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i

I have been here before. Although it has been a while. 
Thirty-nine years ago I was the general editor of Occasional 
Paper No. 19, Archaeology in Alberta 1981. After a slight 
hiatus, I’m pleased to be back. Some of the contributors to 
the current volume were not yet born when I last edited an 
Occasional Paper. Others were not only born, but were ac-
tually contributors to my last editorial effort: my colleague 
Jack Ives authored one paper and co-authored a second in 
the 1981 volume. Thirty-nine years later he is co-author of 
a paper in this volume. I revel at the continuity of his long-
lived and productive career. Other contributors back in 1981 
include friends and work colleagues Bruce Ball, Peter Bo-
browsky, and Brian Ronaghan. 

Sadly, not all of our fellow authors from my last volume 
in 1981 are still with us. A great friend to the older genera-
tion in Alberta, John Brumley, passed away in the summer 
of 2020. In the 1981 volume John contributed a significant 
paper on the Gilchrist cache; a collection of obsidian and 
chert flakes found near Milk River. John had a powerful and 
lasting impact on the archaeology of the southern part of this 
province. Early on, he was based out of Medicine Hat and 
focused his research on medicine wheels, tipi rings, bison 
kills, and deeply buried camps. He wrote some of the most 
important work on these subjects ever produced. Later he 
moved to Havre, Montana and continued for decades mak-
ing important contributions to Northern Plains archaeology. 

Soon after forming his company Ethos, Brumley hired 
Michael J. Quigg from the ranks of the Archaeological Sur-
vey of Alberta, Michael being the first staff archaeologist 
ever hired by the ASA. Mike joined John in many of their 
ground-breaking studies of tipi rings, medicine wheels and 
bison kills. After a few years with Ethos, Mike moved on 
to the drier grounds of Texas, where he continued his sig-

nificant studies of Plains archaeology. He was a perenni-
al presenter at Plains conferences and an avid publisher in 
Plains Anthropologist; an almost unheard of commitment 
to professional contributions from a full-time consultant. A 
few months after John passed we lost Mike to an aggressive 
form of cancer. Two fine and essential Plains scholars; but 
more important, two warm and welcoming human beings. 
To those of us old enough to remember, John and Mike will 
be dearly missed. 

Covid changed everything in 2020. A pandemic that af-
fected everybody, everywhere; the first in any of our life-
times. Archaeology was a microscopic part of this, but a 
part nonetheless. Many consulting projects were cancelled, 
companies closed or shrank, offices and museums closed, 
planned excavations were called off, conferences and 
courses were either cancelled or held remotely, practically 
everything associated with our discipline was affected. Our 
Occasional Paper editorial board – consisting of Eric Dam-
kjar, Todd Kristensen, Martina Purdon, Robin Woywitka 
and myself – normally meets several times a year for cof-
fee, business, and mostly fun. We had to forego those much 
anticipated get-togethers and settle (like everyone else) for 
Zoom and email. It has been a minor inconvenience com-
pared with the losses of so many others. 

Perhaps precisely because of the impositions of a Covid 
world, a number of the papers in this volume of the Oc-
casional Paper are reflections and summaries of data that 
have been around for quite some time, waiting for someone 
to write them up. As if being confined to a home-base has 
caused many of us look to our closets – what have we been 
wanting to write but needed some down time? The paper 
by Stevenson and Meyer on atlatl weights of Saskatchewan 
certainly has the feel of a Covid-lockdown type of work; a 
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long-needed synthesis of just about everything known about 
this intriguing category of artifacts. With what might be the 
largest sample of weights of any U.S. state or province, Sas-
katchewan leads the way in our knowledge of this rare artifact 
class. These are wonderful and exotic artifacts, and this paper 
is the most important synthesis of them since Robert Neuman’s 
1967 paper in American Antiquity.

My own paper is likewise one of reflection; looking back 
on a site I first recorded some 25 years ago but never wrote a 
report on. On a rocky cliff west of Nanton is a small overhang-
ing shelter that houses the Williams Coulee rock art site (EcPl-
16). Protected from the elements, the red ochre images within 
the shelter are some of the most vibrant and extraordinary in 
Alberta. Multiple shield-bearing warriors engage in combat, 
brandishing weapons that include spike maces and lances, pos-
ing with their powerful headdresses and shield designs for the 
approval of a cosmic audience. What might be a rare pregnant 
woman holding a rattle is also depicted. It is high time this im-
portant site has its own report. 

The paper by Eugene Gryba certainly has the feel of a syn-
thetic work produced during an extended period of down time. 
It is a detailed, and often personal, reflection on a life of con-
summate stone chipping, revealing insight and perspective that 
are known to only a handful of similarly talented craftspeople. 
In this case the focus is on microblades and microblade cores in 
the western hemisphere. And if having successfully produced 
thousands of these in a lifetime is criterion for authorship, you’d 
be hard pressed to read the words of a more qualified expert. 

Trevor Peck takes a comprehensive look at the rare but fas-
cinating structures known as Napi effigies; boulder outlines of 
human shapes found across the northwestern Plains. Some 22 
of these are now known and Peck reviews attributes including 
size, shape, orientation, location, and component parts. Inspired 
by the pioneering work of his late colleague, Rod Vickers, Peck 
finds new patterns not previously recognized, including mor-
phologically distinct groups in the east and west Plains, possi-
ble temporal separation of Napi groups, and, especially intrigu-
ing, a suggestion of intentional disturbance of Napi effigies in 
pre-contact times by opposing Plains groups. 

Todd Kristensen, and a rotating gang of associates, continue 
their march towards a unified understanding of lithic materials 
used for stone tool manufacture. The current paper is the sixth 
in a series by Kristensen and colleagues that takes an in-depth 
look at a single stone type; in this case porcellanite. This high 

quality, uniquely formed toolstone is found throughout the 
western states and provinces, but has not been previously scru-
tinized in the way that say Swan River Chert or Knife River 
Flint have. The goal of these papers is to get into print detailed 
physical descriptions, analytical characteristics, and extreme-
ly high quality photographs of a range of toolstones, with the 
lofty ambition of creating a database that all archaeologists can 
access and perhaps achieve some uniformity in naming and de-
scribing lithic artifacts. Let’s hope for additional installments.

The paper on artifacts collected from the Gull Lake site in 
northern Alberta by Heinz Pyszczyk and colleagues is the only 
one in the volume that is based on recent field work. Though 
originally discovered 30 years ago, Pyszczyk and a Univer-
sity of Lethbridge field school, under the direction of Shawn 
Bubel, returned to the site in 2018. A highly controlled surface 
reconnaissance led to the recovery of a sizable collection of 
lithic artifacts. The recovery of several time-diagnostic tools 
permitted suggestions regarding approximate age and cultural 
relationships; two aspects of the archaeological story that are 
breathtakingly short in Alberta’s far north. 

I am indebted to many people for assistance getting this vol-
ume to fruition. The OPS editorial board, named above, does 
a huge amount of work to get each volume completed. I am 
immensely grateful for their efforts, commitment, and good hu-
mour. For their continuing support of this series we gratefully 
acknowledge Darryl Bereziuk, Director of the Archaeological 
Survey of Alberta, Grant Clarke, Head of the Archaeological 
Survey of Alberta, and David Link, Assistant Deputy Minis-
ter of Alberta Culture, Multiculturalism and Status of Wom-
en. Reviewers of papers included Eric Damkjar, David Keiser, 
Todd Kristensen, Lindsay Amundsen-Meyer, Barney Reeves, 
Patrick Rennie, Robin Woywitka, myself, and several anony-
mous folks. Editing and copy editing was contributed by Karen 
Giering, Elizabeth Goldberg, Terra Lekach, Emily Moffat, and 
Martina Purdon. Special thanks to Marty Magne for assistance 
above and beyond, and to Todd Kristensen for carrying the bulk 
of the formatting load. Our helpful friends at Library and Open 
Information, Service Alberta, get our articles posted and keep 
them up and running: thanks to Lisa Drysdale, Ikram Cheikhi, 
and Gary Weber. Amanda Dow kindly allowed us to use her 
drawing for cover art, a nice fit with the lead paper in the vol-
ume. Finally, my thanks to the contributors. For the Occasional 
Paper series to survive and thrive we need submissions. Thanks 
to those who pitched in to make Volume 40 a reality, and on 
behalf of the editorial board, I extend an invitation to all to con-
sider the OPS for future publication of short research papers.

©2020 Her Majesty the Queen in Right of Alberta
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1. Introduction
In 1994, the first author placed a notice in the Saskatch-

ewan Archaeological Society Newsletter indicating that 
he was “conducting a survey of atlatl weights found in 
Saskatchewan” (Stevenson 1994b). Furthermore, he re-
quested that if members had atlatl weights and “would 
like to have them included in the project,” they should 
contact him. This notice was just one aspect of his search 
to locate and examine the many atlatl weights in private 
hands and in institutional storage rooms and display cases 
in the province. Over the years that followed, he travelled 
throughout Saskatchewan and beyond examining the var-
ious weights and recording a standard set of attributes 
(Figure 1). As a result, he has drawn and photographed 
61 atlatl weights. Another 11 weights are known from a 
variety of sources but have not been recorded, either be-
cause their whereabouts are unknown or they are in dis-

tant institutions. The results of this work are presented 
here, with some grouping into classes and consideration 
of the geographical distribution of these atlatl weights in 
the province. We also discuss the apparent and possible 
cultural affiliations and ages of the various classes.

The province of Saskatchewan is at the northern edge 
of the Great Plains and straddles three major environmen-
tal zones - grassland, aspen parkland and boreal forest 
(Figure 2). While agriculture dominates the grassland and 
aspen parkland, it only extends into the southern edge of 
the boreal forest. This extensive cultivation has signifi-
cantly influenced surface visibility and, as a result, most 
of the atlatl weights discussed here have been found in 
the fields of the grasslands and aspen parkland. From the 
end of the last glacial period to the late 19th century, these 
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ABSTRACT 
Seventy-two atlatl weights have been found in Saskatchewan, almost all from fields under cultivation in the grassland 
and aspen parkland. We have recognized six classes, including Class I, which is a “loaf-shaped” form that is present 
throughout interior North America and dating to several millennia ago. Classes II, III, IV, and V are elongated shapes 
that occur on and around the Northern Plains. Of these, particularly distinctive is Class IV, a zoomorphic form with an 
animal head sculpted at one end. These elongated weights appear to be part of the material culture of the Besant Phase 
(ca. 2,100-1,500 BP) and the closely related Sonota Phase (ca. 2,000-1,350 BP) of the Dakotas and adjacent Canadian 
Plains. Class VI is a relatively large, bi-pointed form. There is also a group of miscellaneous weights that includes two 
birdstones as well as a weight composed of nephrite, a lithic from interior British Columbia. We present metric attri-
butes and illustrations of the weights in each class in order to further the understanding of this little documented group 
of artifacts by making available representative specimens provenanced from within a defined geographical boundary.  

KEYWORDS
Atlatl weight, Saskatchewan Plains, Sonota phase, Besant phase, zoomorphic atlatl weight, birdstone
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Figure 1. Example of an attribute record page. 

Figure 2. Map of the northern part of the Great Plains, showing the positions of the grassland, aspen 
parkland and boreal forest across the Canadian Plains. 
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latter environmental zones supported a substantial popula-
tion of plains bison that, in turn, was the foundation of the 
subsistence economy of the resident indigenous peoples. 
Almost all of the atlatl weights considered here, therefore, 
were crafted and used by plains bison hunters.

Almost all of the Saskatchewan atlatl weights have been 
found by amateur and avocational archaeologists or mem-
bers of the farming public. Indeed, some of the finds date 
back to the initial agricultural settlement of the province in 
the late 1800s and early 1900s. Although atlatl weights are 
relatively rare, when they have been noticed on the surfaces 
of fields or gardens, members of the public have recognized 
them as the products of human craftsmanship and kept them 
as curios. The early amateur archaeologists and collectors 
were fascinated by these pieces, and drawings and notices 
regarding a few of them made their way into The Spade and 
Screen, the newsletter of the first Saskatchewan Archaeolog-
ical Society. One of the earliest of these accounts pictured 
and described a weight (Figure 1) found in the vicinity of the 
village of Bjorkdale east of Prince Albert. This weight, elon-
gated with a central groove, puzzled these early antiquarians 
and some unusual functions were proposed:

Could it be the centre grip for a bow? The slightly hol-
lowed back as shown in the cross section would sug-
gest it may have been fastened to a stick of some kind. 
Or could it be a fastener for a cloak or a jacket… Final-
ly, it may be a totemic object (Anonymous 1945a:3).

An even more dramatic possible function was proposed for 
an atlatl weight from the Spy Hill area: “ … they may have 
been used as a muscle skewer in the Sun Dance” (Anony-
mous 1945b:3). However, by this time the likely use of these 
objects had come to light as a result of archaeological inqui-
ry in the United States:

The above artifacts again were referred to in a letter 
from Mr. F.J. Michell of Stony Beach. He suggests 
they may have served as weights or balances on the 
atlatl or spear thrower. These spear throwers are de-
scribed in detail in “Indians of America” by Hyatt Ver-
rill [see Verrill 1927] (Anonymous 1945b:3).

Indeed, from 1915 through to the 1920s, archaeologists 
working in the dry caves of Arizona had encountered sever-
al intact wooden atlatls with attached weights (Kidder and 
Guernsey 1919:180; Guernsey and Kidder 1921:80-88). 
Neuman (1967:37) has noted that the latter “… stones are de-
scribed as loaf-shaped and called atlatl stones.” Through the 
1900s, atlatls with weights attached were found at a number 
of other sites in the western United States, with 10 recorded 

by the 1980s (Raymond 1986:159-16; Ryan 2004:25). How-
ever, the reason or reasons for the use of these loaf-shaped 
stones has remained elusive.

2. The North American atlatl
The atlatl was in use in Europe by Upper Paleolithic times, 

as evidenced by carved specimens produced by peoples of 
the Solutrean culture and dating as much as 18,000 years 
ago in Western Europe (Cattelain 1989, 1997; Knecht 1994, 
1997). This highly effective hunting weapon was widely ad-
opted in Europe and Asia, and southeast through to Austra-
lia (Vanderhoek 1998:24-40). Also, it evidently was part of 
the technology of the earliest peoples who moved into the 
Americas, and Hutchings (1997, 2011, 2015) has noted that 
a number of archaeologists have considered it to have been 
a major Paleo-Indian hunting tool. Indeed, Frison and Craig 
(1982:164) have described an atlatl hook of antler from the 
Hell Gap occupation at the Agate Basin site in Wyoming. 
Particularly compelling information comes from Hutchings’ 
(1997, 2015) studies, which indicate that the high impact 
fracture patterns of Paleo-Indian points were produced by 
atlatl propulsion. Additionally, direct evidence of the use of 
the atlatl in the Plano Period comes from the southern Yu-
kon ice patches which have produced dart shafts that have 
been dated to 8,290 +/-50 BP and 8,360+/-60 BP (Hare et 
al. 2004:265, 2012:130). Similarly, an atlatl foreshaft from 
an ice patch in the “Greater Yellowstone Area” has produced 
a date of 9,230±25 BP (Lee and Puseman 2017:230). The 
atlatl, therefore, was evidently an important hunting tool 
during Paleo-Indian and Plano times in North America (Dix-
on 1999:151-154); however, there is no evidence of atlatl 
weights during this early period.

With the transition to the Middle Precontact Period on the 
Northern Plains, projectile points became somewhat smaller 
and generally side- or corner-notched. This likely resulted 
in lighter atlatl darts and it has been argued that the use of 
such darts was made possible by the introduction of fletch-
ing (Hughes 1998). Fletching of atlatl darts appears to have 
been a North American innovation, as was the atlatl weight. 
While the atlatl was in use in both South and North America, 
the use of atlatl weights was restricted to the latter conti-
nent. They are found in northern Mexico and throughout the 
continental United States, although they are less common to 
the west of the Rockies (Butler and Osborne 1959). As well, 
they are present across southern Canada, from the Maritime 
Provinces (Deal and Rutherford 2001:146) through to Brit-
ish Columbia (Fladmark 1987; Keddie 1988, 2007). Howev-
er, they appear to be absent in the Canadian Barren Grounds 
and the Arctic.
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3. Atlatl weight classification 
It is likely that the use of atlatl weights in North Ameri-

ca was a result of an innovation during the Middle Archaic 
Period (8,000-6,000 BP) in the Eastern Woodlands (Kwas 
1981). Certainly, they are well represented in assemblages of 
the Late Archaic Laurentian culture, which dates ca. 5,500-
4,000 BP. However, their introduction to the plains was like-
ly later and generally did not include some of the elaborate 
forms that were developed in the Eastern Woodlands, such 
as birdstones and bannerstones. In North American archae-
ology, the atlatl weight category has generally subsumed the 
latter two kinds of sculpted objects as well as a third, boat-
stones. The purpose or nature of these objects has been a 
topic of discussion for decades but as Ryan (2004:105) has 
noted, “current evidence suggests these types of stones were 
all attached to atlatls.” 

Particularly characteristic of the Eastern Woodlands is 
the bannerstone (Lutz 2000). This form was present in the 
Laurentian culture of northern New England, extending into 
southern Ontario and Québec (Conolly 2018; Funk 1988); 
however, they were also common south through the East-
ern Woodlands and American Midwest. These are elaborate, 
winged sculptures with central holes drilled through them. 
They are made of attractive stones and highly polished. 
Bannerstones are uncommon in the Central Plains (Ryan 
2004:57) and almost unknown farther west in North Amer-
ica. To date, none have been found on the Canadian Plains.

Like the bannerstone, the birdstone is present in the East-
ern Woodlands, however, it is rare farther west. As with the 
bannerstone, these are carefully sculpted and polished piec-
es, but in the general form of a bird (Dowell 2004; Tharp 
and Chaplin 2004:43-44). As is discussed in a subsequent 
section, two of these have been found in Saskatchewan.

