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1. Introduction
The southern Alberta floods of 2013 were one of the 

most destructive events in this area in recent history. 
Tongue Creek was one of the affected watercourses, al-
though the flooding was pronounced only near its conflu-
ence with the Highwood River. Landowners also reported 
that the 2005 high water event generally created much 
higher flows upstream along Tongue Creek and greater 
property damage. These recent floods caused considerable 
impact to historic resources in the Tongue Creek valley.

In the fall of 2015, Stantec Consulting Ltd. was con-
tracted by Alberta Culture and Tourism to perform a 
post-impact flood assessment of three watercourses as 
part of the Province’s flood recovery effort. The three 
study zones included the Kananaskis River, Jumping-
pound Creek, and Tongue Creek. Each of the three wa-
tercourses responded differently to the flood depending 
upon its unique landscape history and the intensity of 
rainfall, and a number of interesting discoveries were 
made in each valley as a result. For this paper, we focus 
our discussion on the Tongue Creek valley, with future 
papers planned to discuss other findings.

The study zone (Figure 1) spanned an approximate 
40-kilometre section of Tongue Creek, between a north-
south road crossing of the creek in 4-23-19-1 W5M 
(12 kilometres northwest of the Town of High River), to 
its confluence with the Highwood River in 11-30-19-28 
W4M. We targeted areas with previously recorded sites 
and well-exposed cut banks for the field survey. Our 
survey was limited to visual inspection of existing Qua-
ternary exposures and did not include a shovel testing 
program. Artifacts and informative megafaunal remains 
were collected by our archaeologists and palaeontolo-
gist only if the material was loose at the surface or if 
it was in danger of immediate loss due to erosion. We 
also collected bulk samples from microfossil and palae-
oenvironmental layers, as well as from potential tephras 
(volcanic ash deposits). Further processing and dating of 
the palaeontological sites and tephras will be completed 
by Alberta Culture and Tourism.

The objectives of the project were to 1) revisit and re-as-
sess the condition of known historic resource sites and lo-
calities (both archaeological and palaeontological) along 
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Figure 1. Tongue Creek study zone.



21

Bohach and Leyden / Archaeological Survey of Alberta Occasional Paper 37 (2017) 19–29

By approximately 9,000 years BP, the majority of large 
river systems in southern Alberta were established and the 
environment was dominated by closed forests of pine and 
spruce in the uplands and grasslands in lower elevations 
(Beaudoin and Oetelaar 2003). With the onset of the Hyp-
sithermal Climatic Optimum (8,000 years BP), the climate 
became more arid, and the vegetation shifted from pine 
and spruce dominated forest to grasslands with pockets 
of spruce and poplar (MacDonald 1989). The landscape 
was very stable during this time (8,000 to 5,000 years BP) 
and a 25-centimetre thick soil, known as the Pre-Mazama 
Tephra paleosol, developed across southern Alberta around 
8,000 years BP (Reeves and Dormaar 1972; Schweger and 
Hickman 1989). In the mid-Holocene, normal fluvial pro-
cesses and sedimentation were interrupted in the study area 
by the fall of the Mazama Tephra, a volcanic ash unit depos-
ited by the eruption of Mount Mazama in Oregon. The teph-
ra has been dated to 6730 ± 40 14C yr BP (radiocarbon years 
before present; Hallett et al. 1997) and is a useful chrono-
logical marker across southern Alberta. The current vegeta-
tion regime was established sometime after 6,000 years BP; 
however, not much data are available for this transition. By 
5,000 years BP, present day conditions were well estab-
lished. A period of moderate landscape stability occurred 
between 5,000 to 3,500 years BP, represented by weakly de-
veloped paleosols interspersed throughout fluvial sequences 
(Pennock 1984). 

