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An extraordinary rainfall event in June, 2013 resulted 
in southern Alberta’s largest recorded flood. In a matter 
of one week, floodwaters had swept through the river 
and creek channels of the Bow River watershed, scour-
ing away long-stable landforms and depositing metres 
of sediment debris in new locations. The government 
response was unprecedented, and resulted in a wide va-
riety of programs intended to provide relief, rebuild in-
frastructure, and compile information in support of flood 
remediation strategies. A component of this response 
involved efforts to evaluate and mitigate impacts of the 
flood on historic resources, which in this context includes 
archaeological sites and palaeoenvironmental records. 
The objectives were to understand what had been lost, 
assess what remained, and generate information to guide 
the effective management of surviving resources in light 
of heightened landform instability, ongoing erosion, and 
the inevitable need for large-scale engineered solutions 
to repair the devastating flood damage.

The Southern Alberta Flood Investigation Program 
was coordinated by Alberta Culture and Tourism and 
involved partnerships between the Archaeological Sur-
vey of Alberta, the Royal Alberta Museum, the Royal 
Tyrrell Museum of Palaeontology, and a community of 
consulting heritage professionals in the Province. Hun-
dreds of kilometres of flood-affected rivers and creeks 
were examined, and hundreds of historic resources were 
investigated through 20 contracts that spanned 2014, 
2015, and 2016. While much was destroyed, many new 
archaeological deposits were uncovered. The results of 
these multi-year investigations were delivered in final 
reports that were synthesized into government manage-
ment plans to guide the future protection of significant 
archaeological and palaeontological resources across 
these sensitive riparian landscapes. In an effort to share 

these outcomes with the public and heritage communi-
ty across Alberta, an issue of the Archaeological Survey 
of Alberta’s Occasional Paper Series is dedicated to the 
Southern Alberta Flood Investigation Program. 

We are pleased to introduce the 37th volume of the Oc-
casional Paper Series: After the flood: Investigations of 
impacts to archaeological resources from the 2013 flood 
in southern Alberta, which consists of 18 articles explor-
ing multiple facets of the flood impact studies. I would 
like to sincerely thank all of the contributors for their 
efforts to compile, synthesize, and re-format complex 
technical results for a wide audience. As noted by au-
thors throughout this volume, the legacy of the Flood In-
vestigation Program will be the knowledge gained about 
Alberta’s archaeological and palaeonenvironmental re-
cords including their fragility, interpretive value, and the 
complexities of managing these resources in the face of 
destructive environmental forces that periodically threat-
en them. I hope the information contained in this volume 
educates and motivates the public, inspires research, and 
reinforces Alberta’s strong professional and avocational 
heritage stewardship community. 

Lastly, successes of the Southern Alberta Flood Inves-
tigation Program were shaped by a community of ded-
icated and passionate people. On behalf of the Archae-
ological Survey of Alberta, I would like to express my 
deepest gratitude to historic resources consultants, stu-
dents, researchers, Government staff, volunteers, First 
Nations participants, concerned members of the public 
who reported finds, landowners who granted permission 
to access private property, and members of the Archae-
ological Society of Alberta who demonstrated a shared 
commitment to the ideals of heritage conservation and 
stewardship in the aftermath of the flood: Thank you.

Introduction
Darryl A. Bereziuka*

a Director, Archaeological Survey of Alberta, Alberta Culture and Tourism, 8820-112th St. NW, Edmonton, Alberta, Canada, T6G 2P8 
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ABSTRACT 

The flood impact assessment program sponsored by Alberta Culture and Tourism in response to the catastrophic 
floods of 2013 has provided an opportunity to intensively survey rivers in southern Alberta, on a scale rarely done 
before. In 2014, Stantec Consulting Ltd. carried out an in depth survey of the Highwood River valley for archaeologi-
cal, historic, and palaeontological resources. In addition to revisiting known sites and recording new ones, the project 
provided risk assessments relative to flood related impacts and site management strategies. New sites were recorded 
all along the Highwood River and several known sites were found to be much richer than previously thought. Addi-
tionally, numerous new Quaternary microfaunal, macrofaunal, and palaeoenvironmental sites were recorded during 
the palaeontological survey. The following paper presents a brief summary of the program including a case study of 
a joint archaeological and palaeontological locality. 

KEYWORDS
Highwood River, flood, Quaternary, Alberta, archaeology, palaeontology

The Highwood River’s tale: Impacts to heritage resources by the 2013 
southern Alberta flood
Meaghan Portera* and Emily Framptona

a Stantec Consulting Ltd., 130 - 2886 Sunridge Way NE, Calgary, Alberta, Canada, T1Y 7H9  
*corresponding author: meaghan.porter@stantec.com

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

most significant and destructive events in this area in re-
cent history and will remain a touchstone for years to 
come. Many watersheds, including the Highwood River, 
were significantly altered as a result of the flooding. In 
the fall of 2014, as part of the Province’s flood recovery 
effort, Stantec Consulting Ltd. was contracted by Alber-
ta Culture and Tourism to perform a post-impact flood 
assessment of the Highwood River from the village of 
Longview to the Highwood River’s confluence with the 
Bow River (Figure 1). What followed was the assessment 
of 112 archaeological sites relative to flooding, 60 of 
which were documented in detail, and the identification 
and assessment of 17 new Quaternary palaeontological 
sites (Bohach and Frampton 2015; Porter et al. 2015). 
The archaeological assessment was restricted to visual 
inspection of cutbanks only. No shovel testing was un-

dertaken and generally, overland traverses did not occur. 
The palaeontological assessment examined Quaternary 
deposits exposed along river banks; bulk samples were 
collected at any microfossil and palaeoenvironmental 
sites, loose bones were collected from megafaunal sites, 
and charcoal and tephra were collected at any exposure 
where noted. Samples for radiocarbon dating and tephra 
analysis were collected at 27 sites. Results from those 
analyses were pending at the time of article submission. 
The palaeontological bulk samples have not yet been 
processed and detailed contents of microfaunal and pa-
laeoenvironmental sites are currently unknown. 

The flood program sponsored by Alberta Culture and 
Tourism provided an opportunity to intensively survey 
the Highwood River, on a scale rarely approached before 
in Alberta. Some river stretches within National Parks 

After the flood: Investigations of impacts to archaeological 
resources from the 2013 flood in southern Alberta
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Figure 1. The Highwood River study area.
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in Alberta were intensively surveyed in the past (Pickard 
1989; Perry and Langemann 1997; Langemann and Perry 
2002). For example, in Waterton Lakes National Park, cata-
strophic flood damage to stretches of the Waterton and Bel-
ly Rivers were assessed and mitigated (Langemann 1998, 
2010). Outside of park boundaries, assessments of river 
valleys have been smaller in scale and sporadic (e.g., Ad-
ams 1976; Magne and Ives 1991). This is partly due to the 
difficultly of assessing large river stretches for research pur-
poses and partly because impact assessments are completed 
in response to development proposals, which seldom ex-
tend for much distance along floodplains. Thus, the current 
study, and similar work along the Bow River presented in 
the current issue, is of considerable interest.

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 
the Highwood River that may have been impacted by the 
flood; 2) to identify new historic resource sites or localities 
exposed by the flood; and, 3) provide recommendations for 
long-term management, protection, or mitigation of the his-
toric resource sites or localities. In addition, comments were 
offered relative to risks of future destruction, including pri-
mary impacts such as erosion, slumping, and potential future 
flooding, and secondary impacts such as flood stabilization 
(e.g., riprap) or human interference, such as undocumented 
collection. Sites were ranked relative to their overall heri-
tage value and risk factors from least to greatest concern.

2. Geology and quaternary environment
A discussion of geological conditions and vegetation 

communities in the Late Pleistocene and Holocene informs 
site detection and site management strategies along the 
Highwood River. Upwards of 30,000 years before present 
(BP), the landscape of southern Alberta was dramatically 
altered by multiple advances and coalescences 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 glacial, glaciolacustrine, and 
glaciofluvial materials on Cretaceous and Tertiary bedrock. 

Full deglaciation in the Highwood River area was com-
plete by 12,000 years BP (Jackson 1980; Dyke et al. 2003), 
with meltwater rapidly incising large river channels in gla-
cial sediments. The unstable paraglacial landscape rapidly 
delivered large volumes of coarse sediment, overloading 
streams and rivers and initiating an episode of aggradation 
and braided channel development (Beaudoin and Oetelaar 
2003). Floral and faunal communities recolonized the land-

scape during this time and 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 
Churcher 1978; Kooyman et al. 2001). The rivers were pop-
ulated by aquatic plants, fish, and invertebrates including 
clams, snails, and aquatic insects. 

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 eleva-
tions (Beaudoin and Oetelaar 2003). With the onset of the 
Hypsithermal Climatic Optimum (8,000 years BP), the cli-
mate became more arid and vegetation shifted from pine 
and spruce dominated forest to grasslands with pockets of 
spruce and poplar (MacDonald 1989). The fauna had also 
become more typical of what is found in southern Alberta 
today (Sauchyn and Sauchyn 1991). The landscape was very 
stable during this time (8,000–5,000 years BP) and a 25-
cm thick soil, known as the Pre-Mazama Tephra paleosol, 
developed across southern Alberta around 8,000 years BP 
(Schweger and Hickman 1989). In the mid-Holocene, nor-
mal fluvial processes and sedimentation were interrupted in 
the study area by the fall of the Mazama Tephra, a volcanic 
ash unit deposited by the eruption of Mount Mazama in Or-
egon. The tephra has been dated to 6730 ± 40 14C years BP 
(radiocarbon years before present; Hallett et al. 1997) and is 
a useful chronological marker across southern Alberta. The 
current vegetation regime was established sometime after 
6,000 BP; however, not much data is available for this tran-
sition. By 5,000 BP, present day conditions were well-es-
tablished. A period of moderate landscape stability occurred 
between 5,000–3,500 BP, represented by weakly developed 
paleosols interspersed throughout fluvial sequences (Pen-
nock 1984). 

Since its initiation more than 10,000 years BP, the High-
wood River has changed course and further incised numer-
ous times, depositing and eroding terraces. Pennock (1984) 
identified five terrace levels (T1 to T5) within the Highwood 
River valley around Longview that occur from the flood-
plain (T1; youngest) up to T5 (oldest), 82 metres above val-
ley base. The terraces contain fluvial and overbank deposits 
of gravel, sand, silt, and clay deposited in river channel, 
point bar, oxbow lake, and floodplain environments, as well 
as glacial deposits in the higher terraces (Pennock 1984). 
The Mazama Tephra, where preserved, can be identified as 
a white to pale pink unit of ash interbedded between fluvi-
al units. Periods of landscape stability are marked by dark, 
organic-rich paleosols, with these old soils often yielding 
archaeological sites. Palaeontological sites are often found 
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associated with overbank silt, or in low areas of old flood-
plains where river drift would collect, or point bar deposits 
of sand where burrowing invertebrates might leave their 
traces. 

3. Methodology and case study 
The archaeology team completed pre-field target area se-

lection to establish primary and secondary areas of interest. 
A total of 31 target areas were selected on the basis of pre-
viously recorded site locations and the presence of expo-
sures identified during an intensive scoping exercise. The 
palaeontology team identified two long stretches of river 
on which to focus field efforts. Given the relative lateness 
in the season, we jumped in with both feet, literally, wad-
ing along river banks to look at visible exposures (Figure 
2). The palaeontology team surveyed, in part, by means of 
an inflatable raft (Figure 3). Both teams adjusted the target    

areas as fieldwork progressed. Target areas were abandoned 
if they had no exposures to assess. Target areas where the 
exposures were high up on the slope were examined only if 
the slope could be climbed safely (especially while wearing 
hip waders). Several areas that were not initially selected as 
targets were assessed and yielded positive results. 

As not every one of the 60 archaeological sites and 17 
palaeontological sites can be discussed in this brief paper, 
we present one case study to demonstrate how sites were 
assessed during the field program. Newly recorded precon-
tact campsite EdPm-10 has been selected as it also contains 
a palaeontological component, referred to as L22.

3.1 Site EdPm-10/L22 
EdPm-10/L22 is located on the first, northern terrace of 

the Highwood River, just east of a small unnamed drainage 
(Figure 4). The vegetation at prairie level is improved pas-
ture, while grasses and weeds cover portions of the banks 
(Figure 5). The exposure is approximately 4 to 5 metres 
high, with 2 metres of Holocene deposits overlying a bed-
rock shelf. Sediments at this site vary greatly along the ex-
posure. In general, the profile (Figure 6) from top to bottom 
consists of up to 60 centimetres of light tan silt (containing 
up to four paleosols) overlying 40 centimetres of gravel in 
a sand matrix, over 50 centimetres of silt (containing two 
to three faint paleosols), which in turn overlies about 40 
centimetres of gravel, on top of bedrock. In other areas of 
the site (i.e., L22), the middle gravel unit does not occur and 
only silt containing weak paleosols occurs above the lower 
gravel unit (Figure 7).

3.1.1 Evaluation 
This extensive, multi-occupation campsite was observed 

for about 250 metres along the exposure. Cultural remains 
were detected in the top 30 centimetres as well as at 75 cen-
timetres below surface (bs), 100 centimetres bs, and 125 
centimetres bs. The entire areal extent of EdPm-10 is not 
currently known due to the limited scope of the study, which 
was restricted to examinations of exposures. 

Noted materials in the exposure include over 15 pieces 
of fire-broken rock (FBR) (Figure 8) as well as bison bone 
including a vertebra, a scapula, the proximal end of a spi-
rally fractured humerus, rib fragments, the distal end of a 
metapodial, and additional bone fragments. Materials were 
observed scattered along the exposure and in the slumped 
material at the base of the bank. Collected faunal material 
includes the front quarter of an unfused right humerus, the 
front quarter of a left humerus (much larger than the first), a 
rib, and two unidentifiable long bone fragments. These were 

Figure 2. Crossing the Highwood River to inspect an exposure. 

Figure 3. The palaeontology team accessing an assessment area via in-
flatable raft.
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Figure 4. Site plan of EdPm-10.
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all collected from the slump. All but the smaller humerus 
exhibit cultural breaks. A sample of the collected faunal re-
mains was submitted by Alberta Culture and Tourism for 
radiocarbon dating and the results were not available at the 
time of article submission. 

A hearth was also observed in the profile (Figure 9) as 
an ash and charcoal feature with slight brown-orange soil 
staining within a faint paleosol at 100 centimetres bs, just 
below the upper gravel layer. This feature is about 20 cen-
timetres in length and about 5 centimetres thick. Additional 
cultural materials, including an FBR concentration, were 
noted in what appears to be a slump that has fallen from the 
upper 30 centimetres (Figure 10). 

Site EdPm-10 is considered to have high heritage value as 
it represents a multi-occupation campsite with a variety of 
faunal remains and datable bone. Furthermore, the presence 
of a hearth and the site’s extensive horizontal extent indi-
cates the potential for recovery of multiple activity areas 
from this south-facing campsite.

Microfossil locality L22 occurs in the middle of EdPm-10 
and consists of a sparse shellbed in silt that has a lateral 
extent of 4 to 5 metres and occurs between 35 and 165 centi-
metres bs. Bulk samples of the shellbed were collected from 
depths of 130 to 155 centimetres bs, 110 to 120 centime-
tres bs, and 35 to 45 centimetres bs. A freshwater lymnaeid 
snail was identified from the lower horizon (Figure 11) and 

Figure 5. West view across prairie level at site EdPm-10.

Figure 8. North wall of EdPm-10 with in situ FBR eroding from profile 
at arrow.

Figure 7. View to west of locality L22. White line represents 165 cen-
timetres.

Figure 6. North view of soil profile at EdPm-10, western part of site.
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a specimen of land snail Discus whitneyi was exposed on 
the surface of the middle horizon (Figure 12). The full fossil 
content and productivity of the site are not known at this 
time as the bulk samples have not yet been processed. Char-
coal was noted in the basal gravel unit above the bedrock. 
A sample was collected and sent for radiocarbon dating but 
results were not available at the time of publication.

L22 is considered mid- to late Holocene in age, based on 
its position on a medium-high terrace. The fossils likely 
accumulated in a low, damp area of the terrace within site 
EdPm-10. The heritage value is provisionally considered 
medium, as the site is fairly young and the collected bulk 
samples will likely be informative concerning past environ-
ments and fluvial dynamics of the Highwood River. 

3.1.2 Risk assessment 
The site was disturbed by the 2013 flood and it is now 

actively eroding and slumping, with the concomitant loss 
of cultural materials directly exposed in the cutbank. The 
flood scoured away up to 50 metres of the upper terrace that 
previously overlaid the bedrock (Figure 13). The site is at 
risk from severe future flood events but should be above 
normal high water levels (it was 4 to 6 metres above the 
October low water level). However, the site is experienc-
ing damage from ongoing erosion as it is slumping and will 
be impacted by freeze-thaw cycles. Human impact such as 
bank stabilization is unlikely as it is not near an inhabited 
location, although it may be accessible by recreational riv-
er users. EdPl-10 is considered to be of “greatest concern” 
from future flood impacts. The palaeontological locality 
L22 was given a ranking of “moderate concern”. It is a rel-
atively young site of medium heritage value that is not at 
immediate risk of loss through erosion. 

3.1.3 Site summary 
EdPm-10/L22 is just one of the sites we discovered 

during the 2013 flood assessment program. The presence 

Figure 9. Detail of hearth feature beneath gravel, EdPm-10.

Figure 10. Detail of FBR finds at western portion of site EdPm-10; found 
in slump.

Figure 11. Freshwater lymnaeid snail shell at fossil locality L22. 

Figure 12. Land snail Discus whitneyi from fossil locality L22.
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of both palaeontological and archaeological resources, and 
the potential multiple human occupations and features evi-
denced by the assessment, suggest that a mitigative study of 
this site would produce significant information concerning 
southern Alberta’s archaeological and palaeoenvironmental 
records.

4. Synthesis

4.1 Archaeology
October 2014 was thankfully one of the warmest in recent 

years, and the three week field program was successful. The 
archaeology team (generally made up of two crews of two 
working independently) recorded 26 new archaeological 
sites and revisited 34 sites (Table 1). Most of the revisited 
sites had not been assessed in over 30 years, and in two cas-
es, 54 years had passed. A total of 55 archaeological target 
areas were assessed. In all, 112 sites were evaluated relative 
to potential flood related impacts and this included a more 
detailed assessment of 60 sites: one artifact collection, one 
isolated find, 13 artifact scatters, six stone features, seven 
bison killsites, 26 campsites, and eight Historic Period sites 
(including the Spitzee Whiskey Posts and the St. Joseph’s 
[Dunbow] Indian Industrial School site). Many of the revis-
ited sites had been minimally assessed during University of 
Calgary field school studies conducted in the early 1970s, 
and subsequently were observed to be much richer and 
more extensive than initially thought. Occasionally, partic-
ularly between Aldersyde and the Highway 552 bridge, the 
target areas and sites within them were located outside of 
the project scope, as high terraces in this area are steep and 
the sites are, in some cases, 40 metres or more above the 
water level. Most of the sites recorded or revisited were on 
the lower and middle terraces of younger age.

In many places, newly formed gravel bars had a collec-
tion of bison bones exposed on the surface. While many of 
these were butchered, they were clearly not in situ. Way-
points were noted for these finds, but they were not treat-
ed as newly discovered archaeological sites. A question 
that archaeological repositories and record keepers need to 
consider is how these newly re-deposited finds should be 
recorded, so that in future investigations they are not in-
terpreted as find spots in primary deposition. Taphonomic 
studies have experimentally considered the distances that 
various shapes and densities of bone elements will travel in 
water before they sink and are deposited (Hanson 1980); a 
consideration of the elements present in an assemblage may 
also help to determine if they are in situ, or have been re-de-
posited. Conversely, archaeological sites offer the potential 
to contribute to the understanding of the geomorphological 
record. A series of well-dated sites may help to date the var-
ious terraces and landforms. Archaeologists working in the 
lower terraces and floodplain need to be much more explic-
itly concerned with site formation processes, and with the 
taphonomy of the faunal remains found in sites.

Historic sites that have been recorded in this study area 
are concentrated on the lowest terraces, and two are asso-
ciated with the early whiskey trading period in the mid-
1800s. These are short-occupation and ephemeral sites that 
have left few obvious traces on the surface. Also, this is 
an area that has been strongly affected by repeated floods 
in the historic past. At EdPl-13, Harris’ and Sample’s Spit-
zee Post, all that was noted during this survey was a small 
amount of bone in the cut bank, which was not indicative of 
an Historic Period whiskey trading post. Historic artifacts 
and features were not visible. The site would have been in-
visible had it not been previously documented. To discover 
the nature of this site, a testing program and metal detect-

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

Site Type Borden Nos.

Collections EdPl-40
Isolated Finds EdPl-73
Artifact Scatters EdPl-72, EdPl-74, EdPl-75, EdPl-77; EdPl-78, 

EdPl-79, EdPm-8, EdPm-11, EdPm-13, EdPn-40, 
EdPn-58

Stone Features EdPm-9, EdPn-5, EePk-31, EePk-32, EePl-31, 
EePl-32

Killsites EcPm-2, EcPm-9, EdPl-10, EdPm-1, EdPn-61, 
EePl-2, EePl-261

Campsites EcPm-7, EdPl-18, EdPl-64, EdPl-66, EdPl-76, 
EdPl-81, EdPm-7, EdPm-10, EdPm-12, EePl-245, 
EePl-262, EePk-7, EePk-19, EePk-20, EePk-29, 
EePk-30, EePk-96, EePk-97, EePl-12, EePl-30, 
EePl-107, EePl-108, EePl-141, EePl-142, EePl-245, 
EePl-262

Historic Sites EcPm-11, EdPl-2, EdPl-13, EdPl-67, EePk-4, EePk-5, 
HS 1, Wagon Trail

Figure 13. East view across flood impacted landscape at EdPm-10; note 
slumping in foreground and large area of site that has been scoured away, 
exposing bedrock.
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ing survey back onto the landform would be necessary. We 
probably would not have recommended further work, based 
solely on the bone we observed, had we not known that this 
site is one of the best representations of a northern Whiskey 
Post (Kennedy and Reeves 1984) and is one of only 43 on 
record in the Province of Alberta; certainly, studies such as 
the current flood assessment are useful in updating the sta-
tus of vulnerable sites, which are not otherwise monitored 
on a regular basis. 

4.2 Palaeontology
A total of 17 Quaternary fossil sites were recorded during 

the field studies. The sites are situated on a variety of low, 
medium, and high terraces (Table 2). The low terrace rises 
only a few metres above the river and is considered to be 
very young. The exception is locality L20 to L20a, which 
includes the mid-Holocene Mazama Tephra. The majority 
of recorded sites occur on a mid-level terrace, with only 
a handful of sites (localities E6, L47, and L44), on high, 
old terraces. All of these sites are newly recorded; no fossil 
sites of Quaternary age had previously been recorded in the 
Highwood River valley within the study zones. 

The sites are microfaunal, megafaunal, and palaeoen-
vironmental in nature and six of the sites have more than 
one component (Table 2). Microfaunal sites, represented by 
nine localities, contain fossil molluscs. Bulk samples were 
collected from these sites and molluscs exposed on the sur-
face of these sites were also collected and identified. The lo-
cality L47 assemblage has diverse aquatic molluscs typical 
of a pond environment that could indicate either a restricted 
river (beaver dam) or oxbow lake environment. The locality 
L5 lateral and E5b assemblages are more typical river drift 

assemblages, with mostly aquatic species. Locality L44 up-
per and L25 collections from paleosols consist entirely of 
land snails and are consistent with leaf litter faunas. 

Megafaunal sites are defined as those containing the 
bones of large mammals and include six localities. Eight ad-
ditional megafaunal sites were recorded during the survey, 
but were subsequently identified as archaeological in na-
ture. Most of the megafaunal sites yielded isolated bones or 
bone fragments, mainly of bison. Locality E6 only yielded a 
fragment of well-mineralized, large mammal bone, but has 
the potential to yield early Holocene material, as it is situat-
ed on a high, old terrace. Locality L36b is a small bonebed 
interpreted as a point bar deposit. It includes several large 
mammal bones and an articulated vertebral column that has 
been identified as canid. 

Palaeoenvironmental sites include vegetation mats, soil 
layers with preserved floral remains, wood, and trace fos-
sils, and are represented by nine localities. Locality L20 
consists of a productive paleosol located below the Maza-
ma Tephra and the associated locality L20a contains wood 
in approximately the same stratigraphic position. Locality 
L18 is an incipient paleosol/vegetation-rich layer found 
interbedded with river alluvium. Localities L36d and L38 
contain vegetation mats in association with trace fossils 
(imprints or marks, such as footprints, left by organisms). 
These trace fossils are burrow casts that are rusty-orange 
in colour and infilled with semi-cemented sand (Figure 14). 
The makers of these fossils were likely burrowing aquatic 
invertebrates living within the floodplain, generally along 
pointbars. The palaeontological and palaeoenvironmental 
material offer valuable records of animal and plant commu-
nities that inform how southern Alberta landscapes changed 
over thousands of years. 

Table 2. Palaeontological sites evaluated during the current program. 

Site Type Locality Nos.

Microfaunal Localities L22, L25 to L25a, L41, L47 and E5

Palaeoenvironmental 
Localities

L18, L20 to L20a, L30 and L38

Megafaunal Localities E6 and L24 to L24a

Megafaunal/ 
Palaeoenvironmental 
Localities

L33 and L36

Microfaunal 
Palaeoenvironmental 
Localities

L10 and L8

Megafaunal/
Microfaunal Localities

L44

Megafaunal/ 
Microfaunal/
Palaeoenvironmental 
Localities

L5

Tephra Layer Localities L20 to L20a, L31, L35, L37, L41, L44 and L45 Figure 14. Trace fossil layer and vegetation mat at fossil locality L10.
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5. Concluding remarks
Perhaps one of the most significant outcomes from this 

assessment is the recognition of how much the Highwood 
River has changed and how much historic resources infor-
mation has potentially been lost. Comparisons of pre- and 
post-flood aerial photographs demonstrate that, in numer-
ous instances, entire terraces have been removed. In some 
targeted locations where we expected to find archaeological 
sites, all that was left was gravel, or occasionally bedrock—
the floodwaters had stripped away sediments and any his-
toric resources that they contained. Of the 60 archaeological 
sites recorded in more detail, 16 are considered to be of high 
heritage value and are at high risk of loss from future flood-
ing. The program provided the opportunity to inspect long 
cuts through the lower terraces and exposures that are much 
more extensive than a typical backhoe testing program could 
have provided. However, the terms of reference of the 2014 
program did not allow a full assessment of these new sites, 
and so their full extent, significance, and vulnerability were 
not determined under the current permit. Of the 17 newly 
recorded palaeontological sites, six are considered to have 
medium-high to high heritage value. Sample processing has 
been recommended for all bulk samples collected because 
evaluation of heritage value without knowing detailed site 
contents can be problematic. Site specific recommendations 
relative to flood impacts have been developed for each site.

While no unique archaeological site types were discov-
ered during this project, we were able to “fill in the blanks” 
along the Highwood River. The archaeology team recorded 
additional data on revisited sites and found new sites in ar-
eas where none had previously been recorded. The palae-
ontology team put the Quaternary time period on the map, 
so to speak, adding new fossil sites to an area where only 
Cretaceous- and Paleocene-aged sites had been previously 
recorded. The trace fossil sites are unusual Holocene local-
ities worthy of further study. Once the radiocarbon analysis 
is complete, ages of select sites and the various landforms 
will be known. 

This study has increased the archaeological and palae-
ontological data for the Highwood River and certainly in-
creased the knowledge base about the Quaternary Period. 
Not only are there many more sites than previously thought 
along the Highwood River, but the sites that were already 
known are in fact much larger and richer than previously 
believed. Certainly this program has served to tell the story 
of the Highwood River and the recommendations made as 
a result of this study’s findings can be used to mitigate sites 
against loss from future flood events. 
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1. Introduction
Significant palaeontological and archaeological finds 

were exposed by the catastrophic June 2013 Bow River 
flood. These finds stand as a lasting legacy of the flood 
event, which brought international attention to Calgary 
and other communities along the Bow River. Now, four 
years after this dramatic flood event, we can appreciate 
the efforts Albertans made to save their communities, 
and the need to plan for future flood events. Local and 
national news coverage focused on the impact of this di-
saster, the cleanup efforts that followed, and the Calgary 
Stampede working to host their annual rodeo, Come Hell 
or High Water. While steps have been taken to assess 
the impacts of the 2013 flood and actively mitigate the 
impacts of future flood events, little public attention has 
been given to the quiet efforts to protect the endangered 
historic resources present along the river. 

For two years following the flood, a team of archae-
ologists and earth scientists from Lifeways of Canada 

Limited (Lifeways), working under contract to Alberta 
Culture and Tourism, scoured banks of the Bow River 
from Cochrane to Carseland to find and document his-
toric resources (Vivian and Amundsen-Meyer 2015; 
Wilson 2015). The success of this project is evident in 
the discovery of nineteenth century campsites, earlier 
First Nations camps and bison kills, and Ice Age finds 
dating to more than 10,000 years in age. This ongoing 
project, to find and document these sites before they are 
washed away, stands as one of the positive steps taken by 
the Government of Alberta to address the impacts of the 
2013 flood. The patterns of their occurrence and expo-
sure as outlined below will help us predict and, hopeful-
ly, reduce or mitigate the impacts of future floods.

The June 2013 flood event was a classic example of 
flooding brought about by sustained rains coinciding 
with the peak of spring runoff from snowmelt. Historic 
records and evidence from ancient river deposits indi-
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cutbanks exposed by the flood’s erosional forces, revisit and 
assess known historic resource sites, identify and record 
newly exposed historic and palaeoenvironmental resources, 
and provide recommendations for the long-term manage-
ment, protection, and study of these resources. We complet-
ed this baseline work in 2013 and 2014.

Based on the positive results of a pilot study in the fall 
of 2013, the study area on the Bow River was extended to 
follow the river from Grand Valley Creek, upstream from 
Cochrane, down to the western boundary of the Siksiká First 
Nation. In total this study covered a distance of approxi-
mately 164 kilometres along the river. The survey team in-
cluded trained archaeologists and palaeontologists, and pro-
fessional river guides who navigate waters of the Bow River 
for a living. The study commenced with the team of three 
or four individuals floating down-river, stopping to directly 
examine the shores wherever significant erosional cutbanks 
were present. In places, erosion washed away huge swaths 
of land, such as at Inglewood where 20 to 50 metres of the 
land surface were lost along a 200-metre stretch of the river-
bank (Figure 1). Elsewhere, new river channels were incised 
into the floodplain terraces marking the valley floor. As may 
have been expected, flood impacts were found to be most 
obvious in urban areas where developments had placed bar-
riers to restrict river flow or to confine the river channel. 

2. Historical background
Historic resources of the Bow River have a long history 

of research. In 1857, as a member of the Palliser Expedi-

cate that such flood events are not unusual up and down the 
eastern slopes of the Rocky Mountains in Alberta. Along the 
Bow River, the period from 1875 to 1902 saw three major 
summer floods at Calgary. There was another such flood in 
1932, which inundated the Sunnyside area and overtopped 
Memorial Drive on the north side of the Bow (see Osborn 
1975, 1987; Osborn and Rajewicz 1998). Flooding at Cal-
gary commences at discharge values above ~705 m3/sec, or 
cubic metres per second (cms) (~25,000 ft3/sec or cfs). The 
biggest recorded flood is that of 1897, which is estimated to 
have been ~2,265 cms (~80,000 cfs). The flood of 1902 was 
~1,555 cms (~55,000 cfs), and that of 1932 was ~1,515 cms 
(53,600 cfs). The 2013 flood reached a maximum discharge 
of 1,740 cms (61,450 cfs). While it was smaller than the 1897 
flood, its impact on riparian lands was considerable, and in 
several places as many as 50 lateral metres of the riverbank 
were eroded away. It is these erosional surfaces that revealed 
ancient bone and fossil finds that archaeologists and palaeon-
tologists have strived to locate before the river again floods.

The impact of the June 2013 flood and the degree of ero-
sion along the Bow River became immediately evident as 
high waters began to recede. In the weeks that followed, 
an increase in observations and public reports of bones be-
ing washed out along the riverbanks provided an indication 
of the degree to which the flood had impacted historic re-
sources adjacent to the river. In response to these impacts, 
Alberta Culture and Tourism issued a contract to complete 
a survey study along the Bow River to record impacts upon 
historic resources there. The goals of this baseline survey 
and assessment were to provide detailed descriptions of the 

Figure 1. Example of flood damage observed at Inglewood.
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where have all assisted in addressing questions as to the age 
and geological history of the river and associated landforms 
found within the Bow River valley. Resulting from this 
collective research, a general model for the Bow River has 
emerged (see Jackson et al. 1982; Wilson 1983; Wilson and 
Churcher 1984; Moran 1986; Osborn and Rajewicz 1998) in 
which the current Bow River reoccupied a bedrock-cut valley 
that was formed in earlier, pre-glacial times. The Laurentide 
and Cordilleran Ice Sheets flowed across southern Alberta 
approximately 18,000–14,000 years ago, meeting at a north-
south line running through the Calgary area. The old valley 
was filled with a mix of till, fine silts, and coarse gravels 
from glaciation as well as the glacial lakes and rapid meltwa-
ter discharges that characterized the end of the Last Glacial. 
Stalker’s uppermost terraces at Cochrane were re-interpreted 
to represent stages of a delta built by rapid meltwater drain-
age through Bighill Coulee into a glacial lake that occupied 
the Bow Valley (Glacial Lake Calgary). It follows that the 
Bighill Creek Formation of the lower terraces is a different 
deposit, inset into these earlier, deltaic deposits of the high 
terrace surfaces. The discovery of assorted vertebrate fossil 
finds, dating between 10,000 and 11,000 years ago, place 
the age of these Bighill Creek Formation gravels in early 
post-glacial times (Wilson and Churcher 1984). Other, inde-
pendent evidence showed that mountain glaciers had retreat-
ed to cirques in the upper Bow River valley by 11,000 years 
ago, and not to a stillstand area at the mountain front near 
Canmore, as originally suggested by Stalker (Jackson et al. 
1982; Beaudoin 1984; Reasoner and Hickman 1989; Rea-
soner et al. 1994). This meant that the animals of the Bighill 
Creek gravels lived not in a near-glacial environment but in 
a warmer setting after ice retreat.

Specific palaeontological finds at Calgary pertaining to this 
time include the poorly documented discovery of a partial 
mammoth tusk in Bowness in 1957 (where the Bighill Creek 
Formation gravels also occur; Wilson 2015) and one or two 
mammoth teeth reportedly found “during the making of a 
cut for the Canadian Northern Railroad” before 1914 (Hay 
1924:121). The CN cuts were in southeast Calgary west of 
the river, where gravels of the Bighill Creek Formation again 
likely occur. Bones reported from the Bighill Creek Forma-
tion exposed in the now-exhausted Clarke and Griffin Pits in 
Cochrane include bison (Bison antiquus), horse (Equus sp., 
cf. E. conversidens), large bighorn sheep (Ovis canaden-
sis), caribou (Rangifer tarandus) and mammoth (Mam-
muthus sp.). Radiocarbon dates of these materials, ranging 
in age from ca. 11,400 to 10,000 14C yr BP (radiocarbon 
years before present), firmly fix the context of these gravel 
deposits (Wilson and Churcher 1984). In southeast Calgary, 
a large bison horn core and a second partial cranium, a camel 
humerus (Camelops sp.), and a partial bison postcranial skel-

tion, Sir James Hector (1861; Spry 1968) observed silt and 
gravel terraces of the Bow River, which he incorrectly sur-
mised represented shorelines of a former glacial lake or sea 
that he thought had covered much of the Canadian prairies. 
In the following years, George Dawson, an early Director 
of the Geological and Natural History Survey of Canada, 
continued to champion an incursion of Arctic Ocean waters 
as an explanation for the fine sands and clays seen across 
southern Manitoba, and the gravel fills observed along mar-
gins of Bow River (cf. Dawson 1885, 1891, 1897; Dawson 
and McConnell 1895), though others held differing views. 
Members of the Manitoba Scientific and Historical Society 
visited the Bow River in 1883, as recorded in the first issue 
of the Calgary Herald newspaper. Resulting from this visit, 
J.H. Panton (1884) reasoned that the terraces were alluvial 
fills originating from the Bow River, which had formerly 
been larger than it was in the present day. As the 1884 pub-
lication was not widely available, Panton’s brief but insight-
ful discussion of the Bow River terraces was overlooked for 
a century, though by the early 1900s researchers did reject 
the marine hypothesis for deposits to the east on the prairies.

Regional studies were interrupted by two World Wars and 
the Great Depression, so it was not until the 1950s and 1960s 
that concerted efforts were again made to describe the Qua-
ternary deposits along the Bow and other rivers in southern 
Alberta. In the absence of radiocarbon dating, simplistic 
interpretations had been made, as had already been done 
in Europe, equating valley-fill gravel deposits with glacial 
episodes (as “outwash”), and times of incision (downcut-
ting) with interglacial or interstadial episodes. During this 
period, Archie Stalker (1968) defined the Bighill Creek For-
mation on the basis of exposures he observed at the Clarke 
and Griffin gravel pits at Cochrane, within the Bow River 
valley about 20 kilometres west-northwest of Calgary. In 
reference to a classic model of glacial outwash, Stalker rea-
soned that these gravels were deposited by very turbulent 
water in braided channels that often shifted course, which 
he subsequently linked to a supposed glacial stillstand near 
the Rocky Mountain front in the Canmore area, between 
about 11,300 and 10,000 radiocarbon years ago. His defi-
nition of the formation also included higher terraces on the 
valley wall upslope from the gravel pits at Cochrane. 

Stalker’s hypothesis fueled an explosion of scientific in-
quiry into the age and origin of sediments along the Bow 
River and how the varied landforms within the river valley 
(and the valley itself) came to be. Geologists, geophysicists, 
geographers, geomorphologists, palaeontologists, and ar-
chaeologists alike from the University of Calgary, the Geo-
logical Survey of Canada, Parks Canada, the Archaeological 
Survey of Alberta, the Alberta Research Council, and else-



15

Vivian et al. / Archaeological Survey of Alberta Occasional Paper 37 (2017) 12–18

a large bison kill site, known as the FM Buffalo Jump (EfPk-
2), was severely damaged by erosion that cut into the river-
bank and exposed multiple layers of bison bone and refuse. 
The FM Buffalo Jump, well known locally to those who 
fish on the Bow River, represents a classic jump where First 
Nations peoples stampeded herds of buffalo over a cliff. At 
the base of this cliff, a dense litter of bone extends over 150 
metres along the river’s shoreline, while just upstream, the 
remains of numerous campfire hearths and trash pits, filled 
with broken and butchered bison bones and fire-broken 
rocks, show evidence of where inhabitants systematically 
stripped and dried the meat and prepared the hides need-
ed to support day-to-day living (EfPk-1). Recognizing the 
importance of this FM Ranch Campsite, which dates to ca. 
1,000 years ago, Alberta Culture and Tourism has designat-
ed it as a Provincial Significant Historic Resource.

Near McKinnon Flats, approximately 54 kilometres 
southeast of Calgary along the Bow River, a grooved stone 
maul and complete bison skull (Figure 3) were found asso-
ciated with large cobblestones indicative of a buried stone 
circle or tipi ring. As this reach is the furthest east that pine 
and Douglas fir occur along the Bow River, it is significant 
that historic records indicate the Blackfoot knew this area 
as “Pine Cañon” (according to wording and translation pro-
vided on Dawson’s 1884 map [Dawson 1885]). Another 
First Nations campsite recorded nearby revealed evidence 
of a campfire and butchered bones. Here the discovery of a 
musket ball places the age of this site to be only 150 to 200 
years old. Although this site is not as old as many found, it is 
one of the rare finds associated with a relatively brief period 
of time during which European trade goods became avail-
able to native societies, yet local populations still followed a 
traditional way of life in hunting buffalo and camping wher-
ever they wished on the prairie.

eton were recovered from the Gallelli Gravel Pit (now Quar-
ry Park) (Wilson and Churcher 1978; Wilson et al. 2008). 
Further downstream, other finds of bison, camel, and horse 
bones dating to this early post-glacial period have been re-
ported from the Bonnycastle Pit (now the Burnco Indus Pit), 
and a very large bison horn core was recovered from Gray’s 
Pit at Carseland (Wilson 1983, 2015). Generous cooperation 
over the years from gravel pit operators has been crucial in 
the recovery and documentation of many of these finds.

The radiocarbon age of the palaeontological fossil bones 
recovered from the Bighill Creek Formation gravels close-
ly corresponds with the earliest human occupations of 
southern Alberta documented in the archaeological record. 
While evidence of these early occupations is rare within the 
Bow River valley, many archaeological sites, dating to ca. 
3,000 to 4,000 years ago or later, have been found up and 
down the valley. These range from large buffalo kill sites, 
to smaller butchering or processing camps and stone cir-
cles that mark where large winter camps were established. 
Many of these sites were recorded in the 1960s and 1970s 
by James Rogers and other students from the University 
of Calgary who undertook an archaeological survey in ad-
vance of proposed plans to construct a dam and reservoir 
on the Bow and Highwood Rivers. More sites, some as old 
as 8000 14C yr BP, were discovered in the 1970s and 1980s 
when Michael Wilson (1983) undertook his doctoral studies 
of the archaeology and geology of the Bow River valley at 
Calgary. More recently, the expansion of Calgary, construc-
tion of the Deerfoot Freeway, and growth of developments 
such as Douglasdale, Valley Ridge, Quarry Park, and East 
Village have resulted in numerous historic resource studies. 
Most of these have had success in documenting evidence of 
human encampments from by-gone years, long buried in the 
ground, both within the valley and in the adjacent uplands.

3. Archaeological and palaeontological finds on 
the Bow River

Assessment of newly formed erosional exposures follow-
ing the 2013 floods resulted in the detailed documentation 
of approximately 50 archaeological sites and palaeontolog-
ical finds along the Bow River (Figure 2). Nearly half of 
these sites were previously unknown. A few important ex-
amples of historic resources documented in 2013 and 2014 
are discussed below.

Significant highlights of the field results include the afore-
mentioned exposure at Inglewood, where the remains of a 
camp hearth along with an assortment of bone and stone ar-
tifacts provide evidence of early encampment dating to ap-
proximately 2,000 to 3,000 years ago. Further downstream, 

Figure 2. Project team assessing recent erosional exposures of probable 
Bighill Creek Formation gravels on the Bow River.
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fore the very large floods of the late nineteenth and early 
twentieth centuries (Wilson 2015). Such palaeoenviron-
mental data are essential to modern planners as they strive 
to understand and model extents of flooding on the Bow 
River. Evidence of changes in the Bow River streamflow 
is also seen near the mouth of Fish Creek, where a buried 
lens of clays and peaty silts indicates backswamp sediments 
that likely formed in an old oxbow channel, and are now 
exposed along the current riverbank. The molluscs, pollen, 
and sediments that remain preserved in this backswamp de-
posit are from a climatic regime different from that of today 
and further study will help inform reconstructions of local 
conditions on the river over 3,000 years ago.

4. Discussion and conclusions
How local human populations responded to these envi-

ronmental changes can be seen in the diversity and locations 
of archaeological sites recorded along the Bow River. It is 
telling that few sites of any antiquity are found on the low-
est terrace levels above the river, and sites older than 4,000 
years in age are rare in the river valley. In part, this is due to 
the lack of riverside exposures of older land surfaces, which 
are typically found at slightly higher elevations above and 
back from the river. As the river continues to erode laterally 
during flood events, more of these early deposits will likely 
be exposed. This pattern in site age and distribution is also 
thought to represent a cultural change which saw people 
shift toward a greater use of the river valley over time. 

While these results have contributed greatly toward our 
understanding of the natural history and human use of the 
Bow River, they also serve to highlight how fragile these 
non-renewable historic resources are on a regional scale. 

Upstream, one of the most important finds was a fossil 
bison cranium (Bison antiquus) discovered in an erosional 
exposure west of Home Road, in northwest Calgary (Fig-
ure 4). Radiocarbon dating of this find places the age of 
the skull to about 10,840 ± 50 14C yr BP (Beta-372155) 
(Jass et al. 2016). This date is consistent with the other Ice 
Age fossil finds recovered from the Bow River valley, and 
this discovery assists in pinning down the location of these 
discontinuous, seldom-exposed, early post-glacial gravel 
deposits. A large gravel deposit associated with a high ter-
race just downstream from Policeman’s Flat, south of Cal-
gary, is believed to be of the same age, although no fossil 
finds were recovered here to confirm the hypothesis. 

Palaeontological finds that date to more recent times in-
clude a partial bison skull from near the mouth of Horse 
Creek (near Cochrane), and several bison bones collected 
from a trench on St. George’s Island (Calgary Zoo). A radio-
carbon date of 160 ± 30 14C yr BP (Beta-397884) indicates 
the Zoo’s island was flooded about 160 years ago, well be-

Figure 3. Late Holocene bison skull found buried at an archaeological 
site.

Figure 4. Brian Vivian with Bison antiquus skull recovered from near 
Home Road, northwest Calgary.
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In places, the remnants of campsites and buffalo kill sites 
that have remained intact for 3,000 or 4,000 years are being 
washed away by changes in river flow and channel location. 
It is clear that archaeological and palaeontological sites 
are restricted to specific landforms but it was surprising to 
discover how localized the Bighill Creek Formation grav-
els are: whereas it was formerly believed that these early 
post-glacial gravels were fairly continuous down the Bow 
River valley, results of this survey have illustrated that they 
are actually localized to a series of “spots” along the river 
where conditions were right for their deposition and subse-
quent preservation. The deposits have also been extensively 
impacted by urban development and decades of gravel min-
ing, but these impacts are also what brought the resources 
to scientific attention. These findings illustrate how critical-
ly endangered are these sediments and the rare Pleistocene 
fossils they contain. To lose these resources would be to 
lose our only local window on the world as it was 10,000 
to 12,000 radiocarbon years ago, so continued collection of 
bones and contextual information will be vital as the varied 
impacts continue.

This study of palaeontological and archaeological finds 
exposed by the 2013 Bow River flood has made a signif-
icant contribution to our understanding of the human and 
natural history of the river as it flows through the heart of 
southern Alberta. Erosional forces of the flood exposed 
sediments, fossils, and archaeological finds that had been 
buried for thousands of years. The resulting survey and as-
sessment study of the flood impacts to historic resources has 
led to the recording of many previously unknown sites and 
fossil finds. Agencies can now develop more effective strat-
egies for monitoring these resources, predicting impacts, 
and even mitigating some damage in the future. In this way, 
the catastrophic flood of 2013 has provided a unique oppor-
tunity that has advanced our understanding and appreciation 
of the Bow River, its history, its resources, and its enduring 
power.
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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.
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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.



25

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

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



28

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

Frison, G.C. 1991. Prehistoric Hunters of the High Plains. 2nd ed. Aca-
demic Press. New York.

Grinnell, G.B. 1962. Blackfoot Lodge Tales: The Story of a Prairie Peo-
ple. Reprinted. University of Nebraska Press, Lincoln. Originally 
published 1892, Charles Scribner’s Sons, New York.

Hallett, D.J., L.V. Hills, and J.J. Clague. 1997. New accelerator mass 
spectrometry radiocarbon ages for the Mazama Tephra layer from 
Kootenay National Park, British Columbia, Canada. Canadian Jour-
nal of Earth Sciences 34:1202–1209.

Jackson, L.E. Jr. 1979. Important new evidence for the existence of an 
ice-free corridor in the Rocky Mountain Foothills near Calgary, Al-
berta, during Late Wisconsinan times. Current Research, Part A. 
Geological Survey of Canada Paper 79-1A:107–111. 

Jackson, L.E. Jr. 1980. Glacial history and stratigraphy of the Albertan 
portion of the Kananaskis Lakes map area. Canadian Journal of 
Earth Sciences 17:459–477.

Jones, J.K. (Jr.), D.M. Armstrong, R.S. Hoffmann, and C. Jones. 1983. 
Mammals of the Northern Great Plains. The University of Nebraska 
Press. Lincoln, Nebraska.

Karamitsanis, A. 1992. Place Names of Alberta, Volume II: Southern Al-
berta. University of Calgary Press. Calgary, Alberta.

Klassen, R.W. 1989. Quaternary geology of the southern Canadian Inte-
rior Plains. In: Quaternary Geology of Canada and Greenland edited 
by R.J. Fulton, pp. 138–174. Geology of Canada Series No. 1. Geo-
logical Survey of Canada, Ottawa, Ontario.

Kooyman, B., M.E. Newman, C. Cluney, M. Lobb, S. Tolman, P. McNeil, 
and L.V. Hills. 2001. Identification of horse exploitation by Clovis 
hunters based on protein analysis. American Antiquity 64(4):686–
691.

Landals, A. 2009. Oldman River Dam Prehistoric Archaeology Mitiga-
tion Program, Killsites Study. Occasional Papers of the Archaeolog-
ical Society of Alberta, Vol. 10. Archaeological Society of Alberta, 
Calgary, Alberta.

Leyden, J.J. 2004. Palaeoecology of Southern Saskatchewan Bison: 
Changes in Diet and Environment as Inferred Through the Stable 
Isotope Analysis of Bone Collagen. M.A. thesis, Department of Ar-
chaeology, University of Saskatchewan, Saskatoon, Saskatchewan, 
Canada.

Macdonald, G.M. 1989. Postglacial palaeoecology of the subalpine for-
est—grassland ecotone of southwestern Alberta: new insights on 
vegetation and climate change in the Canadian Rocky Mountains 
and adjacent foothills. Palaeogeography, Palaeoclimatology, Palae-
oecology 73(3–4):155–173.

Oetelaar, G.A. 2014. Better homes and pastures: human agency and the 
construction of place in communal bison hunting on the Northern 
Plains. Plains Anthropologist 59(229):9–37.

Peck, T.R. 2004. Bison Ethology and Native Settlement Patterns During 
the Old Women’s Phase on the Northwestern Plains. Archaeopress, 
Oxford.

Pennock, D.J. 1984. Soil Landscape Evolution in the Highwood River 
Basin, Southern Alberta. Ph.D. dissertation, Department of Geogra-
phy, Queen’s University, Kingston, Ontario.

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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1. Introduction
Following the devastating floods in southern Alber-

ta in 2013, Alberta Culture and Tourism commissioned 
several studies of major rivers to assess impacts that the 
flooding had on known and previously unrecorded ar-
chaeological sites. Site EePj-103, Margaret’s Site, was 
first recorded in 2014 during the second year of flood 
impact assessment of historic resources along the Bow 
River (Vivian and Amundsen-Meyer 2015). The site 
was originally characterized as a large, dense precontact 
artifact scatter eroding from a low, T2 terrace (Figure 1). 
In this location, comparison of aerial photographs indi-
cated that the 2013 flood had removed about 5 metres 
of deposits from the terrace edge to the southwest, but 
upwards of 30 metres at the northeastern end (Figure 2). 
Interestingly, this event also deposited a great deal of 

silty sand across the landform, which after levelling by 
the landowners is on average about 10 centimetres thick.

Along a new 200 metre long erosion exposure, Viv-
ian and Amundsen-Meyer (2015) observed primarily 
faunal remains, including butchered bone, at and below 
20 centimetres below surface (bs). They also observed a 
bison skull, vertebra, ulna, and rib, all at approximately 
100 centimetres bs. The “upper component” was asso-
ciated with a red-stained, ash-filled hearth feature, and 
at the northeastern end, two dark soil stains, also pos-
sible hearths, were noted. Neither of these was direct-
ly associated with fire-cracked rock (FCR), and Vivian 
and Amundsen-Meyer noted that surprisingly little FCR 
was observed along the cutbank. Also associated with 
the “upper component” was a musket ball recovered in 
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Subsequently, Drs. Trevor Peck and Caroline Hudecek- 
Cuffe of Alberta Culture and Tourism visited EePj-103 in 
September 2015 with landowner, Flores Groeneveld and 
his son Glenn. Peck and Hudecek-Cuffe observed simi-
lar materials to that mentioned above along the cutbank 
at EePj-103. The landowners also drew attention to two 
sandstone foundations (Figure 3) and a well (or some oth-
er type of pit) farther back from the terrace edge, closer 
to the toe of the slope. This indicated that EePj-103 also 
had an Historic Period component. The landowners be-
lieved that these foundations could have been associated 
with a stagecoach stopping house along the Blackfoot 
Trail dating to the early 1900s. To the west of these, the 
Groenevelds indicated the locations of two cobble foun-
dations, believed to represent barns, that were visible until 
the 2013 floods.

In October 2015, Alberta Culture and Tourism commis-
sioned Lifeways of Canada Limited to undertake a flood 
impact mitigation program to shovel test, metal detect, 
profile, and text excavate EePj-103 (see Meyer et al. 
2016). The primary focus of the program was an area 
north of a fence the Groenevelds had erected parallel to 
and approximately 15 metres back from the new post-
flood cutbank, in order to capture that portion of the site 
most in danger from continued erosion. However, after 
discussion, the landowners indicated that in the interests 
of meeting the site extent and management goals, they 
were amenable to both shovel testing and possibly exca-
vation further back from the fence. Fieldwork was com-
pleted in October.

The 2015 mitigation program at Margaret’s Site, named 
for the landowner’s wife who had a keen interest in history, 
revealed it to be a unique historic resource in southern Al-

situ at approximately 20 centimetres bs. This was a clear 
indication of a Protohistoric or very early Historic Period 
occupation at EePj-103.

The possible protohistoric occupation was one reason 
they believed the site to be of potentially high scientific 
and interpretive value. Intact protohistoric components are 
relatively uncommon, and represent an important period of 
drastic changes for First Nations peoples on the northern 
Plains. Because of the persistent and immediate threat to the 
site through erosion, they recommended that additional in-
vestigations be undertaken at EePj-103 as soon as possible, 
and that these investigations should include a metal detector 
and shovel testing survey in conjunction with limited test 
excavations. The purpose of this work would be to assess 
and collect samples from the hearth features in the riverbank 
and identify any additional features, as well as to elucidate 
the stratigraphic associations of cultural materials at the site 
and determine the extent of the site beyond the riverbank.

Figure 1. EePj-103 site area, view north.

Figure 3. L-Shaped sandstone foundation, view south.

Figure 2. View northeast across the EePj-103 terrace showing the degree 
of erosion.
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in nature. Of significant interest was that 39 of the shovel 
tests showed evidence of at least one, and up to three buried 
“A” soil horizons (this does not include the pre-2013 flood 
surface which is also technically now a buried “A” horizon).

Following standard procedures, a total of 33.25 square 
metres of test excavations were undertaken at EePj-103 in 
the form of dispersed test units and small excavation blocks 
(Figure 4). Ultimately, 4 square metres occurred as isolat-
ed test units, and 29.25 square metres as small excavation 
blocks ranging from 4 to 8 square metres. The excavations 
revealed that above the underlying basal deposits, consist-
ing of post-glacial alluvial gravels, the thickness of the 
overlying silts varies from 100 centimetres in the northeast 
to over 200 centimetres thick in the southwest. More impor-
tantly, above these basal deposits lie a series of up to seven 
buried “A” soil horizons (Figures 5 and 6). Although the 
depths of sediments vary and some buried “A” horizons are 
not present across the full extent of the site, the stratigraphy 
of sediments in disparate excavation blocks and shovel tests 
can generally be correlated. During the course of the ex-

berta. EePj-103 turned out to a be a multicomponent, strat-
ified site, with two protohistoric/very early historic occupa-
tions separated from the later Historic Period occupations 
at the site.

2. Field Program
We selected four locations along the cutbank for strati-

graphic profiles based on review of the 2014 finds and the 
extent of exposures and artifact locations during our field-
work. The cutbank was inspected intensively and cultural 
materials that were not mapped in 2014 were recorded as 
points with a sub-metre accuracy GPS. The locations or re-
ported locations of the historic features were also mapped, 
although these are not threatened by imminent erosion. The 
locations chosen for profiling included the previously ob-
served soil stains and hearth, as well as two others selected 
to show the variety of stratigraphic configurations present 
along the site’s 250-metre length.

The metal detecting program produced mixed results and 
proved to be of limited utility. The intent was to indicate 
locations of important Protohistoric Period artifacts, such 
as metal projectile points or musket balls. In every location 
that exhibited a “hit”, and where probing or even excava-
tion was able to find and identify the possible artifacts, all 
items were either definitely or likely contemporary items, 
such as bottle caps, nails, wire, and cans. There are three 
reasons why the metal detecting had limited effectiveness. 
First, the 2013 floods deposited a lot of silt on the landform, 
resulting in typically at least 10 centimetres of new, “ster-
ile” sediment overlying what could really be considered 
the modern/late historic surface. Second, the depth of oth-
er buried horizons associated with historic or protohistoric 
materials is considerable. Finally, the density of metal ob-
jects associated with the archaeological horizons is clearly 
low.

A total of 46 screened shovel tests, were excavated to try 
to get a handle on site extent and artifact distribution. The 
shovel tests were concentrated towards the front of the land-
form, albeit not exclusively so, due to ongoing erosion con-
cerns. Of these, 38 produced cultural materials, only one of 
which produced materials of likely contemporary/very late 
historic association. The large majority of material recov-
ered was fragmentary faunal remains, although identifiable 
elements were also collected, as were small amounts of fire-
cracked rock, and a limited amount of clearly historic/pro-
tohistoric glass and metal. Surprisingly, only a few possible 
pieces of debitage (rejected in the laboratory) were recov-
ered from these tests. These results alone strongly suggested 
that the primary occupations of the site were protohistoric 

Figure 4. Map showing general location and configuration of excavation 
blocks at EePj-103.
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precontact-style pottery. Interestingly, these occupations are 
almost devoid of traditional stone working technology. Sev-
eral features, primarily hearths, were identified associated 
with the protohistoric occupations, as well as one area sus-
pected to be a lodge floor.