The third form is that of the boatstone, which is also fairly 
common in eastern North America. As originally recognized, 
the boatstones were pieces that had bi-pointed, canoe-like 
shapes with one surface hollowed out. However, this cate-
gory has been expanded to include specimens that have not 
been hollowed out. Boatstones, therefore, encompass the 
loaf-shaped atlatl weights previously noted and this form is 
found across much of North America (Ryan 2004:2). Given 
this, the Saskatchewan atlatl weights would be identified as 
boatstones – except for two birdstones.

There have been a number of regional classifications of 
atlatl weights, one of the earliest that by Patterson (1937) 
for the boatstones of the American “Gulf Southwest States”. 
Then, in 1939, Knoblock published a typology for the ban-

nerstones of the Eastern Woodlands. Subsequently, Butler 
and Osborne (1959) presented their classification of atlatl 
weights in the American Northwest, and Neuman (1967) 
published his categorization of a sample of pieces from the 
Central and Northern Plains. Focussing on Missouri, Elliott 
(1989; 2000) expanded on Knoblock’s work, with clearer 
definitions of the bannerstone types. In more recent years, 
Shannon Ryan (2004) has completed a study of eight ban-
nerstones and 44 boatstones from the Central Plains, focus-
sing on Nebraska, Kansas, and Oklahoma. While she consid-
ered the work of Patterson and Neuman as well as of Butler 
and Osborne in some detail, she particularly employed the 
classificatory scheme presented by Elliott (Ryan 2004:19).

Of the latter studies, most closely related to our Saskatch-
ewan work is that carried out by Robert Neuman in the 
1960s. Then with the Smithsonian Institution-River Basin 
Surveys, Neuman (1967) worked with atlatl weights found 
in the region extending south from the Canadian Plains to 
Kansas. This pioneering work identified 60 atlatl weights, 
of which 13 were from Saskatchewan (Neuman 1967:39-41) 
and three from Alberta (Neuman 1967:37-39). Remarkably, 
at that time only Nebraska with 14 pieces exceeded the Sas-
katchewan total. Neuman recognized four classes of plains 
atlatl weights, plus a group of miscellaneous specimens. In 
the following presentation, we have largely followed Neu-
man’s lead, although adding two additional classes.

The classification of archaeological artifacts is a way of 
bringing order to collections of heterogeneous pieces; how-
ever, when that has been completed it should be possible 
to place the classes in cultural and temporal contexts. With 
regard to his study, Neuman (1967:48) stated that the “dif-
ferentiation herein is based primarily on the general shape of 
the weight.” Our approach to the classification of these atlatl 
weights has been similar and our expectation is that given 
classes of the weights may be recognized as characteristic 
of particular time periods or archaeological cultures. Neu-
man’s Class I is a “loaf-shaped” form, Class II is elongated 
with upturned ends, Class III is elongated and ellipsoidal, 
and Class IV zoomorphic. To these classes we have added a 
Class V, elongated with one end blunt and the other tapering, 
and a Class VI, bi-pointed. In addition, Neuman identified 
a miscellaneous group and we have done the same. In the 
following sections, the Saskatchewan pieces that we have 
assigned to each of these classes are illustrated and their at-
tributes tabulated. Consistent with Ryan’s (2004:45) study of 
Central Plains weights, we have recorded the length, width, 
thickness, and weight of each specimen. Also, following Ry-
an’s (2004:50) approach: “In an attempt to understand the 
variability among these [pieces], the mean, standard devia-
tion, and range were calculated”.
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4. The Saskatchewan distribution
There is provenience information (at least to community 

area) for 68 of the atlatl weights that have been recorded 
and almost all are from the agricultural southern and central 
parts of the province (Figure 2). Only one has been found 
farther north, this on the Churchill River near the community 
of Sandy Bay – deep into the boreal forest of the Precambri-
an Shield (Figure 3). In his Master’s thesis, Michael Fors-
man (1976:174-175) reported an atlatl weight from a site on 
Montreal Lake, also well into the boreal forest. However, 
upon further examination, this can be identified as a natu-

rally fractured lithic. In all likelihood, atlatl weights were in 
use in the northern forests, however, given the general lack 
of cultivated fields, they have not been exposed to view.

The overall distribution of these weights across southern 
and central Saskatchewan appears random (Figure 3). While 
there are some blank areas, these are likely due to chance – 
atlatl weights are present, but have not been found as yet. On 
the other hand, there are some locales with small concentra-
tions. These are probably the result of concerted collecting 
activities in those areas.

Figure 3. Map showing the Saskatchewan distribution of atlatl weights with provenience (adapted from Wikimedia open 
access maps). The northernmost weight was found in the late 1970s on the bank of the Churchill River near the village of 
Sandy Bay by 13 year-old Fabien Morin (Anonymous 1980:2).
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5. Class I weights
Neuman assigned 37 weights to this class, with this defi-

nition: 

All are of stone. In side view these appear loaf-shaped 
with blunt to rounded to vaguely pointed ends. They 
are plano-convex in cross section, usually with slight 
concavity to the planar surface. They may have one or 
more grooves on their convex surface, or they may be 
plain. A few of the weights are polished overall (Neu-
man 1967:48).

Of the 61 Saskatchewan weights that the first author has 
examined, 11 can be placed in Class I. Most are relatively 
short, compact loaf shapes (Figure 4) but there are also three 
that are round, albeit with channeled or flat lower surfaces 
(Figure 5b, 5c, 5d) (Stevenson 1994a:3-4). They, perhaps, 
should be placed in a separate class or regarded as miscel-
laneous. All of these Class I weights have a central groove, 
although cut with multiple incisions in the case of Figure 
4a, and with two grooves in the case of Figure 5a. The un-
dersides of these pieces are either slightly channeled or flat. 
This indicates that the surfaces of the atlatls to which they 
were fastened were either rounded or flat. 

The lithic materials are generally fine-grained, softer 
stones, such as mudstone and dolomite (Table 1). However, 
a few are made of quartzite or basalt. The metric and phys-
ical attributes of these weights are presented in Table 1 and 
the geographic distribution is shown in Figure 6. There is no 
discernable patterning to their locations.

Other than the 11 Class I atlatl weights that have been ex-
amined and their attributes recorded, three additional loaf-
shaped pieces are known. One of these was in the William 
Orchard collection and is quite large, about 64 millimetres 
(mm) long (Orchard 1942:34; Anonymous 1948:2). It is 
unusual in that beside the prominent central groove, it has 
three shallow grooves around one portion. A second piece 
was recorded by Boyd Wettlaufer (1951:19) and was part of 
the Edgar Sullivan collection from the Dundurn area, south 
of Saskatoon. A rough sketch of this weight is present in 
Wettlaufer’s report, where it is indicated that it is made of 
sandstone and is 52 mm (2 inches) long. A sketch of a third 
Class I atlatl weight was published in a 1945 issue of The 
Spade and Screen (Anonymous 1945a:4). There is no infor-
mation on the lithic material of this piece or its provenience. 
As presented in publication, it is 72 mm long. Both of the 
latter pieces are shown with a central groove.

In the Central Plains, Ryan’s sample of 44 boatstones in-
cluded 34 that could be assigned to Neuman’s Class I (Ryan 
2004:61). While her boatstone sample does not completely 
conform, therefore, to the Saskatchewan Class I sample, the 
metric attributes are fairly similar (Ryan 2004:67). Accord-
ing to Ryan (2004:66): “The range for length and weight 
in boatstones is quite large, however, width and thickness 
are less variable.” This is also the case for the Saskatche-
wan sample (Table 2). It may be noted that if the three ball-
shaped weights are excluded from these calculations, the 
mean length increases to 58.6 mm, the mean width decreases 
to 25.0 mm, the mean height decreases to 21.7 mm, and the 
mean weight decreases to 52.1 grams (g).

Figure Length 
(mm)

Width 
(mm)

Height 
(mm)

Weight 
(g)

Basal width 
(mm)

Channel 
width (mm)

Channel 
depth (mm)

Groove 
placement (mm)

Groove 
width (mm)

Groove 
depth (mm)

Lithic 
material

4a 50 31 22 53 28 medial 2 1 quartzite

4b 52.5 22 24 52 20 medial 3 1 mudstone

4c 53 31 22.5 58 25 23 1.5 medial 3 1 mudstone

4d 62.5 28.5 25.5 72.8 18 13 1.7 medial 1.5 1 mudstone

4e 51.1 27 22 23 15 1 medial 3.5 1.5 replica

4f 56 21 15 27.5 21 medial 4 1.5 dolomite

4g 72 22.5 22 55.5 18 medial 1 .5 sandstone

5a 65 28 21 22 medial 2.5 1.5 replica

5b 43 32 33.5 78.1 25 13 1.5 medial 3 2 quartzite (?)

5c 38 34.5 31 78.5 23 19 3 medial 2 1.5 basalt (?)

5d 26.5 26 22 20 15 medial 1 1 sandstone

Table 1. Attributes of Class I atlatl weights.
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Figure 4. Class I atlatl weights (top view on left, profile in center, side view on right) (drawings by the first author).
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As Neuman (1967:50) noted, Class I weights are wide-
spread in the central and northern Great Plains. Several have 
been described from Montana (Shumate 1974; Helmick 
1996, 2007) while Ryan (2004) has analyzed a large sam-
ple from the Central Plains. They are common through the 
American Southwest and also occur in far western North 
America, where they have been described from Washing-
ton State (Butler and Osborne 1959) and adjacent southern 
British Columbia (Keddie 1988, 2007). Clearly, in Saskatch-
ewan, at the northern end of their continental distribution, 
they are also common. Oddly enough, however, Neuman had 
only three Class I pieces from Saskatchewan in his sample.

Figure 5. Class I atlatl weights (top view on left, profile in center, side view on right) (drawings by the first author).

Mean Standard deviation Range (min-max)

Maximum length (mm) 50.0 14.2 26.5-72

Maximum width (mm) 27.1 5.0 21-34.5

Maximum height (mm) 24.3 5.7 15-33.5

Weight (grams) 54.6 22 20-78.5

Table 2. Class I size and weight statistics (based on eight specimens). 
Excluded are a broken weight (Figure 4c) and two replicas (Figures 4e 
and 5a).
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6. Class II weights
This class, with seven specimens, comprised only a small 

part of Neuman’s sample. He (1967:49) noted that:

… their characteristic trait is that at each end there is a 
distinctive low rise or ridged area on the convex [up-
per] surface. Each piece is plano-convex in cross-sec-
tion… They may have one or more grooves at the mid-
section and the grooves may completely encircle the 
specimen.

Eleven of these have been recognized in the Saskatche-
wan sample, although we have included some that have very 
slight or no expansion at their ends (Figures 7, 8, 9). Rather, 
prominent characteristics of this class are that each end is 
somewhat flattened while the overall outline is six-sided - a 

stretched hexagon. These pieces have a medial rise, around 
which a groove has been worked in most cases.

Neuman (1967:49) noted that three of the pieces in his 
Class II sample were “decorated on their ends with minute 
striations.” Similarly, a weight from the Spy Hill area south-
east of Yorkton, has “indentations” worked around one end 
(Figure 8a). Remarkably, at a site in the Great Sand Hills 
north of Swift Current, both ends of a Class II atlatl weight 
were found (Figure 9b). It is likely that each end of this 
weight was attached to the atlatl and, as it flexed during a 
throw, the pressure caused this piece to fracture. Apparently, 
the central section broke away, leaving the ends still tied to 
the atlatl shaft. Upon arriving back at camp, the hunter evi-
dently detached and discarded the fragments.

Figure 6. Map showing the distribution of Class I (red dots) and Class II (blue diamonds) atlatl weights for which there is 
provenience information (adapted from Wikimedia open access maps). The Pas Reserve site (FkMh-5) in northern Manitoba is 
also marked – from it came a unique Class II atlatl weight of antler.
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There are two specimens of this class that were not avail-
able for examination, although detailed drawings and mea-
surements are available for one of these (James M. McCon-
nell, personal communication, 1997). Found in the Guernsey 
area, east of Saskatoon, this piece (ElNh-4-50) is broken and 
the material appears to be slate. Like the weight from the 
Spy Hill area, this has a series of notches worked around one 
end. Given that three of Neuman’s (1967:49) Class II pieces 
also had notched ends, this attribute is clearly a prominent 
feature of this class. A sketch of another Class II weight was 
presented in an issue of The Spade and Screen (Anonymou-
s1945a:4). It appears to have been found in the Disley area, 
north of Regina. In the absence of a scale, the size of this 

piece is uncertain, although it appears much shorter than the 
recorded specimens in this class. There is no information re-
garding the lithic material.

The attributes of the Class II specimens are presented in 
Table 3. As with Class I, the materials are mainly softer 
stones that take a high polish. The provenience of nine of 
these weights is known, but their distribution does not show 
any patterning (Figure 6). With a mean length of 80.5 mm 
and a mean weight of 69.1 g, the Class II weights (Table 4) 
are considerably longer and heavier than the Class I pieces 
(Table 2). However, the mean widths and heights differ very 
little.

Figure 7. Class II atlatl weights (top view above, side view below, profile on right) (drawings by the first author).
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Figure 8. Class II atlatl weights (top view above, side view below, profile on right) (drawings by the first author).

Figure Length 
(mm)

Width 
(mm)

Height 
(mm)

Weight 
(g)

Basal width 
(mm)

Channel 
width (mm)

Channel 
depth (mm)

Groove 
placement (mm)

Groove 
width (mm)

Groove 
depth (mm)

Lithic 
material

7a 115 23 22 92.3 19 17 1.5 quartzite

7b 76 28.5 24.5 66.4 24 16 1.5 medial 2.7 1.2 ironstone (?)

7c 85 26.5 23 79.8 24 11 2.2 medial 2.5 1.5 ironstone

8a 74.5 28 21 72.8 27 medial 4 2 argillite

8b 78 19 21 51.4 16.5 medial 5.5 2.5 steatite

8c 75 30.5 24.2 81.1 26 26 1 medial 2.5 2 sandstone

8d 60 25.5 17.5 40 24.5 24 1.2 medial 2.5 2 siltstone

9a 35.5 27 16 26 23 23 1.5 medial 1.5 1 slate (?)

9b 17 13 mudstone (?)

9c 151 23 17.5 89.8 21 21 1.5 medial 2.5 1.7 slate

ElNh-4-50 61.4 21.2 16.2 2.5 ?

Table 3. Attributes of Class II and Class III atlatl weights.
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Neuman’s Class II, therefore, with its expanded or up-
turned ends, is well represented on the Saskatchewan plains, 
and specimens have also been reported from Manitoba 
(Syms 1992b:11-13; 2017:56), Montana (Helmick 1996:70, 
2007:39, 43), and Minnesota (Markley 1942). In particular, a 
number have been found in North Dakota (e.g., Metcalf and 
Carlson 1971), including three in excavations at the Bound-
ary Mounds site, two by Neuman (1967:Figures 3b, 3e, 
1975:Figures 28r, 30f) and one by Wood (1960:Figure 7L).

Figure 9. Class II atlatl weights: a (top view on left, profile in center, side view on right), b (top view above, profile in center, 
side view below; Class III atlatl weight c (top view above, profile in center, side view below) (drawings by the first author).

Mean Standard deviation Range (min-max)

Maximum length (mm) 80.5 16.9 60-115

Maximum width (mm) 25.8 3.8 19-30.5

Maximum height (mm) 21.8 2.3 17.5-24.5

Weight (grams) 69.1 18.1 40-92.3

Table 4. Class II size and weight statistics (based on seven specimens). 
Excluded are two broken weights, Figure 9a and Figure 9b.
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7. Class III weights
Neuman (1967:49) assigned four pieces to this class, writ-

ing that they “are long, ellipsoidal, and have blunt or round-
ed ends. In cross section they range from plano-convex with 
a slight concavity to the planar surface to hexagonal.” While 
Neuman’s illustrated specimens (1967: Figure 3f-h) have 
a central rise on the upper surface and are elongated, none 
have a medial groove cut around their upper surface. This 
is in contrast to the Saskatchewan specimen that Neuman 
assigned to this class (Figure 9c), which does have a medial 
groove. This piece is from the Bjorkdale area in the east cen-
tral part of the province (Figure 10). Made of black slate and 
highly polished, the Bjorkdale weight has a medial groove, 
blunt ends and a channeled lower surface (see Table 3 for 
physical and metric attributes). This remains the only Class 
III piece that has been found in Saskatchewan.

Although Neuman had only four examples of Class III, 
two were from excavated contexts, one from Mound 1 at the 
Boundary Mounds site in North Dakota (Neuman 1975:Fig-
ure 28r) and dated at 1,340±160 BP. The other, made from a 
marine shell columella, was from the Swift Bird site in South 

Dakota (Neuman 1967:44) and dated at 1,835±120 BP (Neu-
man 1975:42, Figure 13l). Like the Class II specimens from 
the Boundary Mounds site, these latter two weights were 
associated with Sonota cultural components. A third Class 
III piece was from Alberta (Neuman 1967:Figure 3f) and, 
as has been noted, a fourth from Saskatchewan (Figure 9c). 
The latter has a hint of expansion at its ends and conceivably 
could be placed in Class II. Indeed, it is likely that Neuman’s 
Class II and Class III could be combined into a single class. 
They typically have a six-sided outline (stretched hexagon), 
although varying considerably in length.

As there is only one Saskatchewan specimen that can be 
assigned to this class, the attribute statistics in Table 5 in-
clude the weights from North and South Dakota (excluding 
the broken piece from Alberta). The mean length of 151.3 
mm exceeds that of all the other classes, with only the Class 
IV zoomorphic specimens, at a mean length of 124.7 mm, 
approaching this figure. On the other hand, the mean width 
of both classes is much the same, suggesting that all the 
weights were designed for atlatl handles of similar widths.