3. Bison kill sites
Beyond geography, perhaps the most defining character-

istic shared by all precontact Indigenous human populations 
associated with the Great Plains of North America has been 
their reliance on bison (Arthur et al. 1975). Starting at the 
outset of the Holocene Period, peoples of the Great Plains 
began to refine their social and subsistence strategies to 
further exploit this increasingly abundant resource (Bryan 
1991; Frison 1991). This transformation may have reached 
a peak by approximately 2,000 years BP as large-scale com-
munal bison hunting practices emerged and continued up to 
the arrival of Europeans (Reeves 1990; Frison 1991). From 
the time of European contact, communal hunting decreased 
in frequency until the near extinction of the Plains bison by 
the 1880s (Jones et al. 1983). 

Given the predominance of bison in the lives of precon-
tact Plains cultures, it is not surprising that bison kill sites 
are among the most important archaeological site types in 
this area. Stratified deposits are important at significant kill 
site locations where multiple kill events occurred over time 
(Frison 1991). Well-defined bone layers allow discrimina-
tion of specific time periods and events and provide the ba-

Tongue Creek that may have been impacted by the flood, 
2) identify new historic resource sites or localities exposed 
by the flood, and 3) provide recommendations for the long-
term management, protection, or mitigation of the historic 
resource sites or localities. In addition, we provided com-
ments relative to the vulnerability of the sites to imminent 
loss or future risk, including evaluation of primary impacts 
such as erosion, slumping, and potential future flooding, and 
secondary impacts, such as flood stabilization (e.g., riprap) 
or human interference (e.g., undocumented collection). We 
ranked sites from least to greatest concern, considering their 
heritage value and risk factors, and recommended measures 
to mitigate the flood impact and risk of future loss.

The field surveys were highly successful. Our archaeolo-
gists found a total of 20 new sites and revisited three sites. 
Our palaeontologist recorded 12 new Quaternary fossil 
sites/site complexes, including palaeoenvironmental sites, 
shellbeds, and megafaunal sites. The most tantalizing of the 
recorded sites is a site complex containing numerous bison 
skulls, horn cores, and other bones. Although direct archae-
ological evidence is sparse, this site complex may represent 
an extensive bison jump complex.

2. Quaternary environment
The following discussion of geological conditions and 

vegetation communities is reiterated from Porter and 
Frampton (2017). Starting around 30,000 years before pres-
ent (BP), the landscape of southern Alberta was dramatical-
ly altered by multiple advances and coalescence of the Lau-
rentide, Cordilleran, and Athabascan ice sheets (Jackson 
1979, 1980; Klassen 1989; Beaudoin and Oetelaar 2003). 
The advance of these ice sheets and the subsequent deglaci-
ation resulted in deposition of till and glaciolacustrine and 
glaciofluvial materials on Cretaceous and Tertiary bedrock. 

Full deglaciation in the Tongue Creek area was complete 
by 12,000 years BP (Jackson 1980; Dyke et al. 2003), with 
meltwater rapidly incising large river channels in glacial 
sediments. The unstable paraglacial landscape shed large 
volumes of coarse sediment, overloading streams and riv-
ers and initiating an episode of aggradation and braided 
channel development (Beaudoin and Oetelaar 2003). Floral 
and faunal communities recolonized the landscape during 
this time. Southern Alberta was a cool, arid, steppe-like 
environment characterized by grasses, herbs, and shrubs 
and populated by wolf, bear, Scimitar cat, musk-ox, bison, 
caribou, horse, camel, and mammoth (Wilson and Church-
er 1978; Kooyman et al. 2001). The rivers were populated 
by aquatic plants, fish, and invertebrates including clams, 
snails, and aquatic insects. 
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of which are Niitsitapi in origin, to potentially explain the 
etymology of this watercourse. The first relates to Naapi 
(Old Man) hunting a herd of elk and hanging the tongues 
on a pole to dry. Naapi was then tricked into leaving his 
camp for a race with a wolf, while the rest of the wolf pack 
ate Naapi’s elk meat and a mouse ran up the pole and ate 
the tongues. The Niitsitapi call this camp matsinawastam, 
which means tongue. The second legend speaks of a hunter 
killing a bison, but, unable to carry the carcass, he erected 
a pole with the tongue on it to notify others who passed 
that there is meat there to take. The third story has settler 
origins, referring to the numerous wagon tongues that were 
broken at the creek crossing along the Macleod Trail, be-
fore the bridge was built. Regardless of origins, the name 
hints at precontact and/or historic importance of the water-
course. 