3. Results and interpretations
The oldest and most deeply buried cultural component, 

Occupation D, dates sometime to the late eighteenth or ear-
ly nineteenth centuries. From this, it is not unreasonable 
to assume that the occupation is associated with Black-
foot-speaking peoples known to have used this area his-
torically. Based on the presence of Precontact-style pottery 
(Table 2), this earliest component likely dates towards the 
earlier part of this range. Even by this time, however, the 
influence of European trade and European trade goods (as-
sumed based on their presence in mixed Occupation C/D 
and other factors) is seen at the site. At a similarly situated 
precontact campsite, stone tools and lithic debitage would 
be relatively abundant, as would more copious amounts 
of fire-cracked rock, the result of processing food through 
practices such as hot-rock boiling of bones. Although the 
remains of bison and a smaller assortment of other animals 
were recovered in substantial amounts associated with this 
occupation, across the site there are virtually no stone tools 
nor debitage, suggesting that goods such as metal knives 
had supplanted the traditional stone scrapers, knives, and 
other tools probably used until not long before. It should be 
noted that no bone tools were observed either, artifacts that 
also usually occur on precontact sites of this nature. The 
relatively low frequency of fire-cracked rock in this occu-
pation (Figure 8) suggests that, although direct evidence is 
scarce, metal trade vessels such as copper kettles may have 
mostly, but not entirely, supplanted more traditional tech-

cavations, a total of 5,857 faunal elements (primarily frag-
ments; see Table 1) of bison, with much smaller amounts of 
deer, dog, and other animals (including 4 shell fragments), 
74 historic artifacts (primarily glass and metal fragments), 
56 pieces of fire-cracked rock, 22 Precontact-style pottery 
sherds, 8 manuports (unmodified cobbles), 3 hammerstones, 
2 pieces of lithic debitage, 1 stone tool, and 1 fossil shell 
bead blank were recovered.

The buried “A” soil horizons were associated with at least 
four stratified cultural components; two representing Proto-
historic Period occupations, and two representing Historic 
Period occupations. One of the richest levels encountered 
was a mixed occupation level of the two protohistoric oc-
cupations. The protohistoric occupations represent camping 
activities where large amounts of primarily bison bone were 
processed. Distinctive artifacts associated with these occu-
pations include metal projectile points, glass trade beads, 
a brass button (Figure 7), probable blown glass, and some 

Figure 5. Block C north wall profile. Note stratigraphically distinct Hori-
zon 4 and Horizon 5 representing Occupations C and D. 

Figure 6. Block B north wall profile. Note stratigraphically distinct Hori-
zon 4 and Horizon 5 representing Occupations C and D.

Table 1. Summary of faunal remains recovered from EePj-103 (Marga-
ret’s Site).

Identifiable Bone 
Elements

Unidentifiable Bone 
Fragments Shell

Occupation n Wt (g) n Wt (g) n Wt (g)

Occupation A 2 30.8 40 44.1 1 6.6

Occupation B 5 807.2 104 119.9 1 0.2

Occupation C 40 3,996.4 183 330.1 0 0.0

Occupation C/D 94 2,862.4 3,860 3,293.8 1 0.6

Occupation D 45 1,809.7 965 1,043.0 1 3.8

Occupation E 2 697.0 9 4.1 0 0.0

Unknown 
Occupation 
Association 4 139.9 172 162.3 0 0.0

Shovel Tests 20 511.0 308 518.0 0 0.0

Total Faunal 
Assemblage 212 10,854.5 5,641 5,515.2 4 11.2
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Figure 7. Protohistoric/Early Historic Period artifacts recovered from EePj-103.
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The faunal assemblage at EePj-103 suggests interesting 
patterns and behaviors at the site. Although some larger, 
minimally modified faunal elements were recovered at the 
western end of the site, overall, the entire assemblage was 
subjected to intensive processing. This is evident both by 
the thorough reduction of elements into very small frag-
ments, as well as by the observation that elements tradition-
ally discarded as processing waste (such as crania and foot 
limbs), were further reduced to dietary refuse. Similarly, 
while butchering waste is likely present in the form of in-
tact phalanges, at least a portion of these were processed as 
well. The overall pattern is one of exhaustive exploitation of 
entire animal carcasses, including even the lowest yielding 
portions of the skeleton.

Although a similar pattern is characteristic of some pre-
contact sites, very thorough processing here may belie the 
fact that in the Protohistoric and Early Historic Periods on 
the prairies, populations of buffalo were being exhausted. 
The remains at EePj-103 still speak of a certain abundance 
of buffalo, but the site may illustrate signs of overhunting 
to supply the fur trade, and the ensuing heavy impact to 
the Plains way of life. Comparisons of larger samples from 
these two protohistoric occupations, particularly in relation-
ship to absolute and relative abundances of “traditional” 
technologies such as pottery, flintknapping, and hot-rock 
boiling, and European trade goods could be particularly il-
luminating in this regard. Should lodge floors and other fea-

nologies used to process some foods. Overall, the cultural 
materials recovered suggest a large campsite, probably oc-
cupied during the winter and/or early spring.

The subsequent Protohistoric Occupation C is somewhat 
later in time based upon stratigraphic position, but also 
likely from the late eighteenth and early nineteenth centu-
ries. Overall, Occupation C appears to be very similar to 
Occupation D, with the exception that no Precontact-style 
pottery was recovered in association with it (Table 3). The 
association of European trade goods is stronger with Occu-
pation C than with D, with three glass trade beads almost 
certainly associated with the former. In addition to the glass 
trade beads (found at the top of the C/D deposits leading 
to the assumption of association with C), these mixed pro-
tohistoric deposits produced one copper and one iron pro-
jectile point, fragments of iron (possibly associated with 
cooking vessels or knives), bottle glass shards (that appear 
to be from a blown bottle), and a brass button (Table 4). Fur-
thermore, several cooking features were excavated, which 
may be associated with a lodge floor centered on one of the 
excavation blocks (Figure 9).

Table 2. Cultural materials associated with Occupation D at EePj-103 (Margaret’s Site).

Identifiable 
Bone Elements

Unidentifiable 
Bone Fragments Ceramic Artifacts Stone Artifacts Pieces of Debitage Pieces of Shell Pieces FCR

Block n Wt (g) n Wt (g) n Wt (g) n Wt (g) n Wt (g) n Wt (g) n Wt (g)

B
14 

(20 fragments) 223.9 371 355.8 1 0.3 3 2,023.5 1 62.5 1 3.8 2 12.6

C
30 

(36 fragments) 1,558.6 549 532.7 21 12.8 1 451.1 – – – – – –
TU6 – – 29 140.1 – – – – – – – – 1 284.4
TU8 1 27.2 12 6.5 – – – – – – – – – –
P3 – – 4 7.9 – – – – – – – – – –
Totals 45 1,809.7 965 1,043.0 22 13.1 4 2,474.6 1 62.5 1 3.8 3 297.0

Figure 8. Block B plan view, Occupation D. Note the two hearth-like 
features, yet only two pieces of fire-cracked rock were recovered in Oc-
cupation D in this block.

Table 3. Cultural materials associated with Occupation C at EePj-103 
(Margaret’s Site).

Identifiable 
Bone Elements

Unidentifiable 
Bone Fragments

Stone 
Artifacts

Pieces 
FCR

Block n Wt (g) n Wt (g) n Wt (g) n Wt (g)

B
38 

(44 fragments) 3,981.2 89 164.8 1 2 – –
C 2 15.2 29 50.0 – – – –
TU6 – – 41 75.2 – – 1 9.5
TU8 – – 23 31.7 – – – –
P4 – – 1 8.4 – – – –
Totals 40 3,996.4 183 330.1 1 2 1 9.5
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manager, he immigrated to Canada in 1881 (aged 21) and 
lived for a time in Ontario as a farmhand. He and Herbert 
Muntz (Figure 10) travelled west to Calgary in 1885 on the 
CPR. They were in search of a parcel of land along the Bow 
River and settled in an area near the Siksika Reserve. They 
raised horses and Hereford cattle at their Domburg Ranch 
operation (Figure 11). Sprenger and Muntz built a cabin 
on the property, living in a tent for nine months while it 
was being constructed. Local histories mention the “Mun-
sell Brothers” being the first to import and raise Herefords 
(Gladys-Dinton History Book Committee 1991:8). We be-
lieve the local histories’ Munsell Brothers refers to Herbert 
Muntz and Meinard Sprenger.

Sprenger was very interested in Blackfoot artifacts and 
built up a sizable collection. A letter sent in 1891 to the 
Ethnographic Museum in Leiden (Netherlands) described 
his earlier purchase of a medicine bag for roughly 50 cents 
where the same purchase made a few years later cost be-
tween 2 and 4 dollars due to an increase in European tourism. 

Sprenger sold the 62-acre ranch parcel to William Wynd-
ham Channell in 1894 for 2,000 dollars. He stayed in Cana-
da for a few years but moved back to the Netherlands around 
1901 where he kept his collection on display in his home. 
After his death, the collection was donated to the Zeeuws 
Museum in Middelburg.

Although present investigations have not revealed if the 
Domburg Ranch was built initially during Historic Occupa-
tion B or A, the ranch buildings clearly survived and were in 
use into the early twentieth century. The visible sandstone 
foundations and reported cobble foundations comprise the 
most obvious evidence of the ranch today. We suspect that 
Sprenger and Muntz opted to build their ranch buildings on 
the EePj-103 landform for the same reasons that the pro-
tohistoric occupants chose to camp here. Access to water 
was important, but so too was shelter from the cold and 
wind during the winter months down in the river valley. 

tures be positively identified and studied, changing patterns 
within them, between the two occupations, might be used 
to track the changing social conditions manifest as a result 
of the epic changes occurring to traditional lifeways, tech-
nology, and seasonal patterns of occupancy and land use in 
southern Alberta at this time.

Sometime following Protohistoric Occupation C, another 
flood event or events buried these remnants. In 1877 the 
local First Nations signed Treaty 7, leading to their eventual 
confinement to reserves. In 1882–1883, the CPR was built 
across Alberta, bringing with it some of the early home-
steaders in southern Alberta. Unbeknownst to Vivian and 
Amundsen-Meyer (2015), in addition to the protohistoric 
component they had identified in the cutbank at EePj-103, 
Margaret’s Site is also home to one of these early occupa-
tions of southern Alberta.

In 1889, the first title to this land was granted to Meinard 
Sprenger, who, along with partner Herbert Muntz, started 
the Domburg Ranch. Meinard Jacob Iman Sprenger was 
the son of the mayor of Domburg in the Netherlands. Af-
ter living and working in Somerset, England as an estate 

Table 4. Cultural materials associated with Occupation C/D at EePj-103 (Margaret’s Site).

Identifiable 
Bone Elements

Unidentifiable 
Bone Fragments Metal Artifacts Glass Artifacts Stone Artifacts Pieces of Debitage Pieces of Shell Pieces FCR

Block n Wt (g) n Wt (g) n Wt (g) n Wt (g) n Wt (g) n Wt (g) n Wt (g) n Wt (g)

A
29 

(42 fragments) 1,178.5 1,977 1,697.9 – – – – 1 1,977.3 1 0.1 – – – –

D
20 

(23 fragments) 263.7 1,130 640.7 15 21 – – 3 460.5 – – – – 32 1,680.4

E
45 

(48 fragments) 1420.2 677 813.8 2 4 13 16.1 – – – – 3 0.7 7 1,098.9
TU1 – – 28 66.4 – – – – – – – – – – – –
TU21 – – 46 75.0 – – – – – – – – – – – –
Totals 94 2,862.4 3,858 3,293.7 17 25 13 16.1 5 2,437.8 1 0.1 3 0.7 39 2,779.3

Figure 9. Block D, mixed Occupation C/D, view of excavated pit Fea-
tures 4 and 5.
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1997) in Alberta, approximately 40 of which are in central 
and southern Alberta. A number of others have been record-
ed since, particularly in the Calgary area (Vivian 2005; Peck 
2011). Despite this, there are still very few protohistoric 
sites known in southern Alberta. Although sample size is a 
problem, in his review of what is known of this period, Peck 
(2011:433) has identified the true issue in our archaeological 
understanding of this time period when he states that, “Still, 
a recurring problem in interpreting protohistoric sites rests 
in the ability to demonstrate a single unmixed occupation.” 
There are actually many sites in southern Alberta with the 
occasional protohistoric artifact, but there are almost none 
with discreet protohistoric occupations. Put concisely, sites 
with protohistoric occupations are uncommon, sites with 
protohistoric occupations not mixed with Late Precontact 
Period materials are rare, and sites with more than one strat-
ified protohistoric occupation are practically unheard of.

EePj-103 is unique in that it has two stratigraphically dis-
tinct protohistoric/very early historic occupations, at least in 
portions of the site, neither of which are mixed with earli-
er Late Precontact Period materials, nor with later Historic 
Period occupations. This alone places the site in a unique 
position to elucidate a number of research questions, most 
specifically, the impact of European trade goods on Aborig-
inal peoples’ toolkits, and changes to Aboriginal lifeways 
and attendant social systems at the time.

The results to date from EePj-103 seem to directly contra-
dict the findings of Pyszczyk’s (1997) study of the use and 
importance of European trade goods in southern Alberta in 
this period based on both documentary and archaeological 
evidence. He concluded that the introduction of European 
goods did not significantly alter the use and importance 
of traditional forms of material culture, and that tradition-
al technologies were not replaced, as the European goods 
may have in part been performing non-utilitarian functions 
in First Nations societies (Pyszczyk 1997:77). This view 
is supported by other researchers, and in some cases even 
backed up by additional information, as at The Flicka Site, 
where in a kill site suggested to date from the mid-to-late 
nineteenth century, a small assemblage of stone tools, pro-
jectile points, and debitage are associated with three iron 
points, one copper point, and the remains of a horse (Vivian 
and Dow 2006).

However, EePj-103 results suggest that our understand-
ing of protohistoric artifact assemblages may suffer from 
a problem of mixing of Protohistoric with Late Precontact 
Period occupations on most sites. EePj-103 is a campsite, 
and as such, one would expect to see significant quantities 
of stone tools and debitage, possibly bone tools such as 

Furthermore, this location is obviously a good ford of the 
Bow River, with access to the valley easily afforded on both 
north and south sides. The Groeneveld family, who ranch 
this section today, indicate that they sometimes must “res-
cue” cattle that ford the river to the other side. Some have 
apparently referred to this place as “Chandler’s Crossing,” 
apparently a reference to the fordability (and perhaps this is 
meant to be Channell’s Crossing, after another landowner 
in the early 1900s). If not strictly speaking a good ford, it 
would be a good location for a boat crossing.

4. The Importance of EePj-103
Pyszczyk (1997:59) provides a compendium of 183 

post-contact Aboriginal archaeological assemblages (as of 

Figure 10. Domburg Ranch House, ca. 1890s (Glenbow Archives NA-
1940-90). Herbert Muntz on left, Meinard Sprenger on right. This early 
cabin may have been replaced by later buildings, or may lie in an un-
known location on the terrace.

Figure 11. Horses in corrals on the Domburg Ranch, ca. 1902-1903 
(Glenbow Archives NA-170-2). Comparison with available modern pho-
tographs of the EePj-103 terrace suggest that it is the same landform, 
with these buildings near the sandstone foundation location.
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protohistoric mixture problem. The suggestion that the re-
covery of traditional stone tools with European trade goods 
is not always due to this mixing, while technically true, does 
not change the fact that most of what we know about pro-
tohistoric occupations in Alberta comes from mixed assem-
blages. Sites such as EePj-103 may be crucial to resolving 
this issue.

Interestingly, DjPm-126, The Castle Forks Buffalo Jump 
on the Oldman River (Landals 2009), also with one of the 
only other known stratigraphically separated protohistor-
ic components, has an artifact profile similar to EePj-103. 
In the level dated to 260 ± 90 radiocarbon years BP (be-
fore present), 55 square metres were excavated producing 
an iron projectile point, along with nine stone projectile 
points, but with only three pieces of debitage, three cores, 
one cobble chopper, and 10 manuports. Over 16,500 pieces 
of faunal material weighing 296 kilograms were recovered 
(Landals 2009). The presence of stone projectile points is 
likely due to the fact that the bow and arrow persevered 
for hunting purposes, as previously discussed by others 
(Bohr 2014). However, parallels in the total lack of other 
stone tools and debitage, and the presence of pounders and 
manuports, is consistent with the EePj-103 collections. This 
pattern was also observed to a degree by Vivian and Dow 
(2006) at the Flicka Site (EhPn-45), another isolated proto-
historic killsite in the Calgary area. At this site, suspected 
to date from the early- to mid-nineteenth century, 60 square 
metres was excavated producing three iron points, one cop-
per point, one stone point, 12 pieces of debitage, and two 
retouched flakes along with horse remains. While at least 
28 bison were killed and butchered here, there were almost 
no stone tools. Although Vivian and Dow (2006:13) find the 
presence of any stone artifacts at all at the site noteworthy, 
and suggest that it shows the durability of traditional stone 
tool technologies even after the introduction of iron tools, 
the fact of the matter is that it shows the major diminish-
ment of stone tool technology following the introduction of 
iron tools. Truly isolated protohistoric occupations seen at 
EePj-103, DjPm-126, and EhPn-45, appear to show a differ-
ent picture than the mixed occupations seen at other sites in 
southern Alberta.

This is not to suggest that Pyszczyk (1997) is largely 
wrong about the overall impact of European trade goods on 
Aboriginal technology, because there is evidence to support 
this position. We are suggesting that this view, that there 
was, at best, modest and gradual influence of European 
trade goods on Aboriginal lifeways, is heavily biased by the 
understanding produced by sites with mixed Protohistoric/
Late Precontact Period occupations. The patterns are likely 
more complicated, with the technological (and social) tran-

fleshers and awls, and larger amounts of fire-cracked rock 
and even boiling pits. The evidence for the use of traditional 
stone tool technology at EePj-103 is effectively zero. There 
are several hammerstones and manuports, that likely served 
as anvils for crushing bone, but the anvils may have pro-
vided solid backing for the use of hatchets to crush bone 
rather than hammerstones. It is also possible that both the 
hammerstones and manuports found at EePj-103 were used 
to work metal.

The lack of stone tools and debitage in both protohistoric 
occupations at EePj-103 suggests that European goods, like 
metal knives, had almost completely replaced traditional 
technologies used for a myriad of purposes, from butcher-
ing and food processing through hide preparation. A lack of 
bone tools similarly suggests that traditional tools had been 
replaced in activities, such as hide preparation and cloth-
ing manufacture, by European tools such as metal needles. 
The overall dearth of FCR at EePj-103 suggests that trade 
goods, such as metal kettles, had in fact replaced tradition-
al methods of food processing and preparation. Unlike the 
interpretation that European goods were complementary to 
traditional technologies, even in the Historic Period, EePj-
103 results suggest that, in fact, for certain categories of 
technology, primarily utilitarian in nature, there was a re-
placement, and it may not have been that gradual.

Data supplied by Pyszczyk (1997:Table 1) show that for 
every gun (of purported real-world utility for hunting and 
warfare) traded to Plains groups, the numbers show that 11 
knives and four hatchets were traded. Pyszczyk (1997:72) 
also notes that archaeological sites with very low numbers 
of European trade goods also have low numbers of tradition-
al artifacts, which he attributes most likely to small sample 
sizes, short site occupations, or low intensity of use. Despite 
the excavation and screening of the equivalent of approx-
imately 43.5 square metres of deposits (units plus shovel 
tests), we recovered few European trade goods and few tra-
ditional artifacts. We suggest that this could well be a factor 
of the heavy curation of the European goods, particularly 
the knives, hatchets, and other metal tools. Something was 
used to butcher and process animals at EePj-103, suggest-
ing that these metal items simply must have been in use at 
the site even if we did not recover direct evidence of them. 
The same could be said of stone tools and debitage, but the 
fact of the matter is that the pattern of low rates of stone 
tool curation or the use of many more expedient stone tools 
is well-established on the Plains. That the trend to lower 
stone artifact frequencies over time in sites with European 
goods is observable, but not quantitatively demonstrable, in 
the archaeological data across southern Alberta (Pyszczyk 
(1997:74) is most likely due in part to the Late Precontact/
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about the full extent of the site and determining whether 
or not it is eligible for designation as a Provincial Historic 
Resource.

The EePj-103 site area continues to be ranched to this day. 
This land use has contributed to its preservation. Continued 
management of this valuable resource in concert with the 
landowners will help preserve the information in Margaret’s 
Site, which is valuable to all Albertans.
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in southern Alberta are characterized by the same dearth of 
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5. Conclusions
Unique sites such as Margaret’s Site, with its stratified 

protohistoric occupations, not mixed with earlier Late Pre-
contact occupations or later Historic Period occupations, 
have the capacity to dramatically change our understanding 
of protohistoric lifeways in southern Alberta. Further study 
of the Historic Period components related to the early Dom-
burg ranch may also expand our understanding of the early 
settlement of the Province.

As a result of the 2015 flood impact mitigation program, 
we have recommended that Margaret’s Site be given an 
increased rating of significance and management concern. 
Margaret’s Site should witness continued monitoring of 
erosion, and if necessary, steps should be taken to help pre-
vent further data loss. EePj-103 should also be subjected to 
further archaeological studies with goals of learning more 
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nesson 2016; Meyer, Kolomyja, and Amundsen-Mey-
er 2016; Meyer and Amundsen-Meyer 2017; Meyer et 
al. 2017). These three sites were impacted by the 2013 
floods, and are in imminent threat of further erosion and 
information loss.

The 2016 studies were not meant to be exhaustive in-
vestigations of each site, but rather were intended to fo-
cus on the collection of baseline information that can be 
used to structure future management and research. The 
common goals of the archaeological assessment studies 
were: 1) to collect a sample of materials from portions 
of the sites that are under threat of being lost to future 
erosion; 2) to provide an understanding about the nature 
and contents of the cultural materials associated with the 

1. Introduction
Since 2013, Alberta Culture and Tourism has com-

missioned several studies to assess impacts of the 2013 
floods in southern Alberta on known and previously un-
recorded archaeological sites. Two seasons of that work 
focused on excavations at significant sites on the Bow 
River. This report presents the results of excavation stud-
ies at archaeological sites EfPm-267 in the Quarry Park 
community of Calgary, EePk-253 at McKinnon Flats, 
and EePj-103 (Margaret’s Site) in the vicinity of Carse-
land (Figure 1). All three of these sites were recorded or 
re-recorded as part of the initial flood impact programs 
commissioned by Alberta Culture and Tourism (Vivian 
2014; Vivian and Amundsen-Meyer 2015). EePj-103 had 
previously been the focus of flood impact excavations in 
2015 (Meyer, Amundsen-Meyer, Kolomyja, and Johan-

ABSTRACT 
In 2016, Alberta Culture and Tourism (ACT) commissioned excavations at archaeological sites EfPm-267 (in Quarry 
Park), EePk-253 (at McKinnon Flats), and EePj-103 (Margaret’s Site), in response to the floods of 2013. All three 
sites are located on the Bow River in Calgary or in relatively close proximity to the east. These three sites were im-
pacted by the 2013 floods, and are in imminent threat of further erosion and information loss. The three sites produced 
evidence of site occupations ranging from the Middle Precontact Period through to the Protohistoric and Historic 
Periods. Most significantly, excavation and radiocarbon dating at EePj-103 and EePk-253 indicate that both sites have 
evidence of terminal Late Period and/or Protohistoric Period occupations, likely representing portions of the same 
settlement pattern system on the Bow River at that time. The three sites excavated as part of 2016 southern Alberta 
flood investigation program along the Bow River have demonstrated the value of this program, and have identified 
avenues for future research and management. 
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visited EfPm-267 in 2013 as part of a baseline flood im-
pact assessment of the Bow River within the City of Cal-
gary (Vivian 2014). Vivian found that the 2013 flood had 
removed between 5 and 10 metres of the pre-flood terrace 
surface along an erosional cutbank approximately 80 metres 
in length, exposing these cultural materials approximately 
130 metres southwest of the buried stone circle recorded 
in 2005. Throughout the length of the cutbank, a series of 
faint paleosols were observed to a depth of 100 centimetres 
below surface (bs) where basal river cobbles are present. 
Overall, cultural materials observed in the bank were rela-
tively sparse; however, a well-defined, basin-shaped hearth 
(ash lens) was observed in the cutbank at a depth of 55 cen-
timetres bs. Nearby, a large cobble, believed to represent 
part of a buried tipi ring, was observed at a depth of 75 
centimetres bs.

One of the primary goals of the work program at EfPm-
267 was to rescue the possible tipi ring observed eroding 
into the river in 2013. The fieldwork program was under-
taken in several stages designed to provide an enhanced 
understanding of the site and to rescue important infor-
mation threatened by erosion. These stages included re-
connaissance and mapping of the cutbank, magnetometer 
survey, shovel testing (41 tests), phased excavation of 17 
square metres, and detailed stratigraphic profiling. The high 
degree of contemporary disturbance at the site resulted in 
magnetometry data of limited utility, and unfortunately it 
appears as if the possible eroding buried ring, if present, has 
been removed by the river. The excavations did reveal that 
both the geological and cultural stratigraphy at EfPm-267 
are very similar to that at EfPm-37, a buried tipi ring exca-
vated in 2015 in Fish Creek Provincial Park (Meyer, Roe, 
Blakey, Foster, and Amundsen-Meyer 2016). As elsewhere 

sites, including numbers and types of cultural occupations; 
and 3) to recommend strategies that can be used to define 
future site management, including long-term preservation 
of the sites and site information.

2. EfPm-267 (Quarry Park)
EfPm-267 is on a terrace on the east side of the Bow River 

within the City of Calgary, in the Quarry Park neighbor-
hood (Figure 2). This low terrace, approximately 5 metres 
above the Bow River to the west, has been heavily disturbed 
by modern industrial activity, but is now part of City park 
land. This landform was also heavily eroded by the 2013 
flood. Staff of Lifeways of Canada Limited first recorded 
EfPm-267 in 2005 during an Historic Resources Impact As-
sessment (HRIA) of the proposed Quarry Park development 
(Vivian 2005). In the northwest corner of a large terrace on 
the east side of the Bow River, one backhoe test revealed 
evidence of a buried stone circle (Figure 3). Lifeways re-

Figure 1. Location of sites EfPm-267 (Quarry Park), EePk-253 (McKin-
non Flats), and EePj-103 (Margaret’s Site).

Figure 2. View north of EfPm-267, the primary excavation block is lo-
cated inside the fenced area.

Figure 3. The buried stone ring revealed by Brian Vivian at EfPm-267 
in 2004.
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cupation at EfPm-267 is made clear by the recovery of two 
precontact potsherds. Unfortunately, their context appears 
disturbed.

Although the 2016 program at EfPm-267 failed to recover 
an intact stone circle along the cutbank, the work program 
and past efforts indicate that, despite the heavy disturbance 
and overall low artifact density in the areas investigated, 
EfPm-267 is a site of at least high local to regional signifi-
cance. At least one extant buried ring is present at the site, 
and we believe that Vivian (2014) did observe the last rem-
nants of a ring in the cutbank. Combined with a possible 
hearth feature area identified in the magnetometer survey, 
the scattering of artifacts across the site, and the intact se-
ries of paleosols observed across the landform, undisturbed 
buried rings or similar features may be present in the area. 
We recommended continued surveillance of EfPm-267 to 
identify any other eroding features.

3. EePk-253 (McKinnon Flats)
EePk-253 is located at McKinnon Flats just east of Cal-

gary. The site was first recorded in 1971, as part of an ar-
chaeological survey program undertaken by University of 
Calgary students, and has since been revisited and re-re-
corded several times. The most recent of these was the reas-
sessment in 2014 as part of the flood impact assessment pro-
gram (Vivian and Amundsen-Meyer 2015). The 600-metre 
cutbank at the west end of the McKinnon Flats area was 
examined and significant amounts of cultural material were 
observed over 400 metres of the erosional exposure. The 
2013 flood was believed to have removed up to 10 metres 
of material from the north bank at this point, and continued 
erosion is considered to be a significant danger to the site.

EePk-253 consists of two parts, a tipi ring area on a medi-
al terrace to the northeast, and an eroded lower terrace area 
to the west where the impacts from the flood were observed. 
This lower, flood-impacted terrace area to the west was the 
sole focus of the 2016 program (Figure 5). The area is con-
strained by the riverbank to the south and a steep slope that 
rises to prairie level to the north. There are numerous sand-
stone outcrops on the slope face in this area and at least 
one ephemeral drainage extends onto this part of the terrace. 
This portion of the site extends nearly 400 metres length-
wise, based on 2014 observations, and is at most 30 metres 
wide, but more commonly, only a narrow 10-metre strip of 
land is left between the toe of the slope to the north and 
the cutbank. For practical purposes, the eastern and western 
ends of this landform are so eroded that, despite 2014 cut-
bank observations, only about a 220-metre length of land-
form is suitable for archaeological investigation. 

on the Bow River, the underlying basal deposits at EfPm-
267 consist of post-glacial alluvial gravels. Within the main 
excavation block at EfPm-267, these gravels were encoun-
tered at depths between 180 and 195 centimetres bs. Above 
these gravels lies a series of fluvial silts broken by up to 11 
buried “A” horizons to depths of up to 130 centimetres bs 
(Figure 4). Many of the paleosols are faint and not visible 
across the entire excavation block, and most are cultural-
ly sterile, or close to it. Testing and excavations produced 
an assemblage consisting of only 20 pieces of animal bone, 
one projectile point of Montana chert (likely Bowman), one 
quartzite scraper, one hammerstone, five cores, one tried 
cobble, 33 pieces of debitage, 45 pieces of fire-cracked rock 
(FCR), and two pieces of precontact pottery. However, pre-
vious testing and the 2016 excavation program provide am-
ple evidence that EfPm-267 is a stratified precontact camp-
site with, minimally, three definable occupations.

The earliest of the precontact occupations is likely Middle 
Precontact Period, at an approximate average depth of 100 
centimetres bs. Shovel testing suggests that the buried “A” 
soil horizon associated with this occupation is likely found 
across the site, and additional intact remains are probably 
associated with it. Above this, a Late Middle Period, Pas-
kapoo Slopes Subphase occupation is indicated by the pres-
ence of a Bracken Point (Peck 2011) associated with other 
tools, a limited amount of FCR, and what appears to be the 
remnant of some type of stone feature. This occupation may 
have been associated with the buried ring that appears to 
have been completely removed in the 2013 flood. A third 
occupation level lies above the Paskapoo Slopes Subphase 
materials, and may date to either the Middle Period or Late 
Period. There is a possibility that the tipi ring, exposed 
during backhoe testing in 2005 near the back of the terrace, 
is associated with this occupation. Finally, a Late Period oc-

Figure 4. View of EfPm-267 site stratigraphy as observed at the north 
end of the 2016 excavation block.
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mum depth of 300 centimetres bs, and detailed stratigraphic 
profiling at five locations along the cutbank.

The basal deposits underlying EePk-253 are post-glacial, 
alluvial gravels, as at other sites on the Bow River. However, 
there are at least 4 metres of late Holocene deposits above 
these. The extreme depth of the sediments at EePk-253 is 
somewhat unusual given the relatively young age of the 
landform. In part, this reflects numerous river flood events 
in the past several hundred years, but there is a significant 
amount of colluvial deposition across the terrace landform, 
most notably towards the center and west end. The exposed 
sandstone formations on the slope face have significantly 
impacted the formation of the bench above the river. The 
drainage from prairie level has actually created an alluvial/
debris fan formation, and in this area the terrace itself is 1 
to 2 metres higher than at other points on the landform. The 
buildup of material on the bench alternates between collu-
vial sand and gravel and finer fluvial sand and silt deposits 
over the site area.

Excavations revealed a complex stratigraphic profile, 
with at least 22 thin buried “A” soil horizons separated by 
the fluvial silts, fluvial sands, and colluvium/slopewash 
(Figure 6). The excavations produced a total of 9,009 faunal 
remains, two pieces of shell, one bone tool, 17 pieces of 

The work program at EePk-253 was intended to provide 
an understanding of this deep, stratified site that has lost a 
substantial proportion of its area to the river. The fieldwork 
program at EePk-253 was undertaken in four stages includ-
ing reconnaissance and mapping of the cutbank, a shovel 
testing and test unit program with 11 shovel tests and ulti-
mately five dispersed 1-square-metre units to 300 centime-
tres bs, block excavations of 24.5 square metres to a maxi-

Figure 6. A sample of EePk-256 site stratigraphy from Excavation Block B. Red horizons are buried “A” horizons, blues are fluvial (river) silts, beige 
are fluvial sands, and medium and dark brown are colluvial sands from slopewash.

Figure 5. View southeast of the portion of EePk-253 tested and excavat-
ed in 2016. 
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253 also offers a substantial record of geomorphological 
processes along the river, and likely environmental/climate 
information in the area. The largest portion of the EePk-
253 assemblage by far is the faunal material, almost all of it 
bison. The very small collection of lithic material and FCR 
indicates that, although the site was used frequently, the 
repeated occupations were of limited duration, consistent 
with a short-term activity such as a kill or processing event. 
There are no projectile points or other artifacts suggesting 

lithic debitage, seven stone tools, and nine pieces of FCR. 
The paleosols and artifacts are associated with up to seven 
defined cultural occupations spanning the last 600 years. 
No culturally diagnostic artifacts were recovered, but based 
on a series of 11 radiocarbon assays (Table 1), occupations 
span from the Late Period, circa the mid-to-late 1400s, 
through the terminal Late Period, and into the Protohistoric. 
Interestingly, the bone flesher tool recovered here is similar 
to a bone flesher recovered at EePj-103 (Figure 7). EePk-

Table 1. Radiocarbon results from EePk-253 samples collected under Permits 14-198 (Vivian and Amundsen-Meyer 2015) and 16-123 (Meyer et al. 
2017) with high density probability ranges. 

Identifier Context
Depth 

(cm bs) Sample

Conventional 
Radiocarbon 

Age (BP)

Traditional 
Calibration Date 

Range (95% 
Probability)

High Probability 
Density Range 

Method of 
Calibration (95.4 % 

Probability)

Percent 
Probability* 

(%)

2014 Sample 4 In poorly-defined paleosol; likely 
Occupation A

040 Bone  
(EePk-253:56)

165 ± 15 AD 1668–1688 16.07

AD 1730–1782 52.31

AD 1797–1809 9.94

AD 1926–1948* 17.08

2014 Sample 6 In well-defined paleosol; Occupation A 050 Bone  
(EePk-253:58)

215 ± 15 AD 1650–1674 36.57

AD 1778–1799 52.00

AD 1941–1949* 6.82

2014 Sample 1 In well-defined paleosol; Possible 
Occupation A/P2 (depth due to 
additional colluvial sand deposit?)

080 Bone  
(EePk-253:53)

220 ± 15 AD 1649–1670 42.36

AD 1780–1798 48.86

AD 1944–1949 4.18

2014 Sample 7 In well-defined paleosol; likely 
Occupation B

100 Bone  
(EePk-253:59)

185 ± 15 AD 1665–1683 21.09

AD 1735–1787 45.67

AD 1792–1805 11.19

AD 1934–1949* 17.45

2016 Sample 1 
(Beta-451867)

Block A Horizon 7 ; Occupation C 133 Bone  
(EePk-253:60)

200 ± 30 AD 1650–1685 AD 1647–1688 26.17

AD 1730–1810 AD 1730–1809 54.87

AD 1925–Post 1950 AD 1926–1949* 14.35

2014 Sample 3 Just above well-defined paleosol; 
possibly Occupation B?

150 Bone  
(EePk-253:55)

245 ± 15 AD 1644–1665 82.26

AD 1785–1794 13.14

2016 Sample 4 
(Beta-451870)

Block A Horizon 18 (no occupation) 320 Charcoal 240 ± 30 AD 1526–1556 5.63

AD 1640–1670 AD 1632–1681 53.96

AD 1738–1752 1.40

AD 1780–1800 AD 1762–1803 29.77

AD 1940–Post 1950 AD 1937–1949* 4.65

2014 Sample 2 In well-defined paleosol, adjacent to 
possible hearth; Below Occupation D 
(Horizon 12/Block A)

250 Bone  
(EePk-253:54)

320 ± 15 AD 1496–1506 2.70

AD 1512–1601 73.25

AD 1616–1642 19.45

2016 Sample 2 
(Beta-451868)

Block A Horizon 11; Occupation D 222–233 Bone  
(EePk-253:61)

340 ± 30 AD 1455–1645 AD 1470–1639 95.40

2016 Sample 3 
(Beta-451869)

Block B Horizon 18; Occupation B6 280–290 Bone  
(EePK-253:62)

370 ± 30 AD 1445–1530 AD 1447–1527 54.83

AD 1545–1635 AD 1553–1633 40.57

2014 Sample 5 In well-defined paleosol; Block B 
Horizon 23?

300 Bone  
(EePk-253:57)

405 ± 15 AD 1443–1488 95.16

AD 1605–1606 0.24

* Probabilities are based on 2-sigma range for each calibrated radiocarbon age. The percentage sum is 95.4% for each as the derivative value of the percentage of the 
total area within the standard deviation curve. The 2-sigma deviation gives a 95.4% probability of accuracy for the calibrated date range. All ranges here were calculated 
using Calib 7.0.4 and standardized to 95.4% probability range.
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indicated that the 2013 flood had removed about 5 metres 
of deposits from the terrace edge to the southwest, but up-
wards of 30 metres at the northeastern end. In 2015, Life-
ways was commissioned to undertake test excavations at 
the site (Meyer, Amundsen-Meyer, Kolomyja, and Johan-
nesson 2016; Meyer, Kolomyja, and Amundsen-Meyer 
2016; Meyer and Amundsen-Meyer 2017). These excava-
tions revealed it to be a unique historic resource in southern 
Alberta with multiple occupations in a stratified site span-
ning Protohistoric-Early Historic Periods (see Meyer and 
Amundsen-Meyer 2017, for background history of land 
ownership).

Although the Historic Period remains at the site are inter-
esting, one of the most fascinating things about EePj-103 
is that the 2015 excavations revealed what appeared to be, 
possibly, the central hearth of a lodge feature associated with 
metal projectile points. Other Fur Trade era items recovered 
from the site included trade beads, glass, metal fragments, 
and a musket ball recovered from the bank in 2014. An ear-
lier occupation at the site produced fragments of precontact 
pottery. Initially, the primary focus of the 2016 excavation 
program was to expand excavations at Block D, where the 
activity area, believed to be centered around a lodge’s cen-
tral hearth, was identified in 2015. Excavations were also to 
include a smaller expansion of Block C, north of Block D 
on the river bank (Figure 8). This area, immediately threat-
ened by erosional activity, produced precontact pottery in 
2015. The 2016 work at EePj-103 included magnetometer 
and ground-penetrating radar (GPR) survey, and the exca-
vation of 42 square metres, expanding upon the previous 
year’s work.

The geophysical studies (GPR and magnetic gradiome-
try) were undertaken prior to excavation by Lance Evans 
and crew of Lunate Consulting (Figure 9). GPR was used 
to attempt to identify Historic Period foundations reported 
by the landowners and any other historic features that may 
be present below the surface. The magnetic gradiometry 
program had as its goal to identify anomalies that may rep-
resent features such as hearths, which would help to target 
areas for excavation and identify potential activity areas and 
features throughout the site. In addition, given that metal 
artifacts were expected at EePj-103 at greater depths than 
could be identified during the 2015 metal detector survey, 
we hoped that the magnetic gradiometer might serve as a 
high-powered metal detector and identify locations where 
these metal artifacts may be present in the protohistoric oc-
cupation(s).

The GPR survey focused on two locations. The first is a 
large systematic survey block covering a roughly 50-by-

that the occupations represent primary kills. Rather, the as-
semblage is almost universally reflective of butchering/pro-
cessing activities dispersed over the terrace. There may well 
have been campsite occupations on this terrace that have 
now been lost to erosion, but there is no remaining evidence 
of the western terrace being used as a campsite. The camp-
site associated with the EePk-253 processing areas was, and 
is, probably on the medial terrace to the east where tipi rings 
were previously recorded, and in the vicinity of EePk-286 
further east.

Unfortunately, past flood events have taken a consider-
able toll on EePk-253 and likely have removed most of 
the western portion of the site; however, work to date has 
demonstrated that considerable remains are still present 
there. As it represents primarily bison processing site re-
mains, that portion of the site has relatively little to offer in 
terms of significant stone tool or lithic debitage assemblag-
es, or large assemblages of other items such as ceramics or 
trade items. Given its particular association with the termi-
nal Late Precontact and Protohistoric Periods in southern 
Alberta, however, the site still has considerable value as a 
part of a settlement system from a poorly-understood peri-
od of Alberta’s past. EePk-253 is of high regional archaeo-
logical significance with its deep stratigraphic record. The 
2016 work program at EePk-253 needs to be followed-up 
with both continued monitoring of erosion and additional 
research in order to properly manage this significant site. 

4. EePj-103 (Margaret’s Site)
Site EePj-103, Margaret’s Site, was first recorded in 2014, 

the second year of flood impact assessments of historic re-
sources along the Bow River (Vivian and Amundsen-Meyer 
2015). In this location, comparison of aerial photographs 

Figure 7. Bone fleshing tools recovered from EePk-253 (left) and EePj-
103 (right).



47

Meyer et al. / Archaeological Survey of Alberta Occasional Paper 37 (2017) 41–53

ments of dipoles (a magnetic signature created by metal 
artifacts) suggested the presence of two rectangular fea-
tures and two linear features. These features may represent, 
for example, a corral or fence from the Domburg ranch, as 
nails would have fallen to the ground as these structures 
decayed. Smaller series of radar data were also collected 
around the visible stone-lined cellar. Areas of disturbance 
that may indicate an extension to the structure or an imme-
diately adjacent structure are present to the north and west, 
while a pipe or other metal, oblong object was identified 
immediately to the east.

30-metre area reported by the landowners to contain cob-
ble foundations visible prior to the 2013 flood event. Addi-
tional GPR lines were run around the remains of the stone 
foundations visible to the east, covering a roughly 20-by-
20-metre area. GPR survey in the main block identified a 
series of eight features. Two of these roughly correspond 
with the locations of reported cobble foundations, and re-
sults suggest that three of these other features are likely 
structural, given their size, shape, and coherent outline. The 
magnetometry survey to the west provided additional in-
formation about possible historic features. Linear arrange-

Figure 8. View north of excavation block locations at EePj-103.

Figure 9. Shalcey Dowkes undertaking magnetometry survey at EePj-103.



48

Meyer et al. / Archaeological Survey of Alberta Occasional Paper 37 (2017) 41–53

and no adjacent anomalies were detected by magnetome-
ter. Shovel test 47 was also positive with bone and FCR. 
It is not next to an identified anomaly, yet appears directly 
south of a more subtle anomaly, not unlike the one detect-
ed around a feature excavated in 2016. Unfortunately, pos-
itive shovel test 48 is obscured by a dipole. Concentrations 
of dipoles occur in the south and east near a modern cabin 
and picnic tables. Since no metal detector sweep was con-
ducted prior to the geophysical work, it is likely that these 
concentrations of dipoles represent modern refuse, such as 
bottle caps and pop can tabs, from camping and picnics in 
the area. However, numerous small, metal fragments were 
recovered from excavations in Block D that do not appear 
in the magnetic gradiometry data.

The magnetic gradiometer survey in the area of excava-
tion Block C again identified a series of hearth-like anom-
alies. One of these anomalies (22) was explored during the 
2016 excavation program with positive results. In addition, 
four circular features, 5 to 6 metres in diameter, were iden-
tified. Each contained at least one hearth-like feature. Giv-
en the size and spacing of these circular anomalies, they 
may represent lodges. Figure 11 presents the results of the 
magnetometer survey versus the same 2015 excavation and 
shovel testing dataset. Note that the linear disturbance from 
the vehicle two-track through this area shows up well. The 
anomaly noted by the magnetometer survey to the east of 
2015’s excavation Block C did, in fact, turn out to be a large 
burn feature when Block C was expanded in 2016. In addi-
tion, we noted a general circular anomaly in this area. This 

In a survey area associated with excavation Block D, the 
magnetic gradiometer survey successfully identified a se-
ries of 17 hearth-like anomalies. A number of these were 
found to be spaced 6 to 8 metres apart, a distance suggested 
by Evans to be consistent with central hearths in lodges. 
In addition, the magnetic gradiometer survey identified a 
large number of dipoles indicative of the presence of met-
al. Several of these were found to be a result of modern 
interference, such as from the various fences present near 
the survey block. Several areas of concentrated dipoles are 
thought to result from significant Historic Period activity 
and/or refuse. Figure 10 illustrates the results of the mag-
netometer survey versus the excavation programs and 2015 
shovel testing (see Meyer, Amundsen-Meyer, Kolomyja, 
and Johannesson 2016 for precise results of that testing). 
Overall, the magnetometry work was excellent and returned 
positive results when several of the test areas were excavat-
ed. Magnetometry illustrates great promise for future work 
at the site. Ground disturbances associated with 2015 exca-
vation Block D, shovel test 45, and shovel test 43 are visi-
ble in the magnetometer survey. The 2016 excavation Block 
D expansion encountered features in the precise locations 
(seven and nine) indicated by the magnetometer survey: an 
obvious hearth feature at the larger black anomaly to the 
south, and a more subtle concentration of burnt bone at the 
less obvious anomaly to the north (see Meyer et al. 2017 for 
in-depth discussion of these features). Shovel test 43, just 
east of a large anomaly, produced FCR and bone in what is 
likely a protohistoric paleosol, consistent with the interpre-
tation of a burned area nearby. Shovel test 45 was negative 

Figure 10. Results of magnetometry program in the vicinity of excavation Block D at EePj-103.
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was that the materials here represented a mixed component 
(Meyer, Amundsen-Meyer, Kolomyja, and Johannesson 
2016), the patterning in the material suggests that, even if 
the paleosol here is mixed, the materials uncovered in Block 
D mainly represent a single occupation episode from a tipi 
lodge centered on hearth Feature 5. Despite efforts to pro-
vide firm evidence of a tipi lodge in the Block D area in the 
form of stones or pegs used to hold down the hide, we en-
countered no such incontrovertible evidence. While numer-
ous cobbles were found in the form of manuports, none are 
suggestive of use as ring rocks. However, the information 
recovered establishes with a high degree of certainty that 
Feature 5 is indeed the central hearth of a lodge, likely occu-
pied (as previously concluded) in the winter months (Mey-

partially coincided with cobbles observed eroding from the 
bank at the northwest tip of excavation Block C, and inter-
estingly, one small cobble appeared in alignment with this 
anomaly at the west side of the block, and another at the 
east side. Once again, the previous excavation Block B and 
C disturbances are visible in the magnetometer survey, as 
is shovel test 13. Shovel test 21 does not appear as clearly; 
this test produced a single bone fragment in 2015. Future 
excavation will be required to identify what these anomalies 
represent. Finally, concentrations of dipoles indicative of 
the presence of metal were again identified. The geophysi-
cal survey program produced excellent results regarding the 
presence of other possible buried features at the site, both 
protohistoric and historic. 

While the geophysical testing program provided useful 
new information related to the reported and observed His-
toric Period features at the eastern end of the site, the focus 
of the 2016 excavation program related almost exclusively 
to the protohistoric occupations. All told, the 2016 excava-
tion program collected 3,685 faunal remains, two pieces of 
shell, one bone tool, one copper tinkler (Figure 12), 28 other 
pieces of metal, 155 pieces of precontact-style pottery, 80 
pieces of lithic debitage, three cores, 16 stone tools, and 29 
pieces of FCR. Nine additional features were encountered, 
and results strongly indicate that a circular protohistoric 
lodge floor has been revealed.

Figure 13 provides a comprehensive map of Block D and 
all of the features and artifacts plotted during both 2015 
and 2016 excavations. Although our initial interpretation 

Figure 11. Results of magnetometry program in the vicinity of excavation Block C at EePj-103.

Figure 12. Copper cone tinkler recovered to the west of the central hearth 
at EePj-103.
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a preference for fire produced using bone as fuel, or simply 
another means of disposing of refuse. The fact that some of 
these activities are occurring inside a lodge is not surprising 
for a winter occupation.

The copper and iron projectile points and a spokeshave 
speak to weapon maintenance and production around this 
hearth, and the nearby copper tinkler suggests other domes-
tic activities associated with clothing. We were particularly 
excited by this find, as we had recently recovered similar tin-
klers while undertaking excavation work at Fort George on 

er, Amundsen-Meyer, Kolomyja, and Johannesson 2016; 
Meyer, Kolomyja, and Amundsen-Meyer 2016; Meyer and 
Amundsen-Meyer 2017).

This central hearth is surrounded by a cluster of satellite 
features, all of which seem to have functioned to a degree in 
food preparation and for heating. Interestingly, the amount 
of burned bone in the pits reused for refuse suggest that 
bone was probably being used as a fuel source alongside 
wood and possibly dung. It is unclear if this is due to di-
minishing supplies of other fuel types nearby at this time, 

Figure 13. EePj-103, Block D plan map.
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Looking at the general distribution of all plotted features 
and artifacts in Block D, clearly visible is a circular concen-
tration of materials around the central hearth, with a relative-
ly uniform density, that drops off dramatically, particularly 
to the northwest, west, south, and east. To the southeast the 
density drops but rapidly increases again in the vicinity of 
Feature 11. As only relatively large items were plotted in the 
field, we randomly generated points on a quadrant-by-quad-
rant basis to reflect the density of faunal materials recov-
ered in the screen. As can be seen in Figure 14, the gen-
eral circularity in the patterning of artifacts and drop off 
in density is apparent. These densities pick up again in the 

behalf of the Royal Alberta Museum (Meyer and Kolomyja 
2017). It is clear that the distribution of metal fragments 
recovered in the block, interpreted to be refuse from tool 
production and/or possibly fragments of metal cookware or 
other tools, strongly cluster around the central hearth. The 
distributions of FCR, manuports, and other tools across the 
excavation block appear somewhat more dispersed. In the 
case of the FCR, this is likely related to the fact that stone 
boiling had been supplanted as an important technology for 
food preparation. For manuports and tools, it is likely a re-
flection that features and associated activity areas did not 
solely occur around the central hearth.

Figure 14. EePj-103, Block D, distribution of faunal remains.
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their relationship to the Old Women’s Phase, Nitsitapii 
groups, or others.

The 2016 program conclusively demonstrated the im-
portance and uniqueness of Margaret’s Site, and both the 
excavation and geophysical programs indicate that it has 
incredible potential to add to our understanding of both the 
Protohistoric and Early Historic Periods in Alberta. There 
are clearly many intact and very significant archaeological 
remains left underground at the site. The 2015–2016 work 
programs at EePj-103 need to be followed-up with both 
continued monitoring and additional research in order to 
properly manage this highly significant site. 

5. Conclusions
The three sites excavated as part of the 2016 southern Al-

berta flood investigation program along the Bow River have 
demonstrated the value of this program, and have identified 
avenues for future research and management. While the sal-
vage excavations at EfPm-267 (Quarry Park) did not result 
in the recovery of a buried tipi ring, they did confirm the 
significant depositional history of the site, and its potential 
value in our understanding of Middle Precontact cultures. 
Buried stone features are still present at the site despite pre-
vious surficial disturbances. EfPm-267, along with nearby 
EfPm-266 and others (like EfPm-37), have shown that the 
Bow River through Calgary continues to reveal unique re-
cords of the Middle Precontact Period in Alberta due to the 
association of buried, intact campsites with its remnant ter-
race landforms.

vicinities of Features 11, 12, and 13, all interpreted to be 
external features. Assuming that the central hearth is in the 
approximate center of the lodge (one would expect it to be 
a little off-center), that the circular distribution seen in the 
materials is reflective of items dropped or otherwise dis-
carded on the lodge interior, and that Feature 11 is external 
and not directly against the lodge, we can approximate the 
lodge diameter to be 5 to 6 metres. Expansion of Block D 
in the future might allow further refinement of this estimate.

Margaret’s Site represents a stratified Protohistoric and 
Historic Period Site, with at least two components from 
each period. Radiocarbon dates from 2016 (Table 2) overlap 
the calibration curve in numerous places, as expected for 
recent dates, and provide no reason to believe that the ear-
liest occupation is older than the terminal Late Precontact 
Period, and could just as likely rest firmly within the Proto-
historic Period in the AD 1700s. This older occupation has 
been conclusively associated with Ethridge Ware pottery. In 
contrast to the 2015 results, we recovered direct evidence 
that flintknapping technologies were still in use during this 
early occupation. The later, clearly protohistoric occupation 
associated with metal projectile points, a cone tinkler, and 
possibly other trade goods, is associated with neither flint-
knapping technology nor pottery. The 5 to 6 metre diameter 
lodge floor is associated with this protohistoric occupation. 
Margaret’s Site has great potential to inform reconstructions 
of protohistoric phases in southern Alberta. However, we 
believe that additional investigation is required at this site 
and others to clear up stratigraphic issues, provide greater 
information about the occupations/phases, and determine 

Table 2. Radiocarbon results from EePj-103 with high density probability ranges (Meyer et al. 2016). 

Identifier Context
Depth 
(cmbs) Sample

Conventional 
Age (BP)

Traditional Calibration 
Date Range 

(95% Probability)

High Probability Density 
Range Method of Calibration 

(95.4% Probability)
Percent 

Probability*

Beta 451874 Occupation D, hearth Feature 1, Block B 60–70 charcoal 170 ± 30 AD 1660–1695 AD 1659–1699 17.7

AD 1725–1815 AD 1721–1818 51.6

AD 1835–1880 AD 1832–1880 8.2

AD 1915 to post 1950 AD 1916–post 1950 17.9

Beta 451871 Occupation D paleosol in vicinity of 
recovered ceramics, Block C (Unit 78 
SW)

63 charred 80 ± 30 AD 1685–1730 AD 1690–1730 70.5

AD 1810–1925 AD 1810–1926 24.9

post AD 1950

Beta 451873 Occupation C/D, central hearth Feature 3, 
Block D

38–40 charcoal 160 ± 30 AD 1665–1710 AD 1664–1706 17.0

AD 1720–1890 AD 1719–1826 48.1

AD 1910 to post 1950 AD 1832–1884 12.8

AD 1914–post 1950 17.5

Beta 451872 Occupation C/D, pit Feature 4 near central 
hearth, Block D

45–75 charcoal 110 ± 30 AD 1680–1765 AD 1745–1763 2.8

AD 1800–1940 AD 1680–1739 27.1

post AD 1950 AD 1802–1938 65.5

* Probabilities are based on 2-sigma range for each calibrated radiocarbon age. The percentage sum is 95.4% for each as the derivative value of the percentage of the 
total area within the standard deviation curve. The 2-sigma deviation gives a 95.4% probability of accuracy for the calibrated date range.
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The Bow River downstream of Calgary stands in some 
contrast to this, as the 2015 and 2016 flood mitigation pro-
grams there have shown that at least some of the landforms, 
while of greater physical depth than many in Calgary, of-
fer much less temporal depth. They offer glimpses into the 
terminal Late Precontact and Protohistoric Periods. These 
same periods, of course, are also represented on landforms 
in Calgary, as seen in the number of mixed-occupation pro-
tohistoric sites previously recorded there, and as seen in ar-
tifacts, such as the ceramics, recovered on the EfPm-267 
and EfPm-37 landforms. However, in most Calgary exam-
ples, these more shallow occupations have been disturbed 
or are of less interpretive potential because occupations are 
mixed due to a different depositional system along the river 
in Calgary. The understanding of those mixed terminal Late 
Precontact and Protohistoric Period occupations in Calgary 
and the rest of southern Alberta, particularly the timing of 
technological and economic change (both domestic and 
trade), will best be studied through sites such as EePj-103 
(Margaret’s Site) and EePk-253 (McKinnon Flats). 

6. Acknowledgments
This work program would not have been possible with-

out the direct cooperation of, and assistance from Flores 
Groeneveld, his son Glenn Groeneveld, and numerous 
other family members and friends who demonstrated both 
interest and support for the work at EePj-103. Their un-
wavering support of the work at this invaluable site can-
not be overstated. Our work at EfPm-267 at Quarry Park 
in Calgary was facilitated by several members of the City 
of Calgary staff including Tracey Etwell and Robert May 
with Calgary Parks. They assisted with both logistics and 
the issuance of Parks permits that allowed the program to 
be undertaken. Kirsten Pearson and Jacqueline Redburn 
with Rangeland Conservation Service Ltd. assisted with 
necessary bird nest sweeps before the work was initiated. 
Frankie Kerr with Alberta Environment and Parks was in-
strumental in the timely issuance of Temporary Field Au-
thorizations required to undertake the work program at 
EePk-253 at McKinnon Flats. She also expressed consid-
erable interest in this work, and kept the gate open late into 
the fall to allow us to finish the work. Brian Vivian shared 
his personal knowledge of these sites, and what he believed 
we would find there, and once again Dr. Dale Walde gen-
erously shared his knowledge of Precontact pottery on the 
Plains. Numerous staff members of Lifeways contributed 
to the success of this program. Finally, staff of the Archae-
ological Survey of Alberta, including Wendy Unfreed and 
Darryl Bereziuk, provided support without which this proj-
ect would not have been possible.