Figure 10. Map showing the distribution of Class III (blue diamond), Class IV (red dots), and Class V (white dots) atlatl 
weights for which there is provenience information (adapted from Wikimedia open access maps). Also included are the 
Richards and Neepawa locations in Manitoba, Bottineau in North Dakota and Edgerton in Alberta.
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8. Class IV weights: Zoomorphic

Neuman assigned six pieces to this class, three from Sas-
katchewan, two from Alberta, and one from North Dakota. 
He (1967:49) defined the zoomorphic category as follows:

The objects are long and ellipsoidal with plano-convex 
cross section. At one end there appears a stylized head 
of an animal depicted by a rather pointed muzzle with 
two low ears on top of the head. Near the opposite end, 
on the convex surface, there may be a plain ridge or 
a ridge with one or more parallel grooves crossing it.

Fifteen of these are now known from Saskatchewan, 11 
of which the first author has recorded (Figures 11, 12, 13). 
As well, three other zoomorphic weights have been reported 
in early provincial outlets. One of these is from the Colgate 
area, south of Regina:

It consists of a narrow strip of black stone, flat on one 
side and smoothly rounded on the other, with a small 
animal’s head carved at one end, and at the other end 
a groove as though it might have been made for a pen-
dant (Orchard 1942:77).

Although no scale was provided, as photographed this 
specimen appears to have been about 150 mm long. Another 
piece, apparently found north of Regina (Orchard 1942:77), 

is broken. It consists of the “tail” half of a zoomorphic weight, 
again with a groove near the end. A sketch of a third Class 
IV weight appears in Wettlaufer’s (1951:89) Saskatchewan 
survey report. This specimen, from the Gull Lake area west 
of Swift Current, is unusual in that there is a central groove 
as well as three grooves at the tail end. The lithic material is 
identified as rhyolite and the length, as sketched, is 115 mm 
and the width 21 mm.

A fourth Class IV weight was described and illustrated 
by Neuman (1967:39, 43, Figure 3k). This piece “is broken 
and consists of the forward portion of a zoomorphic object” 
(Neuman 1967:39). Neuman did not report the lithic material 
of which this weight is composed but noted that it was 
curated by the Glenbow Museum in Calgary, Alberta and 
was found in the Mortlach area, west of Regina.

Besides the latter broken piece from Mortlach, another 
(Figure 13a) was found in the Saskatoon area a few years 
after Neuman completed his study (Dyck 1971). Also 
broken is the weight from Imperial (Figure 13c), that from 
the Camp Rayner site (EgNr-2) (Figure 13b), and that from 
the Regina area (Orchard 1942:77). One other (Figure 12a), 
from the South Saskatchewan River valley north of Swift 
Current, is short and appears to have been broken and 
reshaped in antiquity. The fact that six of these 15 weights 
have been broken likely relates to their considerable length 
and resulting fragility. 

In general, the Class IV pieces are larger sculptures that 
are longer than the weights in the other classes. However, 
they are crafted from the same selection of lithic materials 
as those in the other classes and most have been carefully 
finished and have polished surfaces. The attributes of these 
specimens are presented in Table 6. In terms of distribution, 
these weights have been found throughout the southern and 
central sections of the province (Figure 10).

Mean Standard deviation Range (min-max)

Maximum length (mm) 151.3 2.5 149-151

Maximum width (mm) 21 3.4 17-23

Maximum height (mm) 16.5 1.3 15-17.5

Weight (grams) 66.7 25.3 39.6-89.8

Table 5. Class III size and weight statistics (based on three specimens).

Figure Length 
(mm)

Width 
(mm)

Height 
(mm)

Weight 
(g)

Basal width 
(mm)

Channel 
width (mm)

Channel 
depth (mm)

Groove 
placement (mm)

Groove 
width (mm)

Groove 
depth (mm)

Lithic 
material

11a 141 18 22 92 15 head/tail 3 1.5 rhyolite (?)

11b 148 20 21 105 14 basalt (?)

11c 105 22 21.5 58.2 15.5 quartzite

11d 121.5 19 19 75.1 17 tail 3.5 2 basalt (?)

12a 108 19 19 72.7 16 12 1.5 head 5 2 basalt (?)

12b 93.5 21 21 57.5 18 head/tail 5/8.5 2.5/3.5 steatite

12c 131 23.5 31.5 99.8 16 head/tail 2/2 1/1.5 steatite

12d 133 35.5 21 125.7 35.5 neck 21.5/14 4.5 schist

13a 40 11 11 6.8 11 limestone

13b 39 22 16 17.1 17 15 1.7 conglomerate

13c 99.5 20 19 70.5 14.5 neck 1.5 <.5 basalt (?)

Table 6. Attributes of the zoomorphic atlatl weights.
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Figure 11. Class IV atlatl weights (top view above, side view below, profile on right) (drawings by the first author).



16

Stevenson and Meyer / Archaeological Survey of Alberta Occasional Paper 40 (2020) 1–32

Figure 12. Class IV atlatl weights (top view above, side view below, profile on right) (drawings by the first author).
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Class IV weights are relatively long, with a mean of 124.7 
mm, and relatively heavy, with a mean of 87.6 g (Table 7); 
however, the Class is exceeded in length by the Class III 
mean (Table 5) and exceeded in weight by the Class VI mean 
(Table 11). Although the Class IV pieces are relatively large, 
therefore, their width and height means are similar to those 
of the other classes. 

This class of zoomorphic forms is definitely a Northern 
Plains phenomenon, as Neuman (1967:50) observed. In a 
1969 Plains Conference presentation that focused on this 
class, he noted that besides five from Saskatchewan, he then 

had available for study three from Manitoba, two from Al-
berta (e.g., Figure 10), and one each from North Dakota (Fig-
ure 10) and Minnesota. According to Neuman (1969:302):

This paper will describe twelve stone, zoomorphic ar-
tifacts judged to be stylistic representations of an otter, 
mink or weasel. Somewhat cigar-shaped in plan and 
planoconvex in cross section, they exhibit, at one end, 
a muzzle just forward of two, short, rounded ears. The 
body area is plain and becomes gradually smaller to-
ward the tail end. There may be a ridge or knobbed 
protuberance on the convex surface of the tail end.

 Presumably, one of the three from Manitoba was that col-
lected from the Richards site (Figure 10) (Paulson 1980). A 
remarkable zoomorphic weight is from the Neepawa area 
in western Manitoba (Riddle 1983:88-89) (Figure 10). It 
has a series of notches along each ear and, with a length of 
210 mm, is much longer than any of the Saskatchewan piec-
es. While Neuman (1967:44) described one North Dakota 
weight (from the Bottineau area, close to the international 
border), there are now two others on record from this state. 

Figure 13. Class IV atlatl weights (top view above, side view below, profile on right) (drawings by the first author).  

Mean Standard deviation Range (min-max)

Maximum length (mm) 124.7 19.5 93.5-148

Maximum width (mm) 22.7 5.9 18-35.5

Maximum height (mm) 22.4 4.1 19-31.5

Weight (grams) 87.6 25.3 57.5-125.7

Table 7. Class IV size and weight statistics (based on seven specimens). 
Excluded are four broken weights, Figure 12a, Figure 13a, Figure 13b, 
Figure 13c.



18

Stevenson and Meyer / Archaeological Survey of Alberta Occasional Paper 40 (2020) 1–32

One is from Burleigh county in central North Dakota, the 
other from Ward county in the north central part of the state 
(personal communication, Fern Swenson 2020). As noted, 
Neuman also had a record of a zoomorphic atlatl weight 
from Minnesota. To the north, a zoomorphic weight has 
been found at Lac Seul in northwestern Ontario (personal 
communication, Brad Hyslop 2020). These two occurrences 
suggest that the geographical range of this style of weight 
extends east from the Northern Plains.

Although it is possible that this zoomorphic form was a 
Northern Plains innovation, zoomorphic atlatl weights are 
known from the Pacific Northwest (Butler and Osborne 
1959:216-217, Figure 1f; Keddie 1988, 2007: Figures 1, 3, 
4, 5, 8, 14). These forms, from Washington State and British 
Columbia, can be more elaborate than on the Northern Plains 
but there do not seem to be zoomorphic weights elsewhere 
in North America (unless the birdstones are considered zoo-
morphic). Western trade goods on the Canadian plains, such 
as nephrite adze blades and dentalium, are evidence of inter-
regional contacts. Indeed, a miscellaneous weight discussed 
below is of nephrite. In short, the zoomorphic concept may 
also have made its way onto the plains from the west.

9. Class V weights
Thirteen weights have been assigned to this class, 10 of 

which have been examined by the first author and are shown 
in Figures 14 and 15. The Class V weights are elongated, 
blunt at one end and tapered at the other end. Remarkably, 
none of these are grooved, although one (Figure 15c) has 
four parallel striations on its upper surface. Particularly un-
usual is the piece illustrated in Figure 15d which has been 
incised with two parallel rows of notches. As with the spec-
imens in other classes, the lower surfaces vary from flat to a 
channeled concavity. The lithic materials are consistent with 
those present in other classes (Table 8). 

The metric and physical attributes of these weights are 
presented in Table 8 and the geographical distribution in Fig-
ure 10. As with the other classes, there does not appear to be 
any pattern to the locations of these pieces.

In terms of the metric attribute statistics, this class is rel-
atively long, with a mean of 82.9 mm (Table 9). While the 
width is within the usual range, the mean of the height, at 
17.1 mm, is comparatively low. In short, these pieces are 
fairly thin. As well, they are relatively light, with a mean 
weight of only 52 g (Table 9).

Figure Length 
(mm)

Width 
(mm)

Height 
(mm)

Weight 
(g)

Basal width 
(mm)

Channel 
width (mm)

Channel 
depth (mm)

Groove 
placement (mm)

Groove 
width (mm)

Groove 
depth (mm)

Lithic 
material

14a 118 19.5 14 54.5 15.5 ruby stone

14b 102.5 19.5 20.5 88 18 basalt

14c 85 24 21 58 13.5 diorite (?)

14d 108.5 26 14 63.5 22 22 basalt

14e 51 21.5 15 23 19 17 2.5 soapstone

15a 77.5 25.5 20 64 18 quartzite

15b 70.5 22 20 60.5 19 19 1.5 sandstone

15c 82 18 17 40.3 16.5 distal olivine (?)

15d 81 19 12.5 34 16 1 <1 soapstone

15e 73 22 20 50.6 17.5 17 .2 quartzite

ElNo-3 61.4 16.3 10.3 18.5 16.3 ?

Table 8. Attributes of the zoomorphic atlatl weights.

Mean Standard deviation  Range (min-max)

Maximum length (mm) 82.9 21.3 51-118

Maximum width (mm) 21.4 3.1 18-25.5

Maximum height (mm) 17.1 3.6 14-20.5

Weight (grams) 52 20.5 18.5-63.5

Table 9. Class V size and weight statistics (based on 10 specimens). Ex-
cluded is Figure 15d.
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Figure 14. Class V atlatl weights: a, b, c, d – top view above, side view below, profile on right; e - top view on left, profile in 
center, side view on right (drawings by the first author).
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 The Finn Bog site (ElNo-3), located 23 kilometres (km) 
south of Saskatoon and dug into in the 1920s, produced 
an array of palaeontological and archaeological specimens 
that are now curated at the Royal Ontario Museum (Park 
1925; McCann 1994, 1995:92-97). Among these is an atlatl 
weight that McCann (1994:3) has described as: “Light grey 
with blue cast. One surface flat, other smoothed to a perfect 
semi-circular form, stone tapers to one end, opposite end has 
been cut and polished on an upright plane”. As pictured by 
McCann (1994) this can be identified as a Class V weight, 
although at only 61.4 mm long, it is relatively small.

Two other Class V weights are present in the Dewalt col-
lection from the McCord area, southeast of Swift Current 
(Wettlaufer 1951:76). The second author has viewed these in 

the Royal Saskatchewan Museum, noting that they appear to 
be of gray steatite. These are similar in shape to that from St. 
Brieux (Figure 14b), one 86 mm and the other 109 mm long.

The Class V weights – blunt at one end and tapered at the 
other – are reminiscent of the Class IV form and may be 
simplified variations of the latter. These do not appear to be 
common in neighboring regions, although one possibility in 
Montana is an elongated piece from the east central part of 
that state (Helmick 2007:Figures 6,16). Similar forms also 
occur in the Pacific Northwest (Keddie 1988, 2007:Figure 
2) (Butler and Osborne 1959:Figure 1h). Neuman did not 
recognize this form, assigning one of our Class V Saskatch-
ewan pieces (Figure 15e) to his Class I (Neuman 1967:40, 
Figure 2a).

Figure 15. Class V atlatl weights (top view on left, profile in center, side view on right) (drawings by the first author).
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10. Class VI weights
The seven specimens that we have assigned to this class 

are bi-pointed and have a central rise (Figures 16, 17). All 
but two of these have a medial groove cut around their upper 
surface. Three of these pieces have flat lower surfaces while 
the remainder has concave channels.

The attributes of these weights are presented in Table 10 
and the locations of these six are mapped on Figure 18. The 
latter distribution shows no pattern, although the presence of 
a weight on the Churchill River in northern Saskatchewan is  
noteworthy. 

Figure 16. Class VI atlatl weights (top view above, side view below, profile on right) (drawings by the first author).
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Figure 17. Class VI atlatl weights (top view above, side view below, profile on right) (drawings by the 
first author).

Figure Length 
(mm)

Width 
(mm)

Height 
(mm)

Weight 
(g)

Basal width 
(mm)

Channel 
width (mm)

Channel 
depth (mm)

Groove 
placement (mm)

Groove 
width (mm)

Groove 
depth (mm)

Lithic 
material

16a 120 22 13 51 22 medial 2 1 steatite

16b 151 18 24.5 15.5 medial/ends <1 <1 replica

16c 121 31 27 136.1 20 16 1.5 medial 1 0.5 quartzite

16d 101 22 15 57.2 16 medial/ends 3 2.5 argillite

17a 84 20 27.5 74.2 14.5 medial 2 1 mudstone

17b 94.5 26 25.5 105.8 16 15 2 medial 2 1 sandstone

17c 92.5 33 26.5 115.5 16 16 2.5 ironstone

Table 10. Attributes of Class VI atlatl weights.
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Although members of this class are not especially long 
(mean of 98.6 mm) (Table 11), their mean width (26.4 mm) 
is exceeded only by Class I. Similarly, at 24.3 mm they have 
one of the greatest mean heights and at 97.7 g the highest 
mean weight of any class. Clearly, these are large weights.

Our seven Class VI weights, with their distinctive bi-point-
ed forms, are not a style that Neuman described. Besides the 
latter seven pieces, it is possible that two of the miscella-
neous group, one from the Caron area (Figure 19c) and the 
other from the Ponteix area (Figure 20e), should be includ-
ed in this class. Therefore, these bi-pointed pieces are quite 
common in Saskatchewan. It is noteworthy that the most 
northerly atlatl weight, that from the Sandy Bay area (Figure 
3), is a Class VI bi-pointed specimen (Figure 16b). This may 
be a form, therefore, characteristic of the boreal forest.

This bipointed shape is not uncommon elsewhere on the 
plains (e.g. Finnegan and Witty 1977; Tibesar et al. 1989) 

and beyond. Two specimens of this class have been report-
ed from Montana, one of which is very similar to some of 
the Saskatchewan pieces, with a groove around a high cen-
tral expansion (Sims 1987:69). The other Montana speci-
men, while bipointed, is thin and without a central groove 
(Helmick 2007:37). As well, Butler and Osborne (1959:216, 
Figure 1) have described and illustrated bi-pointed atlatl 
weights from the American northwest, as has Keddie (1988, 
2007:Figure 1, Figure 2) from southern British Columbia.

Mean Standard deviation  Range (min-max)

Maximum length (mm) 98.6 13.9 84-121

Maximum width (mm) 26.4 5.5 20-33

Maximum height (mm) 24.3 5.2 15-27.5

Weight (grams) 97.7 31.8 57.2-136.1

Table 11. Class VI size and weight statistics (based on five specimens). 
Excluded are a broken weight (Figure 16a) and a replica (Figure 16b).

Figure 18. Map showing the distribution of Class VI (red dots) atlatl weights and miscellaneous (blue dia-
monds) atlatl weights for which there is provenience information (adapted from Wikimedia open access maps).
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11. Miscellaneous
Neuman (1967:50) discussed six pieces that did not fit into 

any of his classes, four of which were from Saskatchewan. 
Similarly, we have identified 11 weights that do not readily 
fit into any of the six classes presented above, 10 of which 
have been examined by the first author (Figures 19, 20). 

These are a variety of shapes, including three that are plain 
bars, two that are pointed, elongated tear drop-shapes, one 
that is oblong with a central groove, two with two grooves 
(one at each end), one with multiple grooves/striations, and 
two birdstones. The attributes of this miscellaneous group 
are presented in Table 12.

Figure 19. Miscellaneous atlatl weights (top view above, side view below, profile on right) (drawings by the first author).
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Figure 20. Miscellaneous atlatl weights (top view on left, profile in center, side view on right) (drawings by the first author).

Figure Length 
(mm)

Width 
(mm)

Height 
(mm)

Weight 
(g)

Basal width 
(mm)

Channel 
width (mm)

Channel 
depth (mm)

Groove 
placement (mm)

Groove 
width (mm)

Groove 
depth (mm)

Lithic 
material

19a 219 33 18.5 210 20 basalt (?)

19b 98 21 10 46.8 18 end 2 1 catlinite

19c 76 20 13 23.3 15 limestone

19d 75 21 39 21 19 slate

20a 71 30 24.5 69.1 20 medial 4.5 3 quartzite

20b 64 25.5 14 32 24 co-medial 2.2 1.2 peridotite (?)