5. Methods 
The archaeology and palaeontology teams completed pre-

field target area selection to establish primary and second-
ary areas of interest. During an intensive scoping exercise, 
we selected two primary and five secondary target areas 
based on previously recorded site locations and the pres-
ence of exposures. As many areas of Tongue Creek have 
very muddy creek bottoms, poor visibility due to suspended 
sediment, and areas of standing water impounded by beaver 
dams, it was difficult to survey by wading along the creek, 
as we had done in the other watercourses examined in 2015. 
Instead, landowners graciously gave permission to walk on 
their land so that we could survey using a combination of 
wading and walking along creek banks. We closely inspect-
ed all Quaternary exposures for archaeological and palaeon-
tological remains (Figure 2). 

sis for temporal comparisons and associations (Brink 2008). 
Moreover, large-scale kills are frequently associated with 
other archaeological sites types including camps, process-
ing areas, stone features, and various ceremonial locales. 

Although sporadic and opportunistic bison kills took 
place throughout the Holocene, large-scale kills occurred 
most frequently in the Late Precontact Period. They are of-
ten associated with specific locations that provided favor-
able hunting conditions (Arthur et al. 1975; Frison 1991). 
Within the Alberta Foothills of the Rocky Mountains, the 
two main communal hunting methods are the pound and 
the jump (Oetelaar 2014). Pis’kun is a Blackfoot term that 
refers to these types of kills and roughly translates to “deep-
blood-kettle” (Grinnell 1962). A variety of ethnographic 
and historic sources provide accounts of these types of kills 
(see Verbicky-Todd 1984 for a review), which have been 
the subject of numerous archaeological investigations over 
the last 80 years (Forbis 1959, 1962; Reeves 1978, 1983).

Pounds have a pen (either artificial or natural) that at least 
partially encloses the main kill locality, whereas jumps have 
a cliff or escarpment where bison fell to their deaths. Of-
ten, the two features occur together (Verbicky-Todd 1984). 
Given the need to control the movements of large numbers 
of animals, both methods have certain common properties: 
a grazing or gathering area where large numbers of bison 
congregate, a drive lane area leading from the gathering ba-
sin to the main kill spot, the kill site (consisting of either a 
steep cliff for the jump and/or a “pounding area”), accumu-
lated bone deposits, and a processing area or areas (Brink 
2008; Oetelaar 2014). The kill mechanism and associated 
bone beds represent the kill site proper; however, these oth-
er components are equally important. Often, archeologists 
identify these “site complexes” before the main kill site.

The study of large-scale kill sites has provided a tremen-
dous volume of data about the lifeways of precontact Plains 
peoples. Beyond helping to define regional timelines of cul-
tural succession, these sites provide a window to import-
ant aspects of a population’s activities in the context of the 
“yearly round” (Brink 2008). Many large kills took place 
during the fall and winter, a period when cow-calf herds 
were best hunted (Brink 2008). Analysis of these assem-
blages provides important information regarding seasonal 
constraints, how people and bison responded, and feedback 
between the two groups (Leyden 2004; Peck 2004).

4. Etymology
How did Tongue Creek acquire its unusual name? 

Karamitsanis (1992) provided three related stories, two Figure 2. Field survey.
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flows near the base of the slope. The southwestern banks of 
the creek, which are the base of the valley slope, generally 
consist of colluvium with minor fluvial deposits, although 
patches of the underlying Paleocene bedrock occasionally 
show through surficial cover. The northeastern banks vary 
in height from approximately 0.5 to 3 metres and expose 
fluvial gravel and overbank deposits mixed with outwash 
and colluvial sediments (Figure 5). Towards the top of the 
exposures, terrestrial sedimentation is more pronounced 
and paleosols are variably developed. The following sec-
tions describe examples of some of the exposures we dis-
covered containing bison bone and skulls along Tongue 
Creek, including discussions of the bone present and strati-
graphic context as it informs the nature of depositional en-
vironments.