After the flood: Investigations of impacts to archaeological 
resources from the 2013 flood in southern Alberta
ARCHAEOLOGICAL SURVEY OF ALBERTA
OCCASIONAL PAPER NO. 37

54

1. Introduction
In 2014, Gwyn Langemann and I were fortunate to re-

visit site EdPl-40 during the post-flood impact assessment 
conducted for the Highwood River (Porter et al. 2015). 
The site is located about 700 metres north of the river 
(Figure 1) and comprises the private artifact collection of 
Mr. Jim Ramsfield, owner and operator of Chinook Sod 
Farms Ltd. The site was initially recorded in 1991 with 
a TRACE site form (reported by Roger Baines). The Ar-
chaeological Society of Alberta undertook the TRACE 
project (Hjermstad 1991) to record sites that had been 
discovered, but not necessarily reported or documented, 
such as sites found by avocational archaeologists or the 
public-at-large. 

2. Discussion
Site EdPl-40 is located approximately 1.8 kilometres 

east of the Highwood River’s confluence with Tongue 
Creek and about 700 metres north of the meandering riv-
er. The surrounding landscape consists of flat, featureless 
terrain comprising the prairie level above the river. Vege-
tation in the area currently consists of non-native grasses. 

Mr. Ramsfield has collected a variety of projectile points 
and other lithic artifacts over the years from the surface 
of his sod field. Most of the artifacts were noted near the 
central pivot of his irrigator (Figure 2), with fresh finds 
apparent following farming activities. 

We did not visit the exact find area during the 2014 
survey as sod was being actively harvested from the 
field at that time and the site location was outside of the 
scope of our project area. However, Mr. Ramsfield will-
ingly shared his collection with us, to observe and pho-
tograph. His impressive collection includes 22 projec-
tile points from the Middle and Late Periods, including 
Oxbow phase (4,500–4,100 years before present [BP]) 
and McKean series (4,200–5,500 years BP) points, as 
well as various corner- and side-notched varieties (Fig-
ure 3). The collection also includes 14 bifaces, several 
of which probably represent broken projectile points. 
The artifacts consist of a variety of lithic materials in-
cluding several colours of quartzite, petrified wood, silt-
stone, porcellanite, Montana Chert, Swan River Chert, 
and Knife River Flint. Several pieces of the Knife River 

ABSTRACT 
We observed the private artifact collection, EdPl-40 (the Ramsfield collection), during the 2014 post-flood impact as-
sessment of the Highwood River. The Ramsfield collection consists of a variety of artifacts including projectile points 
from the Middle and Late Periods with materials including Montana cherts, Knife River Flint, petrified wood, local 
chert, quartzite, and porcellanite.
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The Ramsfield collection: A multi-occupation site near the Highwood 
River
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er away from EdPl-40. As with many private collections in 
Alberta, the location of EdPl-40 is a useful reminder that 
many productive and repeatedly occupied sites are distant 
from what are now considered the highest-potential land-
forms for archaeological deposits. The use of high-resolu-
tion, digital elevation data (e.g., LiDAR) may be of utility 
for detecting subtle landforms distant from modern river 
channels that may have a high likelihood of housing intact 
archaeological sites of some antiquity.

Flint are highly patinated suggesting they are of some an-
tiquity. 

The presumed, repeated occupation of the site over sev-
eral thousand years suggests a topographic attraction but it 
is not immediately clear, based on LiDAR data, what that 
attraction might be (Figure 1). The site is slightly elevat-
ed above what appears to have been a wider meander of 
the Highwood River with subsequent migration of the riv-

Figure 1. Map of EdPl-40 in relation to the Highwood River and neighbouring sites. Left: 1 metre LiDAR hillshade imagery. Right: an aerial photo-
graph taken in the last five years.

Figure 2. View to the east with arrow indicating location of EdPl-40 find spots.
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the topsoil, suggesting that the stratigraphy is compressed 
here (possibly similar to that of EdPl-40). Although the evi-
dence we found is scant, it does indicate that a site, perhaps 
once much larger, was also present here. It is possible that 
sites EdPl-40 and EdPl-75 are related, given their relatively 
close association and the level topography present between 
them. Further investigation at either site may result in more 
interesting finds.

We also investigated the exposed river cutbank located 
700 metres to the south of EdPl-40 during our survey, where 
we identified artifact scatter site EdPl-75. Parts of this low-
est terrace were removed by the 2013 flood and the banks 
are slumping. We observed three fragments of bison bone 
and one piece of fire-broken rock eroding from the upper 
30 centimetres of the banks at site EdPl-75. Interestingly, 
no palaeosols were observed within the fluvial silts beneath 

Figure 3. Jim Ramsfield’s collection, EdPl-40.
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3. Conclusion
The Ramsfield collection’s location near the Highwood 

River’s confluence with Tongue Creek, and its close asso-
ciation with artifact scatter site EdPl-75, suggests that this 
general area is of moderate to high archaeological potential; 
an area that has been occupied many times, and at least as 
early as 4,500 years ago.
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1. Introduction and background
Archaeological investigations in the vicinity of lower 

Jumpingpound Creek have been somewhat limited due 
in large part to the association of much of the constit-
uent land area with large ranching operations affiliated 
with early homesteading families. With the exception of 
some early academic research in the 1950s and 1970s, 
most of the studies that have been undertaken were con-
ducted in support of residential development near the 
mouth of the creek near the Cochrane townsite, or in re-
lation to the Jumpingpound Gas Plant and its associated 
facilities (see Leyden et al. 2016 and Leyden and Lan-
dals 2017a for summary). The earliest record of human 
occupation along the course of the creek is associated 
with the area of Sibbald Flats near its confluence with 

Sibbald Creek, where a series of campsite occupations 
have been documented that date from as early as 10,000 
years before present (BP) and extend up to the recent 
Late Precontact Period (Gryba 1983). More recently, a 
newly recorded campsite location (EhPp-78), identified 
along lower Jumpingpound Creek during the 2015 flood 
investigation programs, has returned a date of approxi-
mately 5,500 years BP establishing a human presence in 
the immediate area from at least the Middle Precontact 
Period (Leyden and Landals 2017a).

Historical records indicate the presence of several In-
digenous groups in the vicinity of lower Jumpingpound 
Creek. Chief amongst these were the Blackfoot, who are 

ABSTRACT 

As a result of the program initiated by Alberta Culture and Tourism in response to the widespread flooding of 2013, 
a series of previously unidentified archaeological sites were recorded northwest of Calgary on a tributary of the Bow 
River, Jumpingpound Creek, near the confluence of the two waterways. This site complex is organized around the 
newly recorded Wearmouth Buffalo Jump, a deeply stratified bison kill at the foot of a small cliff. The kill deposits 
from this site represent a series of events spanning the period immediately preceding, during, and directly following 
the first interaction between First Nations and Europeans along the foothills of southern Alberta. For well over a 
century the lands encompassing the jump have been under the continuous stewardship of the family that originally 
homesteaded the property, and the importance of the Jumpingpound Creek valley to Indigenous populations has been 
documented in early historic sources and may even be referenced in a major Blackfoot legend concerning the “origins 
of marriage.” The area represents a rare instance in which aspects of archaeology, history, and Indigenous tradition 
may intersect at a geographic location that has remained largely intact since the period of first contact, yet this area 
remains highly susceptible to flood related erosion.  
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Glenbow Foundation and the University of Calgary under-
took field studies along lower Jumpingpound Creek and 
identified and partially investigated at least three substantial 
kills and two related camp sites (Forbis 1958; Reeves and 
Graspointner 1970a and 1970b).

In June 2013, Jumpingpound Creek was subject to exten-
sive flooding associated with an event that had widespread 
effects throughout southern Alberta, but particularly along 
the drainage basins of the Bow and Oldman rivers. Over the 
course of a few days, massive bone bed deposits were ex-
posed along a bend of the Jumpingpound Creek at the foot 
of an escarpment along the south margin of the Crawford 
Plateau (Figure 1). Over 50 percent of the original land-
form is believed to have been removed during the floods 
and a substantial proportion of these bone beds subsequent-
ly washed down the creek towards the town of Cochrane 
(Leyden et al. 2016). In 2015, the landowners revealed 
the presence of the remnant bone beds to the senior author 
during surveys undertaken to assess flood-related impacts 
along the creek. At that time, at least three discrete faunal 
horizons/bone beds were observed along an exposed profile 
almost 2 metres deep (Figure 2). The main bone bed was 
measured to be over 50 centimetres in thickness (Figure 3). 
Upon realizing that the deposits consisted almost entirely of 
bison bone and were located at the footing of a small sand-
stone cliff, it was determined that the location represent-
ed a previously unrecorded buffalo jump locality. The site 
was subsequently named the “Wearmouth Buffalo Jump” 
in honour of the current landowners and descendants of the 
family who originally homesteaded the area (Leyden et al. 
2016; Leyden and Landals 2017a).

2. Methods
The Wearmouth Buffalo Jump locality was investigated 

over the course of two field seasons (see Leyden et al. 2016; 
Leyden and Landals 2017a, 2017b). When the site was 
first identified in 2015, it was determined to be at imme-
diate and ongoing risk of additional flood-related impacts. 
A 2-by-2-metre test excavation was undertaken later that 
season with the goal of delineating and characterizing the 
nature of the deposits. It was positioned immediately atop 
the densest portion of the bone bed along the creek (Figure 
4). Excavations proceeded by natural levels. Where natu-
ral levels exceeded 10 centimetres in thickness, sub-levels 
were implemented to facilitate documentation, but maintain 
consistency. Due to the density of bone encountered and the 
onset of winter conditions, excavations were terminated at a 
depth of approximately 175 centimetres below surface (bs). 
Three discrete faunal horizons were identified during in-
vestigations. Within these major bone beds, eight “Cultural 

believed to have been well established in the region by as 
early as the beginning of the eighteenth century, and who 
were represented primarily by the Piikani along the mountain 
foothills (Dempsey 1979; Binnema 2001). By the beginning 
of the nineteenth century, the Stoney Nakoda were present 
near Morley immediately northwest of the Jumpingpound 
basin, as were affiliated bands of the Cree (Anderson 1970; 
Rundle 1977; Dempsey 1979; Wishart 2007). Additional 
groups in the area included the Atsina and Tsuu T’ina in the 
nearby plains and more western groups, such as the Kuten-
ai and Salish, along the adjacent mountain front (Dempsey 
1979; Binnema 2001; Wishart 2007). Early explorers in the 
region also noted periodic conflicts between the Blackfoot 
and another people referred to as the Snake, largely prior to 
the beginning of the nineteenth century (Ewers 1958). The 
Snake are frequently identified with the Eastern Shoshone 
and are often described to have had a widespread, though 
heavily variable, foothold throughout southwestern Alberta 
during various periods of the eighteenth century (Binnema 
2001; Wishart 2007).

European exploration of the region encompassing Jump-
ingpound Creek began in the latter half of the eighteenth 
century (Foothills Historical Society 1976; Binnema 2001). 
Settlement occurred almost coeval with the extirpation of 
the bison and the last recorded occurrences of communal 
bison hunting along the mountain foothills (Verbicky-Todd 
1984). The family of the current landowners settled the area 
in 1885 (Foothills Historical Society 1976). At that time, 
there was ample evidence of former communal hunting ac-
tivities along the length of the creek valley. As described 
in the 1888 travel log of Mrs. Algernon St. Maur, an early 
visitor to the area: 

June 6th – On the other side of the Bow River is a 
Caňon known as “the jumping pound,” over the edge 
of which the hunters used to drive the buffalo, and in 
this caňon their bones still lie in places two and three 
feet deep [St. Maur 1890:41]. 

As was typical of the time across the Great Plains, an in 
situ “bone-mining” industry developed between 1879 and 
1890 (Foothills Historical Society 1976). Local ranchers 
collected bison bone found exposed along the creek mar-
gins, which was stockpiled at “pile-of-bones” hill and then 
moved to the town of Mitford along the Canadian Pacific 
Railway to be transported to British Columbia for use in 
sugar refinement (Manry 2010). Although many intact kills 
were disturbed during this period, landowners along lower 
Jumpingpound Creek have observed periodic flood expo-
sure of bone deposits up to the present day (Leyden et al. 
2016). Between the late 1950s and the early 1970s, the 
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Figure 1. Location of the Wearmouth Buffalo Jump (Site EgPp-26).

Figure 2. View north across Jumpingpound Creek showing cliff and bone beds associated with the Wearmouth Buffalo Jump (photo 
courtesy of K. Zbeetnoff, 2015).
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vation proved unfeasible due to encountering unpassable 
substrates (bone beds, rock) or achieving untenable depths. 
Detailed digital imagery of the site was also collected at this 
time by researchers at the University of Calgary utilizing 
drone technology, high resolution cameras, and terrestrial 
laser scanning techniques (Dawson 2017, as cited in Leyden 
and Landals 2017a; Pennanen et al. 2017). These data re-
sulted in a detailed high resolution record of the site for use 
during the current assessment and also in future analyses. 
A remote sensing assay of the landform associated with the 
kill deposits was also undertaken and included both Ground 
Penetrating Radar (GPR) and Electromagnetic Induction 
(EM; Margaret Patton, e-mail communication, February 20, 
2017; also see Leyden and Landals 2017a).

The 2016 activities included completion and expansion 
of the 2015 test excavation block with the addition of 8 
square metres around the west, north, and east sides of the 
perimeter. All units were subsequently excavated to depths 
of approximately 200 centimetres bs, at which point a single 
1-by-2-metre central unit was employed to continue exca-
vations to depths of approximately 260 centimetres bs, at 
which point the water table was encountered. Additional 
units were partially removed from around the perimeter of 
the block to “back step” the excavation. Despite some initial 
efforts to record three-point provenience during the 2015 
excavations, this approach was abandoned as a generalized 
strategy and levels were subsequently excavated and col-
lected by quadrants throughout the remainder of the pro-
gram. Three-point provenience was recorded for non-faunal 
in situ materials or faunal remains of a specialized nature 
(including unique features and specific articulations). Dig-
ital imagery was used to supplement the field recording 
program and was employed to create composite excavation 
floor mosaics to retain a relative record of artifact density 
and distribution on a level-by-level basis for the 2016 exca-
vations. All excavated sediments were hand-screened using 
¼-inch (6-mm) mesh to enhance recovery. 

Cataloguing of the collected materials proceeded using 
methods approved by Alberta Culture and Tourism and 
closely modelled on the system developed for the Oldman 
River Dam Project (Brumley 1990). A standard analysis of 
collected lithic materials was undertaken, including metric 
recording, raw material determination, and artifact classifi-
cation (debitage, tool, fire-broken rock [FBR], etc.). Historic 
materials were similarly analyzed, but historically relevant 
documentation was also researched. Given the vast amount 
of faunal material collected, the faunal analysis was the key 
focus. Faunal materials were counted, weighed, assigned to 
a size class, and were identified by taxon, bone element and 
body side, bone portion, age (based on epiphyseal fusion), 

Units” (CU) were defined initially, based upon changes 
in soil, artifact density, and overall character as observed 
during the excavation program.

Investigations resumed in 2016, at which time a shov-
el-testing program was initiated along the landform at the 
foot of the cliff. Shovel tests were excavated in a grid at 5- to 
10-metre intervals (see Figure 4). The tests were excavated 
in 10-centimetre levels and the contents screened to enhance 
recovery. Shovel tests were terminated when further exca-

Figure 3. View east along Jumpingpound Creek showing cutbank with 
massive bone bed deposits (photo courtesy of L. Bohach, 2015).

Figure 4. Map showing position of excavation block and shovel tests at 
the Wearmouth Buffalo Jump.
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fortunately, the date ranges provided by this analysis did not 
follow the specific progression indicated by the stratigraphy 
of the site, a circumstance which frequently occurs at sites 
with strata representing very short time spans from relative-
ly recent temporal contexts. As a result, while establishing 
the recent temporal range of the site, the date ranges are 
not considered to be accurate enough to date the individual 
cultural units with certainty.

3.2 Field studies
At total of 47 shovel tests were excavated to evaluate the 

Wearmouth Buffalo Jump. Of these, 42 provided direct ev-
idence of the substantial bone deposits associated with the 
site and an analysis of this data revealed that the major bone 
beds are primarily localized beneath the cliff face and an 
associated draw along its east margin. In addition, evidence 
from the shovel-testing program provided some indication 
of the formation processes associated with the landform. In 
general, colluvial deposition was found to be most substan-
tial along the immediate foot of the cliff and associated es-
carpment, resulting in significant re-deposition from areas 
located above the landform. In contrast, the lower terrace 
east of the main kill deposits has primarily formed through 
alluvial action, with successive flood events depositing 
thick layers of silt. This rapid sedimentation has led to an 
overall expansion of the soil profile with identifiable faunal 
deposits becoming increasingly buried and separated but 
also thinning out with increasing distance from the base of 
the cliff. Finally, the area of the main kill deposits demon-
strates a mix of colluvial and alluvial inputs which have 
been heavily altered by the accrual of massive amounts of 
bone associated with the periodic kill events.

Following two seasons of excavation, a total of six dis-
crete faunal horizons were identified at the jump containing 
up to 14 distinct cultural units (Figure 5, Table 2). Two of 
these (CU4 and CU11) later were determined to represent 
transitional or partially compressed layers between other 
cultural units and were not considered during subsequent 

condition (burning, carnivore or rodent gnawing, insect dam-
age, cutmarks, impact fractures, etc.), and pathological condi-
tion (where present). Where relevant, these data were used to 
calculate measures of abundance, such as NISP (Number of 
Identified Specimens) and MNI (Minimum Number of Indi-
viduals), and to examine cultural practices and infer age and 
sex compositions relative to the various temporal cohorts.

A series of specialized post-hoc analyses were also im-
plemented to provide further evaluation of the collected 
assemblage and enhance the findings of the more conven-
tional faunal analysis. Thin sections were obtained from se-
lected bison molars in an effort to evaluate dental cementum 
development with respect to season of death (Howie and 
Horn 2017 and Peach 2017, as cited in Leyden and Landals 
2017a). A series of bone samples were submitted for AMS 
radiocarbon dating (Leyden et al. 2016; Leyden and Landals 
2017a). Finally, soil samples appearing to contain insect re-
mains and puparia were submitted to the Natural History 
Museum in London, UK for an entomological analysis, with 
the goal of providing identification of taxa and interpretation 
with respect to apparent instances of insect damage observed 
on a significant proportion of the recovered bone (Hall et al. 
2017, as cited in Leyden and Landals 2017a).

3. Results

3.1 Radiocarbon dating 
Radiocarbon dating was undertaken on six samples rep-

resenting CU5a, CU5c, CU6, CU8, CU10, and CU12, re-
spectively (Table 1; Leyden et al. 2016; Leyden and Lan-
dals 2017a). The resulting conventional dates were all 
found to occur within a fairly restricted calendrical range 
(approximately AD 1735 to 1870), consistent with a Proto-
historic through Historic Period provenance. Because direct 
and sustained European contact did not begin in southern 
Alberta until the 1870s, for convenience this time range is 
referred to as the “Protohistoric Period” in this paper. Un-

Table 1. AMS radiocarbon dates from bison bone collected during the 2015 and 2016 field seasons.

Sample 
Catalog # Lab ID # Cultural Unit Depth (cm bs) Sample Description δ13C (‰) δ15N (‰)

Conventional 
Radiocarbon Age (BP)

Calibrated Range 
(BP, 2 Sigma)

13763* C-107949 CU5a 75 thoracic vertebra –18.64 7.41 258 ± 22*** NA

13764* C-107950 CU5c 125 rib –19.1 6.97 196 ± 22 NA

13765* C-107951 CU6 150 maxilla –18.64 7.88 181 ± 22 NA

13766* C-107952 CU8 170–180 rib –17.88 7.01 189 ± 22 NA

50351** Beta-453516 CU10 200–210 naviculo-cuboid –19.2 5.70 160 ± 30 270–0

50352** Beta-453517 CU12 240–250 long bone fragment –19.0 6.90 190 ± 30 280–0
* Bone collagen tested at the University of Alberta. Raw data provided by Alberta Culture and Tourism (ACT) in 2016 and summarized here. Calibration not provided.
** Bone collagen tested at Beta Analytic of Florida. Reported in 2016 (see Appendix G). Calibration using INTCAL 13.
*** Rejected.
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analyses. Additionally, the two uppermost CUs (CU1 and 
CU2) are thought to represent partially disturbed or ephem-
eral horizons heavily influenced by colluvial inputs origi-
nating higher above the landform. While some cultural ma-
terials were collected from within these horizons (including 
a hammerstone and at least three projectile points), they are 
thought to derive primarily from other activity areas located 
along the escarpment overlooking the kill.

The remaining undisturbed cultural units occur between 
45 and 250 centimetres bs. Each of these units contains bone 
with evidence of metal cutmarks indicating that the depos-
its associated with the site are entirely associated with the 
Protohistoric through to the Historic Period, approximately 
AD 1735 to 1870 (Figure 6). The uppermost deposits (45 to 
135 centimetres bs) including Faunal Horizon A associated 
with CU3 and the massive bone bed (Faunal Horizon B), 
composed of CU5a, CU5b, and CU5c, are most definitively 
associated with Historic Period activities. Faunal Horizon B 
clearly represents the period of most intense activity at the 
site. Over half of the total MNI for bison (n = 155) is record-
ed from within this bone bed. While the associated faunal 
assemblage is heavily fragmented and dense (Figure 7), it 
also contains several unique Historic Period specimens, in-
cluding a large number with metal cutmarks, at least one 

Figure 5. South wall excavation profile at the Wearmouth Buffalo Jump.

Table 2. Summary of excavation results by cultural unit (CU).

CU

Approximate 
Depth 

(cm bs)
Faunal 

Horizon*
Number of 

Square Metres

Mean Faunal 
Count per Unit 

by CU

1 0–20 12 151

2 20–45 12 435

3 45–55 A 12 903

4 55–65

B

4** 482

5

a 65–85 12 4,652

b 85–105 12 3,076

c 105–130 12 1,632

6 135–150

C

10*** 1,025

7 155–165 10*** 1,486

8 165–180 10*** 262

9 185–195 D 10*** 1,407

10 195–210 E 2 595

11 210–225
F

2 30

12 225–245 2 234

* Distinct horizons of bone visible in profile as delineated by significant fluvial events.
** CU4 was only distinguished in units excavated in 2015 (Leyden et al. 2016); during the 

2016 excavations, it was too compressed to satisfactorily distinguish from CU3 and CU5.
*** Due to the necessity to pedestal large boulders along the north margin of the excavation, 

and to provide back-sloping, the northernmost quadrants in the northern row of units 
were not excavated at these levels, reducing the sample to 10 square metres.
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horse bone, and a scapula exhibiting a probable bullet hole 
(Figure 8). Other Historic Period evidence includes a metal 
trade point and a glass trade bead. Some evidence of more 
traditional cultural activity was also observed, including the 
recovery of a stone projectile point tip imbedded in a rib, 
the identification of at least two instances of probable bead 
manufacture from canid long bones, and the recovery of an 
ochre-stained bison horn core.

In contrast, deeper cultural units show a more mixed ex-
pression of historic evidence and Precontact Period mate-
rials. The fauna from these layers is much less fragmented 
and exhibits somewhat more selective butchering patterns 
focused towards higher utility butchering units (Figure 9). 
Greater evidence of stone tool use occurs in association with 
Faunal Horizon C (containing CU6, CU7, CU8) and Fau-
nal Horizon D (CU9) between 135 and 190 centimetres bs. 
These lower cultural units contain several large core chop-
pers that were likely utilized to initially dismember animals, 
representing a much greater reliance upon heavy stone tools 
during primary butchering than is evident in later cultural 
deposits where metal axes appear to have been used. In addi-

Figure 6. Detail of a thoracic vertebra associated with CU5b showing 
deeply incised metal cutmarks.

Figure 7. View northwest showing top of massive bone bed associated 
with Faunal Horizon B (CU5a) as exposed in excavation block.

Figure 8. Detail of scapula associated with CU5a showing impact scar 
from a probable bullet.
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an activity frequently noted in association with kill site de-
posits. While it is unclear why there appeared to have been 
little systematic burning, its absence may have resulted in 
another atypical feature of the Wearmouth Buffalo Jump de-
posits: an apparent profusion of insect activity and related 
damage to the accumulated bone assemblage. An entomo-
logical study by researchers from the Natural History Mu-
seum in London, UK, confirmed that multiple horizons at 
the site had been infested by blow flies (Calliphoridae) to 
an unprecedented degree, based on a detailed analysis of 
the voluminous puparia and frass (insect waste) identified 
within the cultural deposits (Figure 11; Hall et al. 2017, as 
cited in Leyden and Landals 2017a). 

Analysis of the faunal assemblage revealed a high in-
cidence of atypical wear and/or damage that initially was 
thought to be related to the massive insect presence, based 
upon the association of insect puparia with the interior cav-
ities of bones throughout soils in direct association with 
damaged remains (Figure 12). The entomological study 

tion, the majority of stone projectile points (n = 9) recovered 
at the Wearmouth Buffalo Jump occur in association with 
these older CUs. While similar butchering patterns appear to 
continue to the base of the cultural deposits (~250 centime-
tres bs); the more restricted excavation area associated with 
Faunal Horizon E (CU10) and Faunal Horizon F (CU12) 
limits interpretation. Nevertheless, each of these bone beds 
contained one unique feature, with CU10 providing evidence 
of the only distinct burning feature associated with the site (a 
possible fire used to heat cooking stones) and CU12 yielding 
a bison skull that exhibits unusual damage (Figure 10).

3.3 Entomological studies
An interesting feature of the faunal assemblage associated 

with the site was a comparative absence of cultural burning, 

Figure 10. Axial view of a female bison skull recovered in association 
with CU12 showing deliberate damage to the frontal bones.

Figure 11. Detail of puparia and frass from within the cranial vault of a 
bison skull recovered in association with CU5b.

Figure 9. View west showing base of Faunal Horizon C (CU8) as ex-
posed in excavation block.

Figure 12. Detail of puparia from within a horn core recovered in asso-
ciation with CU5b.
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with the jump and it seems probable that the drainage chan-
nel was used as a natural, or possibly artificially, reinforced 
barrier to divert bison south (at the last minute) over the 
cliff. This approach is associated with a significant “false 
horizon” effect obscuring the nature of the drop until the 
last possible second (Figure 15).

The specific geography associated with the approach to 
the Wearmouth Buffalo Jump also appears to correlate with 
the compact nature of the resulting kill site and its associ-
ated bone deposits. The drainage channel atop the cliff not 
only acts to direct the stampeding herds, but appears to re-
strict much of the resulting jump activity to the center of the 
small, rhomboidal cliff face associated with the site. This 
has resulted in heavily concentrated kill deposits spread 
across an area no greater that 35 metres in length along the 
foot of the jump. The coulee may also have acted as a sec-
ondary kill locality. At least two other secondary kills sites 
(EgPp-30 and EgPp-31) occur further east along the escarp-
ment associated with the Wearmouth Buffalo Jump and may 
represent opportunistic events associated with animals that 
broke away during the various drives towards the main cliff. 
Finally, like most major kill sites, the Wearmouth Buffalo 
Jump appears to be closely associated with at least two ma-
jor processing/camp areas along the flats and terraces adja-
cent to the kill deposits, both of which were initially record-
ed in the 1970s, many years prior to the identification of the 
main kill site (Reeves and Graspointner 1970a and 1970b). 

was undertaken to confirm this interpretation and indicated 
that the unusual patterns likely resulted as a byproduct of 
unprecedented numbers of fly larvae regurgitating gastric 
juices as they consumed the carrion. This mode and inten-
sity of damage (>11% of the total assemblage) has not been 
described previously in relation to faunal assemblages from 
bison kill sites and has implications for taphonomic inter-
pretation of other mass death assemblages.

4. Discussion

 4.1 Geography and landscape considerations
Jumpingpound Creek represents a natural geographic fea-

ture that bison herds would have crossed while moving to-
ward the Bow River between the mountain foothills to the 
west and the open plains to the east. Located near the mouth 
of the creek, the area situated between the Bow River and 
Crawford Plateau creates a small, but dedicated, gathering 
basin that appears to have been used to “feed” the Wear-
mouth Buffalo Jump (Figure 13). Once gathered, animals 
would have been driven east towards the steep western es-
carpment of the creek, then diverted south and west around 
the southern tip of Crawford Plateau. At this point, they 
would have been run at a perpendicular angle into a large 
drainage channel emanating from a spring associated with a 
wooded area near the apex of the landform (Figure 14). The 
spring travels directly to the top of the cliff face associated 

Figure 13. Map showing probable gathering basin, direction of drive, secondary kills and probable process-
ing/camp areas associated with the use of the Wearmouth Buffalo Jump.
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Figure 15. High contrast black and white image looking southeast along drainage channel leading to the cliff (solid white arrow) 
demonstrating the “false horizon” effect along the margins of the escarpment (dashed white arrows) associated with the Wear-
mouth Buffalo Jump (photo courtesy of K. Belanger, 2015).

Figure 14. Aerial drone imagery looking northwest showing details of Crawford Plateau and the escarpment associated with the 
Wearmouth Buffalo Jump.
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site. Those points that were complete enough to compare 
to Forbis’ (1962) projectile point scheme, following the 
method described by Vickers (1986), appear to indicate a 
superficial progression through the protohistoric variants of 
the Old Women’s Phase point typology (Figure 17). Fau-
nal Horizon D (CU9) represents the oldest component to 
possess projectile points, and the styles from this horizon 
appear to be definitively associated with the Old Women’s 
Phase. As many have concluded that the protohistoric Old 
Women’s Phase is a material expression of Protohistoric 
Period Blackfoot culture (Reeves 1983; Walde et al. 1995; 
Binnema 2001; Peck 2011), it seems reasonable to posit that 
Faunal Horizon D is affiliated with the Blackfoot and there-
fore should post-date the period when the Blackfoot first 
obtained metal trade goods between about 1730 and 1740 
(Binnema 2001). Similarly, the cultural deposits associated 
with Faunal Horizon C also must post-date this period. Al-
though the projectile points associated with these horizons 
can be seriated using the Old Women’s typology, specific 
characteristics of some of the points (notably systematic 
basal asymmetry and a higher quality of manufacture) may 
suggest the possibility of alternative cultural affiliations. 
Regardless, the projectile point sample associated with each 
of the CUs is too small to allow for any definitive interpre-
tations.

Based upon specific characteristics of the artifact as-
semblage its seems reasonable to suggest that the cultural 
strata associated with Faunal Horizon B and all later levels 

4.2 Archaeological and cultural significance
Evidence recovered, in particular the occurrence of met-

al cutmarks observed in each of the identified CUs, clearly 
associates the cultural deposits of the Wearmouth Buffa-
lo Jump with the Protohistoric through Historic Period in 
southern Alberta. Given the historic settlement of the area 
by the ancestors of the current landowners in 1885, the re-
corded extirpation of the bison locally by about 1879 to 
1880, and historic records suggesting that the last communal 
buffalo jump employed by the Piikani along the mountain 
foothills occurred in 1874, it seems unlikely that the events 
associated with the use of the Wearmouth Buffalo Jump 
should be more recent than about 1870 (Foothills Historical 
Society 1976; Verbicky-Todd 1984). Conversely, the earli-
est use of the site appears to be limited by the period during 
which metal trade goods would have been available to local 
Indigenous groups. While the Blackfoot would likely have 
acquired metal implements between 1730 and 1740 (Binne-
ma 2001), it is possible that the “Snake” (Eastern Shoshone) 
were present in the local region at an earlier period. They 
are known to have acquired metal tools in advance of the 
Blackfoot just prior to the turn of the eighteenth century 
(Binnema 2001) and thus set a probable lower limit for the 
earliest horizons at the site of about 1700 (Figure 16).

The stone projectile points recovered from within the 
cultural strata associated within Faunal Horizons C and D 
also provide some opportunity to refine the dating of the 

Figure 16. A chronological summary of the Wearmouth Buffalo Jump.
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Figure 17. A relative chronology of the projectile points associated with the Wearmouth Buffalo Jump.
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they were not to pass. They used to hunt Buffalo and 
drive them over the cut bank … [Big Plume as cited 
by Hale 1885:186].

In Big Plume’s account, the location of the creek de-
scribed in association with the “Men’s Kraäl” is undoubt-
edly Jumpingpound Creek. Moreover, Big Plume provides 
corroboration for the assertion that the Men’s Camp of the 
marriage tradition, is in fact associated with a well-used 
buffalo jump. This would appear to provide good evidence 
to suggest that the Men’s Camp of the legend is synony-
mous with the geographic locality of the Men’s “Pis’kun” 
along Jumpingpound Creek. 

5. Conclusions
The bone bed at the foot of the Wearmouth Buffalo Jump 

represents one of the densest such deposits ever recorded 
in Alberta. Despite excavating less than 12 square metres 
to depths of around 2.6 metres bs, a remarkable cumulative 
MNI of 248 bison is estimated. Based on an analysis of the 
remnant deposits in the context of the damage caused by 
the 2013 floods, it is conservatively estimated that the total 
MNI of the original undisturbed kill deposit contained the 
remains of more than 8,500 individual animals. Even more 
shocking is the realization that over a period of a few days 
in June 2013, the skeletal remains of potentially as many as 
4,000 bison were dislodged from the site and washed down-
stream towards the confluence with the Bow River and the 
town of Cochrane.

Based upon the collected information, the Wearmouth 
Buffalo Jump represents a Protohistoric Period through 
Historic Period killsite of substantial proportion. Best 
estimates for its period of use places the time frame be-
tween about AD 1700 and 1870. Many different Indige-
nous groups are known to have been present throughout 
southwestern Alberta during this 170-year span. Of partic-
ular interest during the eighteenth century are the Black-
foot (including their associates) and the Shoshone—with 
the Blackfoot (including allies such as the Atsina and Tsuu 
T’ina) and the Stoney of greater relevance throughout the 
nineteenth century. Projectile points recovered in the lower 
cultural horizons at the site appear to demonstrate a rela-
tionship to the Blackfoot, but the presence of some vari-
ability may indicate intermittent periods of culture change. 
Tradition holds that Jumpingpound Creek may be the site 
of the “Men’s Pound” or camp as referenced in the Black-
foot legend of the “First Marriage.” However, the consider-
able complexity of the varying interrelationships between 
different cultural groups at this time period may be too 
great to be accurately reflected in the archaeological record. 

appear to be strongly affiliated with the early to mid-nine-
teenth century. At this point, both the Blackfoot and their 
allies, along with the Stoney Nakoda, were firmly estab-
lished within and adjacent to the region (Dempsey 1979) 
and either group may reasonably be assumed to have some 
association to the Wearmouth Buffalo Jump. It remains un-
clear if the increased intensity of use identified during this 
time period relates more to a functional change or a cultural 
change through time.

4.3 Traditional significance
Modern sources agree that Jumpingpound Creek has 

conclusive Indigenous references in both the Nakoda and 
Blackfoot traditions. The Stoney Nakoda name for the creek 
is to-ko-jap-tah-wap-ta (Karamitsanis 1992) or alternately 
Tokijarhpabi-wapta (Aubrey 1990), which translates ap-
proximately as “place where Blackfoot camped River”, and 
appears to associate the early history of the location with 
the Blackfoot peoples. The accepted Blackfoot name for 
the area is nina-pis’kun (alternately nena-pis’kun) (Daw-
son 1884; Dempsey 1956; Holmgren and Holmgren 1972; 
Karamitsanis 1992). It is documented in the accompanying 
“Appendix II” to George Dawson’s 1884 map of his sur-
veys in the “Bow and Belly River Regions,” with the giv-
en translation of “Men’s Pound” (Dawson 1884). Several 
authors have subsequently speculated that “Men’s Pound” 
is a reference to the traditional “Men’s Camp” as depicted 
in the Blackfoot legend of the “First Marriage” (Dempsey 
1956; Fromhold 2014; Oetelaar 2014). Briefly, the tradition 
describes how men and women lived in separate camps fol-
lowing creation, but eventually came together through the 
“act of marriage” at the site of the Women’s Camp near a 
buffalo jump used exclusively by the women. The location 
of the original Women’s Camp is now largely accepted to 
be the site of the Old Women’s Buffalo Jump near Cayley 
(Forbis 1962). 

While most of the traditions give little detail concerning 
the Men’s Camp, Robert Lowie provides a version of the 
legend in which the Men’s Camp is described as being sit-
uated “northwest of Calgary” (Lowie as cited in Wissler 
and Duvall 1908:22). Nevertheless, the most descriptive ac-
count appears to have been transcribed during an interview 
with the Blackfoot Chief Big Plume in which he prefaces a 
version of the marriage narrative as follows:

At Morley, opposite the Rev. John Macdougall’s [sic] 
house, and down the river, said Big Plume, there is 
a little stream; they call it the men’s kraäl or enclo-
sure; on one side of the stream is a cut bank and big 
stones; this was the men’s boundary, beyond which 
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Currently, the assemblage associated with the site does not 
provide sufficient resolution to assert any such affiliations 
more positively.

Due to the massive nature of the archaeological deposits 
associated with the Wearmouth Buffalo Jump, the investi-
gations conducted in 2015 and 2016 were undertaken with 
the goal to recover a representative sample of the associated 
deposits and to provide some basic interpretations, while or-
ganizing and introducing the materials to facilitate more de-
tailed future research. Despite the limited areal extent of the 
excavations, the recovered assemblage represents a large, 
stratified sample of bison remains from a single geograph-
ic locality associated exclusively with the Protohistoric to 
Historic Period and should be ideally suited to a variety of 
more detailed faunal analyses. Moreover, the assemblage 
represents one of the largest collections of metal tool cut-
marks yet recovered from an archaeological context in the 
province of Alberta. It is hoped that future detailed analysis 
of the recovered faunal assemblage will provide a better un-
derstanding of questions such as seasons of use, butchering 
patterns, and the effects of culture change throughout this 
dynamic period.
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1. Introduction
The 2013 flooding of the Jumpingpound Creek drain-

age caused rapid migration of the river’s main channel. 
This caused the fast-flowing water to erode sediments at 
the base of a large sandstone cliff that had previously re-
mained largely undisturbed for 200 years. Erosion along 
the river revealed that sediments at the base of the cliff 
contained the remains of thousands of bison, evidence that 
this locale was used as a bison jump site by Indigenous 
peoples during the Protohistoric Period, between approx-
imately AD 1700 and 1870 (Leyden and Landals 2017). 
Nearly 3 metres of sediment deposited at the base of the 
cliff, along with the archaeological evidence of the sub-
stantial kill site, are currently at-risk due to continued ero-

sion along Jumpingpound Creek. Terrestrial laser scanning 
(TLS) was implemented to rapidly document and monitor 
erosion at the site. Our results demonstrate that TLS tech-
nology is an extremely useful tool for documenting and 
preserving sites, as well as for determining and quantifying 
change over time. Potential applications of this technology 
for extraction of relevant analytical data for archaeological 
investigations on the Great Plains is also discussed.

2. Site background
The Wearmouth Buffalo Jump (EgPp-26) is located in 

south-central Alberta in the Jumpingpound Creek drain-

ABSTRACT 
This paper reports on the use of ground-based LiDAR (terrestrial laser scanning—TLS) to digitally capture a buffalo 
jump site located in south-central Alberta (EgPp-26). We discuss how the resulting digital data can be used to create 
accurate 3D reconstructions and how the application of these high-resolution geospatial datasets can be used for quan-
tifying analyses. Accurate measurements can be taken directly from TLS datasets for use in mapping, as well as 3D 
visualization of geoarchaeological data. Furthermore, the acquisition of multiple TLS datasets over time can be used 
to quantify morphometric change and erosional processes impacting archaeological sites. Analytical data from TLS 
scans can help document often understudied aspects of geoarchaeological processes and facilitate new interpretations 
at archaeological sites. This technology was rapidly deployed at the Wearmouth Buffalo Jump for the purposes of 
documentation, monitoring, and digital preservation. The resulting datasets provide a lasting digital record of the site, 
as it appeared in September of 2016 and 2017. As natural disasters such as flooding and wildfire increase in frequency, 
we conclude that reality-capture technologies, such as terrestrial laser scanning, are effective tools for monitoring, 
managing, and preserving heritage resources.
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The recoveries suggest that this may be one of the densest 
bone beds ever recovered on the Northern Plains. Based on 
the location of the site (Figure 2), it may also have some 
association with the “Men’s Pound” encampment from the 
tradition of the “first marriage” as recorded in the oral his-
tory of the Blackfoot peoples (Leyden and Landals 2017). 
Terrestrial laser scanning was selected as a viable tool to 

age basin (Figure 1). While the site was significantly im-
pacted by the 2013 flooding of the basin, a portion of the site 
remained undisturbed. Excavations at the base of the jump 
were conducted by Stantec Consulting Ltd. in 2016, and re-
sulted in the recovery of over 180,000 artifacts—mostly bi-
son faunal remains—from 12 square metres of excavations 
to depths of up to 2.5 metres (Leyden and Landals 2017). 

Figure 1. Location of Wearmouth Buffalo Jump (EgPp-26).
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es. This data is then combined to display the X, Y, and Z 
coordinates in space, creating highly detailed and valuable 
point-cloud datasets. Ground-based LiDAR collects data, 
in the form of hundreds of light reflectance values, in situ 
to form the shape of the scene being scanned. To gather 
more thorough data and provide greater coverage, multiple, 
overlapping scans can be acquired from various scan po-
sitions. Registration of the scans is performed by match-
ing identifiable features (specific targets placed throughout 
the scene being surveyed) contained within the point-cloud 
data from overlapping point-clouds (Lichti et al. 2002; Fab-
ris et al. 2011:11). TLS records an unprecedented amount 
of high-resolution geospatial data that can subsequently be 
utilized for analysis and interpretation of geoarchaeological 
aspects of archaeological sites. 

4. Applications of TLS
Current applications of TLS technology have focused pri-

marily on the use of point-cloud datasets for creating 3D 
models to record and visually display architectural heri-
tage (e.g., Entwistle et al. 2009; Holden et al. 2015). This 
technology has the potential for even greater utility, as the 
vast, geospatial point-cloud datasets that are created con-
tain an immense amount of valuable information pertaining 
to the site. For example, TLS has been used within other 
disciplines as a method of quantifying coastal erosion. By 
comparing datasets collected at different points in time, this 
information can be used to quantify erosion at archaeolog-
ical sites using change-detection algorithms. This data can 
subsequently be extrapolated to make predictions relating to 
site erosion potential into the future. Longoni et al. (2016), 
Day et al. (2013), and Resop and Hession (2010) used TLS 

document this site, as it provided a means of accurate, rapid, 
and high-resolution data collection. 

3. Background of ground-based LiDAR
TLS, or terrestrial LiDAR, uses light detection and rang-

ing methods as a surveying system that enables rapid mea-
surement of X, Y, and Z coordinate points to create accu-
rate representations of objects in three-dimensional space 
(Larsen et al. 2017). The method measures distance to an 
object by illuminating the object with a pulsed laser beam, 
and then measuring the pulses reflected by the object with 
a sensor. In a time-of-flight scanner directed at objects, the 
speed of the laser beam (constant, as the speed of light) de-
termines the velocity of the electromagnetic waves emitted 
by the laser, and the rotating instrument head and mirror 
calculates horizontal and vertical angles. The distance to the 
object is determined by measuring the time elapsed until 
the return pulse is received, and by dividing the product of 
the measured time and speed of light, by two (Fabris et al. 
2011). This is represented by the equation:

D = v(Δt/2)

In this equation, “D” is the distance between the center of 
the laser scanner and the point on the object being scanned, 
“v” is the velocity of the electromagnetic wave emitted 
(speed of light), and “Δt” is the difference between the time 
the wave was emitted and the time the returning wave was 
received, i.e., total time measured for the returning wave 
to be received (Fabris et al. 2011:11). Laser scanners emit 
these beams in 360° throughout the area being surveyed, 
and therefore capture information from all visible surfac-

Figure 2. Cliff face and cutbank exposure at Wearmouth Buffalo Jump (EgPp-26) looking north.
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of the site. Furthermore, ground relief can be mapped by 
extracting light reflectance values caused by vegetation ob-
struction, through use of the last return signal of the LiDAR 
data. This allows for detailed DTMs to be created for heav-
ily vegetated areas, which can be used for more thorough 
analyses of landscapes. 

Carey et al. (2006) demonstrate the efficiency of LiDAR 
in documenting geoarchaeological datasets, and determine 
that LiDAR last-pulse DTM models are effective tools for 
mapping geomorphologic natural features, as well as cultur-
al features within a study area. The integration of research 
methods from geomatics engineering into archaeological 
site investigation has the potential to aid in extracting and 
analyzing a wide range of geomorphological data, that can 
expand our understanding of site-formation processes at 
work in southern Alberta. For example, software such as 
Autodesk ReCap allows users to calculate accurate length, 
area, and volume, as well as other measurements, of fea-
tures captured by scans, which can aid in archaeological 
and sedimentological analyses (Figure 3). Accurate mea-
surements can also be taken directly from TLS datasets for 

to calculate and quantify sediment erosion in geological 
investigations, demonstrating the effectiveness of TLS for 
coastal monitoring. Nasermoaddeli and Pasche (2008) uti-
lize TLS as a method of determining and quantifying riv-
erbank erosion, and outline how airborne applications of 
LiDAR leave open the possibility of measuring areas that 
are currently unscanned and shadowed due to negative 
bank slopes in eroding areas. TLS data can subsequently 
be used to determine at what angle undercutting occurs on 
destabilized river cut banks, while extrapolation of these 
data allows one to predict probable future phases of erosion 
(Nasermoaddeli and Pasche 2008:5). Cross-sections of cut 
banks can also be created by viewing a selected cut of the 
visible point-cloud datasets. The resulting data can then be 
analyzed to ascertain slope instability along cut banks, even 
for areas with severe undercutting. 

TLS is also useful for creating high-resolution Digi-
tal Terrain Models (DTMs) for accurate measurement of 
topographic features, as well as small-scale relief maps 
for detailed archaeological site interpretations. DTMs can 
also be used to enhance geoarchaeological interpretations 

Figure 3. Length and area calculations from point cloud data.
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raus et al. (2015), as well as by Forte et al. (2015) using 
the Çatalhöyük archaeological site as a case study for the 
documentation and 3D reconstruction of dense and com-
plex stratigraphic elements of sites. The vast quantity of 
geospatial data collected using TLS can also be visualized 
and manipulated to display subtle variations in sediment, or 
enhance and extract features that may reflect natural or cul-
tural influences through edge detection and manipulation of 
lighting displays (Figure 4).

use in mapping and 3D visualization of geoarchaeological 
data. Therefore, while most data collection for archaeolo-
gists typically occurs in the field, TLS enables extraction 
of relevant data in post-field settings. In many cases, tra-
ditional archaeological techniques for surveying and doc-
umentation, such as photography and traditional land sur-
veying, are not suited to high-resolution documentation of 
many features. The advantages of using TLS for recording 
archaeological excavations has been demonstrated by Jah-

Figure 4. 3D visualization of site; manipulation of lighting displays for cutbank locality.
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ware. CloudCompare software was used to determine the 
degree of change that exists between the two non-contem-
poraneously collected point-cloud datasets. 

The point-clouds from 2016 and 2017 were first brought 
into Autodesk ReCap, where limit boxes were used to iso-
late a 45-metre stretch of the cut bank on both sides of Jump-
ingpound Creek. These smaller sections of the point-cloud 
were then imported into CloudCompare, where they were 
registered together. The resulting single point-cloud was 
colour-coded, according to differences in the absolute dis-
tances between corresponding points in the 2016 and 2017 
clouds. Thus, the greater the degree of change between the 
two clouds, the greater the distances between correspond-
ing points. Normally, a geo-referenced control network is 
established at the site to increase the accuracy and precision 
in the registration. This is especially the case in structural 
engineering, where detecting changes at the level of mil-
limetres is frequently necessary. However, the changes we 
were interested in detecting at Wearmouth were expected to 
be much larger and such fine-grained registration was not 
necessary.

5. Methods
Data collection at the Wearmouth Buffalo Jump was con-

ducted using a Z+F 5010X laser scanner set-up in 11 differ-
ent scan positions around the site (Figure 5). The scanner 
collects point data in 360° at a distance of up to 130 metres. 
The 11 scans were then registered together to produce a sin-
gle point-cloud dataset containing accurate and high-resolu-
tion spatial data. Initial scanning of the site took place Sep-
tember 15, 2016 and a second set of scans was collected one 
year later, on September 30, 2017. The data was processed 
and analyzed at the University of Calgary’s Digital Heritage 
Laboratory in the Department of Anthropology and Archae-
ology. Z+F Laser Control software was used to register the 
data, conduct distance and volume measurements from the 
scanning data, as well as to display cross-sectional views of 
point-cloud data for estimation of cut bank instability. Au-
todesk ReCap was used for visualization and enhancements 
of data through lighting manipulations and edge detection. 
Additionally, point-cloud data was used to create accurate 
and photo-realistic models of the cut bank, cliff, and other 
areas of interest at the site, using Autodesk ReMake soft-

Figure 5. Scan locations and point-cloud data along Jumpingpound Creek (2016).
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at the site appears to be cattle (based on cattle trails and 
hoof prints on the banks) that are exacerbating erosion 
by climbing up the cut bank from the creek bed. The re-
sults of this analysis will aid in continued site monitoring 
and can be used in the determination of methods for site 
preservation and protection. As a visualization method 
for perceiving all changes simultaneously, as well as a 
tool for quantifying amount of change, TLS datasets are 
particularly well-suited to investigate impacts of natural 
erosion. As we move forward with this research, we plan 
to expand the change detection analysis to other areas of 
the site.

7. Discussion and conclusion
While the potential of terrestrial LiDAR technology has 

been extensively utilized and explored within the natural 
sciences (e.g., Day et al. 2013; Longoni et al. 2016), the 

6. Results
While this research is still ongoing, initial results (Fig-

ure 6) indicate that significant erosion is continuing to oc-
cur along the cut bank present at the Wearmouth Buffalo 
Jump, with substantial impacts to the bone bed and archae-
ological deposits. In some areas of the cut bank, over a 
metre of sediment erosion has occurred between 2016 and 
2017, with associated loss of zooarchaeological materials 
and artifacts at the site. Additionally, a significant loss of 
vegetation, further impacting the stability of the cut bank, 
was recorded along the scree slope of the bank in the 2017 
scans. 

The impacts of the 2013 flooding of the Jumpingpound 
Creek basin has had important repercussions, the effects 
of which are ongoing at the Wearmouth Buffalo Jump 
and continue to greatly impact the site three and four 
years later. One particularly important agent of change 

Figure 6. Results of cloud-to-cloud comparison for change detection between 2016 and 2017 point-cloud datasets; a. Change resulting in continued 
erosion of sediments and bone bed deposits along cutbank; b. Change due to loss of vegetation; c. Area containing 2016 excavation; d. Change detected 
from lower water levels of Jumpingpound Creek in 2017; e. Perceived changes resulting from differing alignments of cropped point-clouds.
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1. Introduction
The FM Ranch Campsite (EfPk-1) is one of the bet-

ter-known archaeological sites damaged by the 2013 
catastrophic flooding that took place in southern Alber-
ta (see Gilliland 2017). Since the official recording of 
EfPk-1 in 1958 (Glenbow Foundation 1959), portions 
of the site have been designated as a Provincial Historic 
Resource (PHR), making it one of the Province’s most 
highly valued archaeological resources. 

One of the requirements of the 2015 FM Ranch 
Campsite mitigative study was to excavate a block of 9 
square metres within Locality One at EfPk-1 (referred 
to as Study Area C; see Gilliland 2017). In order to in-
crease the likelihood of encountering significant cul-

tural deposits (such as an artificial combustion feature, 
i.e., “hearth”), Western Heritage conducted a magnetic 
gradiometer survey within a 30-metre-square section of 
Locality One that had previously demonstrated the pres-
ence of artifacts.

2. Background to magnetometry on 
archaeological sites

Magnetic survey (magnetometry) is a well-known 
method of non-destructive, subsurface inspection of 
a study area. Magnetometry measures variations in 
the Earth’s magnetic field due to physical or chemical 
changes near the ground surface. For example, upon 

ABSTRACT 
During mitigative and exploratory studies undertaken at the FM Ranch Campsite (EfPk-1) in 2015, Western Heritage 
implemented near-surface geophysical assessment to help focus archaeological and geoarchaeological studies in a se-
lected area of the site. The purpose of the study was to locate culturally-derived combustion features (such as hearths) 
using magnetic detection methods prior to excavation, in order to maximize the potential for recovery of cultural 
data that are usually associated with these types of features. Successful delineation of an anomaly through magnetic 
gradiometer survey resulted in excavation of the area of the identified anomaly, revealing remains of a combustion 
feature that was difficult to define visually, at about 70 centimetres depth below surface. However, systematic record-
ing of magnetic susceptibility by depth and by 50-centimetre-square area during excavation revealed that the primary 
source of the magnetic anomaly was likely related to considerable accumulations of magnetically susceptible material 
in several locations, and at multiple depths. Our analysis of the results of this work illustrated some shortcomings of 
the gradiometer method, and I suggest an alternative geophysical magnetic assessment method that would be more 
suitable for investigating the majority of archaeological features found in North America.
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archaeological site can prove to be a hindrance to interpre-
tation when attempting to detect features such as hearths, 
which produce subtle magnetic anomalies. However, at 
post-contact sites, the presence of buried iron artifacts can 
be useful in defining the locations of features prior to ex-
cavation, if the artifacts are associated with cellars, pits, or 
structural walls.

2.1 Induced magnetic anomalies
Induced magnetic (paramagnetic) field anomalies can be 

complex to understand and interpret, particularly at archae-
ological sites. As a brief explanation, an example is provid-
ed below.

A local magnetic anomaly exhibits a field intensity, as 
shown in Figure 1. This field intensity resembles the theo-
retical magnetic configuration of a simple bar magnet, with 
a positive and negative pole. Magnetic intensity is usually 
measured in nanoTeslas, and that intensity is usually around 
60,000 nanoTeslas in southern Alberta (Gibson 1986). In 
older magnetic studies, the measurement value was often 
called a gamma, but a gamma and a nanoTesla are essential-
ly measuring the same thing.

Magnetic intensity is measured using a device called a 
magnetometer. It consists of a sensor system (where mag-
netic intensity is sampled) and an instrument package that 
interprets the sensor data and yields a magnetic measure-
ment in nanoTeslas. For the Locality One survey, a specially 
configured magnetometer, called a gradiometer, was used. 
This is an instrument that measures the local magnetic field 
in two locations, with the sensors separated vertically, usu-
ally by 50 centimetres (Figure 2). The gradiometer yields a 
magnetic value that is the difference between the lower and 
upper sensor measurements, rather than the intensity of the 
total field. The advantage of this kind of instrument is that it 
simplifies the collection of field data by eliminating the ef-
fect of natural variation that occurs in the Earth’s magnetic 
field over time, but there are limitations to one’s ability to 
analyze the general character of the magnetic data collected 
during the survey, as will be discussed later in this paper.

The magnetic method is most effective in discerning mag-
netically susceptible objects and features that are located as 
close as possible to the points of measurement (Figure 3). As 
the gradiometer approaches the anomaly, the field strength 
intensifies greatly on the “positive” side, then decreases in 
the “negative” area. Induced anomalies are canted at an an-
gle due to the direction of the Earth’s magnetizing field, as 
experienced in the FM Ranch survey area; this angle varies 
depending on the location of measurement relative to the 

heating to a specific temperature (the Curie point), the mag-
netic orientation of certain materials is reset (e.g., for iron 
compounds, this is approximately 770 degrees celsius) in 
a process called “thermo-remnant magnetization”. As the 
material cools, it acquires a new magnetic orientation ac-
cording to its position. This new orientation can be detected 
by obtaining precise measurements of magnetic intensity at 
specific points in the ground within the vicinity of the ma-
terial. Fire-broken rock (a common find at archaeological 
sites), for example, is therefore often detectable, particular-
ly if it has been fired in-place and has not been disturbed. 
However, previous studies have demonstrated that fired 
rock that has been displaced also retains some of its ther-
mo-remnant magnetic characteristics, producing detectable, 
localized magnetic anomalies (Gibson 2007). 

Concentrations of culturally-fired objects, such as 
fire-broken rock, bricks, and pottery, are often detectable 
using magnetometry; however, additional and arguably 
more meaningful factors in magnetic detection at precon-
tact archaeological sites are the characteristics of certain 
soil deposits. As soils are heated to high temperatures and 
subsequently cooled, ferrous (i.e., iron-rich) compounds in 
them change from being non-magnetic to slightly magnetic. 
These localized changes can produce secondary magnetic 
fields within the Earth’s powerful magnetic field through 
electromagnetic induction, often referred to as “paramag-
netism”. Long-term organic decay also contributes to this 
compound conversion process. Soils so affected are com-
monly considered to have acquired “enhanced magnetic 
susceptibility”, a phenomenon that has been previously 
studied and recognized as an indicator of past in situ firing 
(Tite and Mullins 1971; Gibson 1986). Localized artificial 
combustion features such as fire hearths and pits are thus po-
tentially detectable using magnetometry, although research 
suggests that they must be substantial in size, and fired ei-
ther multiple times or over a long time period (Gibson 1986, 
2007). Additionally, the soil parent material must contain 
compounds (i.e., ferrous compounds) that are susceptible to 
a heat-induced change in magnetic susceptibility. 

Magnetometry may also be used to detect other features, 
such as un-fired pits, brick foundations, and even cobble 
floors. This is feasible because the features’ compositional 
characteristics exhibit either thermo-remnant magnetization 
or paramagnetic effects, or simply because the content or 
composition of the feature is different from that of the sur-
rounding soil. Such differences causes weak changes in the 
local magnetic environment that may be detectable. Iron, 
cobalt, and nickel-based alloys also produce considerable 
and detectable anomalies through induction (referred to as 
“ferromagnetism”). The presence of iron artifacts within an 
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netic intensity differences fall off drastically and magnet-
ic objects escape detection even when the most sensitive 
measurements are employed. Therefore, more deeply bur-
ied anomalies must produce significant perturbations in the 
Earth’s magnetic field if they are to be detectable.

