained a large 
portion of a bison maxilla, forced nose down into the clay 
stratum (Foreman 2010:133). This feature was underneath 
the densest area of the bone bed in the eastern excavation 
block. Feature 6 from the Muhlbach site also contained a 
large maxilla portion positioned vertically in the sediment, 
as well as a plethora of other elements. This upright fea-
ture was placed in a posthole, also under a dense area of 
the bone bed. There were several uprights at the Hokanson 
site in Manitoba that had bison skulls associated with them. 

Upright Feature G in the camp area of the site had cranial el-
ements associated with it, and Feature 12 contained a large 
number of bison bones packed vertically into the sediment, 
with a bison skull above it and a large boulder adjacent to it 
(Norris and Hamilton 2004:29).

These features could have had a ceremonial connection 
with the inclusion of large cranial elements, but there is 
little to differentiate them from other upright features. The 
arrangement of the large upright, the bison skull, and the 
boulder in Feature 12 from the Hokanson site (Norris and 
Hamilton 2004) is reminiscent of an altar, but there is lit-
tle proof of this interpretation beyond the spatial associa-
tion. Since element selection in uprights seems to be largely 
dependent on abundance and size, one would expect that 
simply by chance some uprights would be made of cranial 
elements. Their inclusion in an upright feature, or even the 
presence of complete skulls at a site, is not an indication that 
they were gathered for ceremonial purposes; the elements in 
the upright would have to exhibit purposeful alteration with 
unique treatment of the skull, such as red ocher or paint, be-
fore this purposed could be inferred. An interesting avenue 
of investigation would be to analyze the soil around the up-
right features for pollen, starch grains, or phytoliths, to see 
if any particular plants are being included with the upright 
features (Twiss 2006).

The contents of uprights themselves may not be inherent-
ly ceremonial, but the feature could be connected function-
ally with ceremonial activities. Brink and Dawe (1989:40) 
noted the presence of a type of peg used to wedge poles 
in two historical paintings by Catlin (1973: Plates 96 and 

Figure 24. Dog skull from Boundary Mound 1, and bone pendant from same area. Scale 
reference is only for pendant.
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97). These two paintings depict two Siouan ceremonies that 
Catlin witnessed during his time travelling on the Northern 
Plains. Plate 96 shows a Siouan ceremony and dog feast, 
in which a ring of people are seated around a central post 
with a ribbon tied to it, with several joined tipi covers pro-
viding shade in the background (Figure 25). Catlin’s Plate 
97, a sketch of a Sun Dance ceremony, shows an individual 
with piercings on his chest attached by rope to a long pole 
(Figure 26). There are stakes wedged around the base of 
both of the poles central to these ceremonies, presumably to 
help secure the pole in the ground. This arrangement is vir-
tually identical to what is observed for many post uprights, 
although some caution is warranted. These are illustrations, 
and might be subject to artistic licence. However, it seems 
unlikely that the inclusion of these pegs would reflect artis-
tic flair because these would be innocuous details to trouble 
over. They likely reflect accurate renderings.

The fact that Catlin depicts these two ceremonial contexts 
with upright-like features suggests that some bone uprights 
in the archaeological record must have ceremonial connec-

tions. Yet these uprights still had a functional use, as the 
stakes were used to wedge and secure a pole in an upright 
position. The thoracic bone uprights outside the ceremoni-
al structure at the Ruby site (Frison 1971) could have held 
poles used for ceremonial purposes. The upright and stake 
at the centre of Burial Mound H from the Elliot Village site 
in Manitoba certainly had some sort of ceremonial connec-
tion (Capes 1963:17).

Determining the exact nature of the ceremony is more dif-
ficult. There is an incredible depth to the ceremonial life 
of First Nations on the Northern Plains, especially around 
large communal hunts. Pre-hunt ceremonies could include 
praying using a medicine bundle, using a buffalo charming 
stone (iniskim), building cairns to entice bison, and dances 
including many people (Verbicky-Todd 1984). Offerings to 
ensure the success of the drive were at times hung on a tall 
pole or tree at the centre of the pound, and these offerings 
may have included cloth, bison skulls, tobacco, and import-
ant tools (Verbicky-Todd 1984:44). These offerings could 
also have been placed at the bottom of the pole.  