Previous research in the Tongue Creek valley that might 
inform our methods was limited. In the early 1970s, Brian 
Reeves of the University of Calgary did some pioneering 
work in the area through talking to local landowners and 
conducting the first archaeological surveys. He was drawn 
to the area by reports of an interesting and potentially very 
early site, discovered by a local landowner while digging 
a water well (EdPl-3). Unfortunately, we were not able to 
examine the terrace level in the exact location of this find 
due to its distance from the flood impact zone, although we 
looked carefully for any evidence of the site in the closest 
exposures. During this work Reeves also reported an inter-
esting site documented by a local landowner, consisting of 
a concentration of bison skulls (EdPl-5). Although we were 
not able to relocate this site over 40 years later, despite in-
tensive scouring of the banks in the area, we did make some 
other, probably related, finds of interest.

6. Results
Within a 1 kilometre stretch of Tongue Creek, we record-

ed five bison skulls and more than a dozen horn cores (Fig-
ure 3). The material is not densely concentrated in a bone 
bed. Typically, one skull and associated bones were eroding 
from the bank, and this association occurs repeatedly. Some 
of the material embedded in the cutbanks is articulated, and 
often enough bone in the eroded banks appeared present to 
re-assemble a complete bison. Most of the bones are com-
plete, showing no evidence of spiral fractures or cut marks 
to suggest butchering.

For environmental context, the Tongue Creek valley in 
the area of the bison bones has a steep southwestern slope, 
currently partly covered by trees (Figure 4) with a creek that 

Figure 3. Bison skull loose in creek bed.

Figure 4. Tongue Creek valley (view south towards southwestern valley 
slope).

Figure 5. Tongue Creek, northeast bank.
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6.2 Exposure T30 
Exposure T30 also contains an in situ bison skull, but 

in a different depositional setting (Figures 9–12). The 
skull sits upside down in homogenous grey silt, approxi-
mately 2 metres below surface. The silt likely represents 
fluvial overbank deposits with some outwash sediment.             

6.1 Exposure T33 
Exposure T33 is the southernmost location that contains 

an in situ bison skull (Figures 6–8). The terrace is approx-
imately 2.5 metres high at this location, with a lower de-
bris apron full of bone. The bison bones in the debris apron 
include at least six vertebrae, one phalanx, several ribs, a 
partial maxilla, one mandible, a metacarpal, several carpals, 
and a humerus, radius, and ulna. The bones likely eroded 
from a thick paleosol situated approximately 40 centimetres 
below surface, which extends vertically down to 90 cen-
timetres below surface. There are several bones and bone 
fragments in the paleosol, including a bison skull and a 
metacarpal articulated with at least two carpals. Grey silt 
makes up the entire exposure, except for the darker organic 
sediments of the paleosol. 

Figure 6. Exposure T33 with bison skull in palaeosol.

Figure 8. Exposure T33 articulated metacarpal and carpals.

Figure 7. Exposure T33 bison skull and metacarpal. Figure 9. Exposure T30 with bison skull (arrow) in overbank silt.
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6.3 Exposure T32 
We arrived too late to record the bison skull in situ at ex-

posure T32 (Figures 13–15). Found loose at the base of the 
outcrop and partly submerged in Tongue Creek, the “green 
boy” skull had a rich coat of algae and a pungent smell. The 
exposure here is poor and largely covered by a debris apron. 
The upper 60 centimetres of sediment are silt overlying a 
gravel layer. Bone is common at this sediment interface, in-
cluding an in situ scapula and two ribs. An additional scap-
ula occurs in the slumped material on the bank. The depo-
sitional environment appears to be a fluvial gravel bar with 
associated bone, overlain by overbank silt. 