Figure 3 displays a theoretical anomaly from a point 
source, such as a piece of iron. Anomalies produced by 
clustered and dispersed deposits of paramagnetic materi-

Earth’s north and south magnetic poles. When reproduced 
on a plan map of magnetic survey values, the negative part 
of the anomaly is often a fraction of the strength of the pos-
itive anomaly, due to the extension of the negative magnetic 
field below ground, away from the sensors. As the distance 
from the sensors increases (i.e., with greater depth), mag-

Figure 1. Magnetic anomaly configuration in Alberta. Blue lines represent “negative” magnetic in-
tensity and red lines represent “positive” magnetic intensity.

Figure 2. FM 256 gradiometer.

Figure 3. Measuring an anomaly with a gradiometer (profile looking 
east), with the associated plan view map of the results below. 
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0.5 nanoTeslas at any given location (often somewhat 
higher) and this proved to be the case for the Locality One 
(Study Area C) survey at EfPk-1 (see below). Therefore, 
in principle, any buried features present within the site that 
generate an average magnetic value greater than 0.5 nan-
oTeslas can be detected.

Since many thousands of measurements are usually ac-
quired during the gradiometer survey, the resulting com-
bined dataset is suitable for analysis from a statistical point 
of view. In fact, not only is statistical analysis used to deter-
mine the standard error in data collection, but it also helps to 
isolate and identify specific magnetic anomalies with some 
degree of statistical confidence. Identification is accom-
plished by organizing the dataset from a surveyed grid or 
collection of grids into a Gaussian (normal) random distri-
bution of values that is centred at zero nanoTeslas and rang-
es in a normal curve between a negative value and a positive 
value. In a surveyed area completely devoid of magnetic 
anomalies, approximately zero nanoTeslas would be re-
corded for every measurement. However, instrument error, 
sensor positioning error, and natural site soil conditions 
cause the distribution to vary less than and more than zero 
nanoTeslas, resulting in a cloud of random “noise” values 
that usually centre at zero nanoTeslas. Statistically, it is very 
unlikely that this random noise would exceed three standard 
deviations (0.1 percent chance) beyond the noise level, and 
there is only a 2.5 percent chance that this would occur at 
two standard deviations (Geoscan Research 2005:3–28). In 
principle, therefore, preparing analytical maps using values 
that conform to this statistical approach would allow one to 
isolate significant anomalies for further investigation. We 
used this statistical approach as the foundation for the anal-
ysis of magnetic data collected at Locality One at the FM 
Ranch Campsite.

2.3 Precise field detection of hearths: handheld 
magnetic susceptibility

In contrast to gradiometer surveys that detect magnetic 
anomalies, magnetic susceptibility measurements charac-
terize the response of minerals when they are exposed to 
a magnetic field. A magnetic susceptibility measurement 
is a dimensionless value, most often measured in Interna-
tional System of Units derived from the French Système 
International d’Unités (Pass and Sutcliffe 1971). Magnetic 
susceptibility is of interest in archaeology because it can 
document mineral changes induced by burning or during 
soil formation (i.e., due to these processes, magnetic sus-
ceptibility values will be elevated relative to the values for 
soils or sediments that have not undergone these processes). 
Therefore, magnetic susceptibility can be used to identify 

al, such as would be expected from a hearth, are somewhat 
more complex and often do not display the “classic” anom-
aly configuration produced by something like a buried iron 
bar, or a large magnetic rock. Hearths and similar kinds of 
sources have not been extensively studied in any detail, and 
much remains to be understood about how these features 
are represented magnetically at archaeological sites. As can 
be seen in Figure 3, as the source of the anomaly becomes 
more distant from the sensors (i.e., is more deeply buried), 
the likelihood of its detection is greatly reduced.

2.2 Magnetic survey method
The Locality One (Study Area C) magnetic survey at 

EfPk-1 employed an FM256 gradiometer and associated 
interpretive software (GeoPlot [Geoscan Research 2005]) 
specifically designed for archaeological work. The instru-
ment is generally accurate to plus or minus 0.1 nanoTeslas. 
The FM256 has a built-in position logging system, and 
stores up to 256,000 magnetic intensity measurements and 
their associated grid coordinates. The instrument can also 
record up to 16 readings per second (although eight is nor-
mal). 

To survey an area, one simply walks along a measured 
distance at a regular pace and magnetic measurements are 
automatically streamed into the data logger. A gradiome-
ter such as the FM256 is particularly sensitive to objects or 
features that are located within a metre or less of its sensor 
array, so it is important to collect data in a relatively in-
tensive manner (i.e., at close intervals). Therefore, for the 
Locality One survey, the transects were 30 metres long and 
spaced 0.5 metres apart (60 transects). Eight readings were 
collected per metre, at a linear collection speed of about 1 
metre per second. Using this system, eight measurements 
x 30-metre line length x 60 transects = 14,400 readings that 
were collected within the 30-by-30-metre grid. 

Following information collection using the FM256, data 
were transferred to a computer for processing, using the 
GeoPlot software. This software permits the data to be or-
ganized, processed for clarity, mapped, and statistically an-
alyzed for interpretation. As discussed above, the FM256 
is a gradiometer, meaning that instead of measuring the 
Earth’s total magnetic field at any point, it measures its dif-
ference as registered by two sensors spaced 50 centimetres 
apart, roughly 30 centimetres and 80 centimetres from the 
ground surface. If there are no anomalous features within 
an assessed grid or collection of grids, the average magnetic 
value between the two measured points should be roughly 
similar (i.e., 0 nanoTeslas). Even in the most anomaly-free 
areas, normal soil variability can approach plus or minus 
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on-the-spot decision-making that can direct excavation to-
wards more effective field collection of meaningful archae-
ological data.

The use of the KT-10 instrument to record susceptibili-
ty is a relatively simple task. In the case of the 2015 field 
investigations at EfPk-1, to obtain a measurement, the sen-
sor part of the instrument was pressed firmly against a level 
sediment surface, and a button pressed to initiate the read-
ing. After 1 second, the instrument displayed the suscepti-
bility reading, which was then recorded. The area sampled 
by the instrument was roughly 3 centimetres in radius, and 
the general volume of susceptibility was encapsulated in 
that radius to a depth of approximately 3 centimetres into 
the soil. For the excavation block C (i.e., Locality One), 
susceptibility measurements were taken in every unit per 
every 50-centimetre quadrant, starting at the surface of the 
excavation (level zero). Therefore, measurements were col-
lected for all four quadrants of level zero at 0–3 centimetres 
depth, for level one at 10–13 centimetres depth, for level 
two at 20–23 centimetres depth, and so forth to level seven 
at 70–80 centimetres depth.

When measuring sediments within a stratigraphic profile 
at a precontact-aged archaeological site, magnetic suscepti-
bility values that are elevated with respect to the background 
signal may represent several different phenomena. These 
may include a change in the sediment source (i.e., with 
distinct magnetic characteristics), the former presence of 
soil-forming bacteria (i.e., a former soil surface that was 
possibly associated with cultural activity), or repeated burn-
ing activity taking place at or near the sampled area. Sedi-
ments with elevated values may also reflect cultural burning 

former land surfaces or sediments associated with cultur-
al activity, particularly with repeated and focused burning 
events, such as in a hearth (Thompson and Oldfield 1986; 
Dearing 1999; Ketterings et al. 2000).

The standard method for measuring magnetic suscepti-
bility during unit or block excavation at an archaeological 
site is to collect soil samples on a regular basis across an 
exposed surface, within distinct levels of individual ex-
cavation units, or at regular intervals down a vertical soil 
profile. The susceptibility of each sample is measured us-
ing a special instrument and the values are plotted on a 
map. Elevated susceptibility is then used as an indicator of 
the presence of a possible hearth or hearth-related feature, 
even if the feature was not clearly visible during excava-
tion. In Alberta, this type of analysis was recently under-
taken at EjPg-30, a multicomponent site near Three Hills, 
in the southern part of the province (Norris et al. 2012). At 
that site, magnetic susceptibility measurements supported 
the field interpretation of a hearth that was only faintly dis-
cernible, visually, and also helped to identify an adjacent 
feature that may represent the secondary disposal of hearth 
contents (i.e., possibly resulting from cleaning activities). 
The drawback to using this approach of susceptibility 
measurement is that it is time-consuming to properly col-
lect the samples, and requires time to process and measure 
the samples in the laboratory following field collection, 
a task generally undertaken as part of artifact-processing 
activities.

However, relatively recent developments allow soil mag-
netic susceptibility to be measured instantaneously in the 
field during excavation using a hand-held instrument, such 
as the handheld Terraplus KT-10 meter (Figure 4). For ex-
ample, Western Heritage employed a handheld magnetic 
susceptibility meter to detect the remnants of ancient, vi-
sually undetectable hearth features using in situ measure-
ments on soils from Palaeoindian- and Archaic-Period ar-
chaeological sites adjacent to the northwest shore of Lake 
Superior (Gibson 2012, 2017a; Gibson et al. 2017). Com-
parisons of the handheld magnetic susceptibility measure-
ments with traditional soil sampling methods (described 
above) demonstrate similar results, suggesting that hand-
held, field-based measurements are as reliable as those 
obtained using a traditional approach. However, handheld 
magnetic susceptibility measurements are considerably less 
labour-intensive to acquire, and eliminate the need for post-
field laboratory processing. This approach provides the 
added benefit that field recording of susceptibility can alert 
excavators to the presence of a possible burn feature, even 
when there is no obvious visual evidence of the feature. 
In-field data indicating a possible hearth feature allows for 

Figure 4. Collecting in-field handheld magnetic susceptibility measure-
ments using the KT-10.
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3. Magnetic and susceptibility assessment results

3.1 Gradiometer survey results
Figure 5 illustrates the preliminary map and magnetic 

statistical summary generated from the raw, unprocessed 
gradiometer data collected from the 30-by-30-metre grid 
assessed within Study Area C (Locality One). For the entire 
grid, the mean of the magnetic gradient is essentially zero 
nanoTeslas, suggesting minimal variability, as reflected in 
the maximum (14.4 nanoTeslas) and minimum (-3.9 nano-
Teslas) magnetic gradient readings. The standard deviation 
of the values about the mean of zero is 0.6 nanoTeslas, 
largely reflecting general, natural-soil magnetic variability. 
As Figure 5 illustrates, representation of this magnetic vari-
ability using a greyscale gradation from low (white) to high 
(black) within the variability range (3 x standard deviation 
of 0.58 nanoTeslas = 1.74) exhibits a somewhat blotchy 
map, but with occasional, more intense high/low locations 
appearing in a few places.

To refine the analysis for easier interpretation, the stan-
dard procedure is to apply three times the standard devia-
tion beyond the mean and filter out this natural variability 

activities that have either taken place repeatedly within an 
in situ hearth or fire pit (as described above), or that have 
taken place elsewhere, with the resulting heated sediments 
being subsequently, secondarily discarded in the sampled 
location as a result of hearth/fire pit cleaning. Experimental 
studies have demonstrated that magnetic susceptibility val-
ues increase with repeated firing of the same hearth or fire 
pit, particularly with three or more uses (Tite and Mullins 
1971; Gibson 1986). 

For Study Area C at EfPk-1 (Locality One), nearly 350 
magnetic susceptibility measurements were collected and, 
like magnetic gradient survey data, are considered to rep-
resent a robust statistical sample. The measured minimum 
susceptibility value in International System of Units for the 
Locality One excavation was 0.09, the maximum was 1.74, 
the average was 0.24, and the standard deviation of the data 
sample was 0.10 International System of Units. As a gen-
eral indicator of unusual block susceptibility, a susceptibil-
ity measurement greater than one standard deviation above 
the mean was arbitrarily chosen as significant. Therefore, 
excavation areas exhibiting International System of Units 
approaching 0.30 or greater were identified as indicating el-
evated soil magnetic susceptibility.

Figure 5. Raw unprocessed magnetic relief of the Locality One (Study Area C) magnetic grid, showing statistical 
summary of data.
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placed within their stratigraphic context and subsequently 
interpreted to represent four primary and successive occu-
pation zones in the area of the excavation (Figure 8). At the 
base of the exposed block, an artifact-rich layer was located 
directly on top of the basal gravels and cobbles (level seven, 
occupation zone four), in association with red- and black-
stained soils that suggested the presence of a hearth in the 
southwestern corner of the excavation unit (see Figure 9). 
As a result of this discovery, an additional 3 square metres 
of excavation units were added to the southwestern corner 
of the excavation block, in order to fully sample the ex-
posed cultural feature.

3.3 Mapping magnetic susceptibility
As discussed in 2.3 above, magnetic susceptibility mea-

surements were collected from the Locality One block 
excavation for each level in the centre of each “quad” 
(50-centimetre square within each 1-metre-square excava-
tion unit) using the handheld KT-10 instrument. Measured 
magnetic susceptibility typically remained below one stan-
dard deviation of the mean (i.e., <0.30 International System 
of Units) for all excavated levels from the modern surface 
to the base of occupation zone two. Elevated susceptibili-
ty was recorded in the southeastern part of the excavation 
block in occupation zone three (Figure 10) and consider-

(background “noise”), in order to highlight statistically sig-
nificant, anomalous magnetic activity in the grid (presented 
in Figure 6). The results of these analyses highlighted sev-
eral anomalies, including the complex anomaly illustrated 
in Figure 6.

The statistical analysis map data were converted to an 
isopleth representation (a line on a map connecting points 
having the same numerical value, e.g., a contour map) and 
plotted with reference to the site coordinate grid for on-
ground relocation. This revealed three primary areas where 
anomalies occurred (Figure 7). One of these appeared to 
be appreciable, as it demonstrated multiple, clustered, high 
magnetic readings within several square metres of ground, 
accompanied by a single, low magnetic anomaly (represent-
ed in detail on the inset map of Figure 7). The location of 
this cluster was selected to undergo detailed excavation, as 
it had magnetic characteristics that suggested it represented 
one or more buried cultural combustion features.

3.2 Anomaly verification through excavation
As discussed in secopm 3.1 above, a 3-metre-square block 

excavation was placed over the area in Locality One (Study 
Area C) that demonstrated subsurface magnetic anoma-
lies. Artifact recoveries resulting from the excavation were 

Figure 6. Statistical summary of magnetic relief within the surveyed grid.
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Figure 7. Isopleth map of magnetic relief in Locality One (Study Area C) in EfPk-1, plotted with reference to the local excava-
tion grid to facilitate on-ground relocation.

Figure 8. Stratigraphic summary of Locality One (Study Area C), EfPk-1. Image from Gilliland et al. 2016:84.
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Figure 9. Plan view of red and black stained soil with elevated magnetic susceptibility, Level 7 (Occupation 
Zone 4), 659 to 660N/187E, Locality One block excavations (Study Area C). Image from Gilliland et al. 2016:83.

Figure 10. Systematic handheld magnetic susceptibility readings (SIU) for Occupation Zones 3 and 4 in the Locality One 
(Study Area C) excavation block.



91

Gibson / Archaeological Survey of Alberta Occasional Paper 37 (2017) 82–93

presence of additional elevated susceptibility readings and 
reddened soil in occupation zone four in the northern part of 
the excavated block suggests an additional hearth was pres-
ent, although this was not confirmed. Another possibility is 
that the elevated readings in the northern part of the block 
represent the dispersal of hearth materials across the zone 
four living floor during use, or post-habitation.

Also of interest was the detection of localized, elevated 
magnetic susceptibility readings in occupation zone three, 
1 metre to the east of, and 20 centimetres above the elevat-
ed readings in occupation zone four (Figure 10). The ele-
vated measurements in zone three were not accompanied 
by noticeable soil reddening or darkening, and could indi-
cate that the hearth remains from occupation zone four may 
have been dispersed vertically within the stratigraphic pro-
file long after the combustion feature was buried, possibly 
due to undetected rodent activity. Alternatively, the suscep-
tibility readings in occupation zone three could represent 
an additional intact hearth feature; however, it is currently 
unknown which of the two options is most likely. The pres-
ence of discontinuous soil A horizons in occupation zone 
three attest to the fact that disturbance, including bioturba-
tion, has occurred within the profile. Further stratigraphic 
analysis of the Locality One area (Study Area C) using por-
table optically-stimulated luminescence (see Gilliland et al. 
2016 and Gilliland 2017) produced inconclusive results 
and cannot provide useful data regarding disturbance. The 
two interpretations of the elevated susceptibility readings 
for occupation three must therefore remain as possibilities, 
as experience has demonstrated that it is not uncommon for 
intact combustion features to remain undetected during the 
excavation of archaeological deposits that are not well-de-
fined by easily tracked depositional sequences. That said, 
this study demonstrates the usefulness of magnetic suscep-
tibility measurements in detecting sediments that have un-
dergone combustion, information that can be used to make 
more robust interpretations of hearth features.

5. Concluding discussion
This study has demonstrated that the gradiometer sur-

vey was successful in determining the general location of 
a cultural combustion feature. However, subsequent, de-
tailed stratigraphic analysis using magnetic susceptibility 
mapping indicated that the primary subsurface source of the 
magnetic anomaly (i.e., the hearth feature at the base of oc-
cupation zone four/level seven) was somewhat complex, in 
that, materials with elevated susceptibility were distributed 
horizontally and vertically. This complexity could not be 
interpreted using the initial, relatively limited data produced 
by the gradiometer. In particular, the gradiometer could not 

ably elevated susceptibility (>0.70 International System of 
Units—more than four standard deviations over normal val-
ues) was measured 1 metre to the west in occupation zone 
four. The elevated susceptibility readings in occupation 
zone four correlate with the area of soil reddening and dark 
staining in that corner of the excavation (mentioned in 3.2 
above). Localized elevated susceptibility was also recorded 
in the northeastern corner of the block, where a red stain 
was observed. However, no other measurements were made 
in the northern half of the base of occupation zone four in 
that area, so the extent of the elevated measurements is not 
known. This is due, in part, to a recording error for one unit, 
but primarily because susceptibility measurements for level 
seven (occupation zone four) were limited to six excava-
tion units, since the basal topography of the other units was 
considered to be too uneven (due to the cobbles) to obtain a 
reliable reading from the instrument.

4. Assessment conclusions

4.1 Effectiveness of magnetic survey program
Though relatively limited in extent, the geophysical sur-

vey undertaken on the FM Ranch Campsite (EfPk-1) in 
2015 delineated several areas of magnetic anomalies within 
a 30-metre-square grid that were interpreted as represent-
ing locations of buried combustion features (hearths). The 
typically uniform and undisturbed nature of the sediments 
at the site allowed relatively straightforward analysis and 
interpretation of the data, resulting in the definition of one 
larger magnetic anomaly area and several lesser anomalies. 
The largest anomaly area was further examined by exca-
vating a 3-metre-square block. This excavation produced 
what appeared to be the remnants of a combustion feature 
(hearth), encountered at the base of occupation zone four at 
about 70 centimetres depth, although the remains were not 
particularly visually apparent or well-defined during exca-
vation.

Although of lower intensity, the smaller anomalies identi-
fied in the 30-metre-square area of gradiometer survey like-
ly represent the remains of other hearths, but they were not 
investigated during the excavation program.

4.2 Effectiveness of the magnetic susceptibility 
measurement program

Systematic handheld measurements of in situ soil mag-
netic susceptibility during block excavations in Locality 
One (Study Area C) helped to more clearly demarcate the 
remnants of the hearth observed in the southwestern corner 
at the base of occupation zone four (see 3.3, above). The 
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netic measurements at multiple depths in finer increments 
(e.g., with sensors spaced 10 or 20 centimetres apart rath-
er than 50 centimetres apart) would sample an anomaly, 
particularly a weak anomaly, in much greater detail. The 
instrument would be able to provide more data to char-
acterize the nature of the anomaly source, especially if it 
consists of dispersed, magnetically-susceptible material. 
As well, early experimental evidence suggests that refer-
ence to the Earth’s total magnetic field (rather than a de-
rived gradient, upon which the gradiometer is based) can 
provide more information that can be used to differentiate 
point-source archaeological features, such as buried solid 
objects, from more diffuse features, such as pits (Gibson 
1982, 1986). Successful use of total field data would re-
quire reference to a static (i.e., non-moving) sensor that 
would be used to monitor the constantly fluctuating, plane-
tary magnetic field.

A suggested configuration of such a theoretical instru-
ment is shown in Figure 11. In fact, we have efforts that are 
currently underway to design and fabricate this kind of in-
strument (Gibson and Damkjar 2015; Gibson 2017b), with 
the goal of testing the apparatus in a variety of archaeologi-
cal field locations once it is completed.

determine the depth of the anomaly, nor whether it consist-
ed of a single, general source, or multiple sources located at 
various depths. Only ground-truthing the gradiometer data 
using systematic recovery of magnetic susceptibility mea-
surements during excavation demonstrated the vertical and 
horizontal distribution of this anomaly. 

Gradiometers are designed for locating potential subsur-
face archaeological features on a site, but not for interpret-
ing the results in terms of depth or character. As such, they 
are highly suitable for locating clearly defined, buried, lin-
ear features, or well-defined point features, such as pits and 
dense debris piles. However, these kinds of features occur 
quite rarely in most precontact North American archae-
ological sites. More commonly sought-after features are 
hearths, fire-broken rock clusters, and pit features, which 
tend to be poorly formed, as they are often faintly expressed 
and ephemeral when first deposited in the archaeological 
record, and become increasingly so with time.

How, therefore, can these common but ephemeral fea-
tures be more clearly discerned when conducting magnetic 
geophysical assessments? The solution may be found by 
collecting more detailed magnetic data during geophysi-
cal surveys. For example, an instrument that collects mag-

Figure 11. Schematic diagram of proposed total field instrument for analyzing complex archaeological magnetic anomalies.
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1. Introduction
This article summarizes archaeological investigations 

undertaken at EePl-261 and EdPm-7 under the auspices 
of the 2016 southern Alberta flood investigation program 
along the Highwood River, on either side of the Town of 
High River (Figure 1). EdPm-7 and EePl-261 were orig-
inally recorded in 2014 following the significant floods 
of 2013 (Porter et al. 2015). EdPm-7 was recorded as a 
multi-component campsite and EePl-261 as a stratified 
kill site. The sites were considered to have archaeologi-
cal significance and worthy of further assessment. To in-
vestigate these sites further, Lifeways of Canada Limited 
was awarded a contract by Alberta Culture and Tourism 
to complete mitigative investigations.

The goal of the investigation was to retrieve a sample 
of materials from those site portions under immediate 
threat of erosion, in order to gain an understanding of 

the nature of these sites and to propose strategies for site 
management, including long-term preservation of the 
sites and site information. Excavations were completed 
between mid-September and early November, 2016.

2. EdPm-7
EdPm-7 is a multi-component campsite that covers 

a 200-metre long area paralleling the south side of the 
Highwood River on the lowest river terrace, 10.5 kilo-
metres southwest of the Town of High River (Figure 2). 
The surficial geology consists of sediments deposited by 
streams and rivers that typically include stratified depos-
its ranging from poor to well-sorted sand, gravel, silt, 
clay, and organic overbank deposits. Adjacent sediments 
outside the Highwood River valley are characterized as 
moraine deposits of till: a mixture of clay, silt, sand and 
minor pebbles, cobbles, and boulders. These may contain 
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Figure 1. The project area (EePl-261 and EdPm-7).
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and bone fragments, and seven pieces of fire-cracked rock 
(FCR) were recovered from these excavations and shovel 
tests. At the north end of the site, a 1-by-2-metre block (Units 
301N 168E and 301N 169E) was excavated, over what was 
anticipated to be a possible hearth or ring of rocks but turned 
out to be river gravels near the surface. Nonetheless, a Prairie 

blocks of bedrock, pre-existing stratified sediment and till, 
and/or lenses of glaciolacustrine and/or glaciofluvial sedi-
ment (Stalker 1957).

EdPm-7 lies within the Mixed Grass Natural Sub-region of 
Alberta with vegetation dominated by mixed grasses consist-
ing of blue grama grass, needle grasses, and northern wheat 
grass (Natural Regions Committee 2006:93). Current vege-
tation surrounding the immediate site area is characterized 
by stands of balsam poplar and cottonwood along the river, 
wolf willow along the southern coulee edge, and prickly rose 
and other low lying shrubs and grasses across the floodplain. 
Outside the river valley, most of the land has been turned for 
agriculture and has been ploughed (Figure 3).

The first stage of work at EdPm-7 included cutbank survey, 
shovel testing (n = 46), and magnetometer survey. The results 
of these were combined to inform the placement of Stage I 
excavations of 10 square metres at EdPm-7. Test units were 
excavated where artifacts had been recovered in shovel tests 
or where potential features were noted in the magnetometer 
study (Figures 2 and 4). In total, six lithic artifacts, 251 bones 

Figure 2. EdPm-7 site map.

Figure 3. General view of EdPm-7 from upper terrace, view northwest.
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for radiocarbon analysis. A conventional radiocarbon date 
of 120 ± 30 14C yr BP (before present) was obtained (Beta-
453314, collagen extraction; Table 1). Although associated 
with the hearth, and despite having taken precautions to not 
contaminate this sample, this date is too recent, considering 
the assumed Old Women’s Phase (1,400 to 200–300 yrs BP) 
association based on projectile point styles. Its shallow 
provenience and the Industrial Revolution Effect (Cham-
bers et al. 1979:829; Revelle and Suess 1957:18) have like-
ly affected the result. Alternatively, it may represent a later, 
more recent reoccupation of the same site location.

The small artifact assemblage from EdPm-7, including 
three Old Women’s Phase projectile points, a retouched 
flake (Figure 6), a small sample of bone and FCR, and the 
hearth feature within this general landscape confirm past use 

Side Notched Projectile Point was recovered from this block. 
A block of four units (316N 145–147E and 317N 147E) was 
excavated on Magnetometer Hit 3 (Figure 4), where six met-
al anomalies were identified by the magnetometer (Figure 4). 
The metal fragments identified by the magnetometer turned 
out to be modern trash but a second projectile point (Plains 
Side-Notched) was found here. Unit 296N 101E was exca-
vated adjacent to shovel test one, where a retouched flake 
had been recovered. Here, a faint hearth feature associated 
with a small bone scatter, some FCR, and a third projectile 
point (associated with the Old Women’s Phase) were uncov-
ered (Figure 5). Units 266N 99E, and 163N 99–100E were 
excavated where other anomalies and potential features had 
been detected by the magnetometer, although no additional 
features were identified (Figures 2 and 4).

A bison tibia shaft fragment (EdPm-7:63) recovered in as-
sociation with the hearth feature in Level 1 (0–10 centime-
tres below surface [bs]) of Unit 296N 101E was submitted 

Figure 4. EdPm-7 magnetic gradiometry survey (Lunate Consulting).

Figure 5. Unit 296N 101E south wall profile with ash stain, view south.

Table 1. Radiocarbon dates for EdPm-7 (Roe et al. 2017). 

Identifier Context
Depth 

(cm bs) Sample
Conventional 

Age (BP)

Beta-453314 296N 101E, NW 
quad (hearth)

0–10 Tibia frag 
(EdPm-7-63)

120 ± 30

Figure 6. Stone tools recovered from EdPm-7 in 2016.
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8 and 9). Most of the surrounding area is relatively flat to 
rolling terrain typical of an undulating and hummocky till 
plain. Directly associated with EePl-261 are Pleistocene-age 
ice-thrust moraine deposits—till formed from the glaciotec-
tonic displacement blocks or rafts in a more or less intact 
state. The terrain is characterized by high to moderate relief 
glaciotectonic moraines which include rubble moraine and 
thrust block moraine.

3.1 Methods and occupations
The first step of the work program was to conduct a mag-

netometer survey of the site area and carry out shovel test-
ing across the site (Figure 8). Following initial tests, exca-
vations were planned to focus on positive shovel tests and 
locations identified as magnetometry targets (Figure 10). A 
total of 28 square metres were excavated at EgPn-261: 22 
square metres during stage one, and 6 square metres during 
stage two excavations. The site was divided into east and 
west portions with excavation blocks placed at opposite 
ends of the site area (Figure 8). In total, 18 square metres 
were excavated in the western portion of the site; 10 square 
metres were excavated as Block One and 4 square metres 
as Block Two. An additional four dispersed, 1-square-me-
tre units were excavated to assess potential features flagged 

of this area. Together they indicate that EdPm-7 was likely 
used as a campsite or procurement site. Figure 7 presents 
an artistic rendition of the site area as it may have looked 
during occupation. 

3. EePl-261
EePl-261, a stratified Old Women’s Phase campsite, is 

200 metres east–west by 30 metres north–south on a 5 metre 
high terrace on the north side of Highwood River (Figures 

Figure 7. Artistic reconstruction of EdPm-7.

Figure 8. EePl-261 site map.
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Another three 1-square-metre units were excavated as a sec-
ond small block on an in situ hearth feature. A third block 
with two units was excavated on another hearth feature 
(Units 209 N, 94–95E). The two remaining 1-square-metre 
units were placed on magnetometer hits but turned out to 
be mostly sterile. The units in the eastern portion of the site 
were considerably shallower, excavated only to about 60 
to 70 centimetres bs. All of the blocks are associated with 
in situ features (discussed below). Together these excava-
tions uncovered a total of eight features and recovered 66 
formed stone tools, 1,823 pieces of lithic debitage, 3,349 
bone elements, and 192 pieces of FCR.

For the purposes of establishing analytical levels across 
the excavated units, every attempt was made to follow the 
natural stratigraphic sequence in unit profiles. This was not 
always possible where different soil levels were difficult to 
discern from others above or below or where the defined soil 
horizons, quite simply, disappeared altogether. In some cir-
cumstances, artifacts were recovered from the intermediary 
sterile levels located between defined pedogenic horizons. 
Four occupation levels were defined in the west portion of 
the site, whereas only one was identified in the east portion. 
Occupation 1 was the youngest occupation and 4, the oldest. 
Each of the west occupations are close in age and very like-
ly represent repeated occupations separated by flood events. 
The single occupation identified in the east portion of the 
site is believed to be associated with the Occupation 2 level 
identified in the west portion of the site. These are identified 
in the discussion below as Occupation 2 (east) and Occupa-
tion 2 (west). 

3.2 Artifacts collected from EePl-261
A total of 3,349 bones and bone fragments were collected 

during the excavation of EePl-261 (with a total weight of 
approximately 13.6 kilograms). The majority of the fauna 
is identified as, or is presumed to be, Bison bison. A total of 
219 identifiable bison elements (9.3 kilograms) were col-
lected. A minimum number of individuals (MNI) of four 
bison for the entire site assemblage was determined by the 
collection of four distal quarters or halves of left tibias. One 
hundred and twelve bones (307.9 grams) are attributed to at 
least 11 non-bison species, including deer, and various sizes 
of canid, rodent, and unidentifiable mammals. 

Faunal materials were well-preserved at EePl-261. As a 
result, three bone bead blanks, five bone bead wasters, and 
one broken shell bead were recovered from Block 1 Occu-
pation 2 (west; Figures 11 and 12) . The bone bead related 
artifacts were found in close proximity to a large hearth fea-
ture, indicating a likely bead-making work station. A bone 

during the magnetometer survey. The west units were ex-
cavated to a maximum depth of 110 centimetres bs or until 
sterile gravels and cobbles were encountered. Within the 
east portion of the site, a total of 10 square metres were 
excavated on or near positive shovel tests or magnetometer 
hits (Figures 8 and 10). Three 1-square-metre units were 
excavated as a small block over a roasting-hearth feature. 

Figure 9. General view of EePl-261 from small terrace, view east.

Figure 10. EePl-261 magnetic gradiometry survey (Lunate Consulting).
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presence of bone artifacts points to camp activities centered 
on the hearth feature.

The lithic assemblage includes 1,823 debitage fragments 
and 66 stone tools including a wide array of raw material 
types typical of Old Women’s Phase sites (Figure 13). Stone 
types in this lithic assemblage include Swan River Chert, 

awl collected from this same occupation level (Figures 11 
and 12), may have been associated with this work area, al-
though it did not show obvious use-wear. Two bone scrap-
ers were also collected from Occupation 2 (west) in asso-
ciation with the same large hearth feature (Figures 11 and 
12). The presence of the awl and scrapers is suggestive of 
leather work being carried out alongside bead making. The 

Figure 11. Bone tools and worked bone recovered from EePl-261 in 2016.
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Figure 12. Distribution of features, select bone and shell artifacts from Occupation 2 (west).
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Of particular interest at EePl-261 was the high proportion 
of Swan River Chert artifacts—a total of 392 pieces mak-
ing up 28.9 percent of the entire lithic assemblage. This is 
a higher proportion than any other lithic material type, in-
cluding quartzite. Swan River Chert occurs locally but it is 
not as readily available as other toolstones such as quartzite 
and was, therefore, likely sought out for its superior flaking 
ability and durability.

pebble chert, silicified siltstones, petrified wood, obsidian, 
Knife River Flint, porcellanite, and Montana cherts (Reeves 
2009:32). A number of authors have noted that obsidian is 
a very common raw material in many Old Women’s camp 
and kill sites (Reeves 1983; Head 1986:18; Brink and 
Dawe 1989:265; Vickers 1989:29; Unfreed and Van Dyke 
2005:206). At EePl-261, obsidian made up 6.2 percent of 
the total lithic assemblage. 

Figure 13. Stone artifacts recovered from EePl-261 in 2016.
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3.3 In situ features from the west portion of EePl-261
A total of eight in situ features and activity areas were 

identified at EePl-261. Five of the features were uncovered 
in the west excavations and three were in the east area. The 
features in the west include two (possibly three) ochre-sand 
patches that have been combined into one feature, a heavily 
used hearth, a sandstone slab and hammerstone worksta-
tion, a flintknapping workstation, and a bone bead working 
station. There is little doubt that these features are contem-
poraneous and represent a single occupation (Figure 12). 
Two additional hearth features and a hearth-roasting pile 
feature were identified in the east half of EePl-261.

The most interesting feature at EePl-261 are the two, 
possibly three, grapefruit-sized ochre-sand anomalies in 
Unit 203N 18E and Unit 201N 20E, Level 7 (60–70 centi-
metres bs) of Block 2 in the west portion of the site (Fig-
ures 12 and 15). They have been combined here because of 
their similarity and uniqueness. The two more clearly-de-
fined patches measure 13 to 15 centimetres in diameter. 
Their centres consist of fine-grained, pure-white sand that 
is loose (not cemented) and does not appear to be mixed 
with any other substance. In stark contrast is the outside or 
rind, which is a terracotta orange/red ochre substance that 
is very friable, with the consistency and hardness of fine, 
water-dried, hardened sediment. There does not appear to 
be any other visible substance mixed with the ochre-like 
material. These two obvious ochre-sand features were 2 
metres to the northwest of the hearth and were spaced ap-
proximately 25–30 centimetres apart. The third potential 
ochre-sand feature was approximately 1 metre to the west 
of the hearth, adjacent to the flintknapping workstation. 

The types and varieties of debitage in this assemblage 
are characteristic of late-stage tool production and main-
tenance. This was being done to create an assortment of 
camp-related tools. In the complete assemblage there were 
62 primary flakes, 302 early secondary and secondary 
flakes, 190 shaping/thinning flakes, 219 sharpening/re-
sharpening flakes, 10 bipolar flakes, 120 identifiable piec-
es of micro-debitage, 856 flakes and micro-flakes, and 64 
pieces of shatter. 

Most of the lithic tools were found in the west occupation 
levels. The tool assemblage in Occupation 1 included one 
projectile point tip, one biface fragment, one scraper, two 
wedges, and one retouched flake. In Occupation 2 (west), 
there were nine projectile points/point fragments, four bi-
faces/biface fragments, two scrapers, two hammerstones, 
three wedges, one chopper, four retouched flakes, four 
utilized flakes, one core, and one tried cobble. Recovered 
from Occupation 3 were four projectile points, two biface/
biface fragment, two wedges, and two retouched flakes. 
Two tools, both retouched flakes, were found in Occu-
pation 4. The tools from Occupation 2 (east) include two 
biface/biface fragments, four scrapers, one uniface, three 
wedges, four retouched flakes, and two utilized flakes. 
Based on the presence of these tools, one can imagine that 
they were being made and maintained here, while wood 
and leather were likely worked using scrapers and wedges, 
and bone was worked into awls, possible scraping tools, 
and beads. All the while, cooking or stone-boiling related 
activities were being conducted at this camp location, as 
is indicated by the presence of FCR among the associated 
assemblage (see Figure 14 for an artist’s interpretation of 
the camp activities) 

Figure 14. Artistic reconstruction of EePl-261. Figure 15. 203N 18E SW quad Level 7 close-up of one of the ochre-sand 
features.
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metres north–south (from the outside of the hearth stones) 
by 110 centimetres east–west (from the outside of the hearth 
stones), and is 35 centimetres thick, based on the overall 
thickness of the ash, staining, and depth of the pit. The ash 
lens is 67 centimetres north–south, by 54 centimetres east–
west, and 20 centimetres thick. The ash spilled out over the 
top of the bowl-shaped depression below. The red-stained, 
bowl-shaped depression below the ash is approximately 55 
centimetres in diameter and 12 centimetres thick. A 50-cen-
timetre diameter pit was dug 15 centimetres into undisturbed 
sediment to create a bowl-shaped depression. The unmod-
ified cobbles associated with the hearth feature were like-
ly placed around the pit prior to a fire being started. Hearth 
features such as this are common in precontact sites across 
southern Alberta. Comparable hearth features of a similar 
age with an associated ring of stones exist at the Junction site 
near Fort MacLeod. The first of these was recorded in Area A 
(Unfreed and Van Dyke 2005:58), and another in Area BH-1 
(Vivian and Blakey 2016:13). Another similar hearth is de-
scribed from EgPn-506 in Calgary (Vivian et al. 2006:219). 

A sizable sandstone slab was observed in Unit 203N 18E, 
Level 7 (60–70 centimetres bs) (Figure 12). Only a portion 
of the slab was exposed by the 2016 excavations. As such, 
it was left in situ for future excavations. The rock measured 
approximately 20 centimetres north–south by 30 centi-
metres east–west and 12 centimetres thick. There was no 
obvious use-wear scratching, pitting, streaking, or flaking 
noted on its surface. Given the large amount of sandstone 
bedrock detritus along the riverbank, this could be natural, 
however, there are other features directly associated with 
this slab (Figure 12), so it is not likely natural or even a 
simple manuport. Some potential interpretations for the use 
of the slab could be as an anvil, a workstation/table for mak-
ing bone beads, or as a lightly-used mortar. Alternatively, 
it may have served an architectural purpose to produce a 
better seal in winter on a tipi, or served as a seat or shelf. 
Contemporaneous sites with comparable features include a 
sandstone slab associated with a hearth at the Balzac site 
(Head 1986, 1988), and at the Hartell Creek Site (EgPi-1), 
which is another Old Women’s Phase site (Unfreed and Van 
Dyke 2005:176; Murray et al. 1976). 

In a camp environment, we assume that flake and preform 
preparation was done elsewhere and that mostly late-stage 
products were brought back to camp to be finished, used, re-
juvenated, and ultimately discarded. There was a significant 
amount of debitage recovered adjacent to the large hearth de-
scribed above, and this concentration suggests that the area is 
a flintknapping station (Figure 12). In addition, two hammer-
stones (EePl-261:2275 and 2249; Roe et al. 2017:Plate 52:1 
and 2) may be associated with this workstation. The sand-

This third feature was not as developed or as distinct as the 
other two. To confirm if these features could be degraded 
geodes, we conducted a thorough examination of sandstone 
and river detritus in the surrounding area. One geode was 
noted in loose bedrock along the river but was distinctly 
different in overall composition to the ochre-sand features. 

None of the archaeologists that were consulted about 
these ochre-sand features had conclusive explanations for 
their origins or functions. The features may be natural in 
origin, but their close proximity to one another inside an 
assumed lodge, near a hearth, a possible sandstone anvil or 
work platform, and directly associated with flintknapping 
and bead making stations, suggests a cultural origin. 

A cursory literature search for similar anomalies yielded 
two examples of small anomalous features that bear some 
resemblance. At EfPk-1 there were, “functionally problem-
atic” (Rogers and Fromhold 1975:8) or “small enigmatic” 
(Unfreed and Van Dyke 2005:183) ash-filled pits. The sec-
ond, “A pit-like feature filled with organically stained clay-
ey sediment” (Reeves 1983:26-36; Unfreed and Van Dyke 
2005:186) was recovered from the Kenney Site (DjPk-1). 
Photographs or drawings were not available but this shows 
that there are other potentially similar features, and that this 
may be a fruitful area for future research.

Another interesting feature identified at EePl-261 was an 
intensively used hearth pit encircled with a ring of stones at 
a depth of 60–70 centimetres bs in Block 2 (Figures 12 and 
16). The feature consists of a rock-lined, white ash-filled pit 
with an ash lens extending out from the top of the pit in a 
circular pattern. The ground surrounding the pit and below 
the ash lens is reddened and suggests exposure to fairly high 
heat. The ring of stones consisted of 23 cobbles spaced ap-
proximately 5–15 centimetres apart in a circle around the 
white ash deposit. This hearth feature measures 153 centi-

Figure 16. Block 2, Occupation 2 (west) large hearth feature with ex-
posed ash profile, view east.
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ty. The roasting pile is approximately 70 centimetres north–
south by 100 centimetres east–west. A total of 96 pieces of 
FCR (24,303 grams) were associated with the feature. These 
FCR cobbles appear to have been tightly packed together 
directly on the ground surface and not set in a depression. 
Additional FCR fragments scattered adjacent to the main 
concentration were likely moved post-depositionally.

Directly east of the FCR pile was a large, reddened hearth 
stain, which was only partially exposed by our excavation 
due to the terrace edge buffering. However, a significant 
portion was captured within the block (Figure 17). The ex-
posed portion of the stain is 40 centimetres north–south by 
50 centimetres east–west and includes a small depression 
excavated into sterile sediment. An ash lens, approximately 
5 centimetres thick, was noted overlying the burnt terracotta 
red/orange stain. Minimal charcoal or other burnt material 
was noted in the ash lens. 

The hearth and roasting pit are undoubtedly directly re-
lated, and attest to cobble-heating in a fire and then adding 
cobbles to the immediately adjacent pile. It is more difficult 
to determine whether this feature was used to roast meat, le-
gumes, seeds/nuts, or a combination. Similar features were 
recorded in Area A at the Junction Site (Unfreed and Van 
Dyke 2005:63) and at EgPn-506 (Vivian et al. 2006).

A second hearth stain was excavated in a small, 
3-square-metre block (Units 207N 99E and 207N 100E; 
Figure 8), at a depth of 40–50 centimetres bs. This was 
identified as a target area during the magnetometer survey 
(Figure 10). The hearth feature measures approximately 80 
centimetres north–south by 60 centimetres east–west and is 
approximately 7-9 centimetres thick. The associated sedi-
ments consist of a small amount of mottled ash mixed with a 
thick, red-stained soil deposit. No burnt bone was observed 
in or on the staining. A thin band of mixed charcoal was 
identified along the west side of the stain. An assortment of 
lithics, including two bifaces, a scraper, and six retouched 
and/or utilized flakes were recovered from directly west 
of the hearth. In addition, 263 bones and bone fragments 
(619.8 grams) were recovered from this block, including an 
articulated canid vertebrae. Although bone from multiple 
canids in this area were recovered, these were neither burnt 
nor had notable cut marks; nonetheless, their presence here 
is likely cultural, and may be related to bone bead manu-
facturing. 

The third hearth feature was excavated in a 1-by-2-metre 
block (Units 209N 94E and 209 95E; Figure 8) at around 
35–38 centimetres bs, and continued north into Unit 210N 
95E, which was not excavated. This feature was noted as 

stone slab described above may also be related to lithic-work-
ing activities. A wide assortment of toolstone and varied suite 
of tools were recovered from Block 2, suggesting intensive 
lithic tool manufacture and use, possibly during cold seasons.

3.4 In situ features in the eastern half of EePl-261
Three camp-related features were identified and record-

ed in the eastern portion of EePl-261. These include three 
hearths, one with an associated roasting pile (Figure 8). All 
of these features are associated with the cultural Occupa-
tion 2 (east) layer that correlates these occupations with the 
Occupation 2 (west) features discussed above. The roasting 
pile and associated hearth feature was identified in shovel 
test seven (though it was not identified during the magne-
tometer survey), and a 3-square-metre block was opened to 
expose the feature (Figure 8). The block is directly adjacent 
to the river terrace and the pit feature was found at a depth 
of 40–50 centimetres bs (Figure 17). Although we captured 
a significant portion of the feature in our excavation, due to 
buffering restrictions on the river edge to minimize erosional 
impacts to the site, we were unable to capture it in its entire-

Figure 17. Roasting pile and hearth feature (Units 192.5N 89/90E, Lev-
el 5) from Occupation 2 (east), view north.
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speaking peoples; Reeves and Peacock 2001; Reeves 2009). 
The assignation of these sites is informed by the presence 
of culturally diagnostic stone tool types such as small Plains 
Triangular and Plains Side Notched points, distinctive haft-
ed knives, end scrapers, and wedges. Figures 7 and 14 pres-
ent artistic renditions of these two sites and activities as they 
may have occurred. In particular, these sites were likely oc-
cupied by ancestral Piikani as these lands are part of their 
traditional territory along the western edge of the plains and 
eastern slopes of today’s Southern Alberta and Northern 
Montana (Reeves and Peacock 2001; Reeves 2009).
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1. Introduction
On the Highwood River, a rich irony lies in the fact 

that early historic occupants were drawn to this flood-
prone reach of the river for the same reason that these 
locales are now threatened by high waters and flood 
events. Recognizing the value and fragility of historic 
resources here, Alberta Culture and Tourism took steps 
to assess erosional impacts of the 2013 flood and to com-
plete an inventory of historic resources along the High-
wood River, following the significant 2013 flood event. 
In the final year (2016) of the flood mitigation program, 
we conducted detailed historic resources assessment ex-
cavations at Spitzee Post (EdPl-13) and the Metke Site 
(EdPl-10; Figure 1). The results of these archaeological 
studies summarized in this paper help to frame discus-
sions about human use of Spitzee Crossing over the last 
5,000 years or more.

Following the 2013 flood, Spitzee Post and the Met-
ke Site were both revisited and reassessed as part of 
a greater program to assess impacts of the flood on 
historic resources along Highwood River (Porter et al. 
2015). The post-flood assessment of these two previ-

ously recorded sites found limited observable evidence 
of archaeological resources and it remained uncertain 
as to whether or not either site was still intact. Por-
ter et al. (2015) recommended additional archaeolog-
ical studies to recover any remaining information at 
both sites before erosion from future floods.

Acting on recommendations made for Spitzee Post 
and the Metke Site, Alberta Culture and Tourism con-
tracted Lifeways of Canada Limited (Lifeways) to un-
dertake more detailed assessment and excavations of 
the two sites in the fall of 2016. Lifeways invited Drs. 
Brian (Barney) Reeves and Mike Wilson to participate 
as both individuals had been instrumental in the original 
documentation of these two sites. In planning the full 
extent of this project, we undertook a multi-disciplinary 
and collaborative approach that included employment of 
a wide range of earth sciences, specialized analyses of 
sediments and stratigraphic sequences, identification of 
wood samples, and the use of remote sensing techniques 
to identify hidden features or foundations not perceptible 
on the surface.

ABSTRACT 
In the fall of 2016, Lifeways of Canada Limited completed assessment excavations at the Spitzee Post (EdPl-13) and 
the Metke Site (EdPl-10) as a last stage of a flood mitigation program undertaken by Alberta Culture and Tourism 
following the 2013 flood on the Bow and Highwood Rivers. Recognizing the value of historic resources along these 
drainages, we conducted archaeological studies to assess erosional impacts of the flood on these two sites. Results 
of these archaeological studies help to inform our understanding of human use of Spitzee Crossing. Our conclusions 
highlight the importance of this ford on the Highwood River over the last 5,000 years or more.
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vironment heavily treed in high cottonwoods. The impor-
tance of this riverine environment was recognized by the 
Blackfoot, who named the locale Spitzee, which translates 
to “tall cottonwoods” or “high wood” (Amundsen-Meyer 
2014). Such cottonwood flats were important wintering 
grounds for the Blackfoot and were places where people 
camped in protected valley bottoms close to water and 
wood for fuel (Peck and Vickers 2006). The Spitzee locale 
was a dual attraction for its well-established cottonwood 
forest in a gentle, low-lying valley and as a place where 
the shallow river was easily crossed. The shallow waters 
became a focal point on the Old North Trail (Reeves 1992; 
Amundsen-Meyer 2014). In historic times, the importance 
of this locale to the Blackfoot is indicated by the reverence 
they had for the neighbouring “Medicine Tree”, the name 
they gave to two cottonwoods with entwined trunks.

2.2 Historical accounts of Spitzee Post
In 1792, Peter Fidler (1991) provided the first historic doc-

umentation of this location when he reached the Spitcheyee 
River on December 14. In the century that followed, the 

2. Background of Spitzee Post (EdPl-13)

2.1 Spitzee and the Highwood River system
Key to the naming of Spitzee and the role that this locale 

has played in Alberta history, is its geographic position and 
the formation of the Highwood River drainage system over 
the last 10,000 years. At the point where this high-energy 
river leaves the foothills, it passes through a wide basin 
that slows its flow and creates a low-gradient environment, 
characterized by a shallow, braided stream which has me-
andered widely across the valley over time. The flow of 
water and geological downcutting have been further cur-
tailed over the last 7,000 to 8,000 years by the downstream 
capture of the Highwood River in early post-glacial times. 
Where the drainage originally flowed out through the Lit-
tle Bow drainage system to the south, upstream erosion of 
a Sheep River tributary captured the Highwood River and 
channeled it north, as it now flows. 

The working and reworking of the valley landscape up-
stream of High River has created a low-lying riparian en-

Figure 1. Location of Spitzee Post (EdPl-13) and Metke Site (EdPl-10).
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historic accounts tell of the Blackfoot coming to burn that 
post down shortly after Howell Harris, the alleged builder 
of Spitzee, left in 1873 or 1874 (Weadick 1950).

In the years that followed, prominent citizens of the area, 
such as Dan Riley and Guy Weadick, wrote of recollections 
of this bygone era and the trading posts and whiskey trad-
ers involved (Weadick 1950; High River Pioneers’ and Old 
Timers Association 1960). However, detailed documenta-
tion of the number of posts built, their locations, sizes, and 
dimensions is lacking. As Spitzee Post continued to fade 
into obscurity in more recent times, it is fortunate that the 
location of this post was included in the inventory of whis-
key posts that Margaret Kennedy and Brian Reeves (1984) 
completed in 1984. They listed the Spitzee Post as one of 43 
such whiskey posts known in southern Alberta.

2.3 Archaeological recording of Spitzee Post
In a visual inspection of the post locale, Kennedy and 

Reeves (1984:132) recounted seeing “rock piles likely rep-
resenting chimneys … on the north, south, and west walls” 
and “palisade trenches obvious on the north and south 
walls”, although they did admit that proper archaeological 
investigations were needed to determine the actual size and 
orientation of the structure. They concluded that Spitzee 
Post, recorded as site EdPl-13, was one of the two most 
well-preserved whiskey trading posts remaining in Alberta. 
In the years that followed, flooding continued to inundate 
this land surface and all of the features observed by Kenne-
dy and Reeves in 1984 have been covered by silt and are no 
longer visible (Figure 2).

ford at Spitzee Crossing became a well-known landmark on 
the McLeod Trail as more and more missionaries, traders, 
and homesteaders of European origin moved into southern 
Alberta (c.f. Sheppard 1971; Knupp 1982). 

The Spitzee locale rose to prominence during the brief 
era that the whiskey trade flourished in southern Alberta in 
the 1870s, prior to the arrival of the Northwest Mounted 
Police (NWMP; Kennedy 1991, 1998). After the Hudson 
Bay Company ceded southern Alberta to the Dominion 
of Canada, the need to curtail the influx of whiskey trad-
ers from Montana and bring law and order to the territory 
were reasons the NWMP was created. In the decade before 
this, frontier entrepreneurs, such as Howell Harris, “Ace” 
Samples, Dave Ackers, “Liver Eating” Johnson, and oth-
ers, moved into the region to establish a number of trading 
posts between the borderlands of the Milk River and Cy-
press Hills, north to the Bow River and Buffalo Lake. While 
the documentation of many of these posts is poor, it has 
been suggested that at least three, and possibly more, such 
establishments were constructed at Spitzee. Occupants of 
these posts gained notoriety as wolfers and whiskey traders 
who were quick to mete out their own form of justice in an 
otherwise lawless land. 

The arrival of the NWMP brought an end to this fron-
tier era, and most of the posts were closed or abandoned 
as traders moved on to other pursuits. It has been suggest-
ed that one post was intentionally constructed close to the 
Medicine Tree to gain protection from the reverence the 
Blackfoot held for this tree, where they would often camp 
and leave offerings. This, evidently, was not the case, as 

Figure 2. View of Spitzee Post (EdPl-13) excavations, looking north.
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tors recovered a number of fragmented and butchered bison 
bones and one argillite flake from slump blocks in front of 
the site. Mazama Ash was observed, not in a direct associ-
ation with the finds, but just downstream. In combination 
with the previous materials and the radiocarbon date, the 
site was considered to be of high historic value and was 
recommended for further study.

4. Finding Spitzee Post 
In 2016, despite a lack of visibility on the surface, we 

successfully identified the post, as well as an historic camp-
site 80 metres to the south and closer to the river (Figure 4). 
This riverbank camp was marked by an intact hearth ap-
proximately 60 centimetres below surface (Figure 5). The 
hearth and an associated scatter of cultural materials were 

3. Background of the Metke Site (EdPl-10)
The Metke Site (EdPl-10) is an early bison kill site first 

recorded in the 1970s when a large bison skull was observed 
eroding out of the banks of the Highwood River (Wilson 
1980). It is on a low bench on the north side of the river, 
immediately downstream from Spitzee Post (Figure 3). It is 
named after Don Metke, a local teacher, who first observed 
and reported the site in 1975. A bison skull found at the site 
was radiocarbon dated to circa 6,900 years ago and indicat-
ed an early precontact occupation (Wilson 1980:2). 

The Metke Site was one of many recorded along the High-
wood River and reported under Permit 14-250 (Porter et al. 
2015). It is located on the margins of an actively cultivated 
field on a wide terrace that stands 2 to 3 metres above the 
Highwood River. In the post-flood assessment investiga-

Figure 3. Metke Site (EdPl-10), looking west.

Figure 4. Reviewing location of Sptizee Post (EdPl-13). Figure 5. Plan view of riverbank fire hearth (EdPl-13).
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evidence of a location where a group of people camped for 
three or four days or possibly longer. A few historic artifacts 
associated with this camp include threaded screws, tin can 
fragments, several spent bullets, and eyelets from a boot, 
which indicate that these camp remnants were roughly con-
temporaneous with Spitzee Post. While it seems more than 
coincidental that this camp is in direct proximity to Spitzee, 
there is no evidence of a direct affiliation, or even wheth-
er the occupants were First Nations or Euro-Americans. 
Based on the variety of recovered ammunition (including 
cartridge casings and a shotgun pellet; Figure 6:1–4, 6–7), 
the inhabitants had access to a range of firearms. Faunal 
materials recovered indicate that a wide range of animals 
were hunted including canids, deer, fish, and bison. The 
presence of fetal bison establishes the camp as a winter 
occupation. This fits with stories that Howell Harris and 
others arrived in December to build the post (High River 
Pioneers’ and Old Timers Association 1960), but no other 
evidence ties the riverbank camp with Spitzee Post. One 
would expect to find a more extensive scatter of materials if 
people had camped here for several weeks or longer while 
building the post. A lack of artifacts suggests that this was 
either a short occupation or that the inhabitants were not 
materially rich. 

Much as Kennedy and Reeves (1984) had originally re-
ported, excavations at Spitzee Post revealed a large pile of 
cobbles, likely the remnants of a collapsed chimney, buried 
10–30 centimetres below surface (Figures 7 and 8). A range 
of metal, glass, and ceramic artifacts recovered here indi-
cate that the inhabitants arrived well-prepared and equipped 
to construct and fully stock the trading post. These artifacts 
include canned and bottled food and drink, ceramic table-
ware, pots and pans for food preparation, nails, nuts, bolts, 
and heavier tools (e.g., pick-axe). Personal items include 
firearm ammunition, a tobacco pipe, buttons from assort-
ed clothing, and decorative beads. While these findings 
support Harris’ recollection of traveling north with three 
freight wagons of goods to establish the post, the quantity 
of material recovered seems to belie the short period of time 
(possibly only a handful of months) that Harris claimed he 
was here (High River Pioneers’ and Old Timers Association 
1960:173). It is possible these traders expected to stay lon-
ger but left due to unforeseen circumstances that are never 
elaborated on in historic accounts.