Figure 25. Plate 96 from Catlin (1973). Painting of Siouan Dog Feast Ceremony. Note the stakes wedged along the base 
of the central pole. Copyright expired from initial 1841 publication.
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If offerings were placed at the bases of ceremonial poles, 
then the association of different artifacts with uprights could 
be an indication of whether or not the uprights had a cere-
monial connection. Intact bison skulls placed near an up-
right/post could have been left as offerings, such  as Fea-
ture 12 from the Hokanson site. This feature had a large 
multiple-bone upright under the kill area of the site with 
an inverted bison skull placed on top, adjacent to a boulder 
(Norris and Hamilton 2004:29). Based on the extrapolated 
shape of the bison pound proposed by the authors, this up-
right feature would be inside the pound structure, near the 
estimated centre. Therefore, this feature could be associat-
ed with ceremonial activities conducted for the communal 
hunt, similar to the pole placed at the centre of the pound 
for offerings.

Unlike other types of upright  features, there is no dis-
tinct pattern for identifying ceremonial uprights. The ar-
rangement and orientation of mandibles in Feature 7 at the 
Fincastle site suggests something more complicated than a 
simple post or tie down, but we lack the cultural context 
with which to understand the potential ceremonial use of 
this feature properly (Figure 11). There are hints that the 
use of vertebrae may indicate a ceremonial context, but this 
is far from clear. The uprights from the Ruby site that were 
associated with the ellipsoidal structure contain only tho-
racic vertebrae, and the upright in Burial Mound H at the 
Elliot Village site also contained a bison vertebra (Capes 
1963:17). There is little doubt that these uprights have ritual 
connections, but many other uprights also contain vertebrae, 
so this element is not exclusive to ceremonial contexts. The 
presence of intact skulls could also indicate that the upright 

has a ceremonial significance, but the association between 
an upright and a skull alone is not enough to be conclusive. 
The issue of contemporaneity between the upright and the 
skull complicates the development of any sound interpreta-
tion. The canid skull in Feature 1 from Fincastle is certainly 
suggestive of ceremonial purposes, but the significance of 
this upright to how the site was used is not clear. Yet, the 
mysterious attributes of a number of these upright features 
hints at a greater significance than purely functional purpos-
es. Ethnographic and historical sources do shed some light 
on potential ceremonial contexts in which uprights could 
have been utilized, but there is a great deal of variability in 
the ceremonial traditions between groups. At best, a cere-
monial context can be ascribed to some upright features, but 
the exact nature and purpose of that association is extremely 
difficult to determine and should be done with utmost care 
and consideration of the context.

7.  Conclusion
Not unlike the term “medicine wheel,” where a single ru-

bric undoubtedly captures a multitude of purposes, it seems 
likely that that the term “upright” has covered archaeolog-
ical features used for several different purposes. Research-
ers have ascribed to upright features a variety of functions 
arising from the shape, size, and context of each feature. 
While upright features will likely retain enigmatic qualities, 
this review shows that some of the differing purposes can 
be discriminated. Upright anvils can be differentiated by 
the presence of a cobble at the top of the upright feature, 
with the upright bone set at an angle around the edges of 
the anvil. The top of this type of upright should be in line 

Figure 26. Plate 97 from Catlin (1973). A sketch of the Sun Dance ceremony witnessed by 
Catlin with an individual attempting to pull piercings from his chest. Next to the offerings at the 
base of the pole are several objects wedged into the ground. Copyright expired of initial 1841 
publication.
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with the occupation level at the site, contain long bone el-
ements, and should be associated with middens of highly 
fragmented bone. Uprights can also be associated with post 
features in which the bone was used to shim up the sides 
of the posts. One would expect this type of upright to be 
located along the walls of postholes, although this location 
will depend on the preservation of these features. Postholes 
could also be jammed full of vertical bone to assist with 
finding and rebuilding the structure upon returning to the 
site. These uprights should contain a wider variety of faunal 
elements, since the posthole was packed tightly with bone. 
Researchers can identify tie-down and stake uprights in in-
stances where a single element was driven into the ground 
to provide an anchor. Multiple bone uprights could have 
been tie-downs, but too many elements jammed into the 
ground surface in one location would weaken the anchoring 
point. Uprights can be associated with ceremonial activi-
ties, but strong contextual information is needed to reach 
this conclusion. The inclusion of intact skulls or possibly 
thoracic vertebrae with an upright could indicate a ritual 
connection, while the spatial relations of uprights to known 
ceremonial features and activities can be indicative of ritual 
connections. 
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