6.4 Exposure JL-91 
Exposure JL-91 is the northernmost location that contains 

an in situ bison skull and the only location where a skull 
was found on the southwest side of the creek (Figures 16 
and 17). There is a small remnant terrace in this location 
that has pulled away from the main slope and is slowly 
eroding into the creek. Sediments in this area are largely silt 
with occasional colluvial cobbles in the upper layers. There 
are numerous inclined palaeosols, and several bones at var-
ious depths. A partial bison skull, centered at approximate-
ly 45 centimetres below surface, lies within the uppermost 
palaeosol. Other bones include a bison metacarpal, femur, 
and other poorly exposed long bones. Sediments in this area 
are fluvial overbank and outwash silt, colluvium, and in situ 
organic-rich terrestrial accumulations (palaeosols).

7. Discussion
The occurrences of bison bone and skulls detected in our 

surveys are limited to a particular geomorphological setting 

Other bison bones in this lower silt include a couple                  
pieces of pelvis and a thoracic vertebra with spine. There is 
an abrupt change in lithology at approximately 1.8 metres 
below surface, marked by an indistinct paleosol. There are 
a number of high-angle, discontinuous paleosols, most of 
which contain some pieces of wood. Occasional colluvial 
cobbles are also present. This sedimentary package may 
have accumulated in a treed environment with an uneven 
surface. The sediment source was likely outwash clay and 
silt. The exposure downstream at T30b provides anoth-
er example of this terrestrial depositional package, with      
numerous bones in the palaeosols. Upstream at T30a, the 
palaeosols are flat lying and more laterally extensive, but 
still contain wood.

Figure 11. Exposure T30b high angle palaeosols with bone.

Figure 10. Exposure T30 bison skull. Figure 12. Exposure T30a flat lying palaeosols with wood.
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Figure 13. Exposure T32 with “green boy” skull at base.

Figure 14. “Green boy” skull. 

Figure 15. Exposure T32 in situ bone and probable source layer for 
skull. 

Figure 17. Exposure JL-91 bison skull. 

Figure 16. Exposure JL-91 with bison skull (arrow). 
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of the creek valley represent an ideal gathering basin where 
precontact hunters would have encountered large herds 
of bison to drive towards kill areas set along the valley of 
Tongue Creek. The steep cliffs forming the southwestern 
valley wall, overlooking our area of bison bone and skulls, 
represents one such potential kill location. The skulls and 
bones in the area may be a result of sporadic bison hunt-
ing or well-planned periodic events. Most large-scale bison 
jumps in Alberta tend to face north and east, in order to take 
advantage of prevailing south and westerly winds for gath-
ering the bison into a large group. The bone piles left be-
hind to accumulate at the jumps (after the animals had been 
butchered and the desirable parts taken away) very often 
consist of complete unbutchered elements with no signs of 
cutmarks or spiral fractures. Additionally, a very common 
pattern is for the skulls to be pulled away from the base 
of the slope and the main bone concentrations, and to be 
stacked or treated in a ceremonial fashion (Frison 1991). 
Landals (2009) noted just such a patterning for skulls at the 
Smyth site in the Oldman River Dam project area, and the 
topographic setting of the Smyth site resembles the setting 
of the Tongue Creek finds in many ways.

8. Conclusion
Throughout southern Alberta, Indigenous people used 

bison jumps as an effective way to hunt these large her-
bivores. We find evidence of these sites today, buried in 
terraces at the bases of steep slopes. These mass death 
events left behind bone beds, and sometimes the associated 
processing areas and campsites are also preserved. Flood 
events, such as those experienced along Tongue Creek in 
2005 and 2013, frequently act to expose such sites, pro-
viding a sometimes brief window into the time periods that 
they represent. 