Many of the recovered spent cartridges had an “H” head-
stamp impressed in the centre of the casing, indicative of 
Henry rifles and cartridges (Figure 6:5, 8–13). Henry rifles 
were widely used in the American Civil War and were com-
mon in the following years. In addition, .44 Henry rimfire 
cartridges could also be used in Winchester 1866 rifles (pri-

Figure 6. Historic ammuntion from Spitzee Post (EdPl-13). 1) Cat.# EdPl-
13-1038: lead shot—buck shot (Riverbank Camp); 2) Cat.# EdPl-13-
1035: lead shot—fragmented (Riverbank Camp); 3) Cat.# EdPl-13-1037: 
lead shot—fragmented (Riverbank Camp); 4) Cat.# EdPl-13-1036: shot 
bullet—deformed (Riverbank Camp); 5) Cat.# EdPl-13-1028: fired 
.44 calibre lead bullet (Whiskey Post); 6) Cat.# EdPl-13-1025: centre-
fire cartridge case, .44 Smith & Wesson—Russian (Riverbank Camp); 
7) Cat.# EdPl-13-1026: centrefire cartridge case, .44 Smith & Wes-
son—Russian (Riverbank Camp); 8) Cat.# EdPl-13-1031: rimfire car-
tridge case, .44 Henry (Whiskey Post); 9) Cat.# EdPl-13-1032: rimfire 
cartridge case, “H” on head (hard to see), .44 Henry (Whiskey Post); 
10) Cat.# EdPl-13-1030: rimfire cartridge case, .44 Henry (Whiskey 
Post); 11) Cat.# EdPl-13-1033: rimfire cartridge case, “H” on head, .44 
Henry (Whiskey Post); 12) Cat.# EdPl-13-1027: rimfire cartridge case, 
“H” on head, .44 Henry (Whiskey Post); 13) Cat.# EdPl-13-1029: rimfire 
cartridge case, “H” on head, .44 Henry (Whiskey Post).
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ungulates had become less plentiful than they had previ-
ously been. 

By some accounts, Howell Harris arrived to build Spitzee 
Post in December and left the following May, after which 
the structure was allegedly burned down by the Blackfoot, 
although the years over which these events occurred varies, 
with one version claiming it was 1871 to 1872 and a sec-
ond version claiming it was in 1872 and 1873 (i.e., Weadick 
1950; Dempsey 1953; High River Pioneers’ and Old Timers 
Association 1960). Kennedy and Reeves (1984:131) pro-
vide a more thorough review of these accounts, and note 
the inconsistency in the year Harris claimed to have arrived, 
as well as the existence of other records that suggest the 
Spitzee Post remained standing until circa 1874. The ex-
tended duration of the post (more than the six months Harris 
implied) may be more plausible, considering the size of the 
structure and quantity of scattered materials recovered. 

While the actual size and configuration of the structure 
remains uncertain, it is clear that considerable time and 
energy went in to constructing this post. Identification of 
the burned and carbonized wood samples shows that local 
cottonwoods were used to build the structure (Vivian and 
Blakey 2017). The discovery of a plank (Figure 9) provides 
further evidence of a lengthy occupation, given the sub-
stantial amount of time it would have taken to hew or saw 
(this plank was too burned to assert how it had been shaped) 
logs into dimensional lumber, likely used for roofing and 
framing doors and windows (we assume that the walls were 
of log construction). Additionally, considering how long it 
would have taken to haul the many cobbles needed to con-
struct one or more fireplaces, one can begin to appreciate the 
time invested in building this post. Certainly, it was planned 
to last longer than the six months Harris claimed to have 

or to their adoption of centrefire cartridges) and Colt Re-
volvers which boosted the utility of this ammunition (Butler 
1971). We assume that the many Civil War veterans who 
went on to become whiskey traders/wolfers in southern Al-
berta maintained a strong preference for Henry rifles and 
associated ammunition.

As with the assemblage from the riverbank camp area, 
the faunal materials recovered at the post show that a wide 
range of wildlife was hunted or brought to the post for 
trade, including bison, large and small canids (wolf, coy-
ote, and fox), beaver, badger, grouse, and fish. Again, the 
presence of fetal bison indicates that some of these animals 
were hunted in winter. While it is likely that many of these, 
including fish, grouse, and bison, represent food resourc-
es, it is also possible that canids and beaver were hunted 
for pelts. The presence of small species (like grouse and 
fish) may be suggestive that all available food sources were 
sought, and may be an indication that bison or other large 

Figure 7. Excavation of collapsed fireplace at Spitzee Post (EdPl-13).

Figure 8. Plan view of collapsed fireplace exposed at Spitzee Post 
(EdPl-13).

Figure 9. Burned wood plank and pick axe found during excavations at 
Spitzee Post (EdPl-13).
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small amount of bone found at the site are consistent with a 
domestic camp setting, the low density of cultural materials 
indicates that this component represents a short-term camp-
site (one or two months at most). The lack of fire-broken 
rock associated with the Calderwood Component suggests 
that stone boiling was not performed here.

While the 2016 excavations were successful in identifying 
a significant cultural component at EdPl-10, the relationship 
of this component with the bison skull and bones originally 
identified at Metke is uncertain. No evidence of an earlier 
component was identified by the 2016 excavation, and it is 
unlikely that the ~5,500-year-old component is related to 
the previously radiocarbon dated (6930± 260 14C yr BP) bi-
son skull (Wilson 1980:2). It is possible that the earlier and 
originally identified bonebed has now been washed away. 
Alternatively, the bison skull (which was not found in situ) 
may have been a random occurrence not directly related to 
any cultural component. 

Of greater interest is that both components indicate a 
focus of human activity on these low landforms adjacent 
to the Highwood River. Basal sediments suggest that this 
site may have been a backchannel around 6,900 years ago, 
when the skull was deposited. A close parallel to this site 
is the Brown Site (EePn-97) where multiple occupations 
dating between 5,000 and 6,000 years ago are present on 
a low terrace immediately adjacent to the Sheep River 
(Vivian et al. 2017). The oldest component here is a bison 
kill that lies in the contact zone of the basal clays, where a 
backchannel of the river was used to trap bison before they 
were killed. There too, recent flood events have removed a 
majority of the site. Sites dating between 5,000 and 6,000 
years ago are rarely found in southern Alberta and it may be 
that many have been removed due to the erosional impacts 
of low landforms adjacent to rivers.

been in occupancy. The overwhelming evidence of burning 
at this site, noted in stained soils, charred logs, fire-broken 
cobbles, burned and melted glass, and burned bone, aligns 
with accounts of the post having been burned down. 

5. Assessing the Metke Site
The Metke Site (EdPl-10) was the second archaeological 

site on the Highwood River mitigated by our project. While 
our 2016 assessment was not successful in finding addi-
tional evidence of the early occupation originally identified 
by Wilson (1980), our survey and excavation activities did 
identify an extensive precontact and historic artifact scat-
ter—remnants from the multiple occupations of these lands, 
adjacent to the Highwood River, through the millennia. 

Detailed study of the sediments and stratigraphic expo-
sures indicates these lands to be an ancient surface that has 
remained stable and has been covered with fine aeolian silts 
over the last 6,000 years. Once this land surface stabilized 
above the river level, people were drawn to camp here along 
the river margin. This locale was revisited and reoccupied 
numerous times over the last 5,000 years or so but bioturba-
tion has seriously impacted and mixed the stratigraphy and 
cultural occupations across much of the site.

At least three distinct cultural components were identified 
including an early twentieth-century occupation represent-
ed by the scatter of historic debris at its west end, a Late 
Precontact component (500–1,000 years BP) represented 
by a ceramic sherd and a scatter of fire-broken rock found 
within the plough zone, and a deeper component that was 
well-represented in the main excavation block. It is this 
deepest component that was the best defined and of greatest 
archaeological interest at EdPl-10. 

Excavations resulted in the recovery of worked cobbles 
and cores associated with a number of projectile points, oth-
er stone tools, and lithic debitage adjacent to a hearth (Fig-
ure 10). Radiocarbon dates place the age of this component 
to be circa ~5,500 years ago (Vivian and Blakey 2017). This 
date and the diagnostic projectile points recovered suggest 
this Early Precontact component is an early manifestation of 
the Calderwood Complex (Figure 11; see Peck 2011). Ex-
otic lithic materials, such as obsidian and Knife River Flint, 
from distant sources were largely absent or present only in 
trace amounts in the lithic assemblage, suggesting that the 
site’s occupants were largely focused within the foothills 
and Rockies of southern Alberta. The preponderance of lo-
cally-available, easily-accessible stones suitable for use as 
lithic raw materials, could have been one of the attractions 
of camping here. While the scattering of formed tools and 

Figure 10. Plan view of hearth stain at Metke Site (EdPl-10).
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Figure 11. Schematic representation of projectile points associated with the Calderwood Phase.
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shells was commonly sold in this form in the late 1880s and 
1890s, a time period consistent with the style and manufac-
ture of the can and other historic refuse from this scatter.

Historic land titles and homestead records show that the 
NE quarter of Section 32- 18 -29-W4 was granted to Daniel 
Edward Riley on August 21, 1899; this date corresponds 
well with the few historic artifacts collected. In addition, 
these finds align with Guy Weadick’s claim that Senator 
Dan Riley first homesteaded here in the 1890s. Dan Riley 
related that he homesteaded immediately north of Spitzee 
Post before he moved into town and went on to become the 
first mayor of High River in 1906. He was later appointed to 
the Canadian Senate in 1925 (High River Pioneers’ and Old 
Timers Association 1960:55).

6. Conclusion
Recent archaeological excavations at Spitzee Post and 

at the Metke Site highlight how their geographic setting 
on low-lying landforms along the river represents a com-
mon thread that has drawn people to this locale over the 
last 5,000 to 6,000 years. The importance of this riverine 
environment was recognized by the Blackfoot people, who 
called it “Spitzee” for the “tall cottonwoods” found grow-
ing here (Amundsen-Meyer 2014). Such cottonwood flats 
were important wintering grounds for the Blackfoot where 
people could camp in protected valley bottoms close to wa-
ter and where wood for fuel was readily available (Peck 
and Vickers 2006). Spitzee also marked the locale where 
the shallow river was easily crossed. In historic times, the 
Blackfoot reverence for the neighbouring Medicine Tree 
signifies the importance of this locale, which became well-
known as “The Crossing”, as whiskey traders and home-
steaders of European origin arrived in historic times. 

The same factors recognized earlier by the Blackfoot in-
fluenced the number of trading posts established here in the 
1870s. In fact, it can be argued that in the years before and 
just after the NWMP arrived, Spitzee was a more important 
locale than Calgary. It is in this historic milieu that Spitzee 
Post fits and where we can truly appreciate the historic sig-
nificance of the site. The extensive scatters of cultural ma-
terials from Metke (EdPl-10) and other sites up and down 
the river suggest that this pattern of landuse was established 
long before the Medicine Tree grew and Euro-Canadian 
populations arrived. At these sites, evidence of precontact 
occupations associated with camping adjacent to the High-
wood River extends back 5,000 to 6,000 years ago. The low 
terrace where the Metke site is found provides easy access 
to the river and its many resources, including cobbles to 
produce stone tools and a dry camp location adjacent to a 

These low landforms continued to be a focus of occupa-
tions into the relatively recent past, as suggested by the scat-
ter of historic debris observed in the field at the west end 
of the site area. A collection of white china, amethyst and 
aqua-coloured glass sherds, a rolled piece of lead, and rust-
ed metal fragments are indicative of a historic occupation 
dating to circa 1900 (Figure 12). A partially intact orange 
and black paper label on a square can recovered from test 
excavations reads “E.C. No. 2 Sporting Powder (gun pow-
der)” along with a logo for “The E.C. Powder Company 
Limited” (Figure 12:7). Gun powder for loading shotgun 

Figure 12. A selection of historic artifacts from Metke Site (EdPl-10). 
1) Cat.# EdPl-10-808: white porcelain vessel fragment with brown flo-
ral decoration; 2) Cat.# EdPl-10-814: white porcelain vessel base frag-
ment with maker’s mark “ENTSON” and “ENGLAND”; 3) Cat.# EdPl-
10-844: metal and glass personal adornment item (button or brooch?); 
4) Cat.# EdPl-10-842: glass vessel fragment with molded chevron deco-
ration; 5) Cat.# EdPl-10-838: glass cup or mug base with vertical grooves; 
6) Cat.# EdPl-10-793: roll of lead roofing material; 7) Cat.# EdPl-10-
788: sporting powder container, E.C. No. 2 sporting powder (gun pow-
der) along with a logo for “The E.C. Powder Company Limited”.
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well-used ford. Here, we can appreciate the irony that the 
same factors that favoured the selection of these low-lying 
settings for campsites now serve to exacerbate the erosional 
forces that threaten to destroy these sites. Recognition of the 
unique character and historic importance of these archaeo-
logical sites highlights the importance of efforts undertaken 
by Alberta Culture and Tourism to preserve and document 
these non-renewable historic resources.
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1. Introduction
The FM Ranch Campsite (EfPk-1) is one of the bet-

ter-known archaeological sites damaged by catastrophic 
flooding that took place in southern Alberta in 2013. Of-
ficially recorded in 1958 (Glenbow Foundation 1959), 
portions of the site have since been designated as a Pro-
vincial Historic Resource (PHR), which makes EfPk-1 
one of the province’s most highly valued archaeological 
resources. 

The 2013 floods caused considerable riverbank erosion 
along the southern, eastern, and northern edges of the ter-
race on which the site is located, resulting in partial loss 

of the resource. The erosion also resulted in abundant 
sediment exposures adjacent to the river channel, which 
revealed multiple buried artifact-bearing layers and cul-
tural features, almost all of which were at risk of further 
loss due to continued slumping and erosion (Vivian and 
Amundsen-Meyer 2015). These exposures provided a 
unique opportunity to address some long-standing uncer-
tainties about the site, including: 1) the number of occu-
pations, 2) occupation age, and 3) the nature of potential 
relationships of cultural materials in different portions of 
the terrace (e.g., a continuous deposit of human activity 
across the landform vs. discrete clusters of activity areas).

ABSTRACT 
The FM Ranch Campsite (EfPk-1), one of the province’s most highly valued archaeological sites, was damaged by the 
2013 catastrophic floods along the Bow River in southern Alberta. Our study, conducted under the Province’s 2015 
flood impact assessment program, recovered archaeological data that was exposed along eroded riverbanks and at 
risk of further loss. Our primary goal was to correlate the riverbank exposures with intact recoveries from the terrace 
interior. To do so, we employed geoarchaeological methods, including stratigraphy, magnetometry, luminescence 
profiling, magnetic susceptibility, and Accelerator Mass Spectrometry radiocarbon dating, in addition to soil micro-
morphological and palaeoenvironmental analysis of six hearth-type features. Our results indicate that at least seven 
occupations took place on different parts of the landform during the past 1,300 years. The north and central portions 
of the landform are oldest, predating occupations in the southern portion by approximately 400 years. The hearth-type 
features demonstrate variations in their use history, with some representing intact single or multiple uses, while others 
have been culturally redeposited. Occupations of the southern portion of EfPk-1 appear to be closely related to use of 
the adjacent FM Buffalo Jump (EfPk-2). However, occupations in the northern part of the landform likely occurred 
before the southern part was stable enough for occupation, and before EfPk-2 was in regular use.
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at that particular location, what types of cultural or natu-
ral events occurred on the landscape after they arrived, and 
when those events took place (Figure 1). By systematically 
documenting characteristics of each layer of a stratigraphic 
profile, archaeologists can detect and interpret changes that 
occurred at the site over time and space. This is possible 
because soils and sediments tend to build up over time like a 
layer cake (with the lower layers being older than the upper 
layers), and because of what we know about sediments and 
soils based on scientific observations of the natural world.

Sediments are mineral or organic materials eroded, trans-
ported, and redeposited in a location that is some distance 
from the initial source (Canarache et al. 2006). For exam-
ple, in the case of archaeological sites documented along 
the Bow River, many are located on sediments that have 
been deposited by the river (“fluvial” deposits). Other depo-
sitional forces include wind (“aeolian” sediments), glaciers 
(“till”), hillslope (“colluvial”) processes, settling of fine ma-
terials within a lake (“lacustrine” sediments), or even peo-
ple (e.g., compost spread over the garden, gravel pits).

Soils differ from sediments in that they form as a result of 
a combination of the incorporation of organic material and 
weathering processes (Soil Classification Working Group 
1998). Unlike sediments, soils represent stable land surfac-
es on which vegetation, animals, and people depend, thrive, 
and interact. Depending on the environmental conditions at 
a particular location (such as length of time the land surface 
is stable, temperature, moisture, or degree of slope), weath-
ering at the surface can result in the development of vertical 
sequences of soil layers (called horizons). 

A soil becomes buried when a depositional event (such 
as a flood or a landslide) results in an accumulation of sed-
iment on top of it. This new sediment protects the soil (and 
any associated artifacts or cultural features) from erosion 
and from the influence of weathering taking place at the 
newly formed land surface. If a soil becomes buried before 
it has time to develop horizons, only one horizon may be 
observed in a stratigraphic profile. This horizon represents 
the former surface and is usually darker in colour than the 
sediments that bury it. Regardless of whether or not hori-
zons form, from an archaeological perspective, buried soils 
tend to be important indicators of intact former occupation 
surfaces, particularly if they contain artifacts.

Soils and sediments are not only important from a cultur-
al perspective. Their visual, physical, and chemical char-
acteristics also provide a variety of information regarding 
depositional and post-depositional processes that acted on 
them over time. For example, the particle size of the sed-

To mitigate the flood damage and capitalize on the op-
portunity to address these long-standing questions about 
EfPk-1, Alberta Culture and Tourism (ACT) issued a Re-
quest for Proposals (RFP) that focused specifically on the 
correlation of sediments exposed along the riverbank with 
those exposed during archaeological excavations, to be con-
ducted in the northern and central portions of the landform. 
We undertook the requested 2015 FM Ranch Campsite ex-
cavations, the objectives of which required effective exper-
tise in soils, sediments, and their intimate association with 
archaeological remains and with the wider landscape. This 
expertise is one of the domains of geoarchaeology, which 
is a subfield of archaeology that draws on approaches from 
the earth sciences, ecology, and palaeoenvironmental stud-
ies (among others) to address archaeological questions. 

This paper presents an overview of our archaeological 
work at the FM Ranch Campsite (see Gilliland et al. 2016) 
and includes a discussion of the environmental setting and 
history of research at the FM Ranch Campsite, followed by 
some of the long-standing archaeological questions about 
the site, the geoarchaeological approach taken to address 
these questions, and the results of our study. I begin with a 
review of one of the most fundamental aspects of effective 
archaeological investigation—the stratigraphic profile and 
the interpretation of site formation processes.

2. The bare necessities: stratigraphy and site 
formation processes

From an archaeological perspective, one of the most use-
ful definitions of a landscape is that it represents a tangi-
ble artifact resulting from the interaction between people 
and the environment (Crumley 1994). From this holistic 
perspective, the physical landscape can be studied along 
with the other artifacts (e.g., projectile points, bones, and 
ceramics) that are recovered from archaeological sites. By 
incorporating various earth science methods in these stud-
ies, landscape analysis can provide a wide range of cultural, 
environmental, and chronological information that can be 
interpreted to address key questions, such as, “What hap-
pened before people first lived here?”, “When did people 
first come here?”, and “How did the site change over time?”

One of the critical stages in studying an archaeological 
site from a landscape-based perspective is to establish a 
stratigraphic framework for the site. Key to establishing this 
framework is the stratigraphic profile, which is a vertical ex-
posure of the layers of soils and sediments that exist below 
the modern land surface. The layers of soils and sediments 
recorded in an exposure and stratigraphic profile contain 
information about how these materials came to be present 
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absence of the distinctive Mazama Ash horizon, and recent 
archaeological studies (e.g., Vivian 2014), the T2 terrace 
level is estimated to have formed between about 2,500 and 
2,000 years ago. The site boundaries extend across the en-
tire terrace landform, which measures approximately 1.2 
kilometres northwest–southeast and 0.45 kilometres west–
east. 

The landform is currently open, cultivated, and flat to 
gently undulating. Bolton’s (2017) field observations of the 
non-cultivated, modern vegetation at the site noted many 
taxa common to riverine/wetland and transitional prairie/
forest habitats, including cottonwood, white spruce, choke-
cherry, willow, wolf willow, trembling aspen, black currant, 
creeping juniper, buffalo berry, and golden bean. Many of 
these plants could have been used for food, medicinal, fuel, 
or construction purposes. Further, Bolton notes that it is 
likely that many of the modern plants observed at the site 
were also available to its past inhabitants, in addition to oth-
er plants not currently observed at the site.

EfPk-1 is located within the Grassland Natural Region, 
Foothills Fescue Natural Subregion. The underlying bed-
rock consists of the Scollard Formation, which is of Upper 
Cretaceous and Palaeocene age and is composed, predom-
inantly, of sandstones and mudstones. The overlying surfi-
cial geology is comprised of fluvial (river-deposited) grav-
els and sands. The dominant soil type in the region is Orthic 
Black Chernozem (Moran 1986; Natural Regions Commit-
tee 2006; Prior et al. 2013).

iment generally reflects the depositional energy; therefore, 
cobbles and gravels will require high-energy transporta-
tion conditions (such as within a braided river), compared 
with very fine silts or clays, which typically accumulate in 
slow-moving creeks or in ponds or lakes. 

The diversity of information that can be obtained from 
sediments and soils means that they can be studied by dif-
ferent types of specialists, resulting in interdisciplinary in-
terpretations of archaeological sites that include both peo-
ple and the environment in which they lived and helped to 
create. This integrative approach is becoming increasingly 
common in modern issues, such as responsible management 
of renewable and nonrenewable resources, including histor-
ic resources. As such, the geoarchaeological approach tak-
en in this study was considered to be key in addressing the 
goals of Western Heritage’s 2015 historic resources impact 
mitigation of EfPk-1.

3. The FM Ranch Campsite (EfPk-1)

3.1 Introduction and environmental setting
The FM Ranch Campsite (EfPk-1) is located on a large 

T2 terrace on the Bow River, about 10 kilometres southeast 
of the southern edge of the city of Calgary and 4 kilometres 
upstream from the confluence of the Bow and Highwood 
Rivers in southern Alberta (Figure 2). The T2 terrace is one 
of four terrace levels documented along the Bow River in 
the Calgary area (Wilson 1983). Based on stratigraphy, the 

Sediment 2

Sediment 1Sediment 1

Sediment 2 Sediment 2

Soil X Soil X

Soil Y

Soil X

Soil Y

Soil X

Soil Z

Sediment 1

Soil X is developed in Sediment 2 and is a former land surface that supported plants, animals, and people. Cultural activity on this soil resulted in deposition of animal bones and hearth remains (depicted).
The cultural remains associated with Soil X were preserved along with noncultural remains when Soil X was buried by Sediment 3.

Soil Y is developed in Sediment 3 and is a former land surface that supported plants and animals. People did not occupy the land surface before it was buried, so only noncultural remains were preserved in Soil Y.

Soil Z is developed in Sediment 4 and represents the current land surface, which supports plants, animals and people. When Soil Z is buried, cultural artifacts and features will be preserved along with 
noncultural remains, and it will become another layer in the stratigraphy.

Sediment 1 is coarse-grained, consisting of cobbles and gravels, which reflects deposition under high-energy conditions (e.g., at the base of a braided river channel). 

Sediments 2 to 4 are fine-grained, consisting of very fine sands and silts, reflecting deposition under relatively low-energy conditions (e.g., occasional flooding by a meandering river). 

Soils 

Sediment 3

Sediment 1

Sediment 2

Sediment 3

Sediment 1

Sediment 2

Sediment 3

Sediment 4

Sediment 2

Sediment 3

Sediment 4

Sediment 1 Sediment 1

Older Present day

Present day

Older

Modern 
Stratigraphic Profile

Clip art source: https://openclipart.org/

Formation of an Archaeological Site

Figure 1. Simplified diagram of site formation processes.



121

Gilliland / Archaeological Survey of Alberta Occasional Paper 37 (2017) 118–136

3.3 Nearby archaeological sites
The Bow River valley was and continues to be a popular 

locale for people to use for hunting, fishing, camping, and 
travel. This lengthy history of human use is reflected in the 
number and variety of previously recorded archaeological 
sites along the river (Table 1). Of these, EfPk-2 (the FM 
Buffalo Jump) is of particular relevance (Figure 3). Situat-
ed at the south end of the EfPk-1 terrace, EfPk-2 has long 
been intimately associated with EfPk-1, and the two sites 
are assumed to form a killsite/campsite complex (Glen-
bow Foundation 1959; Rogers and Fromhold 1975; Vivi-
an and Amundsen-Meyer 2015). Another killsite, EfPk-5, 
is located at the northwestern end of the EfPk-1 landform 
(Figure 3). Recorded in the 1970s (Wickham 2014), con-
siderably less is known about the nature of EfPk-5 and its 
relationship to EfPk-1.

3.2 Formation processes
Fluvial activity predominates at EfPk-1; however, field 

observations in 2015 suggested that slope erosional pro-
cesses and gravity-induced sediment transport (“collu-
viation”) has also occurred along the escarpment on the 
western boundary of the site (Figure 3). Additionally, 
fine sediment deposition and erosion through wind activ-
ity (“aeolian” processes) have likely been active. Apart 
from fluvial erosion, widespread mole activity is a major 
disturbance at the site, resulting in displacement and lo-
calized redistribution of sediments and buried artifacts. 
Human activity, including cultivation and trail use, have 
also contributed to devegetation, destabilization, and ho-
mogenization of the upper 20–30 centimetres of the land 
surface, and have left sediments vulnerable to wind ero-
sion.

Key ProÞles

Figure 2. Location of EfPk-1 in Alberta and of key profiles at the site, discussed in this chapter. Blue circles indicate locations from which samples for 
radiocarbon dating were collected. Contour interval is 10 metres.
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Until now, no formal radiocarbon ages have been reported 
for EfPk-1 or EfPk-2. However, age estimates based on ar-
tifact recoveries suggest that the two sites were initially in-
habited or in use during the Avonlea Phase of Alberta Plains 
Prehistory (about 1,350–1,150 years ago [Peck 2011]), and 
that they have since been revisited numerous times. Previ-
ous archaeological work at EfPk-1 (referred to above) has 
generally concluded that the site was most intensively oc-
cupied during the Old Women’s Phase (about 1,100 to 250 
years ago [Peck 2011]) and into the Protohistoric Period 
(about 250 to 200 years ago [Peck 2011]).

3.5 Secrets remain
The previous archaeological work conducted at EfPk-1 

contributed to general understandings about the types of cul-
tural materials that remain buried at the site, and where these 

3.4 Background to EfPk-1
Beginning when it was first recorded in 1958, the FM 

Ranch Campsite (EfPk-1) has been considered to be an exten-
sive and exceptionally well-preserved example of a campsite 
associated with a buffalo jump (EfPk-2). Largely due to its 
preservation and association with EfPk-2, EfPk-1 is consid-
ered to be one of Alberta’s most valuable archaeological sites. 

Early archaeological excavations at the site produced 
large quantities of artifacts and revealed numerous cultural 
features (Glenbow Foundation 1959). Since then, research 
at EfPk-1 has continued on a periodic but somewhat limit-
ed basis (Rogers and Fromhold 1975; Vickers 1982), with 
the most recent archaeological work at the site consisting of 
Historic Resources Impact Assessments (HRIAs; Wickham 
2014; Vivian and Amundsen-Meyer 2015). 

Area C block
excavation (2015) 

Note mole disturbance in foreground (circled)
and escarpment along western boundary of 
site and terrace (source of colluvial sediments)

Killsite EfPk-5 is in the trees to the west of the 
Area C block

Escarpment 

Looking northwest from Unit 9/9A
at Area C excavation block, EfPk-1 

Looking southwest at EfPk-2 from 
southern end of EfPk-1, D2 proÞle location

EfPk-2 

Fluvial erosion
and slumping
causing loss of
archaeological

resources 

Figure 3. Landscape features and some formation processes at EfPk-1 and EfPk-2.
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the southern portion of the site. In addition, Western Heri-
tage’s 2015 archaeological work at EfPk-1 is distinguished 
from previous work in that it focuses primarily on estab-
lishing key stratigraphic and chronological frameworks for 
the site. By establishing these key frameworks, we address 
one of the primary objectives of the 2015 flood mitiga-
tion program: to provide evidence-based interpretations of 
the history of human activity and environmental events at 
EfPk-1 in order to ensure that future decisions regarding 
site management and protection are well-informed, mean-
ingful, and appropriate.

Recent technological advances allow the incorporation of 
multiple scientific methods into our stratigraphic approach 
at EfPk-1. In the following sections, I provide a brief over-
view of each of the methods applied in addressing project 
goals, followed by a discussion of results of our 2015 work 
at EfPk-1 and how they have helped to reveal some of the 
long-standing secrets of the FM Ranch Campsite. For de-
tailed discussions of the archaeological and geoarchaeolog-
ical work conducted at EfPk-1, see Gilliland et al. (2016), 
Bolton (2017), and Gilliland and Bolton (2017).

remains are concentrated. However, many questions persist 
regarding the history of occupation of this site, such as:
1. When did people first occupy EfPk-1?
2. How many occupations have there been?
3. What is the extent of the site? Does it include the entire 

landform or just the southern portion next to EfPk-2 (the 
FM Buffalo Jump)?

4. What were people doing there? Did they primarily pro-
cess bison kills, or were there other important activities?

5. In order to address these questions, Western Heritage 
undertook science-based archaeological investigations 
at the FM Ranch Campsite through: 1) recording stratig-
raphies and cultural layers observed in riverbank expo-
sures along the terrace; and 2) excavating a limited num-
ber of square metres within the terrace landform, with 
the focus on making the connection between the stratig-
raphies observed along the riverbank and those exposed 
in archaeological excavations within the landform.

Our 2015 work was conducted in the northern and cen-
tral portions of the landform, which are relatively poorly 
understood, as they have been studied less intensively than 

Table 1. Previously recorded archaeological sites in the vicinity of the FM Ranch Campsite (EfPk-1). From Gilliland et al. 2016:12.

Site

Historic 
Resources 

Value Site Type Site Affiliation

EfPk-2 3 campsite, killsite (bison jump) Late Prehistoric; Pekisko; Nanton Side Notched; Irvine; Protohistoric; Blackfoot?

EfPk-3 4 campsite, killsite Late Prehistoric?

EfPk-4 0 campsite, killsite Early Prehistoric; Cody; Scottbluff

EfPk-5 4 killsite Undetermined

EfPk-6 0 campsite Middle Prehistoric; Besant

EfPk-7 0 campsite Undetermined

EfPk-8 0 campsite Undetermined

EfPk-9 0 campsite Undetermined

EfPk-10 0 campsite Undetermined

EfPk-11 0 campsite Undetermined

EfPk-12 0 campsite Undetermined

EfPk-13 0 campsite Undetermined

EfPk-14 0 campsite Undetermined

EfPk-15 0 campsite Undetermined

EfPk-16 0 campsite Undetermined

EfPk-24 0 scatter, campsite, stone feature, kill site, settlement (ranch) Prehistoric; Historic

EfPk-25 0 scatter, campsite, stone feature Late Prehistoric; Pelican Lake, Besant, Avonlea; Historic

EfPk-26 0 campsite Undetermined

EfPk-27 0 scatter, campsite, stone feature Undetermined

EfPk-32 4 stone circle Unknown Precontact

EePk-13 0 campsite, killsite Undetermined Prehistoric

EePk-14 0 campsite, killsite Undetermined Prehistoric

EfPl-62 4 campsite, stone feature, kill site Middle Prehistoric; Duncan; McKean, Pelican Lake, Late Prehistoric; Protohistoric

EfPl-173 4 scatter >10, campsite, structure; hearth, killsite, ranch Middle Prehistoric; Late Prehistoric Plains Side-notched; Prairie Side-notched; Historic
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4.2 Bulk sediment analyses
Bulk sediment analyses involve measurement of a num-

ber of different characteristics chosen based on specific re-
search questions. As mentioned above, the characteristics 
of a sediment or soil can provide insights into how that ma-
terial was deposited or formed. For example, garden com-
posting is a cultural modification that increases the organic 
and phosphorus content of soil, changes that may be detect-
able hundreds of years after that soil has been buried. At 
archaeological sites, among the most common analyses for 
soils are pH, phosphorus, organic content, and particle size 
distribution (e.g., Eidt 1977; Dormaar and Beaudoin 1991; 
Crowther 1997; Simpson 1997; Parnell et al. 2001); these 
analyses were applied to selected samples collected from 
the two key stratigraphies at EfPk-1. Figure 8 is an example 
of the graphic depiction of the results from these analyses, 
used to interpret the site.

4.3 Magnetometry
Magnetometry is a well-known, non-destructive, and 

affordable method of investigating whether or not buried 
features are present in an area, before excavation (see also 
Gibson 2017). Magnetometry survey measures the Earth’s 
magnetic field, which varies in part due to physical or chem-
ical events taking place at or near a land surface before it 
becomes buried. For example, certain sediments or rocks 
that are heated to a specific temperature reset their magnetic 
orientation. As they cool, the sediments/rocks acquire new 
magnetic orientations that produce variations in intensity 
that can be measured using magnetometry. Also, the use of 
magnetometry can allow archaeologists to detect a soil that 
has been repeatedly heated to relatively high temperatures, 
because the iron-rich compounds within it convert and pro-
duce secondary magnetic fields through a process related 
to “paramagnetism”. Archaeologists use magnetometry to 
look for buried, heated materials such as fire-broken rock, 
combustion features such as hearths (Gibson 1986, 2007; 
Tite and Mullins 1971), brick foundations, cobble floors, 
and metallic objects composed of iron, cobalt, or nick-
el-based alloys. To increase the likelihood that the exca-
vations would result in abundant artifact recoveries, mag-
netometry has been used to locate possible buried hearths 
before determining where the excavation block should be 
placed.

4.4 Magnetic susceptibility
Magnetic susceptibility is related to magnetometry, in 

that it measures a material’s response when it is exposed to 
a magnetic field. Among other things, magnetic suscepti-
bility can detect signatures resulting from soil formation or 

4. The science: methods
In establishing reliable stratigraphic and chronological 

frameworks for EfPk-1, Western Heritage took an holis-
tic approach that incorporated routine methods (such as 
stratigraphic description and radiocarbon dating) with less-
er-known techniques (including magnetic susceptibility and 
portable optically-stimulated luminescence). The results 
from each method were integrated to provide a robust in-
terpretation of the history of cultural activity. Although 18 
stratigraphic profiles were analyzed in detail during our 
2015 work, the rest of this chapter will focus on two key 
stratigraphic profiles; the first is the D2 riverbank profile 
(Figure 4) and the second is the Area C profile, exposed in 
the block excavations at the northern portion of the terrace 
(Figure 5).

4.1 Stratigraphy and relative age
Stratigraphic profiles were drawn, photographed, and de-

scribed according to standard methods (Day 1983), includ-
ing descriptions of texture, colour, and abundances of stones, 
roots, and mottles. Almost the entire southern, eastern, and 
northern edges of the terrace were exposed, revealing nu-
merous buried soils, many of which contained artifacts and 
combustion features that resembled hearths. Hearths are of 
particular interest in archaeology, because in the past (as 
they are now), hearths tended to be the focus of cultural 
activities (cooking, tool manufacture, socializing). Buried 
hearths are therefore likely to contain a variety of artifacts 
that can indicate the types of activities taking place at the 
site. However, after burial, hearths are often only encoun-
tered by chance during traditional archaeological excava-
tions (but see 4.3 Magnetometry, below, and Gibson 2017). 
The riverbank exposures thus provided a rare opportunity 
to examine several hearth features from the same site, and 
several of these were sampled for more detailed analyses 
(see 4.7 and 4.8, below).

Older deposits are usually at the bottom of a stratigraphic 
profile, and sediments typically get progressively younger 
the closer they are to the modern surface. Generally, this 
principle also applies to any associated artifacts or features, 
and to samples collected for formal dating or other analyses 
(e.g., radiocarbon dating, see 4.6, below). By anchoring cer-
tain stratigraphic layers with radiocarbon ages or with age 
estimates from diagnostic artifacts (such as projectile point 
styles), archaeologists can infer the relative age of adjacent 
or intervening layers that do not have an associated age (see 
Figure 6). Based on the principles of relative age, the nu-
merous hearth features exposed in the riverbank profiles 
were clearly from different time periods, which made the 
opportunity for comparison even more intriguing (Figure 7). 
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 Area C Combustion Feature
660-659N 187E

 Collection of 
thin section sample

West Wall
ProÞle

Figure 5. Stratigraphy and sampling hearth-type feature for soil micromorphology, Area C profile, EfPk-1.

Horse bone recovered
from artifact-bearing
soil, indicates very Late
Precontact/Protohistoric
age occupation at this
depth

All layers above the 
horse bone are
younger than that 
layer 

Figure 6. Stratigraphy and relative age, Unit 8/8A profile, EfPk-1. Dotted lines indicate a faint, artifact-bearing, buried soil from which a horse bone 
was recovered. Using the principles of relative age and stratigraphy, the bone indicates that the layer from which it was collected and all layers above 
it are of very Late Precontact or Protohistoric Period age and younger. The copper tubes in the wall of the stratigraphy are light-tight samples collected 
for portable optically-stimulated luminescence (POSL).
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660-659N 187E
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thin section sample

West Wall
ProÞle
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Figure 7. Hearth-type features within 12 m of the D2 profile, EfPk-1. All were sampled for soil micromorphology, bulk chemistry, and palaeoenviron-
mental analysis. From Gilliland and Bolton 2017:11.

Figure 8. Particle size, total phosphorus (P), and loss-on-ignition (LOI, to estimate organic content) of five hearth-type features sampled at EfPk-1. 
The upper portion of Feature D2-3-H1 has the highest concentration of Total P, which suggests it may have undergone the highest intensity of cultural 
inputs/use. From Gilliland and Bolton 2017:28.
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to obtain a wide variety of information about cultural and 
environmental processes operating at an archaeological site 
or within the wider landscape through time (Bishop et al. 
2004; Sanderson and Murphy 2010). POSL can also be used 
to estimate “relative” age and to correlate artifact-bearing 
layers across a site or study area (e.g., Bateman et al. 2014). 
Because the method is light sensitive, special collection 
methods are used (see Figure 6), and samples are processed 
under safe light conditions. Figure 10 provides a graphic 
depiction of a sample of POSL data used to interpret and 
correlate stratigraphies at the FM Ranch Campsite.

4.6 Radiocarbon measurements
Radiocarbon dating is a well-known method for obtaining 

ages of organic materials (e.g., bone or charcoal) at archae-
ological sites that are about 50,000 years old or younger. It 
was first invented in the late 1950s, but the application of 
Accelerator Mass Spectrometry (AMS) in radiocarbon dat-
ing (developed in the 1970s) allows archaeologists to date 
very small samples up to 1,000 times smaller than samples 
needed for conventional radiocarbon dating (Beta Analytic 
2017; University of Arizona AMS Laboratory 2017). Ra-
diocarbon ages do not measure cultural activity directly, 
but rather the time since the death of a plant or animal rep-
resented by the sample. Generally speaking therefore, the 
most robust ages for an archaeological site are those that 
are from known stratigraphic contexts, can be duplicated, 
demonstrate stratigraphic consistency (e.g., older ages at 
the bottom), and are in association with cultural artifacts or 
features (see Figures 11 and 12).

At EfPk-1, radiocarbon samples were collected based on 
the following criteria: (1) they were relatively large, (2) they 
were associated with buried soils, (3) they were within fine 
sediment layers, and (4) they were in association with other 
artifacts and/or cultural features such as hearths (confirmed 
by magnetic susceptibility; see Figure 12). These criteria 
increase the likelihood that the samples were not trans-
ported into the site by flooding, and that the ages resulting 
from analysis would be representative of cultural activity 
at the site. In order to provide a more complete data set, 
and to evaluate the temporal relationship between EfPk-1 
and EfPk-2, 10 radiocarbon ages, derived from samples col-
lected from EfPk-2 in 2013 are also presented here (Vivian 
2014). Tables 2 and 3 present a summary of the results of 
radiocarbon dating at EfPk-1 and EfPk-2, respectively.

4.7 Soil micromorphology
Soil micromorphology is stratigraphy on a microscopic 

level (Figure 13). It involves field collection of undisturbed 

burning. This method is therefore useful to archaeologists 
who want to confirm whether or not a stratigraphic layer 
represents a former occupation surface associated with a 
hearth (Thompson and Oldfield 1986; Dearing 1999; Ketter-
ings et al. 2000). Increased values can indicate high-inten-
sity fires or multiple burning events. Recent developments 
allow rapid field measurements of magnetic susceptibility, 
using a hand-held instrument, such as the Terraplus hand-
held KT-10 meter that was used during the 2015 excava-
tions at EfPk-1 (Figure 9).

4.5 Portable optically-stimulated luminescence
Portable optically-stimulated luminescence (POSL) is 

a rapid, inexpensive, field-based technique adapted from 
formal optically-stimulated luminescence (OSL) measure-
ments. Formal OSL is based on the principle that, when 
buried, minerals such as quartz or feldspar steadily accu-
mulate an optical signal due to natural radioactive decay 
taking place in the burial environment. If these buried min-
erals subsequently become exposed to sunlight (e.g., due to 
a disturbance such as a flood or wind erosion), the mineral’s 
stored signal is released and reset to zero. Upon reburial, 
the signal once again begins to accumulate. Based on this 
principle, scientists can determine the date that sediments 
were last exposed to sunlight (Aitken 1998). Formal OSL 
measurements can be a useful method for dating archaeo-
logical sites, especially in cases where radiocarbon dating is 
difficult or impossible.

Portable optically-stimulated luminescence (POSL) is 
based on the principles of formal OSL, but it does not pro-
vide “absolute” (chronological) ages. Rather, POSL is used 

Figure 9. Collecting in-field handheld magnetic susceptibility measure-
ments using the KT-10. From Gilliland et al. 2016:33.
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At EfPk-1, samples for micromorphology were collected 
from five hearth-type features exposed along the riverbank 
in the vicinity of the D2 profile at the southern end of the 
landform. An additional hearth-type feature was sampled 
from the northern part of the landform, directly over the bas-
al cobble layer of the Area C excavations. A buried soil sam-
ple (called a control) was also obtained from the Area C stra-
tigraphy, for comparison with the hearth samples. Table 4 
provides a list of features observed in thin section and their 
interpretation (see Gilliland and Bolton 2017 for details). 

4.8 Palaeoenvironmental analysis
Palaeoenvironmental studies provide the wider envi-

ronmental context for human activity. Understanding past 
environments is a key aspect of understanding cultures of 
the past, because environments influence cultures, and vice 

blocks of soil, which are then impregnated with resin and 
sliced into very thin sections that are mounted on glass to 
produce microscope slides. These slides are then examined 
under various magnifications (e.g., 25x, 40x, 100x, and 
200x) and light sources (e.g., plane polarized light, oblique 
incident light, or under crossed polars). The method is the 
equivalent of examining a wristwatch that is intact, versus 
examining a wristwatch that has been smashed into tiny 
pieces, put in a plastic bag, and shaken (which is akin to 
bulk sampling, see 4.2, above). The intact samples provide 
information about how the different components of the soil 
fit together, how they originated, and how they function 
together (Kubiëna 1970). Samples are systematically de-
scribed according to standard methods (Bullock et al. 1985; 
Stoops 2003) prior to interpretation, which is based largely 
on a combination of comparisons with previously published 
research and experience.
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Figure 11. Example of bone that is unsuitable for obtaining an age for 
cultural activity at EfPk-1. Bone is associated with gravel and cobble 
layer (dashed lines) and no other associated artifacts or observable soil 
horizon. Suggests bone was deposited by flooding and is present as a 
result of fluvial, not human activity. Bone is therefore not a good sample 
for obtaining an age for cultural activity at EfPk-1.

Figure 12. AMS radiocarbon ages in stratigraphic context, D2 profile, 
EfPk-1. All samples were collected from artifact-bearing soils developed 
in fine-grained sediments. From Gilliland and Bolton 2017:18.

Table 2. AMS radiocarbon ages for EfPk-1. From Gilliland and Bolton 2017:19. 

UOC no.a Catalog no.b Profile
Depth 

(cm bs)
AMS 14C age 

(BP)
2σ age range 
(cal yr BP)c

Mean 
(cal yr BP)

Median
(cal yr BP)

Area C

UOC-2682 2684–2688 Area C
 661N 189E 57 1237 ± 22 1263–1075 1181 1188

Area B
UOC-2684 4194–4195 Area B

Unit 19/19A
150 1259 ± 22 1279–1098 1217 1222

UOC-2683 4150 Area B
Unit 19/19A

175 1328 ± 22 1299–1186 1265 1276

D2
UOC-2687 3816 D2 Profile 35 328 ± 22 464–308 386 385
UOC-2685 3845 D2 Profile

Feature D2-3-H1
78 866 ± 22 900–726 774 767

UOC-2686 3827 D2 Profile 115 925 ± 22 916–790 851 854

Note: All measurements conducted on bone samples collected under Archaeological Permit 15-147. Calibration conducted using OxCal 4.2 (Bronk 
Ramsey 2009) and the IntCal13 calibration curve (Reimer et al. 2013).
a Analyzed at the A.E. Lalonde AMS Laboratory at the University of Ottawa.
b Samples with a range of catalog numbers represent a group of bones that were physically in contact when recovered during excavation. As such, 
they were submitted as a group but it is assumed, since they were all of considerable size, that the laboratory chose one sample to process from 
each group. 2684-2688 were 5 pieces of unidentifiable ungulate bone that were each larger than 50 mm and together weighed 168.8 g. Samples 
4194–4195 were two pieces of unidentifiable mammal bone that were each between 25 and 50 mm in size and together weighted 5.5 g.

c cal yr BP = “calendrical equivalent years before present,” which in the case of radiocarbon ages is AD 1950.
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Table 3. AMS radiocarbon ages for EfPk-2. From Gilliland and Bolton 2017:20. See Gilliland and Bolton (2017) or Vivian 
(2014) for stratigraphic and landscape contexts.

UCIAMS No.a Catalog no. Profile
Depth 

(cm bs)
AMS 14C age 

(yr BP)
2σ age range
(cal yr BP)

Mean 
(cal yr BP)

Median
(cal yr BP)

Locality 1
157173 5012 Component 1 30 305 ± 15 431–305 381 396
157174 5015 Component 2 60 860 ± 15 790–732 762 762
157189 5014 Component 2 60 890 ± 15 903–741 818 794
157175 5021 Component 4 130 900 ± 15 906–762 842 861
157188 5018 Component 4 130 910 ± 15 910–785 851 865

Locality 2
157176 5024 Component 1 30 to 60 305 ± 15 431–305 381 396
157177 5025 Component 2 230 960 ± 15 928–798 864 852
157191 5026 Component 2 230 940 ± 15 920–796 853 849
157178 5027 Component 3 300 945 ± 15 923–796 854 849
157190 5029 Component 3 300 960 ± 15 928–798 864 852

Note: All measurements conducted on bone samples from EfPk-2 were collected under Archaeological Permit 13-248. Calibration conducted using 
OxCal 4.2 (Bronk Ramsey 2009) and the IntCal13 calibration curve (Reimer et al. 2013).
a Analyzed at the W.M. Keck Carbon Cycle AMS Laboratory at the University of California, Irvine.
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Figure 13. The link between field stratigraphy and soil micromorphology, Area C profile “control” soil, EfPk-1. Image in bottom centre is a scan of the 
microscope slide produced from the sample collected from the field stratigraphy (upper left). Image on right is part of the thin section (indicated with 
yellow circle), as viewed in plane-polarized light. cc = clay coating.
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1. When did people first occupy EfPk-1?

AMS radiocarbon ages for EfPk-1 indicate that the old-
est occupations of the site took place at least 1,300 years 
ago. The oldest occupations were located along the western 
boundary in the northern and central portions of the land-
form. The two sets of radiocarbon ages, obtained for EfPk-1 
and EfPk-2, support long-held assumptions that the two 
sites are connected and contemporaneous, but they demon-
strate that the bison jump/campsite association at the south-
ern portion of the site dates to no earlier than about 850 
years ago (see Gilliland and Bolton 2017).

2. How many occupations have there been?

At least seven occupation periods are present at EfPk-1 
(see Gilliland et al. 2016). However, all seven of these are 
not likely to be present in any one area of the site; for exam-
ple, the earliest occupations of the site are not present in the 
southern portion of the landform (see point 1, above).

3. What is the extent of the site? Does it include the en-
tire landform or just the southern portion next to EfPk-2 
(the FM Buffalo Jump)?

Cultural deposits are present across the entire landform, 
indicating that people inhabited the entire area at vari-
ous times. However, our data indicate that the landform 
most likely developed first in the north and west, and only 
later in the south and east. Cultural activity, therefore, 
took place at different areas of the landform at different 
times, as various portions of the terrace developed and 
became stable. The site thus does not represent a series 
of occupations that are continuously expressed across the 
landform.

versa (see section 2, above; Crumley 1994). One of the 
ways this relationship can be studied is through the analysis 
of plant (e.g., seeds, plant fragments, charcoal) or faunal 
macrofossils (e.g., snails, insect remains) that are separated 
from bulk soil or sediment samples using a wet screening 
method (Figure 14; Beaudoin 2007).

In this study, samples were collected from the hearth-type 
features in the D2 and Area C profiles, in order to obtain key 
palaeoenvironmental and cultural information, such as the 
types of plants that grew in the immediate area, what types 
of food or medicinal plants may have been in use, or what 
type of materials were used for fuel. The palaeoenviron-
mental samples were submitted to Dr. Alwynne Beaudoin 
of the Royal Alberta Museum (RAM). Mr. Matthew Bolton 
of the RAM subsequently processed, analyzed, and reported 
the results (Bolton 2017).

5. The secrets: conclusions
The results of the analyses presented above were interpret-

ed along with the stratigraphy using an integrated approach 
in order to address several of the long-standing questions 
about the FM Ranch Campsite, including:

Table 4. Micromorphological indicators used as basis for interpreting 
samples in this study. From Gilliland and Bolton 2017:30.

Micromorphological Indicator Type Process
• Charcoal, charred material
• Reddened grains
• Brightly coloured mineral grains or 

sediment lenses1

• Micritic features superimposed 
with organics or containing calcium 
carbonate pseudomorphs of prismatic 
oxalate crystals (ash)2

Burning

• Bone fragments
• Ceramics
• Tabular/platy, angular lithic 

fragments: microdebitage3

• Amorphous possible phosphatic 
features4

Occupation Cultural

• Anorthic (i.e., redeposited) sediment 
fragments5

• Silty pedofeatures6

• Dark brown to black opaque 
particulate coatings on voids

Landscape instability Cultural or 
Environmental

• Illuviation of limpid to dusty clays, 
Fe (Figure 13)

• Increased organic content
Landscape stability, 
pedogenesis

Environmental

• CaCO3 pedofeatures2 Wet/dry cycles
• Linear/banded basic distribution7 Floodplain deposition
• Excrements
• Microstructure: highly vughy, crumb, 

channel, chamber
• Silt-sized organic material integrated 

into groundmass
• Crescentic b-fabric7

• Compaction features
• Intact and/or fresh roots

Bioturbation

References: 1. Goldberg and Macphail (2006:59); 2.  Durand et al.(2010); 
3. Angelucci 2010; 4. Mallol et al 2007, Mentzer 2014; 5. Macphail and 
Goldberg (2010); 6. Kühn et al. (2010); 7. Stoops (2003).

Figure 14. Processing palaeoenvironmental samples using wet screening 
method. Image courtesy Dr. Alwynne Beaudoin, Royal Alberta Museum.
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5. The hearth-type features at EfPk-1 all look differ-
ent—what do these differences reflect? How were these 
hearths used? What are their contents?

Micromorphological, palaeoenvironmental, and bulk 
sediment analyses of the sampled hearth-type features at 
EfPk-1 indicate that there is considerable variability in the 
use-history of these features, as summarized in Table 5 (see 
also Gilliland and Bolton 2017).

6. What types of fuel were used?

Wood fuel predominates, although there are variations 
in the species used (e.g., conifers [Pinaceae], probably in-
cluding spruce [Picea spp.] and pine [Pinus spp.], and hard-

4. What were people doing there? Did they primarily 
process bison kills, or were there other important activ-
ities?

Although some of the activities at the southern portion of 
the landform were likely associated with processing kills re-
lated to EfPk-2, our work suggests that the earliest occupa-
tions in the north were likely unrelated, and may in fact have 
been associated with the adjacent killsite, EfPk-5, to the west.

5.1 More questions, more answers
As the stratigraphic work at EfPk-1 proceeded, additional 

questions arose that were addressed in part by our detailed 
geoarchaeological and palaeoenvironmental work including: 

Table 5. Summary interpretation of thin section and palaeoenvironmental samples, EfPk-1. From Gilliland and Bolton 2017:47.

Sample Interpretation Summary
Area C 
Soil (control)
658N 187E
32–39 cm BS 

 - An occupation surface but not centred on a combustion feature in this location at time of occupation. 
 - Low abundance of indicators for cultural activity and burning.
 - Total P, magnetic susceptibility measurements relatively low, consistent with low artifact recoveries (Gilliland et al. 2016).
 - Thin section characteristics reflects postdepositional processes acting on the sediments, including soil formation and landscape disturbance, 

either natural (i.e., erosive flooding) or cultural (e.g., occupation of overlying soils or modern cultivation).
Area C 
Combustion feature
659N 187E
61–69 cm BS 
(F1 and F2)

 - Near-complete fuel combustion, possibly due to stirring/mixing during use.
 - Formed in situ, possibly on existing occupation surface.
 - Late stage lithic reduction taking place in area of feature.
 - Conifer wood (possibly yellow pine) among that used as fuel.
 - Total P and magnetic susceptibility data indicate relatively intensive, possibly repeated use.

D2-1-H1
102 cm BS
(F3)

 - Two cultural phases, separated by either culturally or naturally deposited sediments.
 - May represent living surface followed by hearth activity or two episodes of hearth activity. 
 - More cultural indicators in first (lowest) cultural phase than second.
 - Unburned bone predominates, suggests low to moderate heat exposure.
 - Charcoal size suggests feature buried relatively soon after use.
 - Use of twigs and possibly cherry wood (Prunus virginiana) for fuel.
 - Total P concentrations are relatively low suggests low intensity of cultural inputs into the feature.

D2-2-H1
95 cm BS
(F4)

 - Two cultural phases, separated by either culturally or naturally deposited sediments, possible period of abandonment.
 - First cultural phase may not be associated with combustion, possibly is occupation surface.
 - Second cultural phase appears associated with combustion and more intensive than first.
 - Likely represents living or activity surface followed by hearth activity.
 - Bone colour indicates alteration by high temperatures, although in thin section, mostly unburned bone observed.
 - Seeds may have been naturally or culturally introduced, and may represent fuel, food, medicinal use if cultural.
 - Use of wood for fuel (willow or poplar [e.g., Salix or Populus spp.], spruce [Picea spp.] for fuel).
 - Organic globules recovered from floatation sample may represent solidified tree resin from cherry or pine families(e.g., Prunus or Pinaceae spp.).
 - Amorphous material at top of thin section may represent resin or represent cooking residue/fats.
 - Total P concentrations suggest relatively high abundance of cultural inputs.
 - Magnetic susceptibility suggests relatively low intensity heating.

D2-2-H2
95 cm BS

 - Two cultural phases—first is likely an occupied surface, second is a combustion feature, or could represent successive combustion events.
 - Relatively high magnetic susceptibility values support the interpretation that the feature represents multiple heating events.
 - Mixed use history: about 50% unburned bone, with the rest calcined or burned.
 - Wood used for fuel (Salix or Populus).
 - Survival of large charcoal fragments suggests lower temperature burning, or less weathering following feature use.

D2-2-H3
89 cm BS

 - Interpreted as a secondary deposit of material burned at relatively low temperatures.
 - Fine globules likely resin.
 - Larger burned and calcined bone suggest possible use of bone for fuel, although wood is primary fuel source, mixture of taxa.
 - Floating charcoal suggests lower temperature burning.
 - Coniferous wood charcoal also consistent with interpretation of globular organic material as resin.
 - Elevated Total P concentrations suggest high intensity cultural inputs, may reflect organic residues, such as fats from cooking. 
 - Magnetic susceptibility measurements are relatively low, supporting interpretation of low temperature combustion.

D2-3-H1
77–81 cm BS

 - Interpreted as representing one cultural period of burning (although could have been used several times before abandonment).
 - May have been subjected to more intense, higher heat fires.
 - Elevated magnetic susceptibility measurements suggest high intensity heat and repeated or prolonged burning.
 - Denser charcoal indicates higher temperature combustion.
 - Bone charcoal suggests bone used as fuel, which would produce lower temperature fires.
 - Possibly mixed fuels used, given evidence for high temperature heat (difficult to achieve with bone fuel).
 - Possible phosphatic features may reflect cooking residues/fats.
 - Possible tree resin present.
 - Elevated Total P indicates abundant cultural inputs into the feature, likely associated with processing bison kill.
 - Thin section and palaeoenvironmental analyses suggest feature was buried rapidly, shortly after use.

Note: Description and interpretation summary based on Gilliland and Bolton (2017) and Bolton (2017).
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ness and relative affordability of analyses such as phos-
phorus content, magnetic susceptibility, and POSL in 
archaeology. However, there are relatively few studies 
that focus on these analyses within the context of ances-
tral First Nations sites. This is due, in part, to the lack 
of field opportunities and resource availability—prob-
lems that could be addressed through collaborations 
between CRM and university-based archaeologists and 
community groups. These collaborations could focus on 
conducting experimental archaeological studies that ex-
plore and evaluate science-based methods in relation to 
different cultural practices and depositional processes. 
For example, research could address how variations in 
magnetic susceptibility measurements relate to heat in-
tensity or repeated hearth use on the Canadian plains or 
in the boreal forest. The results of these studies should 
be reported in accessible, peer-reviewed publications, or 
other online, open-source media.

3. Continue to develop existing methods. Although this 
study has demonstrated that methods such as magne-
tometry survey can be successful in detecting buried 
features as a means to target areas for archaeological ex-
cavation, the method has limitations. One of the primary 
limitations, from an archaeological perspective, is that 
it is able to detect features within a single depth range. 
Gibson (2017) is addressing this limitation through the 
development of a magnetometer that can detect features 
at multiple depths. This equipment has the potential to 
improve precision and increase the applicability of mag-
netometry, while maintaining affordability. 
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woods such as poplar [Populus spp.], willow [Salix spp.], 
and cherry [Prunus spp.]). Bone, which would have pro-
duced lower-temperature fires than wood, was likely used as 
the predominant fuel type in one of the features, and in addi-
tion to wood in another (Table 5; Gilliland and Bolton 2017). 

5.2 Secrets remain
Although our 2015 work has addressed many of the 

long-standing questions about EfPk-1, it has also resulted 
in more questions about the site’s occupation history that 
could direct future studies. These questions include:
1. What is the relationship between the northern portion of 

EfPk-1 and the adjacent killsite EfPk-5? 
2. What is the relationship between EfPk-5 and EfPk-2? 

Was the EfPk-5 area abandoned when EfPk-2 started to 
be in use 850 years ago?

3. EfPk-1 is located on a terrace that developed and changed 
over time. How did this evolution relate to the timing of 
occupation of the different parts of the site? 

4. Excavations in the oldest, central portion of EfPk-1 in 
2015 ended at 2 metres below surface, but did not en-
counter basal cobbles at that point. Are older occupa-
tions present at the site in this location?

5.3 Further work
Our work is an example of a project that integrates a sci-

ence-based, stratigraphic approach with archaeological in-
vestigations to produce meaningful, robust interpretations 
of cultural and environmental processes. However, as with 
all science, the results from these analyses must continually 
be re-evaluated and developed to further understandings of 
the past. In Canada, science-based investigations at archae-
ological sites tend to be under-represented in the literature, 
particularly within the subfield of cultural resources man-
agement (CRM), so there are many opportunities for further 
work in this area. The following are suggestions for best 
practices and future research that could address key archae-
ological issues, not only those that remain at the FM Ranch 
Campsite, but those that apply more broadly to studies in 
Canada and in CRM:
1. Ensure effective expenditures of resources allocated to 

building site chronologies. Systematically document 
the stratigraphic context of sites and collected samples, 
particularly those submitted for radiocarbon or other 
chronometric dating. Ensure that, chronometric ages 
obtained for sites are interpreted within stratigraphic 
contexts, or at least are tangibly connected to the main 
report in which the stratigraphy is illustrated.

2. Experiment, collaborate, and publish. Our work at EfPk-
1 is among several studies that demonstrate the useful-
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1. Inroduction
The Archaeological Survey of Alberta launched its Re-

port A Find program in the fall of 2014, over a year after 
large scale floods in Southern Alberta. The program was 
put into place when the Archaeological Survey saw a 
need for community effort in the recovery and documen-
tation of flood-impacted archaeological resources. Since 
the area of flooding was so extensive, the public could 
potentially play an important role in identifying and re-
porting flood-impacted resources; the area impacted was 
simply too large for professional archaeologists to cover. 
The Report A Find program was therefore born with the 
main goal being to provide an accessible way for people 
to report their finds, specifically in relation to the eroded 
river deposits along major valleys affected by floods. 

2. Discussion
In mid-September of 2014, a Report A Find page 

(Government of Alberta 2015) was added to the Alber-
ta Culture and Tourism webpage that encouraged people 
to report any accounts of potential archaeological sites, 

artifacts, fossils, or features detected on private or Crown 
land. The page outlines a request for photographs of any 
objects, the locations at which they were found, and a 
name and phone number if the person wishes to be identi-
fied. The information can be provided by phone or e-mail. 
A link to the Royal Tyrrell Museum of Palaeontology’s 
webpage (Government of Alberta and Royal Tyrrell Mu-
seum 2017) was also provided, as they had already es-
tablished a similar system for reporting fossil finds. The 
Royal Alberta Museum often receives reports of artifacts 
or other discoveries; Royal Alberta Museum and Archae-
ological Survey of Alberta staff work together to ensure 
that these reports result in sites that are properly recorded 
and, where necessary, ensure that artifacts are delivered 
to the provincial repository at the Royal Alberta Museum.

Upon launching the webpage, it did not take long for 
the first report to be submitted. On September 24, 2014, 
a fly fisherman reported a large amount of bison remains 
eroding out of the bank of the Bow River, in a backchan-
nel that had been carved out by the June 2013 floods. The 
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and 5980 ± 30 BP (EePn-97, recorded under Permit 15-136; 
Vivian and Amundsen-Meyer 2016). The site is discussed 
in Vivian et al. 2017. The site was named after Levi Brown, 
the boy who made the initial discovery, along with his fa-
ther Terry.

It has been about three years since the program was 
launched and the Archaeological Survey of Alberta has re-
ceived over 60 reports through the Report A Find program. 
The discoveries have come from all across the province and, 
while the initial intention was to hear about sites related to 
the 2013 floods, we have had many other sources of reports. 
Several have been from farmers who have found things in 
their fields, some from hikers, fishermen, and gardeners, 
and some from workers and students. Several of the finds 
reported have been from known sites, which can provide 
valuable information about the status and condition of pre-
viously documented resources. Other reports have turned 
out not to be archaeological artifacts/sites but are related 
to older fossils that proved significant to the Royal Tyrrell 
or Royal Alberta Museums, such as a dinosaur phalange 
found by an eleven year old student, and bivalves and shells 
that were washed out along Junction Creek during the 2013 
floods and found by hikers. 

A proportion of reports have been brand new archaeolog-
ical discoveries that have resulted in the proper documenta-
tion of new sites. The program, as of September 2017, has 
resulted in 13 new sites being recorded, with a few more 
that look promising but require additional follow-up. The 
sites that have been recorded include tipi rings found on 
wildlife surveys (Figure 2), historic trout-rearing ponds dis-

fisherman also kindly provided a map showing the location 
of the bones. After investigation, it was confirmed that what 
he observed was known site, EfPk-2 (FM Buffalo Jump), 
which had been visited earlier that summer by Lifeways of 
Canada while carrying out one of the flood-related surveys 
initiated by Alberta Culture and Tourism. The FM Ranch/
FM Buffalo Jump would go on to be reported several more 
times in the summer of 2015, in part, because of its high 
visibility along the river banks and its proximity to locales 
well-known by fly fishermen.

In the summer of 2015, several more reports related to 
erosion associated with the June 2013 floods were made. 
A couple of the finds were single bones found in secondary 
context along the Bow River that did not have any signs of 
cultural modification. However, one of the reports proved 
to be very important. A man and his son observed bones 
eroding out of the bank of the Sheep River. He noted that 
the riverbank had been drastically impacted by the flood in 
2013 and he described “quite a lot” of bone sticking out for 
about 60 yards, 3 to 4 feet below ground level (Figure 1). 
After following up and obtaining a location, it was deter-
mined that no site had previously been recorded here. Luck-
ily, this location was already part of one of Alberta Culture 
and Tourism’s flood-related survey programs, so we knew 
that archaeologists would eventually be visiting this part 
of the Sheep River. The location of the finds was commu-
nicated to the consultants who obtained the contract, and 
later that summer, the historic resources consultants visited 
the site, along with the person who reported the find. Field-
work yielded a significant, multicomponent bison kill site 
that was radiocarbon dated to 3020 ± 30 BP, 5400 ± 30 BP, 

Figure 1. Bison bone from the bank of the Sheep River, reported by Terry 
and Levi Brown (photo credit: Terry Brown). Photographs offer a valu-
able means of confirming the significances of reported finds.

Figure 2. Tipi Ring found during a wildlife survey (photo credit: Ted 
Nanninga).
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brochures to disseminate and/or spread the word about the 
Report A Find program through the website link: https://
www.culturetourism.alberta.ca/heritage-and-museums/pro-
grams-and-services/archaeological-survey/report-a-find/.
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covered while researching local history in the Coal Branch, 
a Besant arrowhead uncovered while digging a garden, a 
scraper encountered while out hiking, and two bifaces found 
on the shore of Lac St. Anne while digging and pouring a 
cement pad for a greenhouse. The program has also result-
ed in the donation of an impressive private collection that 
contains over 500 artifacts, including many diagnostic pro-
jectile points, lithic tools, and a perforated bone (Figure 3). 
Luckily, every find has associated locational information so 
this contribution will add a great deal to the archaeological 
record, primarily in the southern Alberta foothills including 
some flood-affected creeks and rivers.

3. Conclusion
The Report A Find program has been successful to date 

and has contributed to Alberta’s archaeological record. The 
webpage serves as a venue of communication and encour-
ages more active participation and stewardship by citizens 
of Alberta’s historic resources. Reports concerning archae-
ological sites on river edges of southern Alberta are still 
incoming, which means we are far from finished dealing 
with the erosive impacts the flood had on archaeological 
and palaeontological resources. We hope to continue to 
receive reports in the future: interested parties can receive 

Figure 3. A representative sample of artifacts from a collection donated to the Royal Alberta Museum through the Report A Find program.
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1. Introduction
In June 2013, rivers and tributaries in the Bow Riv-

er basin experienced devastating floods as a result of a 
slow-moving, heavy rainstorm in the upper drainages at 
the same time as the snowmelt peak. To the people af-
fected, the flooding seemed to be an unprecedented event. 
However, historical and geological records show that the 
floods were a rare but predictable event. This has hap-
pened before and it will happen again (Osborn 1987; Wil-
son 1987; Pomeroy et al. 2015), the only thing not pre-
dictable is precisely when it will occur. By, once again, 
demonstrating the flood potential of the Bow basin, the 
2013 floods provided further analogues for reconstruction 
of past events as well as an impetus for planning initiatives 

based on the measured impacts. These floods provide ar-
chaeologists and palaeontologists with a unique opportu-
nity to undertake multidisciplinary studies of the historic 
resources present along several rivers in the Bow River 
system, in order to identify how much these resources 
have been impacted by the flood and to arrive at a better 
understanding of the geological contexts of these finds. 

In the aftermath of the 2013 flood, archaeological and 
palaeontological surveys along the Bow, Sheep, and 
Highwood rivers in 2013, 2014, and 2015 have allowed 
us to compile an inventory of the rich cultural and histor-
ic resources associated with these watercourses. Results 
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katchewan River, the Bow River is over 587 kilometres in 
length and drains an area of 26,200 square kilometres. The 
geographic reach of the Bow watershed covers all of the 
major physiographic regions present in the southern part 
of the province, from the high peaks of the Main Ranges, 
through the Front Ranges and dry Eastern Slopes of the 
Rocky Mountains, to the lower ridges and rolling topogra-
phy of the Foothills, and finally, to the undulating lands of 
the Great Plains. The greater Bow River Basin, including 
major tributaries such as the Kananaskis River, the Elbow 
River, and further downstream, the Highwood River, covers 
almost a quarter of southern Alberta and contributes over 
40% of all the water that flows through the South Saskatch-
ewan River system (Figure 1). Currently, almost half of the 
province’s population resides within the Bow River water-
shed or relies on its water for sustenance.

In June 2013, high waters from spring runoff combined 
with torrential rainfall from a slow-moving weather system, 
created catastrophic flooding throughout the Bow River wa-
tershed. Affected rivers included the Bow River itself, as 
well as the Highwood, Sheep, Elbow, and Kananaskis rivers 
and numerous smaller tributary streams and creeks along 
the Front Ranges of the Rocky Mountains. At the peak of 

of these inventory surveys have been described in a series 
of detailed scientific reports providing descriptions of the 
archaeological and palaeontological finds observed in the 
context of flood impacts. Here, these results are discussed 
in a regional perspective to illustrate how these river sys-
tems were shaped and, in turn, how human populations used 
these riparian and nearby landscapes through time.

The floods had both negative and positive impacts: while 
devastating in terms of physical and financial impacts to 
property, the floods also reminded people that worse floods 
are possible. This was not the worst summer flood event of 
the historic record and it falls far short of what is possible 
in this drainage basin (Osborn 1987; Wilson 1987; Pome-
roy et al. 2015). While many archaeological and palaeon-
tological deposits were damaged by erosion, important new 
discoveries were also made at previously unknown sites and 
new exposures helped to clarify the depositional settings of 
known sites. 

2. The Bow River basin and the 2013 flood
From its headwaters between the Main and Front Ranges 

of the Rocky Mountains, to where it joins the South Sas-
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2013 flood on historic resources, and to provide recommen-
dations for their long-term preservation and management 
(Vivian 2014; Vivian and Amundsen-Meyer 2015, 2016a, 
2016b; Wilson 2015, 2016a, 2016b). Surveys have now 
been completed along most of the Bow River from Exshaw 
downstream to the Siksiká First Nation, along the Sheep 
River from Bluerock Wildland Provincial Park downstream 
to its confluence with the Highwood River, and on the Up-
per Highwood from Stony Creek (upstream from the Eden 
Valley First Nation) to Longview (Figure 1). Through these 
studies, we have gained a greater understanding of these 
river systems, the character of landforms present, the po-
tential for erosional impact to these landscapes, the ages of 
human occupations present, and the potential for erosional 
and other flood impacts upon historic resources associated 
with these occupations.

3. Previous studies of the Bow River watershed
The Bow River and its environs have long caught the at-

tention of researchers interested in the post-glacial history 
of landforms of southern Alberta and the region’s precontact 
inhabitants. Over a century ago, James Hector (1861; Spry 
1968) and then George Dawson (1875, 1884, 1891, 1897; 
Dawson and McConnell 1895) speculated about the origins 
of the terraces of the Bow valley, and first reasoned them to 
represent shorelines of a former glacial lake or incursion of 
a sea associated with the last great Ice Age. Panton (1884) 
was first to link the Bow River terraces to the action of a riv-
er different from that of today, but his opinion was ignored 
and was not shared by others until the early 1900s. Studies 
of Quaternary deposits were then effectively interrupted by 
two World Wars and the Great Depression, with geological 
attention in Alberta turning toward two great “rushes”—one 
for dinosaurs and the other for oil. In the post-war years, an 
increasing interest in Quaternary studies introduced new an-
alytical techniques and brought a renewed focus on the Bow 
and other southern Alberta rivers. Researchers from the 
Geological Survey of Canada, the Alberta Research Coun-
cil, University of Calgary, and elsewhere classified sedi-
ments and associated landforms, collected bone samples for 
radiocarbon dating, and formulated hypotheses as to how 
drainages throughout southern Alberta had been impacted 
by the glacial and post-glacial events that shaped this land-
scape. Analysts documented the role of receding ice fronts 
in deflecting rivers, which caused the sharp changes in di-
rection that typify Alberta Plains’ rivers, despite the absence 
of bedrock control. The presence of Late Pleistocene verte-
brate megafauna was documented and the role and timing 
of an “Ice-free Corridor” were debated. The earth sciences 
that contributed to these studies continue to be a rich field 
of endeavour as investigations evolve to ask new research 

the flood event, water levels were the highest seen in the last 
60 years, nearly comparable to historic flood events of the 
late 1800s and early 1900s (Pomeroy et al. 2015). The Bow, 
Highwood, and Elbow rivers were all flowing at volumes 
three times the level of the already noteworthy 2005 floods 
(Morris at al. 2014). 

The Bow, Sheep, and Highwood rivers all reached their 
high watermarks on June 21, 2013, after which floodwaters 
slowly subsided. At its height, records indicate that the Bow 
River reached a maximum discharge of 1,740 cubic metres 
per second (Instantaneous Maximum Discharge or IMD). 
Quantified another way, Environment Canada records in-
dicate that the river spiked over 4 metres in elevation, or 
nearly 3 metres above normal flows of the last two years 
(WaterSMART Solutions Ltd. 2013). Similar spikes were 
seen on the Highwood River, which reached a maximum 
discharge of 734 cubic metres per second (IMD) below the 
Little Bow Canal. On the Sheep River, the flood saw an 
estimated peak flow of over 1,000 cubic metres per second 
(IMD) in Okotoks and 720 cubic metres per second (IMD) in 
Black Diamond. This compares to peak flows of 769 cubic 
metres per second (IMD) in Okotoks and 380 cubic metres 
per second (IMD) in Black Diamond during the 2005 floods 
(Government of Alberta 2015). These floodwaters had dra-
matic impacts on human infrastructure in the Bow water-
shed, and accelerated the natural processes of erosion and 
deposition, significantly altering these river systems. How-
ever, flood impacts varied throughout the Bow watershed. 
In some areas, erosion was minimized by thick vegetation 
that held and protected the banks; in others, bedrock walls 
served as restraints. Elsewhere, extensive areas of land were 
washed away and entire new channels were formed by the 
floodwaters. In still other areas, fluvial processes deposited 
thick sand and gravel bars, deflecting river flows.

Impacts of the June 2013 flood were evident as soon as 
high water began to recede, especially the degree of erosion 
that occurred throughout the Bow watershed. In the ensu-
ing weeks, an increase in observations and public reports 
of bones washing out along riverbanks indicated the flood’s 
great impact upon historic resources (both archaeological 
and palaeontological). In response to these reports and with 
an eye to developing long-term plans for predication and 
mitigation of flood impacts on historic resources, Alberta 
Culture and Tourism initiated a series of historic resource 
surveys along watercourses within the Bow watershed. 
Since 2013, a team of archaeologists and geoscientists from 
Lifeways of Canada Limited (Lifeways), working under 
contract to Alberta Culture and Tourism, has surveyed banks 
of the Bow, Sheep, and Upper Highwood rivers to find and 
document such occurrences, to measure the impact of the 
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as to how these archaeological sites (and the patterned be-
haviour that they represent) came to be preserved, but also an 
understanding as to how past and modern landscape process-
es have selectively influenced our ability to find them. Wil-
son (1983) began to reconstruct the environments in which 
these sites were created and revealed, with the goal of pro-
ducing stronger predictive models as to where similar sites 
may be found in the future. Our archaeological and Quater-
nary palaeontological surveys completed as part of the 2013 
flood impact assessment program, as described here, build 
on this geoarchaeological approach to the Calgary area (Wil-
son 1983), applying these theories to much of the Bow River 
from Exshaw to the Siksiká First Nation boundary east of 
Carseland. We then consider how this same model applies to 
our finds on the Sheep and Highwood River.

4. Paleo-environmental background and results
The 2013 flood impact survey allowed us to conduct pa-

laeontological and palaeoenvironmental examinations of a 
large stretch of the Bow River, building on Wilson’s (1983) 
earlier studies of this watercourse and adjacent landforms in 
the Calgary area. Visually observing such a large stretch of 
the Bow Valley from river level brought a new and different 
awareness of the landscape, and challenged previous notions 
of the valley’s limitations and potential. For example, we 
had expected to encounter paleo-environmental sites where 
the floodwaters had exposed slack-water deposits with in-
place gastropods and peat sequences that could be sampled 
(these deposits are typically associated with flood plains). It 
soon became apparent that such settings have a very limited 
distribution in the study area, outside of the Bow River’s 
broad floodplain in the City of Calgary. Within Calgary, 
near the mouth of Fish Creek, lateral cutting did expose a 
small area of Late Holocene, peaty, back-swamp deposits 
with gastropods. Bison bones from overlying overbank silts 
in this exposure were dated to ~2450 14C yr BP (radiocarbon 
years before present; Vivian and Amundsen-Meyer 2015; 
Wilson 2015). This occurrence illustrates the rarity of such 
deposits in the study area, and this, in turn, relates to our 
findings about river zonation, described below.

The same section near Fish Creek yielded a geological find 
of great interest: Bridge River tephra (volcanic ash; Wilson 
2015). This tephra, from an eruption about 2350 14C yr BP at 
Mount Meager in the Pemberton area of southwestern Brit-
ish Columbia, had been recorded from west-central Alberta 
but not from this far south (e.g., Zoltai 1989). The dated bi-
son bones were closely associated with the tephra band. By 
indicating that the downwind ash-fall distribution fan was 
larger than previously thought, the discovery informs re-
constructions of the magnitude of the eruption itself, which 

questions, revisit old ones, and contribute, in many ways, to 
management and planning processes.

The importance of these riverine environments to human 
populations in southern Alberta has not been lost on archae-
ologists. In the late 1930s, Junius Bird (American Museum 
of Natural History) and Wesley Bliss (American Philosoph-
ical Society) conducted surveys within the Ice-free Corridor 
in the hope of finding sites with evidence of early human 
occupation. Bird found only crude artifacts on high terraces 
but Bliss reported “Folsom and Yuma artifacts” in collec-
tions “made in the vicinity of Calgary” (Bird 1939; Bliss 
1939:366). Again, war brought these studies to a halt. The 
formative years of Alberta archaeology in the 1950s and 
1960s saw Dr. Richard Forbis record many important sites 
along southern Alberta’s major waterways. These included 
the Ross Site, Kenny Site, and Junction Site on the Oldman 
River; and the FM Site and Sweet Site on the Bow Riv-
er, among many others. As archaeological studies became 
increasingly systematic and regulated through the 1970s, 
valleys in the Bow River watershed remained a focus for 
investigations. A University of Calgary field school inven-
toried archaeological sites between Calgary and Cochrane, 
and in 1972, a team of its graduate students completed a 
more expansive survey of the Bow River from Fish Creek 
to the Highwood River confluence (Rogers and McIntyre 
1972). Building on this survey’s success, Rogers followed 
up with an inventory of archaeological sites along the Sheep 
River and another along the lower Highwood. This work 
found numerous archaeological sites which were docu-
mented with site forms, but full survey reports were never 
produced. The lack of survey reports has limited the overall 
utility of these inventories and has left many questions un-
answered as to the contexts of the recorded sites and even 
the extent of the areas studied. Rarely, was detail provided 
as to the nature of exposed sediments or the age and charac-
ter of observed landforms.

A departure from the earlier Bow River surveys was the 
study completed by Michael Wilson, which formed the basis 
of his dissertation defended in 1981 (Wilson 1983). Wilson 
took advantage of Calgary’s building boom in the 1970s to 
locate and record archaeological and Quaternary palaeonto-
logical sites and to document their geological contexts and 
associated landforms. The resulting study remains one of 
the few to provide an integrated inventory of such finds in 
their geographic and geological contexts, using sites found 
along the Bow River. This approach seeks a more compre-
hensive understanding of archaeological and paleontological 
occurrences, both in temporal and landscape contexts, while 
attempting to determine where, when, and how they were 
deposited. Wilson sought not only a taphonomic perspective 
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tres since BCF times, becoming entrenched in, or resting 
upon, bedrock to varying degrees. During Clovis times, the 
valleys were less entrenched and their floors broad, with a 
much different appearance from that of today. The survey 
work and literature review associated with the flood studies 
have also reopened another issue—that of the relationship 
between the Highwood and Sheep rivers. A very low divide 
separates the Highwood River from the headwaters of the 
Little Bow River, constituting a low area within the Town of 
High River. That area was inundated during the 2013 flood 
and ponded waters lingered long after the flood crest had 
passed. It has long been suspected that the Highwood River 
originally flowed southeastward via the Little Bow River 
into the Oldman drainage, and that it was captured at some 
undefined time by a headward-cutting tributary of the Sheep 
River, a tributary that was also separated from the Highwood 
by a relatively low divide. Avulsion of the Highwood River 
to a new channel, itself, likely involved a flood event, with 
over-spilling waters contributing their erosive force across 
the low divide into the Sheep tributary. After one or more 
such events, the main body of the Highwood River shifted 
to the northward path, taking over as the trunk stream for 
the Sheep River, and largely abandoned the Little Bow val-

was associated with a Mt.-St.-Helens-like flank collapse 
and lateral blast (Hickson et al. 1999; Simpson et al. 2006). 
Given the thinness of this tephra (a few millimetres), it may 
not have been observed at all were it not in a freshly cut ex-
posure and in slackwater sediments, and for Wilson’s prior 
experience with several Cascade Range tephras.

4.1 The Bighill Creek Formation and its implications
This new awareness of landscape also led to a greater un-

derstanding of the Late Pleistocene Bighill Creek Formation 
(BCF). Following earlier studies of the Bow valley, it was 
expected that this gravel and sand unit would form a rela-
tively continuous high-terrace “ribbon” along the Bow val-
ley from at least Cochrane to Carseland. This understanding 
was based on a mental “connecting of the dots” from one 
previously recorded occurrence to the next (e.g., Stalk-
er 1968; Jackson et al. 1982; Wilson 1983, 1987). In fact, 
much of what might once have been relatively continuous 
had been profoundly affected by Holocene erosion and his-
toric gravel mining, leaving what is now a critically endan-
gered geological and palaeontological resource in need of 
urgent study (Wilson 2015).

What is the importance of the BCF for palaeontology and 
archaeology? First, it has yielded an important collection 
of vertebrate megafauna including mammoth, horse, camel, 
bison, bighorn sheep, and caribou (Churcher 1968, 1975; 
Wilson and Churcher 1978, 1984; Wilson et al. 2008). A 
large bison skull was an important find made after the flood 
at Calgary cut into BCF gravels at Montgomery (Figure 2; 
Vivian 2014). Dates on vertebrate megafauna recovered 
within the BCF, including now-extinct species, range from 
about 11,400 to 10,000 4C yr BP. Closer study of the BCF 
dates on the Bow and other drainages revealed that they fell 
into two clusters, ~11,400 to 10,700 and ~10,200 to 10,000 
(or 9800) 14C yr BP, essentially bracketing the Younger 
Dryas (Wilson et al. 2008). We now know that these ani-
mals lived in a warming, not periglacial, environment, and 
that they represented a fauna moving northward into the 
“ice-free corridor” from the Great Plains, not coming south-
ward from Beringia. The early cluster of BCF dates coin-
cides with the time of Clovis peoples on the Plains and it is 
likely that these people were part of that northward move-
ment (Wilson 1996; Wilson et al. 2008). The now-extinct 
fauna seem to belong to the early BCF date cluster, with 
only the giant bison surviving to the late BCF cluster, so the 
extinction events seem to have happened during Younger 
Dryas times and in the presence of human hunters.

Flood impact studies in the Bow watershed indicate that 
some reaches of these rivers have cut down about 10 me-

Figure 2. Freshly exposed Bison antiqus skull at EgPn-762.
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System [NTS] topographic map are approximations of no 
value in such a study). The presence of upstream-migrating 
knickpoints, as are well represented along the rivers in the 
Bow watershed, further bedevils any attempts at long-dis-
tance correlation based on terrace levels. Mistakes can be 
made in other ways as well. For example, the presence or 
absence of Mazama tephra in terrace deposits has been used 
to distinguish older and younger terraces (e.g., Pennock and 
Vreeken [1986] for the Highwood River). This approach 
can be valid, provided that the tephra is demonstrably in 
overbank sediments of an alluvial fill (the “terrace fill”) and 
not simply in a capping colluvial drape or aeolian sheet, as 
are common on terrace surfaces along these rivers. Tephra 
layers in non-alluvial strata can only be limiting dates for 
the terrace fills atop which they lie and, more importantly, 
do not provide limiting dates for river incision from that 
terrace level. This is because they could have continued to 
grow atop the fill long after the river had abandoned the 
surface. 

Not all terraces are alike, and the character of a terrace has 
important implications for palaeoenvironmental studies and 
the ages of archaeological sites associated with these land-
forms. “Paired terraces” result when aggradation leads to 
deposition of an alluvial fill, then degradation (incision) by 
the river occurs. This leaves the top of the alluvial fill (fill-
top) as a floodplain remnant that is much the same elevation 
on both sides of the river, allowing for some local surface 
erosion as the river abandons its former plain. The key here 
is that, with paired terraces, there has been a clear reversal 
in river behaviour from aggradation to degradation which 
probably would have required some sort of environmental 
change. There is still a problem of equifinality, in that sever-
al different inputs might have produced the same result. The 
environmental change may have involved upstream factors 
(such as changes in river discharge or sediment input) or 
downstream factors (such as a change in base level, with a 
tributary responding to downcutting on the trunk river). The 
causes of these changes need to be clarified; thus additional 
lines of evidence are needed to narrow down the range of 
possibilities.

“Unpaired terraces” result from gradual downcutting with 
migration of meanders. The greatest erosional force direct-
ed by the river at a meander is located somewhat down-
stream from the mid-point of the meander, on the outside 
of the meander bend. This is why the meanders tend to 
migrate both laterally and in a downstream direction. On 
the low-energy “inside” of the meander bend is a point bar, 
which also grows laterally and in a downstream direction 
(Figure 3). Its surface (the point-bar slip-off surface) is gen-
tly sloping toward the river, and its deposits are laterally 

ley. Our finding of BCF-like gravels and sands on the Sheep 
and Highwood rivers, and especially the pre-1930 find of 
mammoth teeth in terrace gravels on the Highwood River 
east of Aldersyde (between High River and the confluence 
with the Sheep), would indicate that the avulsion event 
and river capture occurred before BCF deposition. In other 
words, this event occurred before Clovis times. That would 
mean, in turn, that broad surfaces along the Little Bow val-
ley have been conserved with minimal lateral erosion since 
before Clovis times, and that their mantle of slope-derived 
sediments (colluvium) and occasional overbank sediments 
from the Little Bow could preserve significant Late Pleisto-
cene vertebrate fossils and archaeological remains. Such a 
scenario has obvious planning implications for the conser-
vation of historic resources. Gravel-mining operations and 
other impacts on both the Lower Highwood River and the 
upper Little Bow valley should be monitored closely.

4.2 The formation processes of terraces, point bars, 
and scroll bars

The downcutting of these river valleys that has occurred 
since BCF times has important implications for the types 
of landforms present along waterways in the Bow drain-
age, and for their potential to contain archaeological sites of 
varying time depths. It is well known that, while rivers are 
downcutting, they can leave behind bench-like terraces as 
remnants of former floodplains. Obviously, terraces require 
downcutting to be produced and cannot occur along rivers 
that are aggradational (raising their bed levels); however, 
there are other requirements, too. Terraces will be rare and 
of limited extent where rivers are entrenched in bedrock and 
undergo little lateral migration and, hence, geological set-
tings are important. In areas where lateral erosion is more 
common, rivers can develop broad floodplains with mean-
ders of varying amplitude, leaving behind terraces as down-
cutting occurs (Wilson 2015, 2016a, 2016b).

It is important to distinguish “terraces” (erosional rem-
nants) from “terrace fills” (the alluvial deposits associated 
with them). In some cases, it is possible to correlate (trace, 
laterally) the actual terrace surfaces, provided they have not 
been differentially eroded in the process of abandonment 
by the river. It is also possible to correlate terrace fills on 
the basis of their character and age, even though they might 
vary in level above the river by, for example, dropping in 
level as one moves upstream or downstream, indicating a 
change in river gradient. A third possibility is to correlate 
the levels of laterally planed bedrock or other deposits that 
underlie a given terrace fill. Any correlations based upon 
level must have highly accurate elevation information to be 
valid (the interpolated contours of a National Topographic 
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Post-2013 flood impact investigations along the Bow, 
Sheep, and Highwood rivers revealed that paired terraces 
could only be demonstrated for high surfaces of known or 
probably Late Pleistocene age, possibly all associated with 
the Bighill Creek Formation terrace fill. As in Calgary, there 
is also a possible early- to mid-Holocene, post-BCF fill typ-
ified by finer-grained deposits and containing a Mazama 
tephra band. However, careful study is needed to confirm 
that the tephra is in overbank alluvium and not capping 
colluvium. All younger, mid- to late-Holocene terraces are 
unpaired slip-offs. In bedrock-incised reaches we saw only 
unpaired terraces at levels lower than that with the BCF fill. 

4.3 A landscape model of river zonation
Based on these observations of river formation processes, 

an idealized model of the Bow, Sheep, and Highwood rivers 
with three longitudinal zones was developed. Each zone has 
its own geomorphic characteristics and dominant processes 
(Figure 4). Importantly, the zones differ in terms of their 
likelihood for preservation of archaeological or palaeonto-
logical remains, as well as in terms of their vulnerability to 
flood damage (Vivian and Amundsen-Meyer 2016a, 2016b; 
Wilson 2016a, 2016b). In its simplest form, the model does 
not perfectly describe any one drainage. However, the pur-
pose of a model is to simplify comparison and to serve as 
a heuristic device against which to measure each example. 

Zone one is an upstream, largely intermontane reach in 
which cross-valley growth of paraglacial debris-flow fans 
(Figures 4 and 5) has introduced huge amounts of sediment, 

time-transgressive—i.e., they are younger near the river and 
older away from the river. If lateral migration continued in 
only one direction, there would be no terracing, only enor-
mous slip-off surfaces. But with downstream migration as 
well, the meander direction at a given locality will even-
tually “reverse”—that is, alternate right and left meanders 
will “pass through” the locality. As a result, the direction of 
erosion will change and the river will cut laterally into an 
old slip-off surface while continuing to produce a new one. 
The result is a series of stepped surfaces that might, at first, 
resemble paired terraces, but the surface slope is different. 
More importantly, unpaired terraces require no reversal of 
river behaviour to be produced, and hence they do not have 
much inherent value for palaeoenvironmental reconstruc-
tion other than to indicate that there has been steady down-
cutting. Because of shared meander behaviour, it may be 
possible to trace unpaired terraces over very short distances, 
in which case they are useful locally (e.g., within the City of 
Calgary). However, lateral variations in age resulting from 
their lateral growth make these correlations more complex 
that they would, at first, seem.

Finally, “scroll bars” are temporary depositional features 
along confined reaches of the river, alternating from one 
side to the other, as the river swings back and forth across 
its channel (Figure 3). Like point bars, these features grow 
in a lateral and downstream direction and are eroded away 
at their upstream end. Channel confinement restricts lateral 
growth, so the result is that they move through the system 
rapidly and have little or no potential for long-term storage 
of archaeological and palaeontological materials.

Figure 3. Schematic showing models of point bar and scroll bar depo-
sition.

Figure 4. Schematic model of zonation in river form and valley process-
es for the Bow, Sheep, and Highwood Rivers.
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and its landforms had already been streamlined by previous 
flood events, and the bedrock benches commonly found ad-
jacent to the river are resistant to erosion. 

Zone three is a Plains reach in which the river dominantly 
flows in a broader valley, usually cut in Quaternary deposits 
(till, glacial lake deposits, and alluvium), although now it 
has reached bedrock and is beginning to be entrenched (Fig-
ure 4). Here, the river can develop meanders and can exhibit 
a broad floodplain with terraces representing former, aban-
doned floodplain surfaces. The underlying bedrock is un-
dulating as a result of glacial scour, so some reaches in this 
zone may show moderate entrenchment into bedrock and 
characteristics similar to Zone two. Where entrenchment 
has begun, there may be incised meanders that developed 
before incision and became fixed in place during downcut-
ting. Overall, this zone has high potential for preservation 
of palaeontological and archaeological materials in alluvial 
and colluvial sediments, as well as high potential for their 
exposure by erosion along river meanders. Backswamps (as 
oxbow channels) are present and those of old floodplains 
can be exposed by lateral cutting, exposing deposits with 
valuable palaeoenvironmental information. 

5. Archaeological resources documented
With our description of the geology of the Bow watershed 

and the idealized model of these rivers outlined, we turn our 
discussion to a review of archaeological sites documented 
during post-2013 flood impact assessment studies and the 
contexts in which these sites are found. Comparison of site 
locations with the idealized model of river zones allows us 
to gain a greater understanding of the distribution and type 
of archaeological sites present, and the archaeological po-
tential of different types of river-marginal landforms. Fur-
ther, this allows us to develop a stronger predictive model 
for the location of, as yet unrecorded, archaeological sites 
along these watercourses. 

5.1 Bow River finds
On the Bow River, archaeological surveys have now been 

completed along almost the entire length of the river from 
near Exshaw to the western boundary of the Siksiká First 
Nation (Figure 1). This study has resulted in the documenta-
tion of over 50 archaeological sites exposed by flood action 
on the river, approximately half of which were previous-
ly unrecorded (Vivian 2014; Vivian and Amundsen-Meyer 
2015, 2016a). Review of these sites, in the context of the pa-
laeoenvironmental data collected, facilitates the definition 
of four separate reaches along the river where temporally 
distinct sites occur in environmentally different settings.

and has caused the main river to be deflected and to back up 
with local ponding (e.g., Lac des Arcs and Vermilion Lakes 
on the Bow). Here, the river is aggradational (raising its bed) 
or relatively steady in level, and there is little or no develop-
ment of terraces. In Zone one, preservation of ancient ma-
terial is possible; but given aggradational conditions, their 
exposure is unlikely, except on the debris-flow fans, the toes 
of which may be cut by the river. Back-swamps are present 
along the river, but their potentially valuable palaeoenviron-
mental information must be obtained through coring. 

Zone two is a Foothills reach where the river cuts across 
deformed (folded and steeply dipping) bedrock (Figure 4). 
Erosion by headward-migrating knickpoints has left the riv-
er increasingly entrenched in bedrock and increasingly un-
able to migrate laterally, although it may have done so in its 
early postglacial initiation. In essence, this reach is largely 
entrenchedin a bedrock canyon. Benches are often present, 
mostly as unpaired, bedrock-cut surfaces capped by channel 
gravels. Paired, Late Pleistocene terraces may be present, 
especially if the river flows along former glacial meltwater 
channels, but would be well above the modern, bedrock-en-
trenched river. River bends in this zone are typically not 
meanders from lateral cutting but, instead, are deflections 
caused by changes in resistance of steeply dipping bedrock 
strata to erosion. Throughput of sediment is typically in 
the form of channel-margin scroll bars that migrate rapidly 
downstream. Correspondingly, in the absence of floodplains, 
there is minimal opportunity for backswamp development, 
and palaeoenvironmental information is limited. Zone two 
has the least potential for preservation of palaeontological 
remains, except locally on the high terrace remnants. This 
zone also has the most limited potential for archaeological 
sites to be exposed immediately adjacent to the river. In this 
section, sites are most likely to be present on top of bed-
rock benches high above the river. Notably, damage from 
the 2013 floods in this zone was limited because the valley 

Figure 5. Model of relationships along debris-fan-dominated zone of up-
per drainage in mountainous areas.
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These paleosols, indicative of ancient land surfaces, demon-
strate the elevated potential for finding Early Precontact oc-
cupations in these settings and illustrate why deeply buried 
and stratified sites are found in this region. A third site along 
this reach was found in a dune, but this environmental setting 
reflects a continuing process and the temporal associations 
of archaeological finds in such a setting have less predictive 
value. Dunes and aeolian sheets are widespread in the area 
just downstream from Lac des Arcs, with the sediments de-
rived in the past (as still continues today) from wind erosion 
of the exposed flats with the river at low stages (Rutter 1972). 

From the Seebe Dam downstream to Cochrane (and be-
yond), the river becomes increasingly entrenched within 
the variably resistant bedrock formations of the Foothills, 
corresponding to Zone two of the idealized model. The bed-
rock-cut benches, with only thin, capping channel-gravels 
typically found in this stretch, were not greatly affected by 
the 2013 flood and limited erosional impacts were observed. 
Few sites were found in this context because the survey 
was focused on erosional impacts along the river. While, 
undoubtedly, there are archaeological sites to be found 
on benches and higher land surfaces along this stretch, it 
is likely that these will be smaller, less complex, and not 
deeply buried sites (given the typical absence of a thick sed-
iment cap and only thin channel gravels over bedrock). The 
deeper canyon formations, which hinder direct access to the 
river and make it much more difficult to cross, were likely 
also key factors that influenced the strategic location of sites 
within this entrenched portion.

Downstream of the Bearspaw Reservoir, the third dis-
tinct segment of the Bow River is characterized by well-de-
veloped sequences of paired terraces and slip-off surfaces 
(Zone three of the idealized model). Within the Calgary city 
limits, Wilson’s dissertation studies (1983) documented the 
development of the unpaired T1 and T2 terraces (and prob-
ably paired T3 terrace) in considerable detail. Now, with the 
surveys downstream, these landforms can be demonstrated 
to extend to the mouth of the Highwood River (Figure 7). 
Archaeologically, few of the examined land surfaces are old 
enough to include Paleoindian sites and it is generally be-
lieved that sites from this early time do not occur in the river 
valley bottomlands. 

While this may, admittedly, be a function of site visibility, 
it is certainly true that we see an explosion of sites along the 
river dating between about 3,000 and 2,000 years ago. Most 
often these sites are associated with the T2 landform, which 
stands 3 to 4 metres above present river level (Figure 7). 
Vickers and Peck (2004) suggested that wood used for fuel 
was a critical resource that attracted people to these val-

The first of these is that portion upstream of the Seebe 
(Kananaskis) Dam and Reservoir, where the Bow River is 
dominated by large, cross-valley debris-flow fans emanating 
from tributaries (corresponding to Zone one of the idealized 
model). Where these fans have flowed across the valley, and 
in places where they partially dammed the river, erosional 
exposures have typically cut off the toes of these landforms 
to create cutbank exposures 2 to 5 metres in height. The 
sediments exposed in these cutbanks are typified by thick 
layers of aeolian (wind-blown) silts and fine sands overlying 
massive debris-flow-dominated deposits of sand and gravels 
from pebbles to boulders, often angular. Mazama tephra of-
ten occurs just above the base of the aeolian cap, indicating 
that debris-flow activity had largely waned by the early Ho-
locene (Roed and Wasylyk 1973; Jackson et al. 1982). Pre-
vious archaeological assessments along the Bow River in 
the Canmore area, and extending up to Banff, demonstrated 
these debris flows to be excellent locales for deeply buried 
archaeological sites, several dating back to the Late Pleis-
tocene over 10,000 years ago, as at Vermilion Lakes (Fedje 
and White 1988; Fedje et al. 1995). Other examples include 
the Second Lake Site just outside of Banff, and downstream 
of Canmore, EgPt-28 on the Pigeon Creek Fan, and EgPs-
46, EgPs-47, and EgPs-48 on the Heart Creek Fan (Newton 
1991; Balcom et al. 1995; Clarke et al. 1996).

During the 2015 survey, these debris-flow fans were found 
to be heavily impacted by erosion, and two sites were docu-
mented in cutbank exposures, one of which was newly dis-
covered and the other, previously documented (Figure 6). 
While neither of these appears to include occupations as early 
as that at the Vermilion Lakes Site, the exposed stratigraphy 
did include buried paleosols in aeolian sediments that date 
back to early Holocene times, some below Mazama tephra. 

Figure 6. Debris-flow fan on the Upper Bow River (EgPs-47).
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5.2 Sheep River finds
In a general sense, the Sheep River shares many similar-

ities with the Bow River. It too is deeply entrenched in a 
steep-walled canyon through the Foothills (Zone two of the 
idealized model) before opening out into the wide valley 
downstream of Turner Valley (Zone three of the idealized 
model). As with the Bow River, erosional impacts along 
the upper reach of the Sheep River were limited, because 
the valley was already streamlined from earlier events. No 
archaeological sites were recorded in this canyon context 
(Vivian and Amundsen-Meyer 2016b). Downstream from 
Turner Valley, the well-formed terrace landforms that be-
come more common appear to hold good potential for ar-
chaeological resources, although these landforms are typ-
ically located well away from the river itself. EePn-87, a 
bison kill and processing site affiliated with Pelican Lake 
and McKean occupations (ca. 3,500–2,000 yr BP), hints at 
the temporal potential these landforms may hold. The Brown 
Site (EePn-97), a newly discovered site on a remnant ter-
race adjacent to the Sheep River, immediately downstream 
of Black Diamond, indicates that cultural use of some land-
forms along the river is even older, extending back to the 
formative stages of the Middle Precontact Period (Figure 8). 
Here, flood impact assessment survey in 2015 recorded evi-
dence for bison kill and processing activities dating as early 
as ca. 5,900 yr BP (Vivian and Amundsen-Meyer 2016a).

Downstream from Black Diamond to Okotoks, the river 
valley widens and older terrace levels recede from the riv-
er’s margin. Adding to the complexity of the river system 
is the fact that, in this reach, the river is also flowing along 
an old, glacial meltwater channel, so the form of the valley 

ley-bottom settings. Elsewhere, Reeves et al. (2001) have 
suggested the larger valley-bottom sites are winter camps 
associated with a marked shift in land-use that occurred 
during this period. The Bow Bottom Site (EfPm-104) is 
cited as the type site for this land-use pattern (Ronaghan 
and Landals 1982; Van Dyke 1982), but other sites that fit 
this pattern include the Quarry Park Site (Vivian 2006a), 
the Safeways Site (Vivian et al. 2009), the buried ring at 
EgPm-124 (Wilson 1983), and most recently, a buried ring 
at EfPm-37 (Meyer et al. 2016). Increased use of the valley 
bottom after this time period is marked by a myriad of small 
artifact scatters, buried hearths, and ring sites found on low-
er surfaces adjacent to the river (Vivian 2014; Vivian and 
Amundsen-Meyer 2015). The continued use of favoured 
locations, such as the FM Site, attests to the long-term re-
silience of this land-use pattern, which persisted until the 
Fur Trade Period when cultural and economic adaptations 
transformed across the West.

Downstream from the Highwood River confluence, the 
Bow River again becomes entrenched in a deep canyon 
with steep valley side walls, where it is superposed across a 
bedrock rise, a second expression of Zone two in the ideal-
ized model. The narrow valley bottom allows little room for 
landforms to develop adjacent to the river, and any evidence 
of higher terraces appears to have been washed away over 
time. The margins of the river are lined with a series of mi-
grating scroll bars—low landforms created from sediment 
deposited and subsequently re-entrained—moving down-
stream, almost as if it were a rolling wave of sand and grav-
el. Several archaeological sites were found in the context 
of these low-lying scroll bars; but, true to their geological 
context, they appear to be associated with relatively recent 
Late Precontact Period occupations. 

Figure 7. Cutbank on T2 terrace at EfPm-37, facing south.

Figure 8. Multiple components exposed in erosional exposure on Sheep 
River at EePn-97.
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Longview (Vivian and Amundsen-Meyer 2016b), in addi-
tion to the 2014 Stantec survey of the portion of the river be-
tween Longview and the Bow River confluence (Frampton 
and Bohach 2015; Porter et al. 2015). As with the Bow Riv-
er, large, cross-valley debris flows occur along the margins 
of the upper Highwood (above the Eden Valley Reserve; 
Zone one of the idealized model). Only a small number 
of these debris flows have been cut into by the Highwood 
River. Landforms observed here are complicated further 
by the inclusion of fluvial terraces graded to a glacial lake 
that ponded in the valley (Zone one of the idealized mod-
el). Entrenchment cut headward from the Foothills zone 
into this reach, which was beginning to flow on bedrock. 
Hanging tributaries provide terrace-like surfaces, while un-
paired alluvial terraces are common immediately adjacent 
to the river (Figure 10). Erosional impacts on this section 
of the Highwood River were as great as those seen on the 
Bow River downstream of Calgary, and had a significant 
impact on archaeological sites. Precontact sites along this 
reach most typically occur on unpaired alluvial terraces, 
and include campsites consisting of relatively dense con-
centrations of cultural materials. At least one of these sites, 
EcPp-30, is multicomponent (Vivian and Amundsen-Meyer 
2016b). 

Downstream of Eden Valley, the Highwood River be-
comes deeply entrenched in a bedrock canyon characterized 
by steep, vertical bedrock walls (Figure 11) that continue 
almost to Longview (Zone two of the idealized model). The 
Highwood River canyon is even more deeply entrenched 
than those on the Sheep and Bow rivers, and no fluvial ter-
races are present along this stretch, except at the very top 
of the valley walls. Erosional impacts of the 2013 flood 
along this reach of the Highwood River were not great, and 
only one site was recorded (a small Precontact campsite 

is not the work of the modern river. Erosional impacts from 
the 2013 flood in this reach were significant. However, they 
were largely confined to erosion and reworking of sediments 
along the newer landforms that characterize low-lying lands 
adjacent to the river (Figure 9). Following assessment of 
2013 flood impacts, the patterned distribution of previously 
recorded sites, which tend to be well away from the river 
on the margins of the valley, is now understood to result 
from the greater time-depth of these landforms further from 
the river. The limited number of archaeological sites that 
were found to have been impacted by erosion immediately 
adjacent to the Sheep River are considered to be relatively 
recent. This is a stark contrast to the large number of sites 
observed along the Bow River, and the higher terraces pres-
ent on this latter waterway.

The Late Pleistocene (pre-BCF and hence pre-Clovis) 
capture of the Highwood brought changes in streamflow 
and downcutting, leaving numerous high benches (mostly 
unpaired) on the Sheep River where it becomes entrenched 
downstream of Okotoks. Archaeological finds observed in 
these settings include scatters of bone and fire-broken rock 
from campsite activities. Overall, none of the sites recorded 
here appear to be multicomponent or to have a large density 
of cultural materials. Although no clearly temporally diag-
nostic artifacts were recovered, the common occurrence of 
fire-broken rock within these sites suggests that most post-
date the Paleoindian Period. Here again, the bedrock base of 
these landforms protected many of the sites in these settings 
from significant erosional impacts. 

5.3 Highwood River finds
Archaeological surveys on the Highwood River in-

clude Lifeways’ 2015 study of the upper Highwood above 

Figure 9. Low, young landforms in the Sheep River valley between Oko-
toks and Black Diamond, facing west.

Figure 10. Alluvial terrace typical of the Upper Highwood River 
(EcPp-30), facing west.
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with the view that Bighill Creek Gravels are present (fed 
by debris carried from the paraglacial fans upstream). This 
would suggest braided river conditions between ~11,400 
and 10,000 yr BP and little possibility for archaeological 
site preservation along the river itself. During subsequent 
entrenchment, early, unpaired slip-offs might have potential 
for later Paleoindian materials. Past the Sheep River con-
fluence, the Highwood continues to remain entrenched in 
a valley of the same character as that of the lower Sheep 
River. The documentation of numerous archaeological sites 
in this region demonstrates the importance of this riverine 
landscape to First Nations inhabitants (Porter et al. 2015), 
although it is unclear whether or not these sites fit within 
the pattern of winter campsites identified on the Bow River.

5.4 Discussion
In summary, archaeological surveys on the Bow, Sheep, 

and Highwood rivers have been successful in document-
ing a rich archaeological record associated with precontact 
occupation and use of these riverine environments, which 
extends back thousands of years. The multi-disciplinary 
approach followed in these investigations has facilitated 
the documentation of these archaeological sites within the 
context of the age and character of the landforms on which 
they are located. Stepping back further, we can now define 
segments of the river where specific landforms and certain 
types of sites are found or are more likely to occur. Clusters 
or concentrations of sites identified along the rivers high-
light key locations that were favoured for winter camps or 
served as fords where these rivers could be easily crossed. 
Historic source materials, including known trail routes and 
Blackfoot names for specific landscape features, can be 
used to provide a more nuanced context for these archae-
ological finds, helping analysts to integrate the geographic 
distribution of sites found along the rivers into a cultural 
framework with regional implications.

One of the best examples in which these multiple threads 
are drawn together is along the canyon of the Bow River be-
low the Highwood River confluence (Figure 12). The steep, 
north-facing slopes through this canyon mark the most east-
erly occurrence of fir, pine, and spruce seen on the Bow 
River, a fact that was well known to the Blackfoot, whose 
name for this reach downstream of the Highwood was trans-
lated on early maps as “Pine Cañon” (Dawson 1884). The 
few sites found in the valley bottom are indicative of Late 
Period camps where, coincidentally, grooved stone mauls 
have been recovered from EePk-256 and from EePk-286 
(Vivian 2006b ; Vivian and Amundsen 2015). Furthermore, 
conifer residues have now been identified on the EePk-286 
maul (Malainey and Figol 2010). Residue analysis indicates 

[EdPn-62]; Vivian and Amundsen-Meyer 2016b). As with 
the Bow River, it is likely that archaeological sites do oc-
cur on the high benches and valley rim above the canyon 
walls, but these are unlikely to be large campsite locations 
to which people returned year after year.

Below Longview, the Highwood passes through bed-
rock-controlled ridges before spilling out into a wider 
valley characterized by a wide, low floodplain with many 
back-channels and oxbows (Zone three of the idealized 
model). Some of the capping sediments on these landforms 
are fine-grained colluvium derived from nearby glacial 
lake sediments. Similar to the Bow River, the sequence of 
well-developed terraces seen at different elevations results 
in deep stratigraphic exposures of thick sediments, pa-
leosols, and (in select locales) multiple cultural occupations. 
Scatters of bone and stone artifacts and pieces of fire-bro-
ken rock, indicative of campsite activities, were common 
on both the north and south banks of the Highwood through 
this reach (Porter et al. 2015).

At High River, we reach the point where the Highwood 
was cut off from its original course in the Late Pleisto-
cene and, continuing downstream from a point not far to 
the northeast, the riverbanks become abrupt and steeply 
cut into the surrounding Quaternary deposits and bedrock. 
Landforms adjacent to the river include benches and ter-
races characterized by deep sedimentation, once again in-
cluding colluvium above alluvium. Porter et al. (2015) doc-
ument numerous finds and archaeological sites along this 
stretch, but few appear to predate the Mazama Tephra fall 
and it is debatable whether any Paleoindian sites will be 
found in this context. The early find of mammoth teeth at 
a gravel pit along the river, east of Aldersyde, is consistent 

Figure 11. Highwood River canyon, facing east.
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and geological contexts, of archaeological sites recorded 
along watercourses within it. It is telling that few sites of 
any great age are found on the lowest levels above the riv-
er, and that sites older than 4,000 years in age are rare in 
the river valleys. In part, this is due to the lack of riverside 
exposures of older land surfaces, which typically occur at 
slightly higher elevations above and back from the river. 
This pattern is also thought, in part, to represent a cultural 
change which saw people shift toward a greater use of the 
river valley through time. 

The results of these studies have not only contributed 
greatly toward our understanding of the natural history and 
human use of the Bow River watershed, they have also 
served to highlight the fragility of these non-renewable his-
toric resources. We have been reminded that these rivers 
are significantly flood-prone. The impact of the 2013 flood 
and associated erosion to historic resources throughout the 
Bow River watershed has been demonstrated to be real and 
highly significant, although variable, throughout each seg-
ment of the various rivers. In places, remnants of campsites 
and buffalo kill sites that have remained relatively intact for 
as much as 3,000 or 4,000 years are being washed away by 

the maul from EePk-256 was also primarily used to pro-
cess low-fat-content plant material, although conifer was 
not specified (Malainey and Figol 2016). In this way, the 
multiple lines of evidence all point to this as an important 
locale where First Nations inhabitants focused on the sig-
nificant and unique conifer resources that could be gathered 
here. Elsewhere, a lack of Blackfoot place names appears 
to correspond with areas where low site densities or other 
data gaps exist, hinting at geographic regions that likely re-
mained more peripheral to seasonal land-use patterns (Viv-
ian and Amundsen-Meyer 2015, 2016a, 2016b). This line 
of reasoning may lead to an explanation for the seemingly 
lower number of sites associated with upper valley settings 
along the Bow and Highwood Rivers: regions that we know, 
in general, were frequented by members of the Stoney and 
Kutenai Nations, as well as the Blackfoot. 

6. Conclusion
Results of the flood impact assessment surveys of the 

Bow, Sheep, and Highwood rivers have made a substan-
tial contribution to the understanding of both the precontact 
land-use in the Bow watershed, and the diversity, locations, 

Figure 12. Trails, fords, Blackfoot named places, and archaeological sites in the Pine Cañon area
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changes in the flow of the Sheep, Highwood, and Bow riv-
ers. Erosional forces of the flood-exposed sediments, fossils, 
and archaeological finds that had been buried for thousands 
of years, and the resulting survey and assessment studies 
have led to the recording of many previously-unknown 
sites. Although the impacts of specific erosional events are 
localized, on a regional scale the 2013 flood demonstrates 
how susceptible historic resources are to being destroyed. 
In this light, the idea that archaeological and palaeontolog-
ical sites can be given long-term protection along the river 
simply by “storage” (prevention of development impacts) 
is open to challenge. The flood has had real value, then, 
in making scientists, planners, and the general public think 
about these important issues that will persist.

To conclude, these post-2013 flood impact assessment 
studies have been an important first step in dealing with 
flood-affected areas in the Bow River watershed and the 
cultural resources that are threatened along its watercours-
es. It is certain that erosional forces will continue to im-
pact known sites and those yet to be discovered, and these 
studies have demonstrated that even the daily flow of the 
rivers and associated erosion have high potential to impact 
historic resources. Erosion was particularly hazardous to 
historic resources on alluvial terraces in these river systems, 
and it appears that meandering river systems dominated by 
these landforms are particularly susceptible to flood-related 
impacts. Greater attention should be paid to the Red Deer, 
North Saskatchewan, Battle, Athabasca, and Peace Rivers, 
most or all of which are likely to be similarly susceptible to 
catastrophic flood events.
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1. Introduction
Faunal and floral macrofossils, animal and plant re-

mains visible with the naked eye (though often only 
identifiable through microscopy), are common palae-
oenvironmental indicators recovered from sediment 
samples. Macrofossils include a vast array of small 
organisms and remnants of past life. Pieces of wood, 
leaves, and insect remains are all macrofossils, but our 
focus here is on seeds and mollusc shells. The analysis 
of macrofossils provides context for archaeological and 
palaeontological studies but is also useful for providing 
ecological data for the development of detailed, locali-
ty-specific (e.g., Bolton 2017) and larger scale, regional, 
palaeoenvironmental reconstructions (e.g., Bolton and 
Beaudoin 2017).

Recently, as part of Alberta Culture and Tourism’s 
flood impact assessment program in southern Alberta, 

we have analyzed macrofossils extracted from sampled 
flood deposits and other alluvial sediments collected 
from the banks and riparian areas of select southwest Al-
berta streams, namely the Highwood, Bow, and Kanan-
askis Rivers, as well as Fish, Tongue, and Jumpingpound 
Creeks. Although a large variety of macroremains were 
found in these samples (at least 539 unique taxa/forms/
ontogenic stages), some taxa were very common and oc-
curred in most assemblages. Only a few of the more than 
40 samples processed lacked any of the common taxa. 
On the other hand, many samples had multiple common 
taxa represented.

In this paper we highlight a few of the most common 
taxa detected in the flood deposits, describing their 
general morphologies and providing light microscope 
(LM) photographs of fossil macroremains, modern 
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Macrofossils such as seeds and shells are excellent resources for reconstructing past environments. Assemblages of 
these remains provide context for archaeological and palaeontological studies. This paper reviews diagnostic charac-
teristics and presents microphotographs of fossil and modern specimens of taxa commonly encountered in near-stream 
sediment samples from a southern Alberta flood investigation program. Four examples each of terrestrial gastropods, 
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2.1 Terrestrial gastropods

2.1.1 Discus whitneyi
The basics: Known as the forest disk snail, D. whitneyi is 

a common terrestrial snail presently found in large swaths 
of the United States and Canada. Its shell is flatly coiled 
with distinctive ribs radiating from its apex.

The details: The shells of D. whitneyi may be as wide 
as 6.5 millimetres but are usually smaller (Hendricks 
2012:125). Its key diagnostic characteristics include a 
flattened heliciform morphology with a somewhat con-
vex aperture, as well as radial ribs visible over nearly all 
the shell, including on the interior of the open umbilicus 
(Hotopp et al. 2013; Figure 1). The only region that lacks 
ribs is the nuclear region (Forsyth 2004:82). Another spe-
cies with axial ribs is Vallonia gracilicosta. However, that 
taxon’s ribs are generally less dense than those of D. whit-
neyi (though our analysis of modern and fossil specimens 
reveals this is not always the case), and are populated with 
finer striae between. Some fossil specimens of D. whitneyi 
exhibit eroded periostracum, and in some cases the axial 
ribs, particularly on the bottom of the body whorl, are faint 
or seemingly lacking. To verify that shells of this descrip-
tion are not the related species D. shimeki (which lacks um-
bilical ribs), check the interior of the umbilicus for ribs; in 
D. shimeki, they should be absent.

2.1.2 Euconulus fulvus
The basics: The brown hive snail, E. fulvus, takes after 

its namesake, with a beehive-shaped shell that is smooth 
at first glance. This snail is common at grassy or forested 
sites. 

The details: E. fulvus possess shells up to about 3.5 mil-
limetres wide that are slightly shorter than wide, translucent 
brown, silky in lustre, and though superficially smooth-sur-
faced, they are covered in fine, closely spaced axial threads, 
and even finer spiral striae (though sometimes the striae are 
absent; Forsyth 2004:94). Shells grow up to about five and 
a half whorls, with narrowly crescent-shaped apertures, and 
their umbilici are tiny or entirely closed (Forsyth 2004:94). 
Apertures are often broken (Figure 2, both modern and fos-
sil specimens), though the beehive-like shell morphology 
and other basic characteristics are still normally preserved.

2.1.3 Succineidae
The basics: A family of thin-shelled land snails, often 

amber in colour, the Succineidae, are broadly called “amber 
snails”. The size of their apertures and body whorls relative 

comparative material, and scanning electron microscope 
(SEM) images of specimens where available. All taxa dis-
cussed are native to Alberta and much of western Cana-
da and thus could be expected in samples from any time 
during the postglacial interval (the last 11,000 years). For 
molluscs, fossil specimens often lack the periostracum—
the thin outer organic coating or “skin” of the shell. Thus, 
colour patterns on fossil and modern shells in the same 
taxon may differ. However, characteristics such as size, 
shape, coiling habit, size and structure of the aperture, and 
surface sculpturing persist even in highly weathered spec-
imens. These characteristics usually form the basis for 
identification. Similarly, for seeds, appendages may often 
be lost on fossil specimens but overall morphology, size, 
and structure persist and form the basis for identification. 

Our goal is to provide an accessible primer for research-
ers or interested non-specialists to help them identify some 
macrofossils frequently found in alluvial/riparian contexts. 
We suspect that in many cases macrofossils are often over-
looked during field assays due to their small size, and per-
haps because they are “out of the speciality area” of the 
individual. We hope to show that it is worth taking a lit-
tle extra care to check for macrofossils in the field and that 
the identification of many commonly occurring seeds and 
shells need not be onerous.

2. Microphotography and descriptions of 
common taxa

The following photographs were taken of fossil macro-
remains collected and analyzed as part of Alberta Culture 
and Tourism’s flood impact assessment program in south-
ern Alberta and modern specimens from the Royal Alber-
ta Museum (RAM)’s Quaternary Environments program 
modern reference collection. Each figure row (two to four 
images) has a consistent scale (image bar is 1 millimetre 
long), except in enlarged images where the scale factor is 
noted. Although effort has been made to keep the scale of 
images vertically in sync within each figure as well, due to 
variability in specimen size, alternate scaling was neces-
sary for some rows.

For each taxon, a brief highlight of its most striking mor-
phological characteristics and its general ecological niche 
is presented under the sub-heading “The basics”. More 
thorough descriptions of each taxon, intended for positive 
identification, are presented under the sub-heading “The de-
tails”. We have appended at end of the paper, a glossary of 
terms used in the descriptions, the meaning or use of which 
may be unfamiliar to non-specialists.
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Figure 1. Microphotographs of Discus whitneyi shells. Top: fossil LM; middle: modern LM; bottom: 
modern SEM, right image shows body whorl axial rib detail.

Figure 2. Microphotographs of Euconulus fulvus shells. Top: fossil LM; middle: Modern LM; bottom: 
fossil SEM.
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2.1.4 Vallonia gracilicosta
The basics: One of the most common riparian land snails, 

V. gracilicosta, the multi-ribbed Vallonia, is typified by its 
rather small size, prominent axial ribs, and its thickened and 
expanded aperture that forms a rim.

The details: V. gracilicosta shells grow to about 2.9 
millimetres in width and 1.2 millimetres high, and are 
flattened heliciform in shape with widely spaced lamel-
lar axial ribs (Hotopp et al. 2013). In modern specimens, 
the shells are normally translucent whitish to pale brown, 
though, like Gyraulus snails (section 2.2.1), fossil spec-
imens are normally markedly opaque (Figure 4). Proba-
bly the most diagnostic feature of this species is the rather 
strongly prosocline aperture and, especially, its thickened 
apertural lip. Although it is frequently damaged, or even 
broken off on fossil specimens (Figure 4), it is robust 
enough that even in cases where the rest of the shell is not 
well-preserved, the c-shaped aperture rim still survives 
and is identifiable.

to their spires is remarkable and allows for relatively quick 
identification to the family level. They are typical of wet-
land, or especially wet, sites, though they are surprisingly 
wide-ranging, and globally, are actually more representa-
tive of dry climate than other taxa detailed here (Bolton and 
Beaudoin 2017).

The details: Succineidae have conispiral shells that are 
identified by their large apertures and very rapidly expand-
ing body whorls (i.e., they exhibit “succiniform morpholo-
gy”). Shells of this family are generally smooth-surfaced, 
though axial threads are normally visible (Figure 3, espe-
cially SEM images, bottom). Succineid taxonomy is com-
plicated and constantly shifting; further, the features most 
useful for identification, particularly the animal’s soft anat-
omy, chiefly sex organs, are not ordinarily preserved, even 
in modern specimens found dead (Figure 3, middle). Unfor-
tunately, identification to species based on shell morphol-
ogy is not feasible (Burch 1962:67; Forsyth 2004:39). As 
such, we, as with most macrofossil researchers, halt suc-
cineid shell identification at the family level. 

Figure 3. Microphotographs of Succineidae shells. Top: fossil LM (left and right are two specimens); middle: modern 
LM; bottom: fossil SEM, middle right image shows body whorl surface detail, far right shows spire/nuclear region detail.
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2.2.2 Helisoma anceps
The basics: The two-ridged ram’s-horn snail, H. anceps, 

an obligate permanent-water snail, is characterized by its 
rather prominent carinal ridges on both umbilical and api-
cal faces. Its right-handed coiling helps differentiate it from 
other similar taxa.

 The details: H. anceps possess dextrally coiling shells 
that can be up to 2 centimetres wide and 12 millimetres 
high, with as many as four and a half whorls, though most 
specimens are much smaller (Figure 6; Clarke 1981:198). 
The most defining characteristics of this shell’s morphol-
ogy include double carinae as well as fine axial striae. To 
separate this species from similar ridged snails (e.g., Pla-
norbella spp., a sinistral genus) the direction of coiling is 
important. The umbilicus of H. anceps is deep and rather 
narrow (Clarke 1981:198), whereas the apical face is not so 
impressed. The ear-shaped apertures of this snail are often 
marginally expanded (Figure 6, top), although this enlarged 
region is often damaged or missing, particularly on shells 
that have been transported or are immature (Figure 6, mid-
dle and bottom). These shells are apparently quite fragile 
and are rarely found whole.

2.2 Aquatic molluscs

2.2.1 Gyraulus circumstriatus
The basics: A rather minute aquatic snail of pools, ponds, 

and small streams (Clarke 1981:176), the disk gyro snail, 
G. circumstriatus, is flatly coiled and almost transversely 
symmetrical with slowly increasing whorl size.

The details: Shells of G. circumstriatus are flatly plani-
spiral, dextrally coiling, and often semi-transparent (Clarke 
1981:176). Many fossil specimens are opaque instead of 
transparent (Figure 4), possibly due to aragonite reminer-
alization following groundwater percolation or weathering. 
Their shells are up to 5 millimetres wide and 1.5 millimetres 
tall (Clarke 1981:176), though as seen in Figure 5, less ma-
ture specimens (exhibiting fewer than four whorls) are much 
smaller, often only around 2 or 3 millimetres. Because the two 
sides of the shell are mostly symmetrical (and the ovate aper-
ture is only slightly prosocline, unlike G. parvus and G. de-
flectus which diverge from the medial line more noticeably), 
both apical and umbilical views present almost identically—
just with mirrored spiral patterns. The shell sculpture is very 
fine striae and growth lines, and, when the periostracum is 
well-preserved, it is smooth and shiny (Clarke 1981:176).

Figure 4. Microphotographs of Vallonia gracilicosta shells. Top: fossil LM, middle: modern LM; bottom: modern 
SEM, far right image shows body whorl surface detail.
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Figure 5. Microphotographs of Gyraulus circumstriatus shells. Top: fossil LM; middle: modern LM; 
bottom: modern SEM, far image right shows body whorl suture detail.

Figure 6. Microphotographs of Helisoma anceps shells. Top: fossil LM; middle: modern LM; bottom: 
modern SEM, right image shows apex surface detail.
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justify extended soaking and/or the use of disaggregation 
agents (e.g., sodium pyrophosphate) in macrofossil sample 
pre-treatment to reduce the need for mechanical agitation 
(see Beaudoin 2006, 2007).

2.2.4 Pisidium spp.
The basics: Small “pea clams” of the genus Pisidium are 

common in samples of both lacustrine and riverine origin. 
They look like miniature versions of the large marine clams 
with which most people are familiar. Most often, the shells 
are disarticulated (i.e., with valves separated), though very 
occasionally, especially in relatively recent samples, the 
valves can remain together. 

The details: Adult shells are normally small—only 3 to 
11 millimetres—and rarely over 5 millimetres long, typical-
ly with an obliquely oval shape, and usually with an offset 
hinge relative to the umbo (Killeen 2009:24). Another ge-
nus from this family, Sphaerium, is superficially similar to 
Pisidium, but their valves are normally larger—from 8 to 
20 millimetres—and have more centrally positioned beaks. 
Admittedly, identification to species within this genus is not 
always straightforward, but invariably, the arrangement, 
size, and shape of the hinge teeth or lateral cusps are im-
portant diagnostic features. This assessment requires the 
comparison of left and right valves; distinguished by the 

2.2.3 Physa gyrina
The basics: Probably one of, if not the most, frequent-

ly encountered, sinistrally coiling snail in Alberta, Physa 
gyrina, the common tadpole snail, features a short spire and 
rapidly expanding whorls, resulting in a very large aperture 
on the left side.

The details: P. gyrina possess delicate shells which can 
grow up to five and half whorls and up to 24 millimetres 
high (16 millimetres wide; Clarke 1981:152), though few 
reach this size—most are under a centimetre high. The most 
striking feature of this snail, aside from its coiling direction, 
is its large aperture and body whorl—comprising as much 
as 80 percent of the shell height. The whorls are “gently 
rounded and loosely coiled, that is, overlapping the previ-
ous whorl only to a line that is below, or at the periphery of 
that whorl” (Clarke 1981:152). This can be seen particularly 
clearly in the SEM images of Figure 7 (bottom). Despite 
how relatively common Physa shells are in the macrofos-
sil-rich fluvial sediment samples we studied, we suspect 
that due to their fragile nature they are probably under-rep-
resented (i.e., their shells are often reduced to unidentifiable 
fragments) in our and other macrofossil assemblages, espe-
cially those that were significantly transported before depo-
sition. For this reason, special care should be taken to pre-
pare samples as delicately as possible. Their recovery may 

Figure 7. Microphotographs of Physa gyrina shells. Top left: fossil LM (front and back); top right: modern LM (front and back); bottom: modern SEM. 
Bottom right image shows spire/nuclear region detail.
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imens. Note, as in the top row of Figure 9, macrofossils 
may variously lack or maintain tubercles or bristles, but 
even when these features are missing, the shape, texture, 
and apical/hilar scarring are still diagnostic.

2.3.2 Potamogeton spp.
The basics: Potamogeton, or pondweeds, are aquatic 

plants that bear distinctive “ear-shaped” fruits with trap 
doors that open along their backs.

The details: Though sometimes called achenes, Pota-
mogeton seeds are technically dehiscent fruits, owing to 
their dorsal “trap doors”. Often these trap doors are partial-
ly or wholly separated from the main fruit body, and even 
when found alone, are sufficiently diagnostic to be identi-
fied at least to genus, and sometimes species. Many speci-
mens exhibit a dorsal keel (along the trap door), although 
the size and form of this feature can be variable within each 
species, and can be challenging to interpret in fossil materi-
al because what may have been a “smooth” keel in life may 
resolve as a “ragged” or “serrated” keel in weathered spec-
imens. Also, Potamogeton fruits often have diagnostic api-
cal styles (referred to in some literature as “beaks”). Again, 
care should be taken when interpreting this feature, because 
physical processes (e.g., weathering) or developmental nu-
ances may impart unexpected inconsistency in their shape 

possession of single lateral cusps on either side of the left 
valve, double lateral cusps on the right (Figure 8, bottom 
right), as well as a pair of stacked cardinal (hinge) teeth 
on the left valve, and only a single cardinal tooth on the 
right valve (Figure 8, top right). For guidance in identifying 
members of this taxon to species, see Clarke 1973 and 1981. 
Normally, we identify these to the genus level only.

2.3 Emergent and aquatic plants

2.3.1 Eleocharis palustris
The basics: The “seeds” of the emergent wetland plant, E. 

palustris, the common spikerush, are technically achenes. 
The achenes feature noticeable pyramidal tubercles on a 
shield-shaped body. 

The details: Achenes are normally about 1.5 millimetres 
long, yellow to brown in colour, and smooth (to finely ru-
gulose) in texture (Moss 1983:158). Tubercles are normal-
ly pyramidal (although sometimes mammillate, especial-
ly when weathered) from 0.3 to 0.7 millimetres (Reaume 
2009:567). The achenes are subtended by three to six ret-
rorsely barbed perianth bristles (Reaume 2009:567), though 
these are often lacking or only one or two may be present, 
particularly in fossil specimens. Basal bristles seem to be 
easily lost or broken and so are often missing on fossil spec-

Figure 8. Microphotographs of Pisidium valves. Top: fossil LM, right images show hinge detail; bottom: fossil SEM, right images show cusp detail. 
Initials (L and R) indicate valve handedness.
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undulating cell walls, and generally have one convex cen-
tral body per cell, though our investigations revealed that, 
though these bodies are typical, they are not always present 
(Figure 11, bottom right).

2.3.4 Zannichellia palustris
The basics: Fruits of the horned pondweed, Z. palustris, 

another aquatic plant, are elongate, narrow, and recurved. 
In short, they possess a banana-like appearance that is quite 
unlike any other Albertan seed.

The details: The fruits of Z. palustris are between 2 and 4 
millimetres long, and possess a toothed ridge on the central 
dorsal surface as well as an apical style up to 1 millimetre in 
length (Moss 1983:58). The endocarp of the fruits is often 
coarsely papillose in texture, especially after decay or remov-
al of the outer cellular wall; otherwise, the surface is normal-
ly longitudinally striate to areolate (Montgomery 1977:152). 
Fossil specimens often lack the beak-like style and are very 
often split, either in the dorsal-ventral axis (Figure 12), or, 
less commonly, in the left-right axis. This is important to note 
in quantitative studies of macrofossil assemblages because 
an abundance of Z. palustris fruit fragments may actually 
represent around half that number of individual fruits. 

and size. The embryos, coiled once or more, impart an over-
all “earlike appearance” to Potamogeton fruits (Martin and 
Barkley 1961:127; Figure 10). Surface textures range from 
smooth to rugose, but most are rugulose (Figure 10, espe-
cially bottom right).

2.3.3 Scirpus microcarpus
The basics: Small-fruited bulrush, S. microcarpus, fruits 

are tiny and easy to miss. Luckily, their small size is helpful 
for identification and, combined with their finely pointed 
apex and light colour, makes them relatively easy to iden-
tify. In well-preserved specimens, distinctive bristles at-
tached to the base of the fruits can be diagnostic.

The details: The achenes of S. microcarpus are unchar-
acteristically small for the Cyperaceae (sedge) family, only 
about 1 millimetre long (Moss 1983:165), ranging from 0.7 
to 1.6 millimetres (Reaume 2009:575). The light tan to whit-
ish achenes can be plano-convex to trigonal in cross-sec-
tion, are apiculate (possessing a short, sharp beak), and are 
subtended by usually three or four barbed perianth bristles 
(Reaume 2009:575), though these are frequently missing, 
especially in fossil specimens (Figure 11). Schuyler (1971) 
noted that the epidermal cells of S. microcarpus exhibit 

Figure 9. Microphotographs of Eleocharis palustris achenes. Top: fossil LM; middle: modern LM; 
bottom: modern SEM. Middle and bottom middle images show tubercle detail; right images show bristle 
detail.
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Figure 10. Microphotographs of Potamogeton fruits (multiple species). Top: fossil LM, far right: 
P. cf. obtusifolius, middle left: P. cf. pusillus, right: P. vaginatus side (middle right) and dorsal thickness 
(far right) views; middle: modern LM, left: P. gramineus side and dorsal thickness views, right: P. friesii 
side and dorsal thickness views; bottom: modern SEM, P. gramineus, side and dorsal thickness views, 
bottom right image shows side surface texture detail.

Figure 11. Microphotographs of Scirpus microcarpus achenes. Top: fossil (left) and modern (right) LM; bottom: modern SEM, middle image shows 
bristle detail, right shows achene surface detail.
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Achene: a dry one-seeded fruit that does not open to release 
the seed, and with the seed attached to the ovary wall at a 
single point.

Aperture: the opening in a spirally coiled shell through 
which the animal extends and retracts.

Apical: relating to the apex; towards the top.

Areolate: having a distinct but very fine network of spaces.

Axial: oriented along the axis; in discoidal forms, radiating 
outward, like spokes of a wheel.

Beak (of bivalves): the earliest formed part of a bivalve 
shell. See umbo.

Beak (of seeds and fruits): a narrow or prolonged tip, 
sometimes used synonymously with “style”. 

Body whorl: the last whorl of the shell, that is, most re-
moved from the apex; where much of the body of the snail 
would reside.

Carina: a prominent spiral keel or ridge.

Conispiral: with a spire projecting as a cone. Cone-like.

Dextral: right-handed or coiled in a clockwise direction 
when viewed from above; when viewed from the front 
(with the apex upward) the aperture is on the right.

Dorsal: the back or upper portion of an object.

Endocarp: the inner layer of a fruit’s wall.

Hilar: relating to the hilum, or scar on a seed marking the 
point of attachment to its seed vessel.

3. Conclusion
The floral and microfaunal macrofossils discussed in this 

paper, and the original sediment samples from which they 
were found, are held in the RAM’s Quaternary Environ-
ments collection (accession numbers defined by the identi-
fying field “QE2016.” followed by site numbers “0328” to 
“0343” as well as “0346” to “0360”), Edmonton, Alberta. 
The Quaternary Environments program also maintains an 
extensive reference collection of modern comparative ma-
terial. This material is available to consult by researchers at 
the museum and interested individuals for aid in identifying 
macrofossils of many taxa. Modern reference material pho-
tographed here were from the main seed reference collec-
tion (QE.2017.0002.0001; entity numbers S0201, S0231, 
and S2017) and from the mollusc collection of Prescott and 
Curteanu (2004), also part of the Quaternary Environments 
collection.

We hope that the reader gains familiarity with some of the 
most common macrofossils we have found in flood deposits 
from southern Alberta. Although even with well-preserved 
material, it is not always possible to identify entities to the 
species level, by knowing a few key morphological arche-
types, one can make substantial progress toward identify-
ing many macrofossils. With a little practice, in conjunction 
with the use of comparative reference specimens and good 
quality descriptive literature, even a non-specialist can make 
useful assessments of macrofossil assemblages, and most 
importantly, hone their ever-expanding palaeoenvironmen-
tal diagnostic toolset of identification skills and knowledge.

4. Glossary
Definitions of plant-related terms are adapted from Mont-

gomery (1977), Moss (1983), and Harris and Harris (1994). 
Clarke (1981) and Forsyth (2004) were referenced for mol-
lusc terms. 

Figure 12. Microphotographs of fossil Zannichellia palustris fruits. Left: LM; right: SEM, far right shows dorsal wing spicule detail.
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Striae: fine lines; either ridges or grooves.

Thread: a narrow, raised, usually spiral sculptural element.

Tubercle: a small tuber-like swelling projection; the base of 
the style in some members of the Cyperaceae.

Umbilical: relating to the umbilicus, the hollow centre (if 
present) of the axis of rotation of a snail shell, or less com-
monly, the hilum of a seed.

Umbo: a blunt or rounded protuberance; on bivalves, the 
apex of the shell, representing the juvenile shell (compare 
with nuclear whorl).

Ventral: the underside or lower portion of an object.

Whorl: a single complete turn of a spiral shell.

Wing: a thin, flat margin bordering a structure.
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1. Introduction
Radiocarbon dates, along with diagnostic artifacts, 

have defined and refined temporal models of culture 
history in Alberta (e.g., Wormington and Forbis 1965; 
Reeves 1969, 1970; Brumley and Rushworth 1983; 
Vickers 1986; Brumley and Rennie 2005; Peck 2011). 
While numerous articles in this volume present dates, 
many of the results were obtained too late to be incor-
porated into articles or associated final permit reports. 
Because of the valuable information radiocarbon dates 
bring to archaeological research, this paper summarizes 
all of the radiocarbon dates obtained during the South-
ern Alberta Flood Investigation Program undertaken in 
response to large-scale flooding along rivers and creeks 
in June, 2013.  

2. Data 
A total of 72 radiocarbon dates were obtained from 

23 sites during the Southern Alberta Flood Investiga-
tion Program (Figure 1 and Table 1). Radiocarbon dates 
submitted too late to be incorporated into final reports 

(n=47) account for 65% of the dates associated with the 
Southern Alberta Flood Investigation Program and can 
only be found in this article (these are demarcated in Ta-
ble 1 with an ‘*’). 

The materials selected for radiocarbon dating in 
the Flood Investigation Program are from sites that           
merited further excavation due to their interpretive val-
ue in combination with their perceived risk to impacts 
from flooding. A total of 45 radiocarbon dates were                
obtained from seven sites on the Bow River (EePj-103, 
EePk-253, EePk-256, EfPk-1, EfPk-2, EfPm-37, and 
EgPn-762); 22 radiocarbon dates were obtained from 
13 sites along High River (EcPm-9, EdPl-10, EdPl-13, 
EdPl-72, EdPm-7, EdPm-9, EdPm-10, EdPm-11, EdPm-
12, EePk-4, EePk-20, EePl-261, and EePn-97); and 10 
radiocarbon dates were obtained from three sites along 
Jumpingpound Creek (EgPp-11, EgPp-26, and EhPp-
78). No radiocarbon dates were obtained for sites on the 
Sheep River or on Tongue Creek despite their inclusion 
in the program. 

After the flood: Investigations of impacts to archaeological 
resources from the 2013 flood in southern Alberta
ARCHAEOLOGICAL SURVEY OF ALBERTA
OCCASIONAL PAPER NO. 37

ABSTRACT 

During the Southern Alberta Flood Investigation Program, a total of 72 radiocarbon dates were obtained from 23 ar-
chaeological sites. Radiocarbon dates submitted too late to be incorporated into final reports (n=47) account for 65% 
of the dates and are presented here. This paper provides a summary and evaluation of all radiocarbon dates for the 
Flood Investigation Program.  
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Table 1. Southern Alberta Flood Investigation Program radiocarbon dates listed chronologically (most recent at top). Permit Numbers with an asterisk 
(*) indicate samples that were collected under permit but processed too late to be included in the final permit report. An (†) indicates those dates that 
contain modern or out of range dates and are not considered reliable. Table drafted by Sheila Macdonald.

Period Site C14 
Date SD Delta 

C13
Depth 
(cm) Lab Number Permit 

Number Material Taxon Element

Pr
ot

oh
is

to
ric

EePj-103 80† 30 -25.8 63 BETA-451871 16-123 charred bone n/a n/a

EePj-103 110† 30 -26.6 45-75 BETA-4518732 16-123 charcoal n/a n/a

EdPm-7 120† 30 -20.3 0-10 BETA-453314 16-147 bone collagen bison tibia shaft fragment

EdPm-11 135† 20 -19.28 10 QLN-101 14-250 * bone large ungulate thoracic vertebra

EdPl-13 145† 15 -21.02 60 QLN-93 14-250 * bone large ungulate navicular cuboid

EgPp-26 160† 30 -19.2 11-24 BETA-453516 16-144 bone bison navicular cuboid

EePj-103 160† 30 -23.9 38-40 BETA-451873 16-123 charcoal n/a n/a

EePk-253 165† 15 unknown 40 QLN-78 14-198 * bone large ungulate phalange

EePj-103 170† 30 -26.0 60-70 BETA-451874 16-123 charcoal n/a n/a

EgPp-26 181† 22 -18.64 150 UOC-2678 15-165 * bone bison maxilla

EePk-253 185† 15 -19.59 100 QLN-81 14-198 * bone mammal n/a

EgPp-26 189† 22 -17.88 193 UOC-2679 15-165 * bone bison rib

EgPp-11 189† 22 -19.39 10-15 UOC-2674 15-165 * bone bison mandible

EgPp-26 190† 30 -19.0 62-72 BETA-453517 16-144 bone bison long bone fragment

EgPp-26 196† 22 -19.1 125 UOC-2677 15-165 * bone bison rib

EePk-253 200† 30 -19.2 133 BETA-451867 16-123 bone n/a n/a

EdPl-72 205† 15 unknown 100 QLN-94 14-250 * bone large mammal n/a

EePk-253 215† 15 -19.21 50 QLN-80 14-198 * bone large ungulate metatarsal

EePk-253 220† 15 -19.00 80 QLN-82 14-198 * bone large ungulate thoracic vertebra

EePk-256 235† 15 -19.24 unknown QLN-75 14-198 * bone large ungulate skull fragment

EdPm-12 235† 15 -18.98 50 QLN-102 14-250 * bone large mammal rib fragment

EePk-253 240† 30 -26.6 320 BETA-451870 16-123 charcoal n/a n/a

EePk-253 245† 15 -19.05 150 QLN-77 14-198 * bone large ungulate radial carpal

EgPp-26 258† 22 -18.64 75 UOC-2676 15-165 * bone bison thoracic vertebra

Figure 1. Distribution of all radiocarbon dates from the Southern Alberta Flood Investigation Program between 1,400 BP to 200 BP showing lack of 
dates for about 1,250 BP to 1,000 BP and from 850 BP to 550 BP (Bronk Ramsey 2013). Prepared by Robin Woywitka.
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Period Site C14 
Date SD Delta 

C13
Depth 
(cm) Lab Number Permit 

Number Material Taxon Element

La
te

 P
re

hi
st

or
ic

EePk-20 290 15 -19.24 30 QLN-104 14-250 * bone large mammal long bone shaft fragment

EdPm-9 305 15 -18.57 30 QLN-97 14-250 * bone large mammal rib fragment

EdPm-9 305 15 -19.01 60 QLN-98 14-250 * bone large mammal rib fragment

EfPk-2 305 15 -19.76 30 QLN-67 13-248 * bone large ungulate tibia shaft fragment

EfPk-2 305 15 -19.42 30-60 QLN-71 13-248 * bone large ungulate pelvis

EePl-261 310 30 -19.4 60-70 BETA-453312 16-147 bone bison rib

EePk-253 320 15 -19.38 250 QLN-76 14-198 * bone large ungulate rib

EfPk-1 328 22 -18.19 35 UOC-2687 15-147* bone bison cranial fragment

EePl-261 340 30 -20.2 30-40 BETA-453311 16-147 bone bison rib

EePk-253 340 30 -19.5 222-233 BETA-451868 16-123 bone n/a n/a

EePk-253 370 30 -18.5 280-290 BETA-451869 16-123 bone n/a n/a

EePl-261 380 30 -20.3 70-80 BETA-453313 16-147 bone bison unknown

EePk-4 385 15 -19.24 0-30 QLN-103 14-250 * bone large ungulate phalange

EePk-253 405 15 -19.19 300 QLN-79 14-198 * bone large ungulate axis

EdPm-7 425 15 -19.92 25 QLN-95 14-250 * bone large ungulate humerus shaft fragment

EdPm-7 440 15 -18.93 50 QLN-96 14-250 * bone large ungulate cervical vertebra

EcPm-9 465 15 -18.73 15 QLN-91 14-250 * bone large ungulate skull fragment

EdPm-9 465 15 -15.14 80 QLN-99 14-250 * bone large mammal rib fragment

EePl-261 540 15 -17.89 120 QLN-106 14-250 * bone large mammal long bone shaft fragment

EfPk-2 860 15 -19.41 60 QLN-68 13-248 * bone large ungulate femur shaft fragment

EfPk-1 866 22 -19.18 78 UOC-2685 15-147* bone bison terminal phalanx

EfPk-2 890 15 -19.60 60 QLN-84 13-248 * bone large ungulate pelvis

EfPk-2 900 15 -19.27 130 QLN-70 13-248 * bone large ungulate navicular cuboid

EfPk-2 910 15 -19.04 130 QLN-83 13-248 * bone large ungulate mandible

EfPk-1 925 22 -18.91 115 UOC-2686 15-147* bone ungulate unknown

EfPk-2 940 15 -19.34 230 QLN-86 13-248 * bone large ungulate unknown

EfPk-2 945 15 -17.98 300 QLN-73 13-248 * bone large ungulate pelvis

EfPk-2 960 15 -19.52 230 QLN-72 13-248 * bone large ungulate cervical vertebra

EfPk-2 960 15 -18.97 300 QLN-85 13-248 * bone large ungulate rib head

EfPk-1 1237 22 -18.39 57 UOC-2682 15-147* bone large ungulate unknown

EfPk-1 1259 22 -18.9 150 UOC-2684 15-147* bone mammal unknown

EdPm-10 1270 15 -19.10 0-30 QLN-100 14-250 * bone large ungulate humerus fragment

EfPk-1 1328 22 -18.05 175 UOC-2683 15-147* bone mammal unknown

M
id

dl
e 

Pr
eh

is
to

ric

EgPp-11 1571 22 -19.16 158 UOC-2675 15-165 * bone bison tibia

EfPm-37 2100 30 -19.1 BETA-419054 15-062 bone ulna

EfPm-37 2130 30 -25.0 unknown BETA-419052 15-062 charcoal n/a n/a

EfPm-37 2180 30 -18.6 80 BETA-419053 15-062 bone n/a n/a

EfPm-37 2290 30 -18.9 unknown BETA-419051 15-062 bone bison tibia

EfPm-37 2365 15 -18.55 120 QLN-74 14-198 * bone large ungulate phalange

EfPm-37 2460 30 -18.9 unknown BETA-397887 14-198 bone collagen bison metacarpal

EePn-97 3020 30 -18.4 unknown BETA-427998 15-136 bone n/a n/a

EhPp-78 3412 24 -18.45 115 UOC-2680 15-165 * bone bison skull

EdPl-10 5000 30 -21.1 30-40 BETA-451320 16-146 bone bison astragalus

EePn-97 5400 30 -19.2 unknown BETA-427997 15-136 bone n/a n/a

EhPp-78 5488 28 -19.62 370 UOC-2681 15-165 * bone bison radius

EdPl-10 5950 30 -18.4 50-60 BETA-451319 16-146 bone bison radius or metapodial

EfPm-37 5980 30 -18.5 BETA-427996 15-136 bone

Early 
Prehistoric

EgPn-762 10840 50 Unknown 413 BETA-372155 13-248 bone Bison bison 
antiquus

skull
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Table 1. Continued.
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3. Results 
Of the 72 radiocarbon dates obtained, 24 are within the 

Protohistoric Period, 33 dates had values within the Late 
Prehistoric Period, 14 dates are in the Middle Prehistoric 
Period, and one date is from the Early Prehistoric Period 
(Table 1). The skewed distribution towards recent sites like-
ly relates to the dynamic nature of rivers and their formation 
processes. The potential for earlier landforms to be eroded 
and removed by natural processes is much higher than for 
more recent landforms for the simple reason that they have 
been exposed to potential disturbances for a longer dura-
tion. In addition, the Southern Alberta Flood Investigation 
Program surveys were restricted to current river margins; 
therefore, older landforms that have been isolated and are 
now well back from modern rivers were not within the study 
area and were not investigated. This lowered the potential to 
find older landforms and older sites.

One site dating to the Early Prehistoric Period was en-
countered: EgPn-762 is an isolated Bison antiquus skull 
found 2.5 metres below Mazama Ash (Vivian et al. 2017). 
It was not associated with cultural material and is not con-
sidered an archaeological site. The lack of other finds of this 
age encountered during the program speaks to the rarity of 
intact early landforms in proximity to modern river edges. 

Five dates were obtained for sites in the Middle Prehistor-
ic Period (EdPl-10, EePn-97, EfPm-37, EgPp-11, and EhPp-
78): 1) EdPl-10 (Metke site) is a Calderwood Complex 
campsite on Highwood River (Vivian and Blakey 2017); 2) 
EePn-97 (Levi-Brown site) on the Highwood River has two 
components dating to the middle Middle Prehistoric Period 
and late Middle Prehistoric Period; 3) EfPm-37 is a Bracken 
Phase campsite on the Bow River with components from 
the Middle Precontact Period and Late Precontact Period; 
4) EgPp-11 is a multi-component, stratified site on Jump-
ingpound Creek with components from the middle Middle 
Prehistoric Period and late Middle Prehistoric Period; and 
5) EhPp-78 is a highly stratified site from the middle Middle 
Prehistoric Period and late Middle Prehistoric Period.

The Late Prehistoric Period is represented by 33 dates 
from ten sites studied in the Flood Investigation Program 
(Table 1). Of the 33 dates, 19 are younger than 550 before 
present (BP). There are no dates between 550-850 BP (Fig-
ure 1); the reason for this is unknown but random chance, 
cultural dynamics, and environment influences may all be 
factors. A second hiatus with regard to dates in the Late Pre-
historic Period occurs around 1,000-1,250 BP (Figure 1). 
This may also be explained by random chance or a host of 
other factors. While dates were obtained to suggest Avonlea 
Phase occupations at EfPk-1 and EdPm-10, no diagnostics 
were recovered. All remaining sites with dates fall within 

the Old Women’s Phase; however, diagnostics were only 
recovered at EdPm-7, EePl-261, EfPk-1, and EgPp-26.

Perhaps most interesting is the number of radiocarbon 
dates attributed to the Protohistoric Period. Twenty-three ra-
diocarbon dates from ten sites fall within the last 250 years 
BP. It should be noted that a curiousity of radiocarbon dat-
ing is that the last few hundred years produces unreliable 
dates. Put another way, samples dated within the last ca. 
250 years BP only indicate that the samples likely date to 
within the last 250 years; the specific date provided is not 
reliable. In assemblages with late dates, it is the artifacts and 
their stratigraphic relationships that provide the most accu-
rate measure of a site’s age rather than the date. All of the 
protohistoric dates from the Flood Investigation Program 
should be viewed in this light (see Table 1).

Meyer and Amundsen-Meyer (2017), working at Mar-
garet’s Site, encountered a stratified protohistoric site with 
few lithics and fire-broken rock but a number of features, 
some bone, and the occasional historic artifact. The ramifi-
cations of such an assemblage were clear to the excavators:

…Peck (2011:433) has identified the true issue in our archaeological 
understanding of this time period [Protohistoric] when he states that, 
“Still, a recurring problem in interpreting protohistoric sites rests in the 
ability to demonstrate a single unmixed occupation.” There are actually 
many sites in southern Alberta with the occasional protohistoric arti-
fact, but there are almost none with discrete protohistoric occupations. 
Put concisely, sites with protohistoric occupations are uncommon, sites 
with protohistoric occupations not mixed with Late Precontact Period 
materials are rare, and sites with more than one stratified protohistoric 
occupation are practically unheard of. 

EePj-103 is unique in that it has two stratigraphically distinct proto-
historic/very early historic occupations, at least in portions of the site, 
neither of which are mixed with earlier Late Precontact Period materi-
als, nor with later Historic Period occupations. This alone places the site 
in a unique position to elucidate a number of research questions, most 
specifically, the impact of European trade goods on Aboriginal peoples’ 
toolkits, and changes to Aboriginal lifeways and attendant social systems 
at the time (Meyer and Amundsen-Meyer 2017:37).

The stratigraphic nature of deposits at Margaret’s Site al-
lowed for measurement of the change in time. The lack of 
lithic and firebroken rock was conspicuous, suggesting to 
the excavators that European trade goods had rather rapidly 
replaced many tradition tools.

Similarly, EePj-26, a bison killsite on Jumpingpound 
Creek, showed obvious signs of being a stratified killsite 
during survey; ultimately it produced a stratified protohis-
toric record including metal points, a seed bead, and a horse 
bone (Leyden and Landals 2017). All of the layers indicated 
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the use of metal cutting tools in the butchering process with 
only a slight increase in the use of stone cutting tools in ear-
lier layers. Meyer and Amundsen-Meyer (2017:37) note that 
Pyszczyk (1997) had argued: “European goods did not sig-
nificantly alter the use and importance of traditional forms 
of material culture, and that traditional technologies were 
not replaced, as the European goods may have in part been 
performing non-utilitarian functions in First Nations societ-
ies.” In contrast, the stratified sites encountered in the Flood 
Investigation Program suggest a more rapid replacement of 
traditional technology. The view that Aboriginal lifeways 
were modestly or gradually influenced by European trade 
goods has been heavily biased by a data set of mixed Pro-
tohistoric and Late Prehistoric Period occupations (Meyer 
and Amundsen-Meyer 2017). The actual transition from the 
Late Prehistoric to Protohistoric Period is likely more com-
plex with various technologies having been impacted more 
rapidly than others. 

4. Conclusion
This paper draws together all the radiocarbon dates ob-

tained during the Southern Alberta Flood Investigation 
Program. The data are intended to be used as a reference 
tool and primary reference source only for those dates not 
provided in any other publication. Researchers are encour-
aged to examine original sources whenever possible to en-
sure transcription errors have not occurred and source doc-
uments are acknowledged. Reviews of primary sources will 
also allow for evaluations of associations between dated 
material and artifacts/occupations being investigated, a step 
not undertaken in this review. 

5. Acknowledgments
The Archaeological Survey of Alberta would like to ac-

knowledge the hard work of all participants of the South-
ern Alberta Flood Investigation Program - historic resource 
consultants, scientific specialists, students, volunteers, river 
boat pilots, interested public, and landowners – for the ef-
forts they put into making the program possible. This paper 
owes a special thank you to those who took the time and 
thought to select appropriate material for radiocarbon dat-
ing. In addition, Sheila Macdonald is gratefully acknowl-
edged for compiling the table of radiocarbon dates. Like-
wise, Robin Woywitka’s assistance with the figure depicting 
the radiocarbon calibration curve is also appreciated.

6. References
Bronk Ramsey, C. 2013. OxCal 4.2. Web Interface Build 78. https://c14.

arch.ox.ac.uk/oxcal. Accessed online January, 2017. 

Brumley, J.H. and C.A. Rushworth. 1983. A summary and appraisal of 
Alberta radiocarbon dates. In: Archaeology in Alberta, 1982, edited 
by D. Burley, pp 142-160. Occasional Paper 21. Archaeological Sur-
vey of Alberta, Edmonton, Alberta. 

Brumley, J.H., and P.J. Rennie. 2005. Chasing Ancient Shadows: A Cul-
ture History Model. Report on file, Archaeological Survey of Alberta, 
Edmonton, Alberta.

Leyden, J.J., and A. Landals. 2017. 2016 Southern Alberta Flood Inves-
tigation Program Historical Resources Impact Mitigation Excavation 
at EgPp-26 on Jumpingpound Creek. Permit 16-144. Consultant’s 
report on file, Archaeological Survey of Alberta, Edmonton, Alberta.

Meyer, D., and L. Amundsen-Meyer. 2017. Excavations at EePj-103 
(Margaret’s Site) on the Bow River: A stratified protohistoric and his-
toric site in southern Alberta. In: After the Flood: Investigations of 
Impacts to Archaeological Resources from the 2013 Flood in South-
ern Alberta, edited by T.R. Peck, pp. 30-40. Occasional Paper 37. 
Archaeological Survey of Alberta, Edmonton, Alberta. 

Meyer, D., K. Kolomyja, L. Amundsen-Meyer, and L. Evans. 2017. 2016 
Flood mitigation excavations at EfPm-267, EePk-253, and EePj-103 
(Margaret’s Site) on the Bow River. In: After the Flood: Investiga-
tions of Impacts to Archaeological Resources from the 2013 Flood in 
Southern Alberta, edited by T.R. Peck, pp. 41-53. Occasional Paper 
37. Archaeological Survey of Alberta, Edmonton, Alberta.

Peck, T.R. 2011. Light from Ancient Campfires: Archaeological Evidence 
for Native Lifeways on the Northern Plains. Athabasca University 
Press, Edmonton, Alberta.

Pyszczyk, H. 1997. The use of fur trade goods by the Plains Indians, cen-
tral and southern Alberta, Canada. Canadian Journal of Archaeology 
21:45–84.

Reeves, B.O.K. 1970. Culture Change in the Northern Plains, 1000 B.C.-
A.D. 1000. Ph.D. dissertation. Department of Archaeology, Universi-
ty of Calgary, Calgary, Alberta.

Reeves, B.O.K. 1969. The southern Alberta paleo-cultural-paleo-envi-
ronmental sequence. In: Post-Pleistocene Man and his Environment 
on the Northern Plains, edited by R.G. Forbis, L.B. Davis, O.A. 
Christiansen, and G. Fedirchuk, pp. 6-46. University of Calgary Ar-
chaeological Association, Calgary, Alberta. 

Vickers, J.R. 1986. Alberta Plains Prehistory: A Review. Occasional Pa-
per 27. Archaeological Survey of Alberta, Edmonton, Alberta.

Vivian, B., and J. Blakey. 2017. Finding traces of trading places on the 
Highwood. In: After the Flood: Investigations of Impacts to Archaeo-
logical Resources from the 2013 Flood in Southern Alberta, edited by 
T.R. Peck, pp. 108-117. Occasional Paper 37. Archaeological Survey 
of Alberta, Edmonton, Alberta. 

Vivian, B., M.C. Wilson, and L. Amundsen-Meyer. 2017. Post-2013 his-
toric resource assessments of the Sheep, Highwood, and Bow rivers 
and their contribution to a regional understanding of the Precontact 
landscape. In: After the Flood: Investigations of Impacts to Archaeo-
logical Resources from the 2013 Flood in Southern Alberta, edited by 
T.R. Peck, pp. 140-155. Occasional Paper 37. Archaeological Survey 
of Alberta, Edmonton, Alberta. 

Wormington, H.M., and R.G. Forbis. 1965. An Introduction to the Ar-
chaeology of Alberta, Canada. Proceedings No. 11. Denver Museum 
of Natural History, Denver, Colorado.



1. Introduction
The Southern Alberta Flood Investigation Program 

was initiated by Alberta Culture and Tourism in response 
to a large flood in 2013 that disturbed numerous land-
forms along the province’s rivers and creeks (Unfreed 
and Macdonald 2017). The program resulted in the re-
covery of substantial amounts of archaeological material 
over a broad area (Figure 1). Much of the Flood Investi-
gation Program focused on inventory; the Archaeologi-
cal Survey of Alberta realized the need to establish what 
had been impacted, where the material was located, and 
how heavily it had been impacted. Based on that inven-
tory and assessment of impacts, we selected several sites 
deemed to be highly threatened. Protective barriers and 
slope stabilization were considered to mitigate addition-
al disturbances, but extraction of a sample of material 
from the sites was determined to be the most cost-ef-
fective approach to ensuring some knowledge of the ar-

chaeological resource was preserved. Excavations were 
conducted at this group of highly threatened sites, and a 
large amount of archaeological material and a substantial 
body of knowledge were produced that both support our 
current understanding of Alberta’s past and challenge 
some long-held ideas.

2. Alberta’s culture-historical models
The objectives of culture-historical models are to un-

derstand the archaeological record and how it changes 
through time and across space. This most fundamental 
part of archaeological interpretation has been a basic 
building block of archaeological theory since the early 
development of the discipline (Willey and Sabloff 1993). 
The culture-historical model in Alberta has been devel-
oped over several decades by numerous archaeologists. 

After the flood: Investigations of impacts to archaeological 
resources from the 2013 flood in southern Alberta
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Mulloy (1958:204-223) provided the first organizational 
system for archaeological materials on the Northwestern 
Plains. Wormington and Forbis (1965), however, developed 
the first culture-historical model specifically for Alberta, 
largely accepting Mulloy’s work. Forbis (1970) produced 
a slightly revised model with different terminology for dif-
ferent time periods. In the late 1960s to early 1970s, Reeves 
(1969, 1970) accepted the Mulloy model with modifications 
and produced the essence of the current model used by ar-

chaeologists today. Since then, many tweaks and iterations 
have been presented (too many to list here) but this model 
has largely withstood the test of time. Recently, Peck (2011) 
suggested small changes to the culture-historical model 
based on the subsequent 40 years of research and cultural 
resource management recoveries (Figure 2). This revised 
model will be discussed below in reference to materials 
recovered during the Southern Alberta Flood Investigation 
Program. 

Figure 1. The study area (adapted from Unfreed and Macdonald 2017:189).
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3. Archaeological materials recovered during the 
Flood Investigation Program

A total of ten sites were excavated due to concerns of po-
tential loss of their interpretive value associated with flood 
impacts (Figure 3). These sites are EdPl-10, EdPl-13, EdPl-
76, EdPm-7, EePj-103, EePk-253, EePl-261, EfPm-267, 
EfPk-1, and EgPp-26. Although note part of the Southern 
Alberta Flood Investigation Program, EfPm-37 is also in-
cluded in this summary because mitigative flood-related 
excavations were undertaken by the Parks Division of the 
Ministry of Environment and Parks. EePl-261, EePj-103 
and EgPp-26 produced stratigraphically separated occupa-
tions with diagnostic artifacts and radiocarbon dates, while 
the other sites produced single occupations with diagnostics 
and radiocarbon dates. Below is a discussion of these site 
assemblages presented from oldest to the most recent. 

3. 1 Metke site (EdPl-10), Calderwood Complex (ca. 
5,200 to 4,700 BP)

The Metke site (EdPl-10) is located under a cultivated 
field on a 2 to 3-metre-high terrace on the north side of the 

Highwood River (Porter et al. 2015; Vivian and Blakey 
2017a, 2017b). The excavators suggested that the recov-
ery of twentieth-century material, precontact ceramics, and 
diagnostic projectile points indicated at least three distinct 
cultural components (Vivian and Blakey 2017b). Twentieth 
century historic debris was restricted to the surface at the 
west end of the site while the precontract materials were 
recovered from every subsurface level. The excavators pro-
posed that the presence of precontact ceramics and abun-
dant fire-broken rock in the upper levels and plough zone 
pointed to a Late Prehistoric Period occupation, while a 
slight increase in the number of cultural materials recov-
ered in levels 9 and 10 may represent an older occupation. 
This interpretation did not, however, rule out occupations 
occurring during the interval between these potential events 
(Vivian and Blakey 2017a, 2017b). 

The main excavation block was 15 square metres and 
produced a single feature with reddened, fire-stained soil at 
50-60 cm BS (below surface). The feature was oblong and 
measured 120 cm long by 60 cm wide by 10 cm deep with 
no associated fire-broken rock (Vivian and Blakey 2017a). 
Bison bone in direct association with this hearth produced 

Figure 2. The culture-historical model in Alberta adapted from Reeves (1970) at right and the proposed revised model after Peck (2011) at left. 
The ‘>>’ indicates that the culture-historical unit represents a break from the previous cultural-historical unit and may represent an intrusion..
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a radiocarbon date of ca. 5,950 BP and bison bone from a 
nearby unit at 30-40 cm BS produced a radiocarbon date of 
ca. 5,000 BP (Vivian and Blakey 2017a, 2017b; Peck 2017).

Four projectile points were found within a few metres 
of the hearth but at varying depths, which is not surpris-
ing given the distribution of artifacts (Figure 4). Based on 
projectile points and radiocarbon dates, Vivian and Blakey 
(2017b) assigned the material to the Calderwood Com-
plex. Vivian and Blakey (2017a:20) initially interpreted the 
points as belonging to the Oxbow Complex but the sole Ox-
bow point was found hundreds of metres to the northeast at 

much greater depth (80-90 cm BS). Figure 5 illustrates the 
Metke projectile points and their range of morphological 
variability in comparison to the range variation known for 
points of the Calderwood Complex (Peck 2011). There is 
substantial overlap in projectile point morphology, which is 
supported by the radiocarbon dates.

Other cultural materials associated with the hearth in-
clude worked cobbles, cores, and debitage. Lithic artifacts 
were almost entirely manufactured out of materials found 
locally in the foothills and Rocky Mountains of southern 
Alberta. Given the scattering of formed tools and debitage, 

Figure 3. Location of sites in study area.
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Figure 4. Chrono-stratigraphic schematic presentation of the sites that produced assemblages with diagnostics and                      
radiocarbon dates.
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small amounts of bone, and minimal fire-broken rock, the 
site is interpreted as a short-term campsite of the Calder-
wood Complex. Importantly, this assemblage represents the 
first newly recovered material of the Calderwood Complex 
since the concept was proposed (see Peck 2011), which sup-
ports the archaeological reality of this cultural unit.

3.2 Interlude (ca. 4,700 to 2,800 BP)
Culture-historical units that are known to exist archaeo-

logically in Alberta between the Calderwood Complex and 
the next dated site excavated in the Southern Alberta Flood 
Investigation Program include the Estevan Phase (ca. 4,900 
to 4,500), Oxbow Phase (ca. 4,500 to 4,100 BP), McKean 
Phase (ca. 4,200 to 3,500 BP), Pelican Lake Complex (ca. 
3,600 to 2,800 BP), and Outlook Complex (ca. 2,500 BP) 

(see Figure 4) (Peck 2011). Conclusive representatives of 
these culture-historical units are absent from sites excavated 
in the program.

3.3 EfPm-37, Bracken Phase (ca. 2,800 to 2,200 BP) 
EfPm-37 is located on the west bank of the Bow River, 

just north of its confluence with Fish Creek (Meyer et al. 
2016). The upper 30 cm BS were disturbed but contained 
Late Prehistoric Period materials while an intact palaeosol 
at 70 cm BS contained the primary occupation.

A block excavation of ca. 50 square metres exposed the 
intact occupation including a stone ring, hearth, and hearth/
processing feature. The ring consisted of 25 stones with a 
diameter of 5 metres. A Pelican Lake/Bracken dart point 

Figure 5. Illustration of the Metke site projectile points in comparison to points found in other           
Calderwood Complex assemblages.
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3.5 FM Ranch campsite (EfPk-1), Avonlea-Old 
Women’s Transition (ca. 1,100 BP)

The FM Ranch campsite has multiple precontact activity 
areas on a large floodplain on the southwest side of the Bow 
River. The southeast portion of the site exhibited a deep and 
highly stratified series of Old Women’s phase occupations 
(Forbis 1959; Rogers and Fromhold 1975; Vickers 1982). 
In contrast, the northwest corner of the landform at Local-
ity One, Area C produced shallow sediments exhibiting a 
few palaeosols with an artifact rich occupation at about 60 
centimetres BS. This occupation lays directly above basal 
gravel sediments. Two small hearths appear to be present in 
the small 12 square metres of excavation conducted under 
the current program at this locality. 

A single diagnostic projectile point was recovered. The 
point, which has small side-notches low on the lateral mar-
gins with a straight to slightly convex base, was interpreted 
as transitional between Avonlea and Old Women’s (Gilli-
land 2016:64-64). The excavations produced four other 
non-diagnostic point fragments and two retouched flakes 
(Gilliland 2016:63). The diagnostic point suggested an oc-
cupation at about 1,100 BP. Bone recovered at 57 cm BS 
produced a date of ca. 1,237 BP (Peck 2017). The projec-
tile point and date fit relatively well with the interpretation 
of the site as Avonlea-Old Women’s Transition. The Avon-
lea-Old Women’s Transition is a relatively recent concept 
(see Peck 2011:366-374) and differentiating between ‘true’ 
Avonlea points and transitional specimens is difficult. Giv-
en the small sample, more substantial evidence is needed 
to confirm the affiliation of this site with the Avonlea-Old 
Women’s Transition.

3.6 EdPm-7, Old Women’s Phase (ca. 1,100 to        
250 BP)

EdPm-7 is located on the first terrace on the south side 
of the Highwood River, southwest of High River townsite 
(Roe et al. 2016). The site is within the top 30 centimetres 
on a 6 to 8-metre-high terrace. Two palaeosols were rec-
ognised at about 10-15 and 15-20 centimetres BS. A total 
of 10 square metres were excavated at the site under the 
current program. A single feature was uncovered and con-
sisted of a small hearth about 30 centimetres in diameter. A 
blade of a Late Side-notched point, likely an Old Women’s/
Cayley Series projectile point, was located immediately ad-
jacent to it along with four fire-broken rocks and some bison 
bone (Roe et al. 2016). Two other hearth features had been 
recorded eroding out of the cutbank during initial recon-
naissance (see Porter at al. 2015) but were not excavated 
as such work would further destabilize the bank (Roe at al. 

was recovered from the stone circle feature along with one 
hammerstone, one preform, three end scrapers, and two re-
touched flakes (Meyer at al. 2016:58). A 70-centimetre by 
60-centimetre hearth was recorded directly west of the stone 
circle; it consisted of an ovate collection of cobbles with no 
observable soil stain (Meyer et al. 2016:59). The location 
of the hearth so close to the stone circle suggests it may 
relate to a different occupation of the landform (Meyer et 
al. 2016:59). A second hearth feature, first observed eroding 
out of the bank (Vivian 2014), consisted of a dense concen-
tration of fire-broken rock, (125 centimetres by 7 centime-
tres) within dark soil matrix containing flecks of charcoal 
and bone fragments.

Three dates were obtained for this occupation, which sits 
immediately above Bridge River Ash (thought to have been 
deposited 2,350 BP). A charcoal sample from the hearth/
processing feature produced a date of ca. 2,130 BP (Meyer 
et al. 2016; Peck 2017).  A bison bone near the dart point 
in the stone circle produced a date of ca. 2,180 BP, and a 
second bone fragment from within the stone circle provided 
a date of ca. 2,100 (Meyer et al. 2016; Peck 2017). Bone 
recovered just above the Bridge River Ash but beneath the 
occupation layer produced a date of ca. 2,290 BP (Meyer et 
al. 2017; Peck et al. 2017). 

The excavators consider the assemblage to represent a 
tipi ring campsite of the Paskapoo Slopes Sub-phase of the 
Pelican Lake Phase (Meyer et al. 2017). Peck (2011) distin-
guished between the Pelican Lake Complex (ca. 3,600 to 
2,100 BP), which exhibits very triangular points with nar-
row neck widths and a lack of large bison kill sites, and the 
Bracken Phase (ca. 2,800 to 2,100 BP), which has larger, 
more crudely made points and a focus on bison kill sites; 
given the later date and relatively crude point, EfPm-37 
supports the distinction between the Pelican Lake Complex 
and Bracken Phase. The site likely represents a Bracken tipi 
ring and camp.

3.4 Interlude (ca. 2,100 to 1,100 BP)
The next site from the Flood Investigation Program that 

fits into a culture-historical unit following the Bracken 
Phase is an Avonlea/Old Women’s Transitional occupation. 
Cultural units older than this, but not conclusively repre-
sented by sites excavated in the program include the Besant 
Phase (ca. 2,100 to 1,500 BP), Sonota Phase (ca. 1500 to 
1,350 BP), and Avonlea Phase (ca. 1,350 to 1,100 BP). An 
Avonlea point was recovered during the Flood Investigation 
Program at EdPl-262, above the Highwood River, but the 
site was not dated nor was subsequent excavation undertak-
en (Porter et al. 2015).
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2016:94). Two other Old Women’s/Cayley Series projectile 
points were recovered within the upper 30 centimetres BS 
in nearby test excavations. 

A piece of bone recovered adjacent to the hearth produced 
a date of ca. 120 BP (Roe et al. 2016:95). The authors rec-
ognised that the date is too recent, but acknowledged that 
the site represented an Old Women’s Phase campsite on 
the basis of diagnostics and associated materials (Roe et 
al. 2016:95). Subsequently, two radiocarbon dates of ca. 
425 BP and 440 BP were obtained from material at the site 
(Peck 2017). The dates are consistent with the recovered 
diagnostics and confirm that the site is likely an Old Wom-
en’s Phase occupation conforming to expectations of the 
culture-historical model.

3.7 EePl-261, Old Women’s Phase (ca. 1,100 to       
250 BP)

EePl-261 is located on the north side of Highwood River 
on a 5-metre-high terrace, just east of Highway 2. The west-
ern portion of the site is much higher than the eastern por-
tion due to a gravel and boulder layer that heaved towards 
the surface (Roe et al. 2016:41). A total of 28 square metres 
were excavated at the site under the current program; 18 
square metres in the western portion and 10 square metres 
in the eastern portion (Roe at al. 2016:41). Four occupations 
were recorded with only Occupations 1, 3, and 4 being ob-
served in the western portion of the site.

Occupation 1, the uppermost occupation, is characterized 
by several activity areas based on toolstone distribution 
(Roe et al. 2016:46). A single non-diagnostic point tip was 
recovered along with one biface fragment, one scraper, two 
wedges, and one retouched flake. Evidence of bone bead 
manufacturing was also noted (Roe et al. 2016:44).

In the western portion, Occupation 2 produced several 
features including a hearth, a sandstone slab, a flintknapping 
workstation, a bone and shell workstation, and an enigmat-
ic ochre-sand feature (Roe et al. 2016:65-67). A bone sam-
ple in direct association with the hearth produced a date of 
ca. 340 BP (Roe et al. 2016:106, 2017:106). No diagnostic 
points were encountered, but a few Plains Triangular pre-
forms were recovered along with an assortment of tools and 
more evidence of bone and shell bead manufacturing. The 
eastern portion of the site produced a roasting pit/hearth and 
two hearths associated with Occupation 2, but no diagnostic 
artifacts.

Occupation 3 was only recovered in the western portion 
of the site (ca. 70-80 centimetres BS). A single hearth fea-

ture was encountered. Bone from the hearth produced a 
date of ca. 380 BP (Roe et al. 2016:85). Three fragments 
of Late Side-notched projectile points were recovered and, 
based on the site assemblage, are likely associated with the 
Old Women’s Phase (Roe at al. 2016:82). Two bifaces, two 
wedges, and two retouched flakes were also recovered.

Occupation 4, the earliest occupation, at 80-90 centime-
tres BS in the western portion of the site, did not produce 
any features nor did it produce any diagnostic artifacts or 
radiocarbon dates.

Despite a lack of diagnostic points, the dates, nature of the 
features, suite of lithics, and bone bead manufacturing sup-
port an affiliation of these occupations with the Old Wom-
en’s Phase.

3.8 Wearmouth Buffalo Jump (EgPp-26), 
Protohistoric Period (ca. 250 BP)

The Wearmouth Buffalo Jump (EgPp2-6) is located on 
the west side of the lower Jumpingpound Creek, a short 
distance above its confluence with Bow River (Leyden and 
Landals 2017b). The site is a stratified Protohistoric Period 
bison kill site consisting of six discrete faunal horizons con-
taining up to 14 distinct cultural units (Leyden and Landals 
2017a:106-189; Leyden and Landals 2017b:62). A series of 
radiocarbon dates (all restricted to the Protohistoric Period) 
were obtained for several of the cultural units (CU5a, CU5c, 
CU6, CU8, CU10 and CU12) (Leyden and Landals 2017a, 
Leyden and Landals 2017b; Peck 2017) and are consistent 
with the metal point and glass bead recovered in CU5a and 
CU5b, respectively (Leyden and Landals 2017a:219-220). 

Despite excavation of 12 square metres to 250 centimetres 
BS, only 13 projectile points, 18 pieces of lithic debitage, 
three retouched flakes, four choppers, one hammerstone, 
and one core were recovered. Importantly, CU1 and CU2 
were interpreted as disturbed slope wash from the escarp-
ment above the site. The preform/flake point and two Late 
Side-notched points from these layers are considered to be 
disturbed (Leyden and Landals 2017a:197-200).

Moving downward, the next cultural unit with diagnostics 
is CU5. A metal point was found in CU5a, as were a bi-
son scapula with a possible bullet impact mark and a single 
horse bone. In CU5b, a glass bead and a stone point tip em-
bedded in a bison rib were recovered. CU5b represents one 
of the most intensive periods of use of the kill site (Leyden 
and Landals 2017a:201). In addition, while metal cutmarks 
were noted in all cultural units, CU5 had the most frequent 
number of bones exhibiting metal cutmarks (Leyden and 
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Landals 2017a:247). Leyden and Landals (2017a:327) at-
tributed this material to ca. AD 1800-1870 given the abun-
dance of ‘contact’ influences and noted that the Blackfoot 
were likely resident in the area at the time. 

CU6, C7, and C8 were discrete bone beds separated from 
CU5 by a sterile sediment horizon. The bone in these cul-
tural units suggests a decrease in intensity of use relative 
to CU5 (Leyden and Landals 2017a:206). Two projectile 
points, including a partial base and a point missing an ear, 
were recovered from CU6 (Leyden and Landals 2017a:201-
205) (see Figure 4). Leyden and Landals (2017a:204) indi-
cated that the points are well manufactured and suggested 
the more complete point appeared to be ‘spurred.’ Three 
projectile points were in CU7. The points are well manufac-
tured with two specimens exhibiting modest ‘spurs’ (Ley-
den and Landals 2017a:207). Importantly, cobble choppers 
occurred in these cultural units that were not present in the 
overlying layers with historic materials and bone exhibiting 
metal cutmarks. Leyden and Landals (2017a:329) assigned 
this material to the Protohistoric Period ca. AD 1740 to 
1800 with possible affiliations with the Highwood Phase/
Shoshone, but did not rule out the Old Women’s Phase. Al-
though not stated by Leyden and Landals (2016, 2017a), 
the projectile points discussed above exhibit a striking re-
semblance to specimens recovered in central-Montana at 
the Morrow-Bateman site, among others, which have been 
attributed to the Highwood Phase/Shoshone (see Brumley 
and Peck 2016).

The lowest cultural unit containing diagnostic artifacts 
was CU9. This cultural unit was, again, visually discrete 
from overlying CUs 6, 7, and 8 (Leyden and Landals 
2017a:207). A more selective butchering pattern was char-
acterized by large intact portions of animal carcass repre-
sented in the faunal remains. Four projectile points were re-
covered from this cultural unit. The points exhibit ‘random’ 
flaking with irregular side-notching relatively low on the 
lateral margins (Figure 4). Leyden and Landals (2017a:331) 
attributed this material to the protohistoric Old Women’s 
Phase ca. AD 1700-1800.

In summary, the sequence at Wearmouth Buffalo Jump 
supports the long-held belief that the Old Women’s Phase/
Blackfoot were present in Alberta at contact. Historical 
documents suggest the Shoshone were in southern Alberta 
near the cusp of contact with Europeans, but archaeological 
evidence for this intrusive group has been lacking. Despite 
this, Brumley and Dau (1988:48) proposed the Highwood 
Phase in southern Alberta to represent this intrusion, dating 
to 650 BP to the Protohistoric Period (see also, Brumley and 
Peck 2016; Peck 2011:408-416). The archaeological mate-

rial in CUs 6, 7, and 8 represent well-made, relatively high-
based projectile points in a discrete bone bed at the cusp 
of European contact and may represent a Highwood Phase 
assemblage sandwiched between a protohistoric Old Wom-
en’s Phase occupation and overlying Protohistoric Period 
occupation. The Wearmouth bison kill site materials pro-
vide some of the best evidence yet of the Highwood Phase/
Shoshone in southern Alberta. Micro-stylistic changes in 
projectile points and subtle differences in the utilization of 
bison, as expressed in the bone bed, may provide evidence 
for differentiating between the Old Women’s Phase/Black-
foot and Highwood Phase/Shoshone in southern Alberta. 

3.9 Margaret’s Site (EePj -103), Protohistoric Period 
(ca. 200 BP)

Margaret’s Site is located on the south side of the Bow 
River, south of Dalemead (Meyer and Amundsen 2016, 
2017). The excavation of 33.25 square metres exposed a 
stratified site with two historic occupations (Occupations 
A and B), an early Historic Period/Protohistoric Period oc-
cupation (Occupation C), a Protohistoric Period occupation 
(Occupation D), and an unknown occupation (Occupation 
E).

The uppermost occupation (A) was found scattered across 
the surface and consisted of at least four historic structures 
associated with early ranching. Occupation B, between 20-
25 centimetres BS, consisted of what is likely the initial 
historic occupation that immediately precedes Occupation 
A (Meyer et al. 2016:47). A wind cap for a pipe bowl was 
recovered from this level. When considered with the few 
other Historic Period artifacts recovered near the surface, 
Occupation B was thought to date to the late 1800s or early 
1900s (Meyer et al. 2016:51). 

Occupation C (38-52 centimetres BS), is distinct in some 
areas but merges with Occupation D in other areas of the 
site. The occupation exhibits butchered bison bone, one 
stone wedge, and one piece of fire-broken rock. A glass 
trade bead, and possibly two others, from this occupation 
bear attributes suggestive of an age between the 1700s and 
early 1800s (Meyer at al. 2016:55-57).

Occupation C/D occurred over a large part of the site as 
Occupations C and D could not be differentiated. Perhaps 
due to the conflation of the two occupations, the highest 
artifact counts come from this occupation and include two 
pieces of lithic debitage, 39 fire-broken rocks, three pieces 
of shell, three manuports, 17 metal artifacts (including one 
iron point blade, one copper point, and one button), and 13 
glass fragments. A hearth is associated with seven oxidized 
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metal fragments with an iron point blade and a complete 
copper point nearby (Meyer et al. 2016:62). A dearth of 
stone tools and presence of metal items strongly suggest a 
protohistoric age. A blown glass bead firmly tightened the 
age to the first half of 1800s or slightly earlier and an as-
sessment of the metal points indicated occupation at the end 
1700s to early 1800s (Meyer et al. 2016:67). 

As noted above, Occupation D (48-74 centimetres BS) 
could be differentiated from C in only part of the site (Mey-
er at al. 2016:58). Present in this artifact assemblage were 
22 precontact ceramic sherds, one piece of debitage, three 
pieces of fire-broken rock, one piece of worked shell, two 
hammerstones, and two manuports. Faunal remains indicate 
intensive butchering and processing (Meyer et al. 2016:58). 
Two unprepared hearths were also recorded. The occupation 
exhibited a general lack of fire-broken rock from processing 
food as well as stone tools and debitage, which suggested 
metal tools were being used. However, a precontact ceramic 
vessel ties the material to the Old Women’s Phase (Meyer 
et al. 2016). 

Occupation E occurred in a small portion of the site and 
produced a few fragmentary faunal elements with no ob-
served cutmarks. It was not clear if Occupation E was cul-
tural or natural in origin (Meyer at al. 2016:68).

Margaret’s Site challenges a long-held notion that Euro-
pean goods did not significantly disrupt the use and relative 
importance of traditional items. Furthermore, the site ex-
poses a problem relating to field identification of protohis-
toric sites; the dearth of stone tools, debris from making 
stone tools, and fire-broken rock in protohistoric sites leaves 
bone, a few features, and the odd European trade good as 
the remaining indicators of site affiliation. Archaeologists 
will have to refine testing techniques to ensure these types 
of sites are not being overlooked because of low visibility. 

3.10 Spitzee Post (EdPl-13), Historic Period (ca. 
<100 BP, AD 1870)

The Spitzee Post is an historically known whiskey trade 
post on the north side of Highwood River, west of High 
River townsite (Vivian and Blakey 2017a, 2017b). The post 
dates to the early 1870s, just prior to arrival of the North-
West Mounted Police. A previous inventory of whiskey 
posts indicated that Spitzee Post is one of the two most 
well-preserved whiskey posts remaining in Alberta (Ken-
nedy and Reeves 1984; Vivian and Blakey 2017a:30). Test 
excavations of 45.75 square metres at the post encountered 
a riverbank camp, a rock mound/chimney, and fireplace. 

The riverbank camp produced era-appropriate threaded 
screws, tin can fragments, several spent bullets (four shot-
gun pellets and two cartridge casings), a boot eyelet, and re-
mains of a variety of local fauna around a hearth. The camp 
was likely intentionally placed in direct proximity to the 
post but no direct association could be established between 
the two assemblages.

Limited excavations at the post location encountered a 
rock mound/chimney consisting of a pile of cobbles about 
40 centimetres high (the size and orientation of the original 
structure could not be determined). A second fireplace was 
present and appeared to be adjacent to a fixed wall. Materi-
al recovered in the excavations include significant amounts 
of bone (n=4,134) from several animals including bison, 
grouse, badger, beaver, deer, rabbit, and fish. Also promi-
nent are metal objects (n=965) relating to domestic activ-
ities (e.g., metal cans, food preparation vessels) and struc-
tural tasks (e.g., nails, scrap wire, screws). A total of six 
weapon/ammunition artifacts were recovered at the site and 
include two centrefire cartridges dating to post-1870, a large 
calibre lead shot bullet, two lead shot fragments, and a piece 
of lead buckshot (Figure 4) (Vivian and Blakey 2017a:42-
45). A fair number of glass fragments (n=151) were also 
collected. A few glass bottle fragments were dated to ca. AD 
1860-1875 (Vivian and Blakey 2017a:41).

Historical documentation of whiskey posts is poor and 
there is often conflicting anecdotes about known posts and 
their locations. At least three posts are known to have been 
built west of High River townsite. Despite conflicting local 
histories about post affiliation, Kennedy and Reeves (1984) 
provided a strong case that the Spitzee Post (EdPl-13) was 
the location of the Howell Harris and Asa Sample establish-
ment from ca. AD 1871/1872 (see also Vivian and Blakey 
2017a: 30-31). Despite conflicting accounts by local histo-
rians regarding High River’s whiskey-trade era, archaeolo-
gists have shone light on a notorious part of Alberta’s past 
that is usually only considered under written history.

4. Conclusion
Excavations were conducted at 11 highly threatened sites 

during the Southern Alberta Flood Investigation Program. 
The knowledge derived from these excavations has pro-
vided both support for some of our current perspectives 
of Alberta’s past and has also challenged some long-held 
notions. While it may be reassuring that many ideas about 
Alberta’s archaeological record are supported by this new 
information, the challenges to our understanding should not 
be perceived as failures. Valuable insights gained into Al-
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berta’s archaeological past, such as the increasingly com-
plex nature of the Protohistoric Period, indicate that Alber-
ta has a dynamic cultural resource sector keen on progress 
rather than stagnation. In time, many of the archaeological 
units in the culture-historical model presented in this paper 
will be challenged, changed, or forgotten. However, a lega-
cy of the Southern Alberta Flood Investigation Program will 
have been the accumulation of large amounts of data for re-
sourceful researchers to question interpretations of the past.
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1. Introduction
A theme that unites articles in the Archaeological Sur-

vey of Alberta’s Occasional Paper 37 is the role that 
water plays in shaping both our environment and under-
standing of the past. Water is an essential element that 
sustains us but can be a powerful earth-altering force. In 
June 2013, southern Alberta experienced the magnitude 
of water’s power. Triggered by a late lying snowpack, 
saturated soils from spring precipitation, warm pres-
sure storm systems, and heavy rainfall over a three day 
period, floodwaters raged through valleys of the Bow, 

Elbow, Highwood, Kananaskis, Red Deer, Sheep, Little 
Bow, and South Saskatchewan Rivers (Mildrad et al. 
2015; Kochtubajda et al. 2016; Liu et al. 2016; Pome-
roy et al. 2016). In its wake, the event left devastation 
to livelihoods and personal property, and redefined the 
shape and course of many river valleys. Media described 
the event as one of the most costly natural disasters in 
Canada’s history, and measured it in the value of lives, 
homes, and businesses lost. In addition, torrents of water 
and debris accelerated natural erosional and depositional 
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Flood Investigation Program, archaeological sites, exposure, erosion, impact risk, interpretive potential, baseline 
assessment, Protohistoric
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processes on terraces and floodplains and signficantly dis-
turbed archaeological and palaeontological resources that 
they contained. The potential contributions of these depos-
its towards interpreting ancient cultural practices and palae-
oenvironments were diminished or lost. 

The Southern Alberta Flood Investigation Program (the 
“Flood Investigation Program”) was established by the Her-
itage Division of Alberta Culture and Tourism with a goal 
of understanding effects of the June 2013 flood on historic 
resources contained in riverbank deposits of southern Al-
berta. The program involved participation of the Archaeo-
logical Survey of Alberta (Historic Resources Management 
Branch), the Quaternary Environment Section (Royal Al-
berta Museum), and the Royal Tyrrell Museum of Palaeon-
tology. For the archaeological record, which is the focus of 
this paper, the Flood Investigation Program provided two 
types of opportunities to study flood-affected deposits. In 
cases where previously recorded archaeological sites had 
been impacted by the flood, post-flood investigations per-
mitted reassessments of cultural deposits to update site re-
cords and evaluate flood effects on the interpretive value of 
site deposits. Where no archaeological sites had been pre-
viously recorded, post-flood assessments provided oppor-
tunities to understand contexts of new sites. Through both 
site status updates and new site recordings, archaeological 
baseline information was generated that can inform recon-
structions of precontact and historic adaptations in Alberta 
and serve as foundations to assess future changes in the in-
terpretive potentials of these riverine sites.

Given the considerable area to be investigated, the Flood 
Investigation Program was implemented through con-
tracting archaeological assessments, archaeological skills 
training programs, and palaeoenvironmental/Quaternary 
palaeontological assessments. Archaeological and palaeo-
environmental/palaeontological field work focused on ar-
eas of high resource site potential along selected portions 
of southern Alberta’s river systems. Over a period of four 
years (2013-2016), work was completed via 20 contracts 
that involved 14 archaeological research permits issued 
by the Archaeological Survey of Alberta (Table 1) and six 
palaeontological investigation permits issued by the Royal 
Tyrrell Museum of Palaeontology (Table 2). This resulted 
in participation by seven historic resource consulting firms, 
51 archaeologists, six palaeontologists, two palaeoenviron-
mental specialists, ten Treaty 7 First Nation archaeology 
students, four specialists in sedimentological analysis, eight 
volunteers, three boat pilots and seven members of the pub-
lic who reported finds through the Archaeological Survey 
of Alberta’s Report A Find program (Lakevold 2017). This 
paper summarizes archaeological results and synthesizes 

knowledge gained concerning the management of historic 
resources in the face of large-scale natural disturbances. 

2. Archaeological investigation
Since the initiation of the Historical Resources Act (Gov-

ernment of Alberta 2016) in 1973, 35 investigations have 
primarily focused on documenting archaeological resources 
along relatively large stretches of river systems in Alberta, 
21 of which are not associated with the current Flood In-
vestigation Program (Forbis and Rogers 1973; Quigg 1973; 
Severs 1975; Adams 1976; Sims 1976; Pollock 1977, 1978, 
1979; Wood and Ferguson 1979; Ives 1980; Stevenson 
1981; Newton 1991; Walde and Pierson 2006). The majori-
ty of these studies were undertaken in the decade following 
creation of the Act and served as effective ways of quickly 
augmenting a fledgling provincial inventory of sites. These 
studies included some of the waterways later affected by 
the 2013 flood (e.g., Highwood, Bow, Kananaskis rivers), 
as well as other rivers of southern, central, and northern Al-
berta (e.g., Milk, St. Mary, Oldman, Red Deer, Sturgeon, 
North Saskatchewan, Battle, Slave, Peace, Clearwater, and 
Athabasca rivers). By the 1990s, the capacity and interest in 
conducting specific river-focused studies had decreased in 
Alberta and was replaced by a growing Cultural Resource 
Management (CRM) program focused on the mitigation of 
development impacts to archaeological sites. It was not un-
til the 2010s that large-scale river-focused studies notably 
increased. The work completed as part of the Flood Inves-
tigation Program contributed significantly to this, making 
up nearly 40 percent of the number of permits issued for 
large-scale river-focused investigations ever conducted in 
the province (Figure 1). 

Figure 1. Alberta archaeological permits, river-focused assessments 
(1973-2017).
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Table 1. Flood Investigation Program, archaeological permits.

Waterway Permit 
Number

Report Title Reference

Bow River 13-248 Historical Resources Baseline Assessment Program Final Report, Bow River Cutbanks, Weir to Hwy 
22X and FM Buffalo Jump (EfPk-2)

Vivian et al. 2014

Bow River 14-198 Flood Impact Assessment Program 2014, Historical Resources Impact Assessment of the Bow River Vivian and Amundsen Meyer 
2015

Fish Creek 14-205 Fish Creek Provincial Park Flood Impact Assessment Program 2014, Archaeological Field Skills 
Training Program, Fish Creek Provincial Park

Roe and Blakey 2015

Highwood 
River

14-250 Flood Impact Assessment Program 2014, Historical Resources Impact Assessment of the Highwood 
River (Town of Longview to Bow River Confluence)

Porter et al. 2015

Fish Creek 15-062 Historical Resources Impact Assessment and Mitigation, Alberta Parks, Fish Creek Provincial Park, 
Bow River West Bank Reconstruction Project, Final Report

Meyer, Roe, Blakey, Foster 
and Amundsen-Meyer 2016

Bow River 15-135 Flood Impact Assessment Program 2015, Historical Resources Impact Assessment of the Upper Bow 
River

Vivian and Amundsen-Meyer 
2016a

Highwood 
River and 
Sheep River

15-136 Flood Impact Assessment Program 2015, Historical Resources Impact Assessment of the Sheep River 
and Upper Highwood River

Vivian and Amundsen-Meyer 
2016b

Bow River 15-147 Final Report, Flood Impact Assessment Program 2015, Historical Resources Impact Mitigation, FM 
Ranch Campsite (EfPk-1)

Final Report, Flood Impact Assessment Program 2015, Historical resources Impact Mitigation FM 
Ranch Campsite (EfPk-1), A Geoarchaeological Study of Hearth Features and Selected Profiles at the 
FM Ranch Campsite (EfPk-1)

Gilliland 2016

Gilliland 2017a

Kananaskis 
River, 
Jumpingpound 
Creek and 
Tongue Creek

15-165 Flood Impact Assessment Program 2015, Historical Resources Impact Assessment, Kananaskis River, 
Jumpingpound Creek and Tongue Creek; FM Buffalo Jump (EfPk-2) Riverbank profiling

Leyden et al. 2016

Bow River 15-167 Flood Impact Assessment Program, Historical Resources Impact Mitigation at EePj-103 (Margaret’s 
Site) on the Bow River, Final Report

Meyer, Amundsen-Meyer, 
Kolomyja and Johannesson 
2016

Bow River 16-123 2016 Southern Alberta Flood Investigation Program, Excavation at Sites EePj-103 (Margaret’s Site), 
EePk-253 (McKinnon Flats), and EfPm-267 (Quarry Park) on the Bow River, Final Report

Meyer, Kolomyja, 
Amundsen-Meyer and Blakey 
2017

Jumpingpound 
Creek

16-144 2016 Southern Alberta Flood Investigation Program, Historical Resources Impact Mitigation, 
Excavation at EgPp-26 on Jumpingpound Creek

Leyden and Landals 2017a

Highwood 
River

16-146 2016 Flood Investigation Program, Excavations at EdPl-10, EdPl-13 and EdPl-76 on the Highwood 
River, Final Report

Vivian and Blakey 2017a

Highwood 
River

16-147 Archaeological Reconnaissance and Excavations, 2016 Southern Alberta Flood Investigation Program, 
Excavations at Sites EePl-261 and EdPm-7 on the Highwood River, Final Report

Roe and Allan 2017

Table 2. Flood Investigation Program, palaeontological permits.

Waterway Permit Number Report Title Reference

Bow River 14-069 Bow River Flood Impact Assessment Program 2014: Quaternary 
Palaeontology and Palaeoenvironments, 

Wilson 2015

Highwood River 14-077 Historical Resources Impact Assessment for Palaeontology, Flood Impact 
Assessment Program 2014, Highwood River

Bohach and Frampton 
2015

Bow River 15-041 The Palaeontological Historical Resources Impact Assessment of the Fish 
Creek Provincial Park Bow River West Bank Reconstruction Project, Calgary, 
Alberta

Wilson and Davies 2015

Bow River 15-073 Upper Bow River Flood Impact Assessment Program 2015: Quaternary 
Palaeontology and Palaeoenvironments

Wilson 2016a

Highwood River and
Sheep River

15-074 Sheep and Upper Highwood Rivers Flood Impact Assessment Program 2015:  
Quaternary Palaeontology and Palaeoenvironments

Wilson 2016b

Kananaskis River,
Jumpingpound Creek,
and Tongue Creek

15-083 Historical Resources Impact Assessment for Palaeontology, Flood Impact 
Assessment Program 2015, Kananaskis River, Jumpingpound Creek and 
Tongue Creek

Bohach 2016
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The archaeological work of the Flood Investigation Pro-
gram included reconnaissance along nearly 485 kilometres 
of the Bow, Highwood, Sheep, and Kananaskis rivers and 
Tongue, Jumpingpound, and Fish creeks (Figure 2; Table 3). 
New exposures 30 to 900 metres in length were examined, 
providing a window on the complex cultural, temporal, and 
geomorphological contexts of river terraces and floodplains 
(Figure 3). However, as observed by Vivian and Amund-
sen-Meyer (2015) on the Bow River, the assessment on most 
waterways was complicated by modern water management 
controls that had altered natural fluvial processes and land-
scapes (e.g., reservoirs, landscaping, riprapping, dredging, 
channelling), constraining both access to, and evaluation of, 
terrace formation and erosion processes. Among the hun-

dreds of exposures viewed, however, the story of landscape 
modification was clear. Flood-related impacts were evident 
in newly undercut terraces, losses of terrace edges, or in 
alterations of terraces and floodplains through burial under 
metres of new sediment or gravel (Figures 4 and 5). Modi-
fications to terrace edges ranged from as little as 5 metres to 
as great as the removal of 220 metres, sometimes resulting 
in near elimination of landforms (Figure 6). Such actions 
left the archaeological resources within these landforms not 
only disrupted through primary impacts of the flood, but 
also vulnerable to natural and man-made secondary impacts 
that could occur long after flood waters receded (e.g., con-
tinued erosion, weathering, slumping, vandalism, or unau-
thorized collection; Figure 7). 

Figure 2. Flood Investigation Program, reconnaissance areas.
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Figure 3. High riverbank exposure on the Sheep River downstream of 
Okotoks (courtesy of Lifeways of Canada Limited).

Figure 4. Riverbank erosional exposure at site EfPl-12 (Vivian and 
Amundsen-Meyer 2015:214).

Figure 5. Post-flood impact at a historic barn on the Sheep River (site 
HS106483) after the erosion of 50-100 m of its terrace edge (courtesy of 
Lifeways of Canada Limited).

Figure 6. Post-flood eroded bison kill deposits at the Wearmouth buffalo 
jump (EgPp-26) on Jumpingpound Creek (Leyden et al. 2016:116).

Figure 7. Eroded boiling pit feature on the bank of the Bow River at site 
EePk-253 (Vivian and Amundsen-Meyer 2015:198).

Table 3. Waterways investigated during the Flood Investigation Pro-
gram.

Waterway Length of Study Zone (km)

Bow River 176

Fish Creek <1

Highwood River 140

Jumpingpound Creek 17

Kananaskis River 46

Sheep River 66

Tongue Creek 40

TOTAL ~ 485
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Archaeological fieldwork was conducted through targeted 
investigations of selected riverbank exposures along some 
of the most heavily impacted watercourses. Given the limit-
ed spatial and temporal windows for investigation imposed 
by each contract, target area selection was not scientifically 
randomized but was based on availability of access, land-
owner permission, visibility, and safety. Reconnaissance 
was completed on foot or by boat, usually walking, wading, 
or floating near the bases of river terraces and creek bank 
edges, although more elevated exposures could sometimes 
only be viewed looking down from upper terrace levels 
(Figures 3, 8, and 9). In the initial phases of reconnaissance 
along river/creek sections, shovel tests were not excavated 
at exposures and as such, information about subsurface con-
tents was only gained from vertical cutbank exposures that 
were used to interpret both landform formation processes 

and potential for existence of cultural occupations. Previ-
ously recorded sites within 30 metres of exposed riverbanks 
were also visually assessed to provide clues about the vul-
nerability of their landforms. 

While the initial field seasons of 2013 and 2014 focused 
on examinations of riverbank exposures to locate sites im-
pacted by flood erosion, more detailed testing through ar-
chaeological excavation was undertaken in the final two 
years. Sites chosen for study included those with relatively 
large and varied cultural material assemblages that were 
considered to be at high risk for continued erosional damage 
(Table 4). The purpose of these excavations was to broaden 
the understanding of each site’s interpretive context while 
retrieving data from deposits made vulnerable to near-fu-
ture natural and man-made impacts. 

Figure 8. Riverbank exposure examination on the Sheep River, at the 
Levi Brown site (EePn-97) (courtesy of Lifeways of Canada Limited).

Figure 9. Riverbank examination on Jumpingpound Creek (Leyden et 
al. 2016:19).

Table 4. Archaeological sites excavated during the Flood Investigation Program.
Sites Site Type Cultural Components Permit Associated Waterway

EdPl-10 (Metke Site) campsite Historic, Late and Middle Precontact Periods 16-146 Highwood River

EdPl-13 (Spitzee Post) trading post Historic Period 16-146 Highwood River

EdPl-76 campsite Middle Precontact Period 16-146 Highwood River

EdPm-7 campsite Late Precontact Period 16-147 Highwood River

EePj-103 (Margaret’s Site) campsite, ranch Historic , Protohistoric, Late Precontact Periods 15-167, 16-123 Bow River

EePk-253 campsite Protohistoric and Late Precontact Periods 16-123 Bow River

EePl-261 campsite Late Precontact Period 16-147 Highwood River

EfPk-1  (FM Ranch campsite) campsite Late and Middle Precontact Periods 15-147 Bow River

EfPm-37 campsite Late and Middle Precontact Periods 15-062 Bow River

EfPm-267 campsite Late and Middle Precontact Periods 16-123 Bow River

EgPp-26 killsite Protohistoric and Late Precontact Periods 15-165, 16-144 Jumpingpound Creek
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3. Archaeological data collected
The Flood Investigation Program resulted in examination 

of 243 archaeological sites, of which nearly half (n=103) 
were newly identified. One site involved re-examination 
of a private artifact assemblage found in the vicinity of 
flood-affected terraces (Porter 2017). The remaining sites 
(n=139) are previously recorded and were re-assessed in the 
program to document flood impacts. The sites examined are 
predominantly precontact (90.5 percent) with smaller num-
bers of sites with historic affiliations (6.6 percent) and both 
precontact and historic occupations (2.9 percent) (Table 5). 
Approximately one-third of the sites (33.7 percent) have 
more than one occupation; many (n=44) have three or more 
occupations. Killsites EfPk-2 (FM Ranch killsite), EgPp-
26 (Wearmouth buffalo jump), and EhPp-78 are among the 
richest sites, possessing 8-12 visible occupation layers each. 

Precontact Period artifact scatters (n=40) and campsites 
(n=104) represent 59.3 percent of sites examined, reflecting 

both early human preference for riverine settlements and the 
fact that campsite manifestations (fire-broken rock, hearth 
stones, burned sediments) tend to be more visible in river-
bank exposures. Isolated finds (n=10) were rarely encoun-
tered. Sites represented solely by stone features (primarily 
stone circles) were found in modest numbers (n=35). How-
ever, among these sites, five (EePk-97, EfPl-75, EfPm-37, 
EfPm-267, EgPn-641) bear evidence suggestive of buried 
stone circles, which are elusive in the archaeological record 
(the majority of stone circle sites in Alberta are surface fea-
tures). Two of these sites (EfPm-37 and EfPm-267) were 
explored more thoroughly during excavations associated 
with the Flood Investigation Program. Although excavation 
at EgPm-267 produced equivocal results regarding the po-
tential presence of a buried stone circle (Meyer, Kolomy-
ja, Amundsen-Meyer, and Blakey 2017; Meyer, Kolomyja, 
Amundsen-Meyer, and Evans 2017), excavation at EfPm-
37 revealed the presence of a well-defined stone circle oc-
cupation associated with a Pelican Lake phase projectile 

Table 5. Archaeological sites examined during the Flood Investigation Program.

SITE CLASS SITE TYPE

ENVIRONMENT ZONE

TOTALS
A B C D E G H I J K L

Upper 
Bow 
River

Middle 
Bow 
River

Lower 
Bow 
River

Kanan-
askis 
River

Jumping-
pound 
Creek

Fish 
Creek

Upper 
Highwood 
River

Middle 
Highwood 
River

Lower 
Highwood 
River

Sheep 
River

Tongue 
Creek

Precontact 
Period

isolated find 1 3 1 2 1 1 1 10

artifact scatter 4 1 4 4 2 11 1 2 11 40

artifact collection 1 1

campsite 2 6 23 4 8 1 6 13 30 4 7 104

stone feature 4 11 2 1 2 14 1 35

killsite 2 6 1 4 1 4 6 4 2 30

Subtotal, precontact sites 6 14 47 6 20 2 10 32 51 11 21 220

Historic 
Period

wagon trail 1 1 2

artifact scatter/
dump

2 1 1 1 5

canal entry gate 1 1

homestead/farm 1 2 1 4

trading post 2 2

school/residence 1 1

cemetery 1 1

Subtotal, historic sites 0 2 1 1 0 0 0 6 2 2 2 16

Precontact 
and Historic 
Periods

campsite and 
historic dump

1 1

campsite and 
homestead

1 1 2

killsite and historic 
dump

1 1

killsite and 
homestead

2 1 3

Subtotal, precontact/historic sites 0 1 3 0 0 0 1 2 0 0 0 7

TOTALS 6 17 51 7 20 2 11 40 53 13 23 243
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point that lay above a discontinuous layer of Bridge River 
tephra deposited during the eruption of Mount Meagher ap-
proximately 2,350 years ago (Meyer, Roe, Blakey, Foster, 
and Amundsen-Meyer 2016).

Precontact bison killsites make up 12.3 percent (n=30) of 
sites examined during the program and more than half are 
multi-component. Identified in the middle and lower reach-
es of nearly all waterways examined, the sites provide key 
evidence about human use of riverine landscapes. For ex-
ample, the Wearmouth Buffalo Jump (EgPp-26) represents 
one of the densest bison kills in the province (Leyden and 
Landals 2017b) and many of the killsites show repeated use 
throughout the latest parts of the Late Precontact and Pro-
tohistoric Periods. These sites are often found as part of a 
complex of potentially related campsites, artifact scatters, 
and killsites that lie in relatively close proximity. The prev-
alence and wide distribution of these spatially-related clus-
ters throughout the study areas suggests that many of the 
non-artifact bone find locations recorded during the Flood 
Investigation Program near these clusters may actually rep-
resent currently unrecognized bison kills or related primary 
processing deposits that have been disrupted by the flood. 
This is especially the case in areas such as Tongue Creek, 
where numerous such finds were encountered (Leyden et al. 
2016; Bohach and Leyden 2017).

Historic Period sites examined during the program vary 
from wagon trails, artifact scatters, and dumps to late 19th 
century trading posts and an industrial canal entry gate. Also 
investigated were riverbank areas adjacent to an historic 
residential school and associated cemetery known as St. Jo-
seph’s (Dunbow) Industrial School (1884-1919). Impact to 
the cemetery occurred during flooding in 2001, necessitat-
ing a rescue and relocation of 30 graves to a cemetery 100 
metres away from the current river edge (this was not asso-
ciated with the current program and is reported under Porter 
et al. 2015). Although building materials and historic debris 
possibly related to the school and residences were observed 
in the adjacent riverbank during the Flood Investigation 
Program, the cemetery was not disturbed by the 2013 flood. 

Other elements of Alberta’s historic past encountered 
during the Flood Investigation Program are two locations 
identified as the Spitzee trading posts (EdPl-2, EdPl-13), 
which are some of earliest and most northerly examples of 
whisky trading posts in the province (Kennedy and Reeves 
1984; Porter et al. 2015; Vivian and Blakey 2017a, 2017b). 
Physical remains from the excavation of EdPl-13 corrobo-
rated by archival evidence suggest that it represents a post 
built by Howell Harris on the Highwood River between 
1871 and 1873 (Vivian and Blakey 2017a, 2017b). 

On the Bow River near Cochrane, the scatter of historic 
artifacts identified as EgPo-131 likely represent materials 
related to the town of Glenbow (EgPo-18) and its associated 
sandstone quarry (EgPo-23). Glenbow was a company town 
established in 1909 to house and support quarry workers 
and their families. The quarry, which closed in 1912, pro-
vided materials for the parliament buildings in Edmonton 
and the Court House and Land Titles buildings in Calgary 
(Glendale Women’s Institute 1959). By the 1920s, the town 
was abandoned and became part of a family ranch and later 
a provincial park; it is now the subject of ongoing archaeo-
logical investigation by the Calgary Centre of the Archaeo-
logical Society of Alberta.

4. Preliminary analysis
The creation of a statistically significant model of flood 

erosion patterns and historic resources is not possible at this 
time because of the numerous riverine micro-environments 
considered, the judgementally defined target areas, and the 
limitation of site assessments to visual inspections of expo-
sures. Vivian et al. (2017) provide a preliminary model of 
archaeological site distribution based on hydrological and 
geomorphological characteristics of the Bow, Highwood, 
and Sheep River valleys. Understanding where sites may be 
found in riverine landscapes is a first step in their protection 
and preservation. The second step is identifying the suscep-
tibility of those sites to future impacts. These may include 
flood events as well as other natural and man-made second-
ary impacts that have the potential to diminish a site’s inter-
pretive value. 

Although preliminary, we attempt to classify the rela-
tionship of site interpretive potential with ongoing impacts 
in a way that will inform future research and management 
strategies. This has been accomplished through the creation 
of an “investigative priority” (IP) rating for each site. The 
rating is based on the dual assessment of “impact risk” and 
site “interpretive potential” (Tables 6 and 7). These subjec-
tive assessments are combined into a single IP rating, which 
varies from “very high” (IP 1) to “very low” investigative 
priority (IP 6) (Table 8). Where sites have been complete-
ly removed, they are identified as “lost.” To organize the 
information in a way that ensures that sites in similar eco-
logical, hydrological, and geomorphological contexts are 
considered together, we organized summary data by 12 “en-
vironmental zones” employed by the Water Survey of Can-
ada (Environment and Sustainable Resource Development 
2014) and modified by definitions of Natural Regions and 
Subregions of Alberta (Natural Regions Committee 2006) 
(Table 9; Figure 10). 
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A detailed enumeration of individual IP ratings of all of 
the 243 sites identified during the Southern Alberta Flood 
Investigation Program is beyond the scope of this paper and 
will evolve through future management plans and strate-
gies. However, Figure 11 offers a preliminary distribution 
of IP rated sites (summarized in Table 10). Only 18.1 per-
cent (n=44) of sites are considered to have very high (IP 1), 
high (IP 2), or moderate-high (IP 3) ratings. Those of high 
interpretive potential at greatest imminent risk are precon-
tact sites such as the Wearmouth Buffalo Jump (EgPp-26) 
on Jumpingpound Creek and the Bow River’s kill and camp 
sites at FM Ranch (EfPk-1, EfPk-2) (Leyden and Landals 
2017a, 2017b; Gilliland 2016, 2017a). Other general areas 
of concern include locations near Lac des Arcs on the upper 
Bow River, on Jumpingpound Creek, near the confluence 
of the lower Bow River and Fish Creek, and at a number of 
locations along the middle and lower Highwood River. On 

the upper Highwood River, which also has sites with ele-
vated IP ratings, previously recorded sites EcPp-6, EcPp-7, 
and EcPp-8 have been lost. Although many of the sites on 
the Sheep River are either not at risk or have lower inter-
pretive potentials, site EePn-97 (the Levi Brown site) has 
a high IP rating based on the fact that it has multiple occu-
pations (with the earliest dated to between 5,000 and 6,000 
years old) and is situated on a low river terrace vulnerable 
to disturbance (Vivian and Amundsen-Meyer 2016b; Vivian 
and Blakey 2017b). Sites in upper Tongue Creek are also 
considered to have high IP ratings, but are examples of lo-
cations that may have been subject to flood impacts in 2005 
that were more significant than the disturbance associated 
with the June 2013 flood (Leyden et al. 2016). For these 
sites, the impacts of the 2013 flood and earlier events are 
cumulative, highlighting the need for further study before 
they are lost.

Table 6. Site impact risk ratings definition.
Rating Definition

High Large portions of site have been removed; artifacts/features 
are currently eroding and slumping and erosion is ongoing

Moderate

Some damage has occurred to site; the bank has now 
stabilized but another large flood event could damage site 
Flood damage may include capping with gravel or silt 
deposits

Low

No visible flood damage
Site may be on a high terrace (above high water mark), but as 
it is within the 30 metres of the terrace edge, there is a risk of 
secondary slumping and erosion

Lost No evidence of site remains on an eroded landform

Table 7. Site interpretive potential ratings definition. 
Rating Definition

Very High

The site is a designated Provincial Historic Resource under 
Section 20 of the Historical Resources Act (Government of 
Alberta 2016) or has an Historic Resource Value (HRV) of 1 
or 3 on the Listing of Historic Resources (Alberta Culture and 
Tourism 2017).

High

The site contains formed tools or diagnostic artifacts or 
materials, represents multiple time periods or contains 
artifacts or features that are considered rare in the region. 
It is represented by more than one of the following 
characteristics:  large quantities of cultural materials, dense 
cultural materials, evidence of multiple components, features 
or expedient tools.

Moderate

The site does not contain formed tools or diagnostic artifacts 
or materials, has only one or two components, is a rare 
isolated find, or has significant historic features or structures. 
It is represented by only one of the following characteristics:  
large quantities of materials, dense cultural materials, many 
represented material types, multiple components, features or 
expedient tools.

Low

The site has little variety in its cultural assemblage, possibly 
limited to faunal materials or fire-broken rock only. No stone 
or other types of artifacts are present. 
It may be represented by an artifact scatter with limited 
materials and few or no diagnostic artifacts, a single 
component site, a site that has been disturbed or a site that is 
no longer in an intact primary context.

Table 8. Investigative priority (IP) ratings as derived from evaluation of 
impact risk and interpretive potential.
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Impact Risk Rating

High Moderate Low Very Low Lost

Very High IP 1 IP 2 IP 3 IP 4 lost

High IP 2 IP 3 IP 4 IP 5 lost

Moderate IP 3 IP 4 IP 5 IP 6 lost

Low IP 4 IP 5 IP 6 IP 6 lost

Table 9. Flood Investigation Program, environmental zone definitions.
Enviro-
nmental 
Zone

Name Description Water 
Survey 
Region

A Upper Bow 
River

Reach of Bow River from Cascade River 
to Jumpingpound Creek

05BE

B Middle Bow 
River

Reach of Bow River from Jumpingpound 
Creek to Elbow River confluence

05BH

C Lower Bow 
River

Reach of Bow River from Elbow River 
to second crossing of Twp 20-21, Rge 
18, W4M boundary

05MB

D Kananaskis 
River

Kananaskis River to confluence of Bow 
River

05BF

E Jumping-
pound Creek

Jumpingpound Creek to confluence of 
Bow River

05BH

F Elbow River Elbow River to confluence of Bow River 05BJ

G Fish Creek Fish Creek to confluence of Bow River 05BK

H Upper 
Highwood 
River

Upper Highwood River to eastern edge 
of Foothills Natural Region

05BL

I Middle 
Highwood 
River

Middle Highwood River from western 
edge of Grassland Natural Region to a 
tributary creek 2 km north of Aldersyde

05BL

J Lower 
Highwood 
River

Lower Highwood River from a tributary 
creek 2 km north of Aldersyde to 
confluence of Bow River

05BL

K Sheep River Sheep River to confluence of Bow River 05BL

L Tongue 
Creek

Tongue Creek to confluence of Bow 
River

05BL
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Figure 10. Flood Investigation Program, environmental zones.

Table 10. Summary of archaeological sites classified by interpretive priority (IP) ratings.

ENVIRONMENTAL ZONES INVESTIGATIVE PRIORITY RATING
TOTALSZone Zone Name IP 1     

Very High
IP 2 
High

IP 3   
Moderate-High

IP 4 
Moderate

IP 5                  
Low-Moderate

IP 6 
Low

Lost

A Upper Bow River 1 1 2 2 6

B Middle Bow River 3 8 6 17

C Lower Bow River 2 6 1 12 19 9 2 51

D Kananaskis River 1 3 3 7

E Jumpingpound Creek 1 4 3 6 5 1 20

G Fish Creek 1 1 2

H Upper Highwood River 2 1 3 2 3 11

I Middle Highwood River 5 3 14 5 13 40

J Lower Highwood River 2 3 12 9 27 53

K Sheep River 1 3 3 5 1 13

L Tongue Creek 1 6 11 4 1 23

            TOTAL 3 21 20 65 60 67 7 243
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Archaeological sites examined during the Flood Investi-
gation Program are distributed through 11 of the 12 envi-
ronmental zones (Table 5). Zone F (Elbow River) was im-
pacted by the flood but excluded from the program to avoid 
duplication of efforts because a number of unrelated CRM 
projects were already being conducted in the zone. Results 
of these CRM programs will provide useful additions to in-
form future models of archaeological sensitivity and inter-
pretive potential on Alberta’s southern river systems.

5. Observations and Lessons
The Flood Investigation Program served as a laboratory 

to investigate how archaeology is practiced in the face of 
catastrophic natural events. The program has reinforced 
the values of inter-disciplinary study, non-invasive testing, 
and information reality capture technologies in archaeolo-
gy. Palaeoenvironmental analyses were used to support and 
enhance archaeological interpretations of the Bow, High-
wood, Sheep, and Kananaskis Rivers, and Jumpingpound 
and Tongue Creeks (Bolton and Beaudoin 2017; Bohach 

Figure 11. Flood Investigation Program, distribution of archaeological sites.
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and Frampton 2015; Wilson 2015, 2016a, 2016b; Bohach 
2016), and provided a basis for understanding the context 
of site EfPm-37 relative to its underlying layer of Bridge 
River tephra (Wilson and Davies 2015; Wilson 2015; Viv-
ian and Amundsen-Meyer 2015). Detailed geoarchaeologi-
cal analysis employed at the FM Ranch campsite (EfPk-1) 
demonstrated how an integrated evaluation of stratigraphy, 
magnetometry, optical luminescence profiling, magnetic 
susceptibility, and radiocarbon dating can provide a more 
complete understanding of site context (Gilliland 2017a, 
2017b). These analyses can inform future studies. 

Technological methods tested during the program include 
terrestrial laser scanning used for one of the first times on a 
precontact site in Alberta. This technology recorded the de-
tailed topography of the Wearmouth Buffalo Jump (EgPp-
26) and preserved it as a point cloud, which can be used in 
the future to evaluate ongoing erosional changes (Pennanen 
et al. 2017). Magnetometry and ground penetrating radar 
were also used at a number of sites (e.g., EdPl-13, EdPm-7, 
EePj-103, EfPk-1, EfPm-37, EfPm-267) to test their abil-
ity to provide information about subsurface features that 
can help support and refine site sampling strategies (Vivian 
and Blakey 2017a; Roe and Allan 2017; Meyer, Amund-
sen-Meyer, Kolomyja and Johannesson 2016; Meyer, Ko-
lomyja, Amundsen-Meyer and Blakey 2017; Gibson 2017; 
Gilliland 2017a, 2017b). The most unusual study conducted 
was an entomological investigation of blow fly pupae iden-
tified in quantity in bone beds at Wearmouth Buffalo Jump 
(EgPp-26) (Leyden and Landals 2017a, 2017b); this provid-
ed a unique palaeoenvironmental context for the finds.  

Reconnaissance constraints of the Flood Investigation 
Program presented challenges for archaeological site defini-
tion and recording. Of the 139 previously recorded sites that 
were re-assessed during the program, more than half (n=77) 
yielded no new cultural materials. In addition, 54 of the 103 
newly identified sites were “non-artifact sites” represented 
solely by faunal materials or fire-broken rock. Usually, sites 
with no definitively cultural materials are dismissed as sites 
with low interpretive potential or locations that are not sites 
at all. With a lack of subsurface testing and reliance on in-
spection of sites via eroded vertical riverbanks, traditional 
approaches had to be adapted to support recording these 
non-artifact sites. 

The excavation programs at EdPm-7 and EePl-261 on the 
Highwood River provide examples of the value of record-
ing non-artifact sites. The initial post-flood reconnaissance 
suggested that EdPm-7 (a multi-component site with hearth 
features) had much greater interpretive potential than EePl-
261 (defined on the basis of 40 bones dispersed through a 

number of palaeosols) (Porter et al. 2015:213, 250; Peck 
personal communication 2016). Excavation of the sites re-
vealed a different story. While EdPm-7 was prominently 
visible in the riverbank, excavations found little additional 
material. In contrast, it was found that only the periphery 
of EePl-261 had been exposed by flood erosion; the major-
ity of site deposits (which included worked bone and bone 
tools, hearths, and unique ochre-sand features), remained 
intact on the river terrace (Roe and Allan 2017; Roe et al. 
2017). Such examples remind us that archaeological inter-
pretations can be as much affected by our sampling as by 
the intrinsic qualities of the evidence itself, and that sam-
pling strategies are often influenced by visibility (cf. Wilson 
1983, 2004).

Work conducted under the Flood Investigation Program 
has also enhanced interpretations of culture histories of 
southern Alberta’s river systems (Peck 2017) and has spe-
cifically challenged our understanding of the Protohistoric 
Period. Prior to the Flood Investigation Program, 100 sites 
containing protohistoric components had been identified. 
Of these, 70 percent were multi-component sites that con-
tained protohistoric assemblages as their temporally ulti-
mate or penultimate occupation. On the basis of these sites, 
the Protohistoric Period was essentially interpreted as a 
“terminal Old Women’s phase”, differing only through the 
addition of Euro-Canadian trade goods, the occurrence of 
the horse, and bone that bears evidence of metal butchering 
marks (Byrne 1973; Vickers 1986; Peck 2011).

Work at EePj-103 and EgPp-26 during the Flood Investi-
gation Program (Meyer, Amundsen-Meyer, Kolomyja and 
Johannesson 2016; Meyer, Kolomyja, Amundsen-Meyer 
and Blakey 2017; Meyer and Amundsen-Meyer 2017; Ley-
den et al. 2016; Leyden and Landals 2017a, 2017b) offers 
new perspectives on the Protohistoric Period. Where pre-
vious interpretations suffered from an inability to cleanly 
separate protohistoric assemblages from underlying cul-
tural material (Meyer, Amundsen-Meyer, Kolomyja, and 
Johannesson 2016; Peck 2011), excavation of EePj-103 
demonstrates that protohistoric occupations can be found in 
stratigraphically distinct and unmixed contexts. From this 
evidence, protohistoric assemblages may be characterised 
more by the cultural material they lack than the materials 
they contain (Meyer, Amundsen-Meyer, Kolomyja and Jo-
hannesson 2016). The protohistoric assemblage at EePj-103 
lacks lithic debitage, lithic tools, and fire-broken rock. Mey-
er, Amundsen-Meyer, Kolomyja, and Johannesson (2016) 
have suggested that this represents a replacement of tra-
ditional technologies with metal knives, kettles, and other 
Euro-Canadian goods. Thus, rather than the Protohistoric 
Period representing a gradual transition in which people of 
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the Old Women’s phase slowly adopted new Euro-Canadian 
technologies to complement traditional activities, there may 
have been a relatively rapid and outright replacement (Mey-
er, Amundsen-Meyer, Kolomyja, and Johannesson 2016). 

Vivian et al. (2017) provide a model to predict archaeolog-
ical site locations in southern Alberta’s riverine landscapes, 
suggesting that those of the most recent time periods, such 
as the Protohistoric, will be identified on the youngest ter-
races. It is these terraces that were the most heavily im-
pacted during the June 2013 flood, losing between 50 and 
200 metres of their edges. Thus, the rarity of Protohistoric 
Period evidence may not only be the result of its ephemer-
al nature, but may also relate to the fact the landforms on 
which it exists are the first to be removed by flood erosion. 
The results of the Flood Investigation Program serve as a 
reminder of the fragile nature of the archaeological record 
of this period in a dynamic riverine landscape. 

The work conducted for the Flood Investigation Program 
provided an opportunity to increase public awareness of 
Alberta archaeology and the need for its protection. Initial-
ly, this awareness came from impromptu contact made by 
members of the public to universities, museums, and govern-
ment agencies concerning eroding bone deposits observed 
in post-flood landscapes. The FM Ranch campsite (EfPk-1) 
and killsite (EfPk-2) were particularly visible to fly fisher-
men and hikers who made numerous reports of vulnerable 
bone-rich strata collapsing into the Bow River (Lakevold 
2017). This prompted the Archaeological Survey of Alberta 
to establish the Report A Find program (see Lakevold 2017; 
Alberta Culture and Tourism 2015), to provide a “one-win-
dow” reporting location for the public to share information 
about observed archaeological deposits. One of the early 
successes of the Report A Find program was the discovery 
and reporting of the Levi Brown site (EePn-97). This site is 
now considered to have considerable interpretive potential, 
based on the fact that it is one of the only Middle Precon-
tact Period sites identified during the Flood Investigation 
Program and is also one of the few known sites of this age 
on the Sheep River (Vivian and Blakey 2017b; Vivian et al. 
2017; Vivian and Amundsen-Meyer 2016b).  

The encouragement of public involvement in the Flood 
Investigation Program was not limited to the Report A Find 
program. In recognition that local Indigenous communities 
were severely impacted by the flood, the Archaeological 
Survey of Alberta developed an Indigenous archaeological 
training component. This Archaeological Field Skills Train-
ing Program was offered to interested members of the Trea-
ty 7 First Nations, and provided skills to identify, record, 
and collect material from archaeological sites. An integral 

part of the program was in-field training that involved in-
vestigation and assessment of sites in Fish Creek Provincial 
Park, including the buried stone circle site EfPm-37 (Roe 
and Blakey 2015; Meyer, Roe, Blakey, Foster, and Amund-
sen-Meyer 2016). The goal of the program, which delivered 
training to ten individuals, was to offer not only an under-
standing of archaeological practices, but to provide skills to 
help them preserve flood-impacted archaeological sites in 
their own communities. 

A large part of successful archaeological site preservation 
depends on effective communication. Ongoing results of 
the Flood Investigation Program, especially the work con-
ducted at the FM Ranch campsite (EfPk-1) and campsite 
EePk-253 on McKinnon Flats southeast of Calgary, were 
communicated through both Alberta Culture and Tourism’s 
RETROactive blog site (Marvin et al. 2016; Unfreed 2016) 
and through television, radio, print and internet media (e.g., 
CBC News 2015, 2016; Calgary Herald 2015, 2016; Kra-
jewski 2016; Huffington Post 2013; Narine 2015; Sosiak 
2015). To further awareness, the Archaeological Society of 
Alberta supported public dissemination of results from the 
Flood Investigation Program by hosting their 2016 Annu-
al Conference and General Meeting in the Town of High 
River, which had been one of the most significantly impact-
ed areas of southern Alberta. The conference was open to 
members of the general public and professionals, and in-
cluded eight presentations dealing with aspects of the Flood 
Investigation Program. Printed versions of many of these 
presentations now exist in the Archaeological Survey of 
Alberta’s Occasional Paper 37. Public awareness has also 
been fostered by Bolton and Beaudoin (2017) who have 
produced an identification key for macrofossils found in 
some of southern Alberta’s alluvial deposits, and by Por-
ter (2017), who has provided a professional reporting of a 
landowner’s artifact collection. It is hoped that the infor-
mation contained in this paper and volume stimulate future 
research and inform management strategies. 

6. Conclusion
Results of the Flood Investigation Program are only the 

starting point to understand challenges of interpreting and 
preserving archaeological resources in ever-changing flu-
vial environments. Traditional thought encourages in situ 
protection through physcial prevention of the erosion of 
landforms containing sites. Vivian et al. (2017) call this 
“preservation by storage” and challenge the approach by 
pointing out the significant and ongoing vulnerability of 
river terrace sites to erosional damage. The scale necessary 
to protect archaeological records in situ in these riverine 
settings is enormous while the resources to combat erosion 
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are often limited. Results of the Flood Investigation Pro-
gram, however, show that preservation can also be achieved 
through the proactive study and collection of site informa-
tion prior to disturbance. This is effective as long as the 
information includes observations about site contents and 
contexts and considers a site’s entire life cycle, from use 
and deposition to its susceptibility to disturbance and the 
sampling strategies and techniques that are used to interpret 
it (cf. Wilson 2004). 

Results of the Flood Investigation Program are presented 
in the Archaeological Survey of Alberta’s Occasional Paper 
37 and in the associated project permit reports (Tables 1 and 
2). One of the intentions of this documentation is to pro-
vide baseline data from which future investigative programs 
can be designed, whether they originate from a regulatory 
framework, an academically-defined research problem, or 
as part of a citizen science initiative. The Flood Investiga-
tion Program has provided a preview and summary of some 
of the rich archaeological information on which future stud-
ies can be based. 
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