20c 47 14 10 10.5 end/end 2.7 1 siltstone

20d 38 18 11 13 13 13 1 near wide end 1 1 nephrite

20e 63 13 16 22.8 13 basalt

20f 71.5 17 14 27.5 15.5 basalt (?)

Table 12. Attributes of miscellaneous atlatl weights.
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Five of these pieces are particularly noteworthy, including 
two birdstones, one (Figure 19d) of which is from the Cra-
ven area, in the Qu’Appelle valley north of Regina. Another 
birdstone is from the Oxbow area in the southeastern corner 
of Saskatchewan and is curated by The Manitoba Museum. 
According to Syms (1992a:1):

This carefully polished item is made of Ohio banded 
slate, a greyish or greenish-grey with dark grey “lay-
ers” through it. Holes were drilled in the base to attach 
it to the underside of an atlatl. … This birdstone form 
is usually found south of the Great Lakes (Fig, 3). The 
raw material, banded slate, is also from the same area.

A third weight (Figure 20d), found northwest of Saska-
toon, is remarkable since it is composed of nephrite. Such 
nephrite originates in the Fraser River valley of interior 
British Columbia (Morin 2015). This specimen also stands 
out because of its blunt, foreshortened shape and the pres-
ence of multiple grooves. Also significant is a weight from 
the Wadena area, east of Saskatoon that is made of a red silt-
stone which appears to be Catlinite (Figure 19b). Fifth is a 
weight from the Prince Alberta area, the only Saskatchewan 
piece with a hole drilled through it (Figure 20b). 

The disparate nature of this group is reflected in the ex-
treme range of lengths (32-219 mm) and weights (10.5-
210 g) (Table 13). On the other hand, the mean width of 
21.7 mm and mean height of 17.3 mm are comparable to 
the means of other classes. Evidently, although varied, this 
group of weights was intended for attachment to atlatls of 
the usual width.

12. Discussion
The possible function of atlatl weights has been of consid-

erable interest to archaeologists for decades. With the dis-
covery of spearthrowers with weights attached in the Amer-
ican Southwest and subsequently in Florida, there were 
immediate proposals regarding the reason or reasons for the 
use of these pieces. These included the idea that weights 
were charms – they could imbue the atlatl with spiritual 
power and, therefore, greater efficacy. This interpretation 
was proposed following the earliest recoveries in the Amer-

ican Southwest in the 1890s of complete spearthrowers with 
weights attached (Cushing 1895:341-342). This concept 
was also forwarded early in the consideration of Saskatch-
ewan atlatl weights. For instance, in a 1945 issue of The 
Spade and Screen, there is this suggestion: “Finally, it may 
have been a totemic object. This is a more likely solution 
and more in line with similar finds in Ontario” (Anonymous 
1945a:3). Continuing in this vein, the newsletter also refer-
ences the weights as “bar amulets” (Anonymous 1945a:3) 
and as “amulet” (Anonymous 1948:3). The possibility that 
these objects were viewed as having spiritual power contin-
ues to be favourably viewed by many archaeologists. The 
fact that the weights are aesthetically pleasing – very care-
fully sculpted, smoothed, and polished – strongly suggests 
that they were special. Indeed, as Whittaker (2020:17) has 
pointed out “… it should not be surprising that functional 
objects attached to important weapons might have high in-
trinsic and symbolic value.”

While it may well have been the case that atlatl weights 
held spiritual power, it is likely that they also improved 
the function of this hunting tool in some way (Vanderhoek 
1998:79). Over the decades there have been a number of 
proposals for the practical benefits of attaching a weight 
to the spearthrower. One idea has been that the increased 
weight of the spearthrower in use would contribute to a 
greater velocity of the dart (Webb 1957; Raymond 1986). 
Another proposal relates to the use of atlatls that are thin 
and flexible – that bend during the throw and, presumably, 
spring forward to increase the velocity of the dart. It has 
been proposed that an attached weight adds to the spring of 
the atlatl during the throw (Perkins 1993; Webb 1957). It 
has also been argued that the presence of a weight helps to 
balance the weight of the dart and spearthrower when it is 
held up in the hand as the hunter is preparing to cast (Peets 
1960; Palter 1976; Cundy 1989). A further scenario that has 
been explored is that the weight stabilizes the spearthrow-
er during the throw (Vanderhoek 1998:80; Kinsella 2013) 
and that this increases the accuracy of the throw (Whittaker 
2020:19). In this regard, Vanderhoek (1998:101-103) has 
observed that hunters have always attempted to get as close 
to their prey as possible, usually within 50 m. Great distance 
was not, therefore, of particular concern, while accuracy 
was – the ability to take down prey most of the time.

Turning to the cultural affiliations and ages of the various 
classes of Saskatchewan weights, as has been noted previ-
ously, Class I is well represented throughout interior North 
America. Indeed, it is a basic form that may have been used 
for thousands of years. In terms of dating and cultural af-
filiation, Neuman (1967:51) noted that several weights of 
this class could be associated with Woodland Period sites in 

Mean Standard deviation  Range (min-max)

Maximum length (mm) 83.4 53.6 32-219

Maximum width (mm) 21.7 6.7 13-33

Maximum height (mm) 17.3 9.3 10-39

Weight (grams) 49.8 62.7 10.5-210

Table 13. Size and weight statistics of the miscellaneous group (based 
on nine specimens). Excluded are two broken weights, Figure 19b and 
Figure 20f.
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South Dakota and Nebraska: “If we are to accept radiocar-
bon dates for Woodland variants on the Central plains, these 
sites ought to have been occupied between A.D. 400 and 
A.D. 800.” In the American Southwest, this class of weight 
is usual to the Basketmaker I culture, which dates ca. 3,500-
1,500 BP (Gibbon and Ames 1998:14, 408).

On the other hand, Neuman’s Class II and III weights are 
associated with the Sonota culture. In terms of geographical 
extent, this culture was well established in the Dakotas and 
into southwestern Manitoba as well as adjacent southeast-
ern and south central Saskatchewan. In Manitoba, it is best 
known from the Richards Kill site and the adjacent Rich-
ards Village site (Paulson1980; Syms 1977:89). While the 
latter sites have not been dated, some Saskatchewan Sonota 
sites do date as early as Sonota in the Dakotas. For instance, 
at the clearly stratified Crane site on the floodplain of the 
Souris River valley in the southeastern corner of the prov-
ince it is dated to 1,740 ±65 BP and 1,680±75 BP (Gibson 
and McKeand 1992). Indeed, a Sonota component at this 
site occupies an even deeper, but undated, occupation layer. 
Equally old is the Sonota component at the well-stratified 
Garratt site on the valley bottom of Moose Jaw Creek, west 
of Regina. This occupation has been dated at 1,990±75 BP 
(Morgan 1979:246). Similarly, the Sonota dates for one part 
of the Melhagen site in the Elbow area south of Saskatoon 
are 1,985±110 BP, 1,990±75 BP and 2,040±90 BP (Ram-
say 1991:150; CARD 2020). Peck (2011:331) has proposed 
that, from this early presence in the Dakotas and southern 
Saskatchewan, peoples of Sonota culture eventually ex-
panded north and northwest across the Canadian Plains at 
the expense of peoples of the Besant culture.

In Saskatchewan, Class II and Class III weights have not 
been found in the excavation of Sonota components, but 
it is likely that those from the southeastern and south cen-
tral parts of the province do relate to the Sonota presence 
here. However, Sonota sites have not been found north of 
the Fitzgerald site, near Saskatoon (Hjermstad 1996), and 
at this time it seems that peoples of the Besant culture, at 
2,100-1,500 BP (Peck 2011:282), occupied the northern sec-
tions of the Saskatchewan grassland and the adjacent aspen 
parkland. For instance, a Besant component at the Intake 
site (FhNj-15), which is in the Prince Albert area, has been 
dated at 1,205±80 BP and 1,360±50 BP (Meyer 2017:10). 
Therefore, the Class II and Class III weights from the latter 
regions, and into the edge of the boreal forest, were likely 
made and used by peoples of Besant culture.

Evidence in support of a Besant association has been pro-
vided by a Class II weight that has been found at The Pas 

Reserve site (FhMh-5), located on the north side of the Sas-
katchewan River, across from the town of The Pas, Mani-
toba (Figure 6). This unusual atlatl weight is of antler and, 
characteristic of this class, has an expansion at each end 
(Figure 21). According to Syms (1992b:11), the “underside 
is slightly hollowed to fit the curvature of the atlatl.” It was 
part of a group of 44 burial goods consisting of bone, antler 
and lithic tools, the latter including three projectile points, 
one identified as Besant and the others as a Middle Wood-
land style (Syms 1992b:3-7). This burial has three radio-
carbon dates – 1740±60, 1750±60, and 1810±60 (CARD 
2020). These dates would position it in the time period of 
the Laurel occupation at this site (Tamplin 1977:142-144; 
Meyer et al. 2008:66-68) but, also, contemporaneous with 
the Besant and Sonota occupation of the plains to the south 
in Manitoba and Saskatchewan.

Although the culture of this burial is unusual for this part 
of the Manitoba boreal forest, this is not unexpected at a 
location such as The Pas Reserve site. This is a traditional 
seasonal gathering center and visitors from distant locales 
almost certainly periodically attended the annual or bian-
nual gatherings to socialize, trade and cement political rela-
tions through participation in religious ceremonies (Meyer 
and Thistle 1995).

In their overall elongated form, the Class IV weights are 
reminiscent of the Class II and Class III pieces, for which 
reason it may be suggested that they were also part of the 
material culture of peoples of Besant or Sonota culture, 
or both. This possibility is supported by the recovery of a 
zoomorphic atlatl weight from the Richards site, a Sonota 
occupation in southwestern Manitoba (Syms 1977:89; Paul-
son 1980:21); however, since this piece was collected from 
a field and not in excavation, the association must remain 

Figure 21. Class II atlatl weight of antler from The Pas Reserve site 
(FkMh-5) in Manitoba (image: © Manitoba Museum, Winnipeg, Manit-
ba, profile outline from Syms 1992b:Figure 8).
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uncertain. Similarly, the broken zoomorphic specimen from 
the Moon Lake area, south of Saskatoon, has been tentative-
ly related to a nearby Besant site (FaNq-13) (Dyck 1971:7). 
However, to date, these zoomorphic forms have not been 
found in the excavation of Sonota or Besant sites, either in 
the Dakotas or on the Canadian Plains.

The cultural affiliation of the Class V weights is uncer-
tain, but the Class V weight from the Biggar area (Figure 
13a) was surface collected in the vicinity of a site at which 
subsequent excavation identified a Besant component (Gib-
son 1979). As well, the Finn Bog site south of Saskatoon, 
which also produced a Class V weight, is dominated by 
projectile points characteristic of the Sonota Complex. The 
strong percentage (40%) of brown chalcedony tools there is 
also a Sonota characteristic (McCann 1995:92).

If the Class II, III, IV and V weights were all made by 
peoples of the closely related Sonota and Besant phases, 
this begs the question of why these different styles would 
have been fashioned. In fact, these variations may simply be 
stylistic. The Class IV and Class V forms do tend to occur 
on the Canadian Plains and to extend north of the Sonota 
distribution. They may, therefore, be more strongly asso-
ciated with the Besant Phase. On the other hand, Classes 
II and III are well represented in the Sonota burial mounds 
of the Dakotas and appear to be most characteristic of that 
culture.

The cultural and temporal positions of the Class VI pieces 
are even more uncertain. Given the presence of a Class VI 
weight on the Churchill River in northern Saskatchewan, it 
is apparent that Class VI weights were associated with both 
plains and boreal forest cultures

The miscellaneous group consists of pieces that do not 
readily fit into any of the other classes, but some of these 
are likely extreme variations of our recognized classes. For 
instance, one of the weights from the Prince Alberta area, 
Figure 20b, is reminiscent of the Class II style. As well, a 
weight from the Meyronne area, Figure 20a, is not unlike the 
Class I pieces. On the other hand, the two birdstones have 
no relationship to the Northern Plains classes. One of these 
remarkable sculptures was found north of Regina, the other 
in the far southeastern corner of the province, in the Oxbow 
area. Such artifacts are characteristic of the Late Archaic 
Period of the lower Great Lakes (Converse 1979). They are 
well known from the Kame Hills Mortuary Complex, which 
was present in southern Ontario through to Ohio, dating ca. 
3,300-2,500 BP (Tharp and Chapin 2004). Conceivably, 
therefore, these birdstones could have been traded into Sas-
katchewan during Pelican Lake times, 3,600-2,800 BP.

Also included in the miscellaneous group is a bar-shaped 
atlatl weight (Figure 20b) from the Connell Creek site 
(FhMu-1) in the Carrot River area, east of Prince Albert. 
A disturbed surface site in a cultivated field, this is a sin-
gle component Oxbow Phase occupation (Meyer and Dyck 
1968; Meyer 2019:126-141). The Oxbow Phase dates to 
4,500-4,100 BP (Peck 2011:180) and, therefore, this would 
be the earliest date for an atlatl weight in the province. 
Whether atlatl weights were made by the peoples of the 
following McKean, Pelican Lake and Bracken cultures re-
mains unknown.

Atlatl weights (bannerstones) were apparently an innova-
tion during the Middle Archaic Period of the Eastern Wood-
lands, particularly in the American Southeast, ca. 8,000-
6,000 BP (Kwas 1981:148-154). While the Plano Period 
ended on the Canadian Plains around 7,800 BP, there is no 
evidence that atlatl weights were in use up to this time. It 
appears, therefore, that atlatl weights were introduced to the 
plains from the Eastern Woodlands during the subsequent 
Middle Precontact Period.

13. Summary
Seventy-two atlatl weights are on record for Saskatche-

wan. These are widely scattered and there is no apparent 
pattern to their distribution in the province. Most have been 
found on the agricultural plains, but there are a few from the 
boreal forest on the north. Classes II and III (elongated with 
blunt ends) can be assigned to the Sonota Complex with 
some confidence given the excavation of similar specimens 
in Sonota components in North and South Dakota. Howev-
er, Class II and Class III weights have also been found north 
of the Sonota range in Saskatchewan and, therefore, likely 
also associated with Besant material culture. This likelihood 
it supported by the recovery of a Class II weight from The 
Pas Reserve site in association with a Besant point.

The Class IV atlatl weights – elongated with an animal 
muzzle and ears sculpted at one end – are among the most 
remarkable of the Saskatchewan atlatl weights. Geographi-
cally, they occur mainly on the Canadian Plains, with three 
reported for North Dakota. Also, however, one has been re-
ported from Minnesota and another north of the latter state, 
in northwestern Ontario. The Class IV weights were like-
ly also used by peoples of the Sonota Complex, given the 
evidence of the Richards Village site in Manitoba (Syms 
1977:89). However, the presence of zoomorphic pieces in 
central Saskatchewan, beyond the known range of Sono-
ta sites, suggests that this form was also employed by oth-
er peoples - perhaps of the related Besant Phase. Beyond 
this, although the evidence is somewhat circumstantial, it 
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appears that Class V weights were also made and used by 
peoples of the Besant (Bigger Bone site) and Sonota (Finn 
Bog site) phases.

Elongated weights such as those of Classes II, III, IV and 
V, therefore, all appear to relate to the Besant and Sonota 
phases. It is noteworthy that these elongated forms are char-
acteristic of the Northern Plains. For instance, they have not 
been reported from the Central Plains (see Ryan 2004).

The periods of use and the cultural affiliation of the Class 
I and Class VI weights remain uncertain but, since the loaf-
shaped pieces (Class I) are known to have been in use from 
at least 4,000 years ago on the plains to the south and in 
the American Southwest, they may well have the same age 
in Saskatchewan. Of similar antiquity may be a bar-shaped 
atlatl weight from an apparent Oxbow Phase site (ca. 4,500-
4,100 BP) in the Carrot River area east of Prince Albert, as 
well as the two birdstones from southern Saskatchewan.

This classification and discussion of 72 atlatl weights in-
tends to populate the existing record with additional items 
for ongoing analysis by presenting a distinctly regional 
sample for wider North American comparison and consid-
eration. We continue to gather information on additional 
examples of these fascinating artifacts, and both authors 
welcome contact from individuals who know of, or possess, 
objects they believe to be atlatl weights.
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cliffs and seeing what he called “Indian Pictographs” 
painted on the walls of the rocks. He wondered if these 
would be of interest to us. Milt knew that I had a partic-
ular interest in rock art and he brought the letter to my 
attention. 

Southwestern Alberta generally, and the area surround-
ing Nanton specifically, is home to many of Alberta’s 
rock art sites. Knowing this, I wrote to the gentleman and 
informed him that it was quite likely that the site he had 
viewed as a child was one that we already had on record. 
I asked if he had any additional information about the 
site that would help confirm that it was previously re-

1. Introduction
Discovery of the Williams Coulee site (EcPl-16) is an 

inspiring story. In 1995, the late Milt Wright, then a staff 
archaeologist with the Archaeological Survey of Alberta, 
received a letter from a man living in Fort Saskatche-
wan, Alberta. In this letter the person explained that, as 
a child, he grew up in the Porcupine Hills west of the 
town of Nanton, Alberta. He and his friends played in the 
high bedrock cliffs characteristic of those hills. Specifi-
cally, he grew up and played on lands that bordered the 
sides of what is locally called Williams Coulee, a deeply 
entrenched east-west trending sandstone valley that cuts 
through the north-south trending Porcupine Hills (Fig-
ure 1). He remembered playing along the upper bedrock 

ABSTRACT 

The Williams Coulee site (EcPl-16), in southwestern Alberta, is an important and strikingly visual rock art site. 
Perched on a high, rocky cliff in the Porcupine Hills, the main portion of the site lies within the protective cover of 
a small rockshelter. Thus, the red ochre pictographs within the shelter have been spared from most of the ravages 
of weathering and are among the best preserved in Alberta. At least ten anthropomorphic figures are present, six of 
which are shield-bearing warriors. A number of the anthropomorphs are engaged in combat, but others are simply 
stoically posed or stand-alone figures. Several non-shield figures are of unusual form, and one may represent a the-
rianthrope – combining human and animal features. One faint figure has a greatly swollen belly and holds a rattle, 
possibly depicting a pregnant woman – an unusual motif in Plains rock art. Weapons displayed include lances, a bow 
and arrow, and a spike mace. Also found at the site are many carefully placed groups of finger lines, solid red circles, 
a black circle, and one very large open circle. Outside of the Writing-on-Stone region, Williams Coulee offers some 
of the most complete and most complex narrative scenes that are typical of Plains Biographical tradition art, but also 
features scenes with static anthropomorphs that bespeak of the Plains Ceremonial tradition. There is no definitive age 
for the artwork, but converging lines of evidence suggest an approximate date of A.D. 1500.  
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corded. I was hoping that perhaps he had taken photographs 
before he moved away. Return mail brought a second letter 
with several pages of hand-drawn images. I was familiar 
enough with the recorded rock art sites of southwestern Al-
berta to recognize that the drawings sent to me were not 
from any known site. They illustrated classic round-bodied 
anthropomorphs called shield-bearing warriors (SBWs), as 
well as other strange but clearly human forms. There was no 
question that the images depicted classic Alberta rock art of 
Indigenous origin. There was also no doubt that I had never 
seen these images before, and that the youngster growing 
up in Williams Coulee had discovered a new and important 
rock art site.

Following a phone conversation between us, another let-
ter went back to the gentleman, this time with a copy of 
the 1:50,000 topographic map for the region he described. 
I had asked him to put a dot on the map as closely as he 
could to the location of the site. This can be a very tricky 
request to members of the public who often have no training 
in viewing thin, concentric lines on a map as representation 
of topography. A week or so later, return mail brought me a 
topographic map with an ink dot placed high on the coulee 
wall in a deep valley west of Nanton. I set out to investigate.

In the spring of 1995, I drove to the spot in Williams Cou-
lee approximately downslope from the dot the gentleman 
had placed for me on the topographic map and headed up 
a steep, ±45° rocky slope. To my amazement, I walked di-
rectly into the main portion of the Williams Coulee rock art 
site. From his home in Fort Saskatchewan, many years after 
his last visit to his childhood playground, the gentleman had 
pinpointed on a 1:50,000 scale topographic map the loca-
tion of the Williams Coulee site as accurately as any of us 
could have today with the most sophisticated GPS equip-
ment. This paper describes what I saw then as well as what 
I and others have seen in the many years since the original 
discovery of the site. 

2. The Williams Coulee site
EcPl-16 is located about 10 kilometres (km) west of Nan-

ton in southwestern Alberta (Figure 1). The exact location is 
not being revealed due to concern that over-visitation could 
lead to increased chances of damage to the fragile site. The 
rock art is found at two locations at the very top of the sand-
stone outcrop that forms one side of Williams Coulee. The 
two locations are about 100 metres (m) apart, and both are 
about 80 m in elevation above the valley floor. The easterly 
locale, Panel 1, is the more minor location with only a few 
very faint images placed on a fully exposed south-facing 
vertical face of bedrock. The westerly locale, Panel 2, is 

the major part of the site. It is tucked under an overhang-
ing shelf of bedrock that forms a small rockshelter (Figure 
2). The sheltered area measures about 6 m across, a maxi-
mum of 2.5 m deep, and about 2.5 m high at the opening 
and 2 m high against the back wall. The ceiling is roughly 
dome shaped. The art at Panel 2 is scattered across a slightly 
concave bedrock surface that is protected by overhanging 
roof. The images here might never see sunlight, and have 
no direct contact with rain or snow except possibly during 
extraordinary storms. Strong winds of the region, however, 
intrude into the shelter on a regular basis. Also, there is ev-
idence that water seeps through the ceiling and walls of the 
shelter, bringing with it white calcium carbonate, and blur-
ring some of the ochre images. The images within the shel-
ter at Panel 2 are generally in excellent condition; among 
the best preserved red ochre pictographs in Alberta. 

Rock art images at the exposed Panel 1 consist of at least 
three distinct anthropomorphic figures and several indis-
tinct marks located at about 1 m above ground. Directly 
above these, at about 2.5 m above ground, there is a group-
ing of at least 15 parallel, vertical finger lines. All are made 
with finger-painted red ochre. Rock art at Panel 2 within the 

Figure 1. Map plotting the approximate location of EcPl-16, the Wil-
liams Coulee site, west of Nanton, Alberta.
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rockshelter is found on the back wall extending from the 
ground surface to the ceiling and includes a few marks on 
the ceiling. Exiting the overhang to the east side, there are 
more images on the upper exposed bedrock surfaces, placed 
between about 1.5 to 2.5 m above ground. There are at least 
seven anthropomorphic figures inside the shelter as well as 
many finger lines, smudges, indistinct figures, a large open 
circle, and several small fully painted circles. Both red and 
black images are found within the shelter. Most of the art 
at Panel 2 is finger painted with red ochre, although a few 
fine lines – like feathers in headdresses – might have been 
painted with a brush. The red pictographs appear to be made 
with the typical red ochre characteristic of southwestern Al-
berta sites, and appears as a rusty orange-red colour. It was 
presumably made with hematite or ironstone that was likely 
heated and then crushed and mixed with a grease base. The 
black figures could have been made with manganese mixed 
with a grease base, or possibly with charcoal sticks.

A complete inventory of the rock art of Williams Coulee 
is complicated by the fact that new discoveries continue to 
be made, due largely to the application of new technologies, 

in particular, the colour enhancement program DStretch 
(Harmon 2015). My first examination of the site in 1995 did 
not have the benefit of these advances, hence a number of 
specific images and rock art locations were missed. Despite 
the application of DStretch at the site, it would be presump-
tuous to assume that all discoveries at Williams Coulee 
have now been made.  

3. Previous research
No report specifically devoted to the Williams Coulee site, 

EcPl-16, has previously appeared in print. However, the site 
has been mentioned in a number of published and unpub-
lished reports. The first published reference to the site was 
in the seminal textbook on Plains rock art by Keyser and 
Klassen (2001). A photograph of some of the key anthropo-
morphic figures, and a tracing of the same, along with two 
figure captions, appeared in the book Plains Indian Rock 
Art (Keyser and Klassen 2001:238-240). A few years later, 
Klassen (2003:170-171) published a comment and photo-
graph of some of the anthropomorphic figures. In 2012, a 
Ph.D. student from the University of Calgary conducted ar-

Figure 2. View west looking into the opening of the Williams Coulee rockshelter, EcPl-16. Red ochre pictographs are visible 
on the back wall of the shelter.
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chaeological surveys in the region west of the town of Nan-
ton and included the Williams Coulee site in her inventory. 
A brief report on the site and several photographs appeared 
in the permit report for this project (Amundsen-Meyer 
2014). Finally, more detail on the SBWs was published 
in the extensive review of that particular rock art motif by 
Keyser and Poetschat (2014). These authors (Keyser and 
Poetschat 2014:134-135) briefly describe individual SBWs 
from Williams Coulee, and mention the figures in a number 
of contexts elsewhere in their report. They also include one 
colour plate of some of the SBWs and a number of sketches 
made from photographs. The present report is the first to 
fully illustrate and describe all of the currently known rock 
art of Williams Coulee.

4. The rock art of Williams Coulee

4.1 EcPl-16, Panel 1
The fully-exposed easternmost panel was very faint when 

first recorded in 1995, although two of the ochre anthropo-
morphic figures (Figure 3a, b) were visible without colour 
enhancement and were photographed. Subsequent visits 
confirmed that a third anthropomorphic figure (Figure 3c) 
was present to the left of the two figures, and that a batch 
of finger marks were present about a metre above the previ-
ously recognized two figures. Visits by myself and others to 
the site since 1995 confirm that Panel 1 has become harder 
to locate, fainter, and the three lower anthropomorphic fig-
ures nearly invisible without the use of DStretch. 

4.1.1 Anthropomorphs   
At the right side of Panel 1, two anthropomorphs stand 

next to each other in static pose (Figure 4). On the right 
(Figure 4a) is an unusual looking figure with plantigrade 
feet splayed out in opposite directions, extremely long stick 
legs, a small, round central body core, a very long, thin 
neck topped by a strange looking head that has a small, cen-
tral core of red flanked by four diagonal lines – two short 
ear-like projections at the top of the head, and two longer, 
downward curving lines on each side of the head. These 
could be part of a headdress, feathers, a mask, or some com-
bination of these. The unusual body form and head shape of 
this figure could indicate it was intended to represent a the-
rianthrope rather than an anthropomorph. The long-legged 
creature looks bird-like, although another possibility is that 
the round central body core could depict a much smaller 
body shield than that of the other SBWs. If correct, this 
would have important implications regarding the age of the 
site, as discussed below. This figure is about 25 centimetres 
(cm) tall. Just to the right of this figure are some additional 
red marks (Figure 4) suggesting that there may have once 
been an additional figure present but it is not possible to 
provide additional definition.

Figure 3. Panel 1 at Williams Coulee, EcPl-16. Letters indicate figures 
discussed in text. DStretch algorithm: yxx_1.50_1.60_0.20.

Figure 4. Two figures painted at the right side of Panel 1, EcPl-16. 
DStretch algorithm: yxx_0.62_2.34_-0.18.

Immediately adjacent to the bird-like figure is a SBW 
(Figure 4b). This figure is also about 25 cm tall. The SBW 
has two plantigrade feet pointed left (away from the adja-
cent anthropomorph), short stick legs, a large oval shield 
lacking any internal design, no arms or weapons, a rela-
tively long stick neck topped with a head that is essentially 
identical to the one on the adjacent bird-like creature. The 
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unusual but identical head accoutrements strongly indicate 
these two images were made at the same time by the same 
artist. 

About 50 cm left (west) of the shield figure, subsequent 
use of DStretch allowed for the discovery of a third anthro-
pomorph (Figure 3c, 5). This faint figure has two feet but 
they are tipped forward, as if rocking, the left foot/leg junc-
tion being a continuous curve rather than a right-angle. The 
whole body tips forward about 55°. Short, curved, stick legs 
connect with the back edge of a solidly painted body with 
a dramatically distended belly, one very long straight arm 
stretches well past the body and seemingly holds an object 
consisting of a small round dot of red connected to a short 
diagonal line. This object is presumed to be a rattle. Above 
the arm, the body curves back to a short stick neck attached 
to which is a globular solid head with no detail and no ev-
idence of head gear. The rounded belly on this figure is of 
particular note and will be discussed below.

a single sheet of bedrock that is isolated by cracks above 
and below the marks, suggesting that the placement of the 
marks within this demarcated space was intentional. About 
15 marks are present although an exact count is hindered by 
a blurred array on the right hand side (Figure 6). As far as 
currently known, the anthropomorphs and the finger lines 
are the extent of rock art at the Panel 1 location.

Figure 5. Figure painted at the left side of Panel 1, EcPl-16. DStretch 
algorithm: yre.

4.1.2. Finger lines 
Also at Panel 1, about a metre higher than the three an-

thropomorphs, are a series of vertical finger marks placed 
on a protruding bedrock face (Figure 6). Clearly, each mark 
was made by a single finger soaked in ochre and drawn 
across the bedrock. The lines are straight and parallel, as 
would be expected from a single finger; and not by what are 
commonly called “finger swipes”, where a hand has been 
dipped in ochre and a group of fingers are dragged across 
the rock, which tends to produce converging and/or closely 
spaced lines as we see at Panel 2. All the marks are about 
15 cm long, evenly spaced about 5 cm apart, and traverse 

Figure 6. Individually painted lines located about 1 m above the three 
painted figures at Panel 1, EcPl-16. DStretch algorithm: ybr.

4.2 EcPl-16, Panel 2
Despite repeated searches of the 100 m between Panels 1 

and 2, there have, so far, been no additional discoveries of 
rock art. The main portion of Panel 2 lies under the bedrock 
overhang clustered against the back wall of the rockshelter 
(Figure 7). A few less distinct marks and smudges are found 
a few metres east of the main cluster at the exit of the shel-
ter. Rock art inside the shelter is generally very well pre-
served. As noted, there are limited deposits and streaks of 
salts on the ceiling and upper walls originating from water 
seepage through the overlying carbonate-rich soils. A few 
cliff swallows have managed to perch on edges of the back 
wall and have left whitish streaks of dung, some of which 
have directly impacted rock art. There is essentially no van-
dalism or graffiti. 

4.2.1 Anthropomorphs
Anthropomorphic figures are the primary motif located 

within the shelter. There are seven of them, five SBWs and 
two long stick figures (Figure 7). All the anthropomorphs 
are located on the upper third portion of the shelter wall, 
between 1.5 and 2 m above ground. Six of the seven fig-
ures are clearly engaged in close-quarters combat. One fig-
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ure stands alone. A prime issue to be addressed is whether 
or not these seven anthropomorphic figures tell one story 
of a large battle, or several individual stories of separate 
combat episodes. This will be discussed after the artwork 
is described.

Starting in the upper left of the shelter, there is a single 
SBW not paired with any other anthropomorph (Figures 7a, 
8). It has two thin stick legs but no apparent feet. The slight-
ly oblong shield is undecorated but has thickly painted outer 
edges where multiple layers of ochre were applied in cir-
cular fashion (this thickness itself possibly being a form of 
shield decoration). Several lines on the left side of the shield 
show the “skid marks” resulting from a finger drawn across 
the surface of the rock not loaded with enough paint to sol-
idly coat the rock. A weapon protrudes from the right side 

of the shield, it is a spike mace made from two intersect-
ing diagonal lines. Sitting atop the shield with no neck is a 
small open circle for a head with three attached lines: two 
nearly straight up, likely representing bison horns, and one 
projecting forward, which is also likely part of a bison horn 
headdress. There are several white stains of bird droppings 
that streak across the upper part of the figure. The figure in 
total is some 23 cm tall. It appears to be painted in isolation 
and is not interacting with any other figure. 

Directly below and to the right of this shield figure is a 
cluster of four stunning anthropomorphs (Figures 7b, c, 
d, e, 9). Two of these are opposing and combating SBWs, 
and two are opposing and combating solid-bodied figures. 
Whether or not all four figures are engaged in some commu-
nal action is unknown but will be discussed below. 

Figure 7. The full back wall and partial ceiling of the rockshelter at Williams Coulee, Panel 2, EcPl-16. Letters indicate figures discussed in 
the text. DStretch algorithmz: lds.
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Of the two shield-bearers, the individual on the left (Fig-
ure 7b, 9) has two feet pointed towards his opponent, stick 
legs that intersect the bottom of the shield, a nearly round 
shield that has been decorated by filling in the bottom half 
with red paint, a lance-like weapon extending beyond the 
upper right corner of the shield pointed at the head of his 
opponent, no obvious neck but there is a space where a short 
one may have been present. The head is a small open circle, 
with two projecting rounded ears-like features on top, like-
ly representing a bear headdress. Immediately opposite this 
figure is another SBW (Figures 7c, 9) with two feet pointed 
away from the opponent, stick legs, a very round shield dec-
orated with two interior curved lines (“baseball style”) but 
no paint fill within the shield. There is a short neck, a small 
circle of red for a head, a single projection above the head, 
which could be part of a stand-up headdress but more likely 
is a top knot of hair, and a trailing set of feathers attached 
to the top knot. This figure points a weapon at his opponent, 
the identification of which is uncertain. It looks most like a 
lance that has broken in half. This would be a rare depiction 
in Biographic rock art, and it is possible that the weapon is a 
spike mace drawn at an unusual angle. Less likely, it’s pos-
sible  that what appears to be the broken end of the lance is 
actually part of the head component of the anthropomorph 
located between the two SBWs (Figure 7e). Both SBWs are 
about 18 cm tall. 

Immediately below the dueling SBWs are two more an-
thropomorphs who are also engaged in action, and may or 
may not have a relationship with the SBWs directly above. 
The two lower figures are extraordinary pictographs of un-

usual styles of humans (Figures 7d, e, 9). The anthropo-
morph on the left (Figure 7 d, 9) is long and tall but painted 
with a solid line of ochre that is several finger widths in 
thickness. Two feet are clearly depicted pointing away from 
the opposing figure to the right. Two short stick legs inter-
sect the thickly painted solid body. Near chest height the 
body is crossed by a horizontal line; identification of this is 
uncertain but it could indicate that the individual has been 
struck with a lance or an arrow. At shoulder height there are 
arms and a weapon. A short arm on the right side holds a 
drawn bow, a long curved arm on the left side sweeps to the 
top of the head where it appears to hold a top knot or other 
head gear. 

Directly opposite of this figure—but with the lower body 
of a SBW placed between them—is a similar tall anthropo-
morph which has a similar body thickness to the opposing 
figure (Figures 7e, 9). The bottom part is faint and no feet 
are apparent. Legs are again thin, stick-like and attach to a 
long body made of several finger thicknesses of solid red 
ochre. Near the shoulder area arms protrude from each side 
of the torso and curve upwards; no fingers are apparent. The 
arm on the left side, toward the other stick human, holds a 
long curved staff. The staff is 20 cm long and crosses one 
leg of the adjacent stick figure. The staff is likely a coup 
stick and the elongated figure on the right is striking (count-
ing coup) on the elongated figure on the left. The torso con-
tinues above the arms to a thinning of pigment that could be 
a neck but more likely seems a space that has lost pigment. 
Above that, the pigment thickens again slightly, possibly 
being a head or simply the top of the anthropomorphic fig-

Figure 8. Solitary shield-bearing warrior holding spike mace, at upper 
left part of rockshelter back wall, Panel 2, EcPl-16. DStretch algorithm: 
yew.

Figure 9. Group of four combating figures; two shield-bearing warriors 
with lances, and below them two elongated, unshielded combatants. Pan-
el 2, EcPl-16. DStretch algorithm: yew.



40

Brink / Archaeological Survey of Alberta Occasional Paper 40 (2020) 33–50

ure that doesn’t have a neck or head. The similar style of the 
two tall, slim, solid body figures, and the fact that the staff 
held by one figure touches the leg of the other, countered by 
a drawn bow pointed at the staff-holding figure, indicates 
combat interaction between these individuals. Both these 
figures are about 20 cm tall. 

About 50 cm to the right (east) of this cluster of four an-
thropomorphs are two more shield figures engaged in com-
bat (Figures 7f, g, 10). The figure on the left (Figure 7f,  10) 
has two faint feet that clearly face his opponent, stick legs 
that attach to an oval decorated shield, with the top and bot-
tom thirds of the shield being marked off and fully painted 
red and the central third being empty. A pointed weapon ex-
tends from the shield and nearly touches—but not quite—
the shield of the opponent. A bison skull-shaped head sits 
atop the shield and has two upcurved horns protruding from 
the top, each with a dangling element, presumably feathers. 
There is a group of four or five parallel, vertical lines to the 
left side of the figure. They are most distinct at top but fade 
quickly with distance. These long, thin finger lines are un-
like the majority of the many other finger marks found at the 
site, as discussed below. Mixed with these lines, at the left 
shoulder of the shield, are a few other marks that suggest 
another element was once present, possibly a short left arm 
that may have been holding an object, like a spike mace. 
There has been some “bleeding” and smearing of this figure 

likely from water seepage through the sandstone bedrock. 
The lines to the left side of the SBW look to be contempora-
neous and I cannot detect a superimposition sequence. 

The paired combatant, another SBW, is 20 cm to the right 
(Figures 7g, 10). It has feet splayed in opposite directions, 
short legs that intersect an oval shield. The shield decora-
tion consists of three thick internal lines dividing the shield 
into four equal segments, all of them empty of paint. A long, 
thin, lance protrudes from high on the shoulder on the left 
side. Unlike the tip of the lance that nearly touches this fig-
ure, his lance is angled towards the head of his opponent, 
suggesting a failed combat attempt. A thick neck leads to 
a small, solid red head that has two projecting “ears” em-
anating from each side of the top of the head. These could 
be part of a headdress, or possibly a hair style. These two 
paired shield figures are the largest anthropomorphs at Wil-
liams Coulee, each about 30 cm tall.

4.2.2. Finger lines and swipes
There are at least a dozen groupings of finger lines and 

swipes at Panel 2, possibly more. Most of these differ from 
the finger lines described at Panel 1 in that the latter are 
separate, individual, carefully executed single lines, while 
the marks inside the shelter were made by groups of ochre-
soaked fingers either dragged or pressed against the rock 
surface. Almost all occur in groups of three, and all but one 
are oriented either horizontally or diagonally. Some of the 
finger lines in the shelter may have been made by pressing 
or swiping the adjacent fingers of a single hand, but there 
are no complete handprints at Williams Coulee. Finger lines 
are present on the back wall of the shelter as well as a few 
on the ceiling. 

One grouping of three sets of three finger lines is located 
underneath the two combating shield figures at the right side 
of the rockshelter wall (Figures 7h, 10). The three sets are 
evenly spaced about 10 cm apart, 10 cm below the dueling 
shield figures, and about 5 cm above a prominent horizontal 
crack in the bedrock wall. It appears that the three main 
fingers of a single hand were dragged or pressed across the 
rock. The lines are between 5-10 cm long. Although there is 
no evidence to indicate that this grouping of horizontal lines 
has any connection with the dueling shield figures above, 
there is something about the placement and proximity that 
suggests that they do; as if delimiting a boundary or under-
lining the action above. 

Figure 10. Two combating shield-bearing warriors at right side of the 
rockshelter back wall, Panel 2, EcPl-16. Circular black pictograph above 
SBWs, more black smudging to left of circle. DStretch algorithm: yrd.
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Just above and left of the same two shield figures is a 
grouping of five more sets of finger lines (Figures 7i, 11). 
On a triangular shaped bedrock remnant there are three sets 
of smudged finger lines across the top and two more across 
the bottom. Again, all appear to be made by pressing or 
swiping three ochre soaked fingers across the rock; the size, 
shape and spacing of these is essentially identical to that of 
the sets of finger lines placed below the dueling SBWs. The 
orientation differs; all five in the second cluster are tipped at 
about a 45° angle. The lower left swipe is associated with a 
large ochre smudge of indistinct configuration, and the up-
per right swipe is associated with a black smudge, discussed 
below.

Two, possibly three, parallel, curved finger lines appear 
on the ceiling of the shelter just above the cluster of five 
discussed above (Figures 7j, 12). The short curving lines 
are about 8 cm long and look to be swiped finger lines rather 
than individually painted lines. Two lines are clear, there is 
faint evidence that a third line was present beneath the two 
in Figure 12. Even closer scrutiny of Figure 12 suggests 
there also could be a second set of three parallel finger lines 
immediately left and below the one mentioned above, al-
though these could be just an “echo” of the fingers that made 
the obvious marks, perhaps where the hand rested briefly on 
the rock. The only other marks on the ceiling of the shelter, 
so far noted, are about 25 cm away from the curved finger 
lines and are also seen in Figures 7j and 12. They consist of 
one prominent straight line about 20 cm long that appears to 
be flanked by two fainter lines of nearly equal length. These 
are very likely another set of either painted finger lines or a 
dragged grouping of fingers, continuing the site tradition of 
parallel finger lines presented in groups of three.

Another likely instance of a finger swipe grouping is lo-
cated near the top left of the shelter wall just right of the 
solitary SBW first described (Figures 7k, 13). This smudge 
is less distinct, but there seems no doubt that this is another 
group of three fingers swiped against the wall, in this in-
stance in a vertical orientation. The parallel marks are about 
10 cm long. 

Finally, as mentioned above, there are the finger lines im-
mediately left of the SBW who is in combat at the right side 
of the shelter wall (Figures 7f, 10). Although it seems clear 
that there are several long, faint, vertical finger lines parallel 
to the shield, the situation is confused by the presence of 
additional but indistinct marks at the shoulder/arm position 
of the shield figure. These marks could be part of another 
weapon or an arm holding a weapon. Regardless, there are 
certainly some vertical finger markings left of shield-bear-
ing warrior figure 7f. 

Figure 11. Finger lines in centre of back wall, “boomerang” at left, black 
smudge at upper right. Panel 2, EcPl-16. DStretch algorithm: lre.

Figure 12. Finger lines and smudges on ceiling of rockshelter at Panel 2, 
EcPl-16. DStretch algorithm: lre.

Figure 13. Central group of finger lines and additional group of three 
marks at upper left. Panel 2, EcPl-16. DStretch algorithm: lre.
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4.2.3 Smudges, lines and circles
Two amorphous red ochre smudge marks are noted on the 

shelter wall. One is in the centre of the back wall and con-
sists of a roughly rectangular block of red of no apparent 
pattern (Figures 7m, 10). While it is tempting to suggest 
that this is yet another set of finger lines, similar to those 
immediately below and above, no defining characteristics 
can be observed in support of this. Second, at the far left 
of the rockshelter wall, is an amorphous red ochre smudge 
(Figure 7n). It is about 15 cm long and is roughly the shape 
of a thick crescent. No guess is advanced as to what this 
figure might have once represented, but it does not look at 
all like other groupings of finger marks. 

Placed in the upper centre of the back wall is a single 
curved “boomerang-shaped”, thick red line (Figures 7l, 13). 
The line is several fingers in thickness and has “bleed” into 
the surrounding rock from moisture coming through the 
bedrock. The curved line is either 25 cm long or, possibly, 
about than twice that length. Close inspection of Figure 13 
shows the curved line seemingly ends before the break in 
the bedrock at the edge of the remnant block on which the 
five sets of finger lines are placed. However, the finger line 
grouping on the lower left of the remnant rock seem to have 
a curved line running diagonally through them and out the 
other side – possibly a continuation of the “boomerang” line 
to the left.

A single, large, red circle is found on the lower back wall 
of the shelter directly below all the artwork described above 
(Figures 7o, 14). It is about 70 cm in diameter and made with 
a 2 cm thick red line. It is remarkably close to a geometric 
circle and may have been made with the aid of a compass 
tool made of leather or other material. No markings are ob-
served within the empty circle. Noteworthy is that the circle 
is only about 90 percent (%) visible, the lower 10% disap-
pearing into the sandy sediments at the floor of the shelter. 
This indicates the degree of deposition that has occurred 
since the circle was drawn, which implies age. Burial of the 
circle also adds the exciting possibility that excavation of 
the floor sediments might reveal the remainder of the circle 
as well as tools or materials used in making the rock art. 

There are at least five small, solid red circles of paint at 
Williams Coulee. About 20 cm to the right side of the very 
large empty circle is a solid red circle of paint (Figures 7p, 
14). The circle is about 8 cm across and has no other dis-
tinguishing features associated with it. About 30 cm to the 

right of this small circle of paint is another faint circular 
remnant that may have once been another red circle. There 
are at least four more solid red circles at Williams Coulee 
(Figure 15). They are located at the eastern exit to the rock-
shelter, on a high flat panel of bedrock about 2.5 m above 
ground. All are similar to the single one described above – 
round dots of red ochre some 5-8 cm across, with no other 
apparent associations. 

Figure 14. Large circle of pigment and small red circular smudge on low-
er back wall of rockshelter, Panel 2, EcPl-16. DStretch algorithm: lre.

Figure 15. Four circular smudges of pigment found at the east entrance 
to the rockshelter, about 2.5 m above ground. Panel 2, EcPl-16. DStretch 
algorithm: lre.
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4.2.4 Black pictographs
There are several black pictographs at the top right corner 

of the rockshelter wall (Figures 7q, 10). The primary one is 
a circle of black. The very bottom is faded making the motif 
look like a horseshoe, but specks of black indicate that a 
full circle was once present. It is about 14 cm across and 
was finger painted, either with a charcoal slurry or with a 
manganese paste. There are no other features or appendag-
es to this circle to suggest that it was anything else – such 
as a shield figure – or anything other than a circle. Twenty 
centimetres left of the circle is a smudged area of black that 
superimposes one of the groups of red finger lines discussed 
above (Figure 10). The black smudge is amorphous, but 
there is some linearity to the marks suggesting there might 
have once been a handprint or swipe of fingers. About 15 
cm right of the black circle is another faint smudge of black. 
It has no definition other than to say there has clearly been 
some black pigment applied to the bedrock.

5. Discussion

5.1. Rock art traditions at Williams Coulee
The rock art of Williams Coulee fits comfortably within 

the definition of the Plains Biographic (PB) tradition, but it 
also includes elements most similar to the Plains Ceremoni-
al (PC) tradition. Like virtually all rock art sites, Williams 
Coulee also contains some unique or at least unusual ele-
ments. The PC and PB rock art traditions are two of the best 
known, best represented, and most written about styles of 
rock art on the Great Plains. They are also familiar to Alber-
ta rock art, albeit primarily at the expansive site of Writing-
on-Stone. Major discussions of both traditions are presented 
in Keyser (1977) and Keyser and Klassen (2001:191-256), 
and an excellent summary of the Alberta expression of these 
traditions is given by Klassen (2003:168-172). Only a brief 
review is presented here. 

In Alberta, PB rock art is primarily recorded in the Writ-
ing-on-Stone region; Williams Coulee is one of only a cou-
ple exceptions (Klassen 2003). The key attribute of PB rock 
art is that it depicts action; things happen, events unfold. 
Keyser et al. (2012:228) note that the common element of 
PB rock art is realism: the images “…show real people and 
things, rather than spirit beings and religious concepts, and 
document actual happenings, rather than iconic appeals to 
supernatural forces”. Most often humans, animals, and ob-
jects are mutually involved in complex narrative stories. As 
Klassen (2003:170) notes, PB “… is a form of narrative im-
agery, i.e., it portrays events, tells stories, and records his-

tory.” Accordingly, PB is sometimes also called narrative 
rock art. Most commonly, PB depicts individual combat or 
group battle scenes, horse raids or stealing, coup counting, 
and animal hunting. Characters are shown in active poses, 
objects are used in action scenes. Detail is replete and im-
portant in this tradition. Some scenes span a considerable 
physical distance on a rock face as events unfold over sto-
ry-telling time; horses move leaving tracks behind, bullets 
emerge from guns and move across rock faces striking ene-
mies, blood (occasionally added in red) spurts from wounds 
(Keyser and Klassen 2003; Klassen 2003; Keyser et at. 
2012, 2014). 

The authorship of PB rock art is usually clear. Since the 
images are story-telling, the narrator is easy to identify. In a 
combat or battle scene, the artist is the victor, the one who 
lived to recount the deed. Similarly, in a scene depicting 
horse stealing or coup counting, the artist is the one who 
is pictured accomplishing these honourable deeds. The act 
of painting or carving the events of the story is a way of 
bringing greater glory to yourself; of celebrating your ac-
complishments in a public forum. PB art was the special 
edition news of the day, shouting the accolades of the artist 
for all to see and remember. Much of this art is very late 
on the Northern Plains, much of from the Protohistoric and 
Historic periods of time (Keyser 1977; Keyser and Klassen 
2001:224-255). 

PC rock art is closely related. It is found over the same 
space, involves use of many of the same motifs, and was 
created by the same people. Southern Alberta is as far north 
as the tradition has been found, with several sites located 
both north and south of the Williams Coulee site (Klassen 
2003). The major differences between the two traditions are 
time and style of content. PC rock art is mostly, though not 
entirely, earlier than PB rock art and dates primarily to the 
Late Precontact Period. The prevalence of SBWs in the PC 
tradition assists with establishing approximate age, because 
this one motif is so common and has been intensively stud-
ied for its temporal range (Keyser and Poetschat 2014:79-
85). Most (but not all) PC rock art lacks horses, guns and 
other indicators of European contact. Importantly, PC rock 
art lacks the sense of action and narration that characterizes 
PB rock art. The former is almost universally static; there 
are no encounters between individuals, no battles, no horses 
stolen, no animals hunted, bullets don’t fly, blood doesn’t 
flow. Ceremonial rock art was not so much recounting his-
tory as it was an act of communication between the human 
artist and the spirit world. 
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5.2 The Shield-Bearing Warrior

The primary element available for analysis from the Wil-
liams Coulee site is anthropomorphs. No animals are de-
picted at Williams Coulee, a few items of material culture 
are shown, along with a few design elements (finger marks 
and circles). Of the ten anthropomorphs seen at Williams 
Coulee, six are SBWs. Accordingly, a few words about the 
motif are in order. 

SBWs are one of the most recognizable, best known, best 
reported motifs in all of Plains rock art. An entire techni-
cal volume now exists devoted to this one motif (Keyser 
and Poetschat 2014), and more than one thousand of them 
were recorded just at the two Montana sites of Bear Gulch 
and Atherton Canyon (Keyser et al. 2012). The motif de-
picts an individual standing behind a full-sized body shield. 
Body shields offered protection to the person holding it, 
and thus were a functional piece of material culture asso-
ciated with warfare. But in addition, body shields were an 
important piece of ritual equipment. They symbolically car-
ried the spiritual power of the owner into battle. As Klassen 
(1998:49) stated; “…the shield and its bearer are one and 
the same, a common entity manifesting the power of the 
spirit world.” In real life, and in rock art, shields were often 
painted with images of significance to the owner; images 
that imbued the shield with medicine power that protected 
their owners from harm during battle. The iconography of 
SBWs represent the powers of the spirit world invested in 
shields, the figures were then posed as if for a ‘cosmic’ au-
dience (Klassen 1998:49). 

In their comprehensive assessment, Keyser and Poetschat 
(2104) examined more than 600 SBWs. And in almost every 
assessed attribute, the Williams Coulee SBWs are a perfect 
fit with the norm. Two of the six SBWs are frontally posed, 
facing the viewer, which is the norm. The other four shield 
figures face each other in combat positions, where we view 
them as if standing in side profile, the next most common 
pose of SBWs (Keyser and Poetschat 2014:9). Most SBWs 
have plantigrade feet, stick legs that intersect the bottom of 
the shield, a round or oval shield, rarely arms that extend 
beyond the edges of the shield, and often weapons near the 
sides of the shield, the most common being lances, spike 
maces and coup sticks. Short necks are occasionally pres-
ent but small round heads typically sit atop the shields and 
elaborate head gear – headdresses and or hair styles – are 
common, especially bison horn headdresses, bears ears, and 
top-knots (Keyser and Poetschat 2014:9-16) – all attributes 
that describe the Williams Coulee SBWs. 

A little less than half of all SBWs examined by Keyser 
and Poetschat (2014:17) have heraldic designs painted or 
carved on them; Williams Coulee has two undecorated and 
four decorated shields. All four decorated shields at Wil-
liams Coulee are geometric in nature, which is five times 
more common than all other types of shield decoration 
(Keyser and Poetschat 2014:17). Most common geometric 
designs include shields divided in half, either vertically or 
horizontally, and parts of shields left “empty” of fill (Keyser 
and Poetschat 2014:17-18), as we see at Williams Coulee. 

About half (54%) of SBWs are front view static portray-
als, where figures are shown singly or in groups not inter-
acting or involved in a narrative storyline (Keyser and Po-
etschat 2014:22). Two of the six Williams Coulee SBWs 
fit this description; one of them (Figure 7a) posed with his 
weapon as if showing off his medicine power through rit-
ual display rather than actual use (Keyser and Poetschat 
2014:23). Conversely, about 45% of SBWs are posed in 
narrative compositions where some action is depicted or 
implied, although actual combat is not especially common 
(Keyser and Poetschat 2014:22). Williams Coulee deviates 
from the norm in this aspect; it is one of the few sites where 
multiple SBWs are seen in active combat, and also one that 
is clearly precontact in age (see below) (Keyser and Poet-
schat 2014:22-23). 

5.3 Analysis of scenes: Panel 1
The three human figures at Panel 1 are all of distinctly dif-

ferent form, and although all are located within one metre of 
each other there is no clear interaction between them. (The 
following notes refer to alphabetic labelled figures in Figure 
3.) The two figures on the right (a and b), given the similar-
ity of their unusual head style, were almost certainly made 
at the same time by the same artist. Neither figure has arms, 
carries a weapon, or has any other attachments other than a 
unique head form. This strange head shape could be many 
things; the uprights could be animal ears or horns (part of 
a headdress), the down-diagonal marks could be dangling 
feathers. The bizarre heads could indicate therianthrope 
creatures – part animal part human. The equally unusual 
body shape of (a), with its long skinny legs and small, round 
central body lends credence to the idea of this figure being 
a therianthrope. It is bird-like in a number of respects. Both 
these figures are in static pose facing the viewer. 

The frontal, static pose of figures (a) and (b) of Panel 1, 
with no evidence of action between them, suggest a ceremo-
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nial rather than narrative purpose. However, the feet suggest 
something is happening. Below we will see that feet seem 
to be an important clue to interactions between anthropo-
morphs at Panel 2. The feet of the SBW (b) are turned away 
from the strange looking bird-like figure (a) whose feet, in 
turn, point in opposite directions. Given that the strange and 
identical head gear informs us that these two images were 
drawn at the same time, the difference in foot orientation 
strongly suggests that there is in fact some action taking 
place between these figures. The SBW has been intention-
ally drawn to illustrate an individual who is moving away 
from the adjacent figure; perhaps defeated or fleeing from 
an enemy. On the other hand, the splayed feet of the bird-
like figure could be the static pose of the victor, or just a 
pose of supplication to the spirit world. We don’t know the 
relationship between these two figures, but the fact that they 
were drawn at the same time by the same artist and that the 
SBW is clearly moving away from the other figure suggests 
that there is a story here somewhere. 

The third figure on Panel 1 (c) is seen in profile, as would 
be necessary to show the distended belly. Another possibil-
ity is that this painting depicts a SBW seen in profile dis-
playing half of a shield. The figure is leaning forward on 
a curved leg and foot, suggesting movement. If the object 
being held in the outstretched arm is indeed a rattle, this 
plus the posture suggests a person dancing. Rattles are held 
in the hands of a therianthrope pictograph found in the Pine 
Coulee region of Alberta (Klassen 2003:175) located only a 
few kilometres to the southeast. The Williams Coulee figure 
is interpreted as a pregnant woman, a rare motif in Plains 
rock art (L. Sundstrom, personal communication 2021). 
Sundstrom (2004:38, Figure 5.14) illustrates a convincing 
pregnant woman petroglyph from the Black Hills (see also 
Sundstrom 2008). The style of the figure with the distended 
belly looks strikingly different from the other two located 
50 cm to the right. It is also noticeably fainter, and was not 
observed on my first several visits to the site, but only seen 
after I came armed with DStretch. It seems likely that the 
“pregnant woman” motif was not made at the same time as 
the other two figures and is probably older. 

5.4 Analysis of scenes: Panel 2
The rock art scene inside the rockshelter is busy with fig-

ures and action and hence much more complicated. It is a 
classic panel of PB tradition rock art, with recounting of 
historic events being the driving force of the panel. The first 
issue, with seven anthropomorphs present, is discerning if a 
single story is being told, or if there are several separate nar-
rative events depicted. There are a number of possibilities 
and no firm answer. (The following notes refer to alphabet-
ic labelled figures in Figure 7.) Six of the seven anthropo-

morphs are directly engaged in combat. The exception is a 
lone SBW (a) seen in the upper left of the back wall. This 
thick-outlined shield figure holds a spike mace and wears 
a bison horn headdress, both accoutrements are among the 
most common found in association with SBWs (Keyser and 
Poetschat 2014:10-13). The lone SBW could be observing, 
witnessing, or presiding over the combat events of the other 
six anthropomorphs. Or it may simply be a separate figure 
unassociated with the combat scenes. If feet were present 
they might inform as to whether or not this individual was 
moving towards or away from the action, but they are not 
visible. The overall impression, however – based on simi-
larity of such factors as ocher colour, size, shape, style of 
execution, and degree of weathering – is that the lone SBW 
(a) is part of the total composition of figures spread across 
the back wall of the shelter. 

The remaining six anthropomorphs are all depicted in 
pairs engaged in one-on-one combat. These could be depic-
tions of three different battles, unrelated to each other and 
painted over a period of time. Or this could be a rendering 
of one single, larger combat event. There is no definitive 
answer. There is not a single instance of superposition be-
tween any of the figures that might shed light on the histor-
ical sequence of painting. Only the coup staff of (e) crosses 
the leg of (d) but it is clear that this is part of the interaction 
between two contemporary figures. Once again, however, a 
number of factors suggest that all or most of the back wall 
of the shelter presents a single composition. As with the 
lone SBW (a), the six combat figures exhibit similar ochre 
colour, size, style of execution, and degree of weathering. 
Only shape differs markedly, as seen between the two long, 
linear figures (d, e) and the round bodies of the remaining 
four SBWs (b, c, f, g). This may be instructive. The five 
SBWs are of classic PB form and composition, with many 
similar (nearly identical) examples found across the North-
ern Plains including: size, shape and heraldry of shields; 
weaponry; head, hair and headdress depiction; juxtaposition 
and posturing of the combatants, and so forth (see Keyser 
and Poetschat 2014:7-28). The two elongated figures are of 
unusual form in any Plains tradition, especially due to the 
solid red thickness of the bodies – more than the common 
single finger width but less than a full body size. 

The preponderance of evidence (and intuition) suggests 
that all the human forms at Panel 2 were made at about the 
same time, likely by the same people, although possibly by 
several artists. Possible exceptions are the two elongated 
figures (d, e), which, based on no other criteria than dif-
fering shape, may belong to a separate narrative recording 
event. Overall, it appears that a large battle event was re-
corded rather than separate occurrences of combat. 
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5.5 The feet reveal
Generally, most SBWs on the Northern Plains have feet, 

and they typically point in the same direction, or occasion-
ally splayed in opposite directions (Keyser and Poetschat 
2014:11). These authors further state that there seems to be 
no preference for feet pointing left or right from a frontally 
posed shield body. However, the rendering of feet at Panel 
2 is considered insightful as to the fate of the various com-
batants. For the SBWs (c, d) the feet of the figure on the 
left point towards his opponent and the feet of the figure on 
the right point away. The interpretation that the approaching 
figure (c) must be the victor over the retreating figure (d) is 
strengthened by the fact that the lance of (c) points directly 
at (d) while the latter’s lance is snapped in half. 

For the two elongated figures, (e) has no visible feet, but 
(d) is clearly moving away from his opponent. Feet posi-
tioning alone suggests that (d) is retreating from battle and 
that (e) is the victor. This is reinforced by other attributes 
of the scene. Figure (e) is holding a long, curved coup staff 
the end of which crosses one leg of the opposite figure, so 
coup has been counted on (d). Figure (d) has a drawn bow 
pointed at his opponent but no arrow is depicted nor has one 
been loosed, and (e) shows no sign of a wound. In contrast, 
(d) has a horizonal line through his body that could be part 
of a delivered weapon, possibly an arrow or lance shaft, al-
though we see no evidence that (e) delivered such a weap-
on. All evidence indicates that figure (e) has counted coup 
and triumphed over his advisory (d). Keyser and Poetschat 
(2014:94) raise the possibility that these two figures may 
be combatants who have laid down their shields in order to 
engage in hand to hand combat. 

In the third dueling pair, figure (f) has feet pointing to-
wards his opponent (g) while the latter has feet pointed 
in opposite directions. As mentioned for a Panel 1 figure, 
splayed feet could be an indication of a combatant that has 
been killed. That is, the figure can’t move in either direction 
and thus must be dead. Clearly, many SBWs have splayed 
feet and are not meant to be interpreted as dead. But these 
are mostly in static pose, not in active combat, and not por-
trayed immediately next to an armed opponent (Keyser and 
Poetschat 2014:11-23). Both SBWs (f, g) have weapons 
pointed at each other, the only appearance of an advantage 
in battle being that the lance of (f) points directly into the 
body of the opponent while the lance of (g) angles near the 
top of the opposite head, perhaps suggesting a miss. The in-
terpretation of this scene is that the shield figure on the left 
is the victor and that the vanquished figure at right may have 
been killed in battle rather than simply driven off. 

6. Comparisons
A full comparison of the rock art at Williams Coulee to 

that of the Northern Plains is beyond the scope of this paper. 
However, a few regional comparisons are readily apparent. 

To the north in Alberta, there are several small SBW fig-
ures along the outer edge of the front of a small rockshelter 
at the Crossfield Coulee site (EiP19), and at least two SBW 
on the face of rock that formed the cliff of the Madden Buf-
falo Jump (EiPn-1). Both sites are about 40 km north of Cal-
gary and as such are the northernmost expressions of this 
motif. A stunning, solitary, red ochre shield figure (EhPo-
78) stands on a southeast-facing bedrock wall in the town 
of Cochrane, west of Calgary, about 100 km northwest of 
Williams Coulee (Figure 16a). An oval shield covers nearly 
the entire warrior, and is decorated with at least ten verti-
cal, parallel red lines that fill the interior of the shield. A 
small round head sits above the shield and the figure carries 
a raised spike mace in a bent arm. A nearly identically dec-
orated shield figure from the Bear Gulch site in Montana is 
illustrated by Keyser et al. (2012:Figure 2.24 e). 

Several adjacent sites at the Pine Coulee locale (EbPk-6, 
44) feature SBWs. These are only about 13 km southeast of 
the Williams Coulee site, and are the nearest and most com-
parable sites. At least four SBWs are present at Pine Coulee, 
in two groups of two. One group features two extremely 
plain SBWs (Figure 16b), with plantigrade feet all pointing 
in the same direction, stick legs, simple round undecorated 
shields, no arms or weapons, and small round partial heads 
each with a feather attached. Interestingly, immediately 
next to these two SBWs is a single stick figure anthropo-
morph with a rather thickly painted body, somewhat like 
the two unshielded combat figures at Panel 2 (Figures 7d, e, 
9 ). However, the Pine Coulee stick figure lacks a weapon 
and shows no signs of interaction with the two shield figures 
other than feet pointed toward them. 

Also at Pine Coulee is another paired set of SBWs (Figure 
16c), these being considerably more elaborate that the pre-
vious set. One figure has a nearly rectangular shield with no 
decoration, the other has an oval shield with a V design that 
could be a bison skull and above this a thick line connect-
ing to the neck. One has a small round head perched on the 
shield, the other head has a “rabbit-eared” appearance that 
could be a bison skull headdress, similar to several at Wil-
liams Coulee. Both figures hold long, decorated staffs. Key-
ser and Poetschat (2014:136) state these are spike maces. It 
seems more likely that these are highly decorated ceremoni-
al coup staffs. Both are adorned with feathers and possibly 
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other material flags. There is no evidence of action between 
the figures, however the feet of the individual on the right 
are pointed towards the SBW on the left whose feet in turn 
are pointed away from the character next to him. In this case 
it does not appear that the two have been in combat. Rather, 
the single SBW at Cochrane and the four at Pine Coulee all 
appear to be part of the Ceremonial tradition of Plains rock 
art. All appear posed as if the warriors are displaying them-
selves to the universe. There is no indication of a storyline, 
or the unfolding of narrative events. This is similar to two of 
the six SBWs at Williams Coulee. 

Further away, some 200 km to the southeast near the 
Alberta/Montana border, is the massive site of Writing-
on-Stone. Over 150 individual rock art sites have been re-
corded in the region surrounding the provincial park (Brink 
2018), one of the largest concentrations on the Great Plains. 
There are dozens and dozens of SBWs in the Writing-on-
Stone region, virtually all of them chronicled in the Keyser 
and Poetschat report (2014). As would be expected, with 
so many of these motifs present at Writing-on-Stone there 
are many that share similarities with the Williams Coulee 
SBW figures, including combat scenes between SBWs 
and combat scenes that include SBWs and non-shielded 
combatants. Every nuance of the Williams Coulee figures 
– from feet and leg style, to shield form and decoration, 
to weapon (or not) accoutrement, to arms and head form, 
hairstyle, headdresses, ceremonial or combat position, and 
so on – are fully represented in other figures documented 
at Writing-on-Stone (Keyser and Poetschat 2014:137-157). 
This is especially true of what these authors name the Verdi-
gris style of SBW (Keyser and Poetschat 2014:54-64). This 
is a specific style of the SBW motif named after a major 
drainage channel located to the west of Writing-on-Stone 
provincial park where a great many SBWs have been re-
corded. Especially common in the Verdigris style SBWs are 

shields that are either empty of decoration or have simple 
geometric designs, and the figures are typically shown with 
lances or spike maces, either engaged in combat, or posed 
as if ready for battle (Keyser and Poetschat 2014:54-64). 
Many are strikingly similar to those depicted at Williams 
Coulee and Pine Coulee, and there is little doubt that there 
is a cultural connection between these works of art. 

Aside from the SBWs, the other anthropomorphs at Wil-
liams Coulee are more difficult to compare due to their un-
usual form. The long-legged bird-like creature (a) and the 
“pregnant woman” (c) at Panel 1 are unusual, at least in Al-
berta rock art (Figures 3-5). As mentioned, the former may 
be a therianthrope. I know of nothing strongly similar to 
either figure. Likewise, the two un-shielded combat figures 
on Panel 2 (d, e) are unusual in Alberta rock art (Figures 
7, 9). Both have heavily elongated bodies that are thin but 
not “stick” figures in the sense that they are several finger 
widths of solid red pigment. Both are associated with sweep-
ing curved lines: one with the very long, curved coup staff; 
the other with an upward looping arm and a fully pulled 
bow. In Alberta, there are some other examples of solidly 
painted, elongated body anthropomorphs that are part of the 
Columbia Plateau tradition (Keyser and Klassen 2001:94-
104; Klassen 2003). But the un-shielded figures at Williams 
Coulee are integrated into a classic Plains battle scene that 
negates them being part of another tradition. There are fig-
ures roughly similar to these two elongated anthropomorphs 
but nothing I have seen that is strikingly similar. 

The individually drawn finger lines at the top of Panel 1 
(Figure 6) are similar to many “tally marks” found across 
the Northern Plains. These may indeed be related to count-
ing of some sort, or they may be something totally unrelated 
to keeping count. The repetitive motif of three finger lines 
at Panel 2 located above and below SBWs (Figure 7h, i, 

Figure 16. Comparative SBWs from other Alberta rock art sites. Left (a) solitary SBW with spike mace at Cochrane, EhPo-78; centre (b) two plain 
SBWs and solid painted body of anthropomorph at Pine Coulee (EbPk-44); right (c) also at Pine Coulee (EbPk-6), two shield figures holding decorated 
staffs. Centre photograph (b) courtesy of Terry Quinn. DStretch used on all. Multiple Dstretch algorythms.
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j) are not what researchers would call tally marks. These 
are intentional pressing or swiping of fingers charged with 
ochre to create parallel marks in specific locations. Simi-
lar parallel finger lines and swipes are common in Alberta 
rock art and are seen at the Bluff Mountain site (DjPo-194) 
(Klassen 2003:167), at the Okotoks Erratic (Brink 2014), at 
the Airdrie Erratic (Brink 2019), and in places throughout 
the Writing-on-Stone region (Keyser 1977). In many cases, 
finger swipes and smears are associated with the Foothills 
Abstract rock art Tradition (Klassen 2003:166-168). Yet at 
Williams Coulee it seems clear that these marks are part 
of the composition of the combat scenes, and thus part of 
the Biographic Tradition. At Panel 2 of Williams Coulee 
the sets of parallel finger lines do not seem like any form 
of counting or cleaning of fingers, but rather intended to 
demarcate or isolate a space, or to accentuate the figures 
located in that space. They seem to be part of the narrative 
composition. 

Black pictographs are not especially common but are cer-
tainly known from Alberta and from the Northern Plains. 
The nearby site of Pine Coulee has one painting of an insect 
or lizard-like figure all in black. A black V-neck anthropo-
morph is also present at the same site. There were reports 
from the 1950s of two black shield figures at Pine Coulee 
but these have not been relocated in recent times (Keyser 
and Poetschat 2014:136). The black circle at Williams Cou-
lee shows no evidence that it was ever a shield figure. Black 
pictographs are known from the Writing-on-Stone region, 
including many at the site of Rattlesnake Cave (Keyser et 
al. 2014). The solid circles of red paint at Williams Coulee 
are not unlike others seen in the province, including at the 
site of DgOw-109, a small rock shelter along the Milk River 
where three round splotches of red pigment were recorded 
near the shelter mouth (Brink 2018). 

7. Age 
The age of the rock art at Williams Coulee is unknown, 

but there is every reason to believe that all the artwork 
is Precontact. There is nothing in the imagery to suggest 
post-contact times, such as horses, guns or metal-tipped 
weapons. The iconic motif of the SBW is known to occur in 
both Precontact times and the Historic Period, with nearly 
all evidence of Precontact SBWs associated with the Late 
part of that Period (Keyser and Poetschat 2014:79-87; Klas-
sen 1998:47). The consensus is that full size body shields 
were effective in traditional combat, capable of deflecting 
arrows and not too bulky for pedestrian warriors to carry 
into battle (Keyser and Poetschat 2014:107, 112; Klassen 
1998:47). But, with the introduction of horses and guns, 

full body shields were ineffective at stopping bullets and 
impractical on a galloping horse (Keyser and Poetschat 
2014:107). The classic SBW motif faded (although did not 
disappear) from the Northern Plains rock art repertoire in 
Protohistoric and Historic period times (Keyser and Klas-
sen 2001:207-208; Keyser and Poetschat 2014:79-86; Klas-
sen 2003:169). In post-contact times, shields became much 
smaller, something carried on a single arm into battle. If the 
bird-like figure seen in Figure 4a is in fact holding a small 
round shield in front of his body, this would imply that the 
age of the artwork is post-contact. Nothing else at the site 
supports this possibility and I believe that the unusual body 
shape of the bird-like figure was of meaning to the artist and 
will likely remain elusive to us. 

The extreme weathering of Panel 1 may not indicate great-
er age, since this panel is south-facing and fully exposed. 
Likewise, the relatively good condition of images at Panel 
2 does not argue for a younger age, as these images are al-
most fully protected. At the moment there is no convincing 
evidence for saying that Panels 1 and 2 are contemporary; 
or if they are not, which is older and which is younger. The 
depiction of a bow at Panel 2 limits the age of the art to 
the Late Precontact Period, about the last 1800 years (Peck 
2011). The absence of European items gives an upper limit 
of about A.D. 1700. Within this range, the similarity of the 
shields to those seen at the predominately Late Precontact 
sites at Writing-on-Stone suggest that Williams Coulee is 
likewise relatively late in time, perhaps dating in the range 
of A.D. 1500. This is consistent with an age estimate for 
the SBWs at Williams Coulee put forth by Keyser and Po-
etschat (2014:78, 101), who regard Williams Coulee as one 
of the earliest examples of a Precontact Period portrayal of 
actual group combat between enemy forces. 

 8. Conclusion 
The discovery of the Williams Coulee rock art site in 1995 

made a significant new addition to the rock art inventory for 
Alberta. Most of the rock art images have been protected by 
a bedrock overhang and are in excellent condition. There is 
no graffiti present, and there are no urgent threats of immi-
nent damage from erosion. With the number of characters 
present, the variety of anthropomorphs, the action depict-
ed, the material culture on display, Williams Coulee is one 
of the most extensive and significant sites located outside 
of the Writing-on-Stone region. In recent years, a parcel of 
land that includes the two panel locations and some sur-
rounding buffer lands were purchased by the government 
of Alberta, hopefully ensuring the long-term protection of 
the site. 
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The Williams Coulee site offers one of the most vivid, 
compelling, and most complete views of Biographical rock 
art outside of Writing-on-Stone. Multiple one-on-one bat-
tles are in progress, coup is counted, people enter and leave 
the scene, victors and losers are depicted, weapons flourish 
some of which are broken in combat, shields declare sa-
cred heraldry, elaborate headdresses and/or hairstyles pro-
vide individual identity and exhibit medicine powers of the 
combatants. Eight of the ten anthropomorphs at Williams 
Coulee have either highly visual and complex headdresses 
or else distinct hairstyles. But in addition to the battles, Wil-
liams Coulee offers immensely interesting characters that 
may be part of the Ceremonial tradition. The three figures 
at Panel 1 are not engaged in any obvious action or inter-
action, nor do they carry weapons. They may be personal 
expressions between the artist(s) and the spirit world. Fig-
ures (a) and (b) at Panel 1 feature highly unusual head gear 
that could invoke animal powers, while figure (c) might be a 
depiction of a pregnant woman – a highly unusual motif for 
the Northern Plains. And at Panel 2, figure (a) can certain-
ly be seen in a Ceremonial light; standing stoic and alone, 
brandishing a menacing weapon, topped with a powerful 
headdress, displaying all his medicine power to a cosmic 
audience. Finally, the central elements of Panel 2 seem to be 
intentionally set-off, or bracketed, by multiple sets of three 
finger lines placed above and below the primary figures, as 
if framing a picture. 

The top edge of Williams Coulee features several kilo-
metres of high, sheer sandstone bedrock walls. Although 
I and several colleagues have made partial searches over 
the years, a thorough investigation of the exposed bedrock 
walls has not been conducted. The original letter from the 
Fort Saskatchewan man who reported the site made men-
tion of other possible figures located within a small shelter 
located perhaps a kilometre away from EcPl-16. Given his 
accuracy with the first discovery, this report needs to be ac-
tively investigated. Addition of the Williams Coulee site, 
west of Nanton, firms up the reputation of this region of 
southwestern Alberta as one of the centres of rock art in the 
province. Dismissing the overwhelming Writing-on-Stone 
sites, the region from just south of Calgary to the Crowsnest 
pass, and spanning a 25 km wide east-west swath that cov-
ers the Porcupine Hills and Eastern Slopes, about one third 
of all rock art in Alberta is found in this corridor. New, as 
yet unreported sites, are certain to exist in this still sparsely 
settled and rugged region. 
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microblade technology with them. In northwest North 
America, it constituted a primary element of the general 
lithic technology until the Late Holocene.

Heat treatment and pressure flaking had already been 
introduced to the north and northeast of the Black Sea by 
32,000-25,000 BP, as much as 14,000 years prior to the 
appearance of microblade technology in the Altai region. 
Both heat treatment and pressure flaking are reflected in 
the fine workmanship displayed on thin bifacially flaked 
projectile points of the Kostenki-Streletskaya Culture 
(Bradley et al. 1995:996; Anikovitch 2000), and can be 
assumed to have been necessary prerequisites for micro-
blade production, regardless of the specific methods used.

1. Introduction
Microblades represent a distinctive lithic technology 

in northeast Asia and northwest North America from at 
least the Early Upper Pleistocene and through much of 
the Holocene. When and where microblade technology 
originated are debated, although the Altai region has been 
proposed as a possible place where it first appeared in 
northeast Asia (Goebel 2002:121). Goebel concluded that 
no convincing microblade technology in northeast Asia 
can be shown to predate the Late Glacial Maximum (ca. 
18,000 BP). During the Late Pleistocene, microblade 
technology became widespread throughout northeast 
Asia and the Japanese Archipelago. The evidence from 
Swan Point, Alaska, indicates that some of the first peo-
ple to enter North America by way of Beringia brought 

ABSTRACT 

For more than five decades, researchers have attempted to classify different microblade traditions from Late Pleisto-
cene and Holocene assemblages of northeast Asia and northwest North America. Many have interpreted various at-
tributes observed on archaeological examples of microblade cores and microblades by relying upon conjecture or the 
experimental results of others. Contrary to the prevailing belief that microblade production was a complicated process 
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Flintknappers and archaeologists have attempted to repli-
cate microblade production in order to understand specific 
methods of manufacture and to account for what is found 
in the archaeological record. Speculation about how micro-
blades were manufactured continues to this day. One aim of 
this paper is to assert that microblade manufacture can be 
easily achieved through a direct free-hand pressure method 
that employs short pressure flakers comparable to items re-
ported from archaeological sites. This method differs from 
other proposed manufacturing techniques ascribed to the 
production of microblades and microblade cores. A second-
ary objective is to characterize variability in morphological 
and metric attributes observed on microblade cores and mi-
croblades in archaeological assemblages and to suggest that 
this can all be replicated with the proposed free-hand pres-
sure method. Finally, I will discuss topics to consider when 
interpreting microblade assemblages. I hope these insights 
will help researchers fine-tune interpretations of microblade 
traditions and the possible different uses of pre-contact mi-
croblades.

2. History of experimental microblade 
manufacture

Experimentation with microblade manufacture, in gener-
al, dates back to at least Sollberger and Patterson’s (1976, 
1983) attempts to replicate microblades from small, bul-
let-shaped cores; Callahan’s (1985) trials to replicate Danish 
Mesolithic microblades; Flenniken’s (1987) experiments to 
replicate microblades from Late Pleistocene Yubetsu-type 
microblade cores recovered from Dyuktai Cave, Siberia. 
These and other researchers were heavily influenced by 
Don Crabtree who had earlier reported his results on repli-
cating both Folsom fluting (Crabtree 1966) and Mesoamer-
ican prismatic macroblades (Crabtree 1968).  They were 
also likely aware of the earlier trials of H. Holmes Ellis 
(1940:48-49) on general flint working, which cites ethno-
historic accounts of Aztec macroblade production by means 
of a long T-shaped crutch. In an attempt to replicate Folsom 
fluting, Crabtree (1966:15-16) was able to remove only “a 
rudimentary fluting flake” through free-hand pressure using 
a variety of hand-held bone or antler tools while holding a 
preform on a leather padding in the palm of his hand. Using 
a similar preform holding position, but applying pressure 
by means of a short shoulder crutch, Crabtree had the mis-
fortune of a preform collapse and, consequently, drove the 
antler-tipped pressure tool through the palm of his left hand. 
To prevent similar injuries from occurring, he developed “a 
series of clamps and holding devices” to secure preforms 
(Crabtree 1966:16).

In their experiments to replicate microblades, both Flen-
niken (1987) and Callahan (1985) used a vice to secure the 
core and a wood, stone, or bone anvil to backstop it, plus 
long or extended pressure flakers to press off microblades. 
Others adopted a hand-held wood, bone, or antler contrap-
tion to immobilize the core and protect the palm, or they 
used long or composite pressure flakers similar to examples 
illustrated by Crabtree (1967:Figures 2 and 3): e.g., Ohnu-
ma (1993), Pelegrin (2012), Tabarev (1997:Figures 2 and 4 
and 2012:Figure 13.9), and Wilke (2007). One of the pres-
sure techniques Sollberger and Patterson (1976:524) exper-
imented with involved holding the core by hand (protected 
by a leather pad) and applying pressure via an approximate-
ly 40 cm long elk antler tine. They also produced micro-
blades by employing a lever/fulcrum technique, which in-
cluded using an iron rod fork, holding the core in place by 
hand, and applying pressure with an approximately 20 cm 
long pointed antler tool. They later published results of a 
lever method to replicate small bullet-shaped cores (Soll-
berger and Patterson 1983:25-31). They selected for their 
model a 37 mm long and 6 mm wide core that Hole et al. 
(1969:Figure 24) had recovered from a 9500 to 7600 BP 
site in Iran. Wilke (2007:222) also experimented in repli-
cating Near Eastern Neolithic bullet-shaped microcores. He 
concluded that in order to obtain straight blades, the core 
had to be immobilized in some sort of grooved device that 
included a built-in anvil. However, Flenniken and Hirth 
(2003:100 and Figure 6.5) were able to replicate 5.0-7.2 cm 
long Mesoamerican prismatic blades using a long hand-held 
pressure flaker and a leather pad. 

The experimental results, plus earlier speculation regard-
ing microblade detachment - especially by West (1967:368) 
- led many archaeologists to interpret attributes sometimes 
observed on the keel, the side, or other areas on microblade 
cores, as “damage” or “crushing” that resulted from use of 
a clamp or anvil during microblade removal. In describing 
the microblade cores discovered at Donnelly Ridge, Alaska, 
West (1967:368) wrote that:  

A pattern of minute fractures or crushing may be dis-
cerned along some portion of the base of most cores 
and another along one edge of the top just behind the 
striking platform. I interpret both to result from re-
bound as blades were punched off.  If this is correct 
then the basal crushing would suggest a hard surface, 
a flat rock or, perhaps, more likely, a section of com-
pact bone or antler used as an anvil.

Many archaeologists have accepted West’s conjectures, 
or Flenniken’s (1987) experimental results, regarding mi-
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croblade detachment: Chen and Wang (1989:131), Cook 
(1969:87 & 266), Del Bene (1980:34-35, 1992:66), Dole-
man (2008:354), Elston and Brantingham (2002:105), Es-
dale et al. (2015:46), Fladmark (1986a:34 and 1986b:45), 
Ham (1990:213), Lee (2007:153), Lee et al. (2016:141), 
Potter (2005:423, 424), Powers (2017a:52), and Takakura 
(2010:343). Magne (1996:153) considered basal battering, 
sometimes evident on microblade cores, as damage from 
anvil use during microblade detachment or from artifacts 
being used for the purposes of a wedge. 

 In contrast, I wrote (Gryba 2006:59) that:

In his analysis of microblade cores from the Cam-
pus site, Mobley (1991:27-28) noted that Mauger 
(1971:7-8), had concluded that the crushing was due 
to either purposeful or inadvertent strengthening of 
the keel during core shaping… Because it sometimes 
occurs only on the bottom of the keel, both on the bot-
tom and on the side, only on the side of the core, or is 
not represented at all on many microblade cores (e.g., 
Mobley 1991:Figures 11 to 19; Clark and Gotthardt 
1999:84 & Figures 3.2 to 3.7), it is apparent that this 
“crushing” is, as Mauger had earlier concluded, due 
most likely to preform preparation rather than from 
use of a hard anvil during blade removal. A similar 
interpretation could easily account for the “damage” 
also reported on the core platform.

Following a series of experiments with various direct and 
assisted pressure flaking techniques, Pelegrin (2012:465-
500) proposed six different “modes” of pressure blade pro-
duction. Using the first three modes, he produced blades that 
fit within the width range of archaeological microblades. In 
his simplest method, mode 1, the core was held in the left 
hand (he is right handed) with a piece of leather to protect 
the palm and fingers. Mode 1b was similar but here the core 
was immobilized in a small hand-held grooved piece of 
wood, bone, or antler. He then used an approximately 17 cm 
long antler pressure flaker to press off about 5 mm wide mi-
croblades with mode 1, and up to 8 mm wide microblades 
with mode 1b. Mode 2 was considered an improvement 
over modes 1 and 1b. In this case, he secured the core in a 
hand-held grooved device and employed an approximate-
ly 30-40 cm long shoulder crutch to press off microblades 
up to 10 mm wide. Most of the microblades produced by 
modes 1 and 2 were “twisted or skewed”. Mode 3 was sim-
ilar to mode 2, but differed because the core was placed in 
a grooved device resting on the ground where it was back-

stopped by a rock or root. Pelegrin then applied pressure 
with a short crutch positioned at the belt and, because the 
force was more direct, was able to press off straighter “flint 
bladelets up to 12 mm wide and about 8 cm long” (Peligrin 
2012:473). 

Pelegrin’s experimental results, using direct and assist-
ed pressure techniques, were adopted by Gómez Coutouly 
(2011a, 2011b, 2015, 2017) to interpret variations in height 
of microblade cores, and in width and thickness of micro-
blades, recovered from Late Pleistocene and Early Holo-
cene archaeological sites throughout northeast Asia and 
northwest North America.

3. A simple direct, free-hand pressure method of 
microblade detachment

In 1988 (Gryba 1988:57), and later in greater detail (Gry-
ba 2006:59-62), I described a simple, free-hand pressure 
flaking technique of microblade manufacture based on the 
use of short pressure flakers plus two pieces of soft leather 
within which to secure the pressure flaker and the preform 
or core. This method differs considerably from the one en-
tailing long pressure tools and fixed holding devices used 
by Crabtree (1967) and others. 

The tools I employ to fashion a microblade core preform 
may include a small stone that can serve as a hard hammer 
and platform abrader, an antler billet, several pressure flak-
ers of different dimensions, plus two pieces of soft leather 
to cushion the core and pressure flaker. The moose, deer, or 
caribou antler pressure flakers I use for detaching micro-
blades measure from 4.5 to 7.5 cm long (Figures 1 and 2) 
are comparable to artifacts recovered from archaeological 
sites throughout North America (Gryba 2006). In this sim-
ple technique, no wood, bone or antler devices for securing 
cores or preforms are required; such items have yet to be 
reported from archaeological sites. Instead, I wrap the mi-
croblade core in soft leather to prevent it from cutting my 
hand and hold the object in my left hand. The antler pres-
sure flaker, is also wrapped in soft leather and held in my 
right hand, as I am right-handed. I then stabilize the hand 
holding the core or preform on the inside of the left leg just 
above the knee, and, with the hand holding the flaker rest-
ing on top of the right leg, apply steady pressure to detach 
microblades from the side of the core facing the palm of the 
left hand (Figure 3). 
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Human hands are readily adjustable clamps that can ac-
commodate a vast range of sizes and configurations of mi-
croblade cores, from initial preforms to depleted cores. I use 
no hard anvil; the distal end of the core can be backstopped 
against the leather padding in which it is wrapped. Or, I sim-
ply secure the core between the palm and fingers without 
any sort of backstopping allowing microblades to “pop off” 
with a sufficient amount of pressure.

With a curved pressure flaker, I can direct force along both 
the length of the fluted face and into the core, which  usually 
detaches microblades flat in longitudinal cross section. De-
pending on lithic material quality, height of the fluted ele-
ment, and configuration of negative scars from primary and 
secondary ridge blades, I find it easy to remove long micro-
blades that are flat or slightly curved in longitudinal cross 

section by using straight or curved pressure flakers. Free-
hand pressure application and core holding adds variability 
to the process, further affecting the microblades produced.

With this method of pressure flaking, I found it easy to 
press off microblades and channel flakes more than 8 cm 
long (Gryba 1988:54; see also Figure 4). I stated (Gryba 
2006:62) that by using this technique, I “detached micro-
blades greater than 9.0 cm long, and a channel flake 2.2 cm 
wide, 2.3 mm thick, and 12.0 cm long with an outrepassé 
termination,” the latter suggesting that given high quality 
lithic material, I had not yet reached the maximum length or 
width of microblades that could be removed by direct free-
hand pressure. Figures 5-9 display more examples of the 
microblades and microblade cores I have produced by this 
direct, free-hand pressure method.

Figure 1. Large bidirectional obsidian microblade core (lower left) and microblades, plus robust deer antler pressure flaker (upper left) used 
to detach the microblades.
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Figure 2. Second series of microblades and largely depleted core (lower right) from Anahim Peak obsidian. The longer deer antler pressure 
flaker (upper right)  was used to detach many of the larger microblades and the smaller one was used to prepare platforms and to press off some 
of the smaller microblades. Microblades are arranged, from upper left to lower right, in order of detachments.

Figure 3. Method of grasping a core and a short antler pressure flaker 
during microblade manufacture. Arrow shows direction of pressure ap-
plication.

Figure 4