Extensive reworking of the Tongue Creek floodplain has 
occurred, which hampers our ability to piece together the 
past. The floodplain north of the current creek bed shows 
many signs of infilled oxbow lakes, suggesting that Tongue 
Creek has recently reworked these sediments. This limits 

along the valley. Tongue Creek is an underfit creek, meaning 
it is a small watercourse in a wide, well-incised valley. At 
the end of the last glaciation, meltwater that was impounded 
to the north burst its dam and flowed south and east, carv-
ing into the glacial sediments and incising this portion of 
the Tongue Creek valley. Confined to this broad meltwa-
ter channel ever since, Tongue Creek has meandered back 
and forth, constantly re-working the upper sediments of its 
floodplain. Where the bison skulls and other bones occur, 
Tongue Creek flows against the base of the steep southwest 
valley slope. Wherever Tongue Creek flows in the middle or 
the northern side of its valley, there appears to be little bone 
and no bison skulls.

The overall geomorphological contexts of bison remains 
are consistent. It is only where Tongue Creek flows near the 
base of the steep southwestern slope that the bison bones 
and skulls occur. However, the depositional environment 
at each exposure is variable. In situ material occurs in 
high energy fluvial, low energy overbank, and terrestrial 
settings. A single depositional event, such as a flood, did 
not bury these skulls. If a flood event had caught up and 
drowned a herd of bison, one would expect to see the bones 
consistently buried in fluvial settings. Instead, it appears 
that the bison died near the base of the slope in a variety of 
landscapes, ranging from pointbars to floodplains to vege-
tated banks. The steep southwestern valley slope appears to 
be the key in terms of its role in bison fatality and potential 
human use. 

Direct archaeological evidence is lacking in the area de-
scribed above. There are no artifacts, and none of the bone 
examined in the field appears to have cut marks or evidence 
of specific utilization. Loose in the creek, we found one 
long bone broken in what may be a spiral fracture (a pat-
tern that frequently results from human extraction of bone 
marrow), but this was the only suggestion of human modi-
fication. Nevertheless, human activity seems the most like-
ly explanation for the aggregation of these bone deposits. 
Certainly, the Tongue Creek valley contains extensive evi-
dence of Precontact Period activity, and archaeological sites 
occur both upstream and downstream of this location. Our 
surveys alone identified 19 precontact archaeological sites, 
including one isolated find, nine artifact scatters, and nine 
campsites (Table 1).

Given the occurrence of the precontact sites and the rela-
tively high proportion of campsites, one would also expect 
to identify kill features in the area. The stretch of Tongue 
Creek associated with the bison skulls appears to repre-
sent one of two such localities identified during the current 
study (Table 1). The wide upland plains that stretch south 

Table 1. Archaeological sites revisited or newly recorded during the cur-
rent program.

Site Type Borden Nos.

Isolated Finds EdPl-87

Artifact 
Scatters

EdPl-5 (palaeontological), EdPl-83, EdPl-84, EdPl-88, EdPl-
90, EdPm-14, EdPm-19, EdPm-20, EdPm-21, EdPm-24

Killsites EdPl-89, EdPm-23

Campsites EdPl-3, EdPl-8, EdPl-85, EdPl-86, EdPm-16, EdPm-17, 
EdPm-18, EdPm-22

Historic Sites EdPl-82, EdPm-15
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the age of bison bones and skulls to late Holocene, coinci-
dent with the time period when large-scale communal bison 
hunting practices were at their peak. 

There is an extensive record of human activity along the 
Tongue Creek valley. Based upon our understanding of local 
geography and how precontact Plains people exploited their 
surroundings, it seems reasonable to suggest that the large 
quantities of localized bison bone recovered along stretches 
of Tongue Creek reflect human agency, rather than natural 
circumstance. The fact that these kill deposits are associated 
with the high cliff edge along the southwestern margin of 
the creek is telling and it may be that Tongue Creek reflects 
an important bison jump location used by Indigenous peo-
ples of the not too distant past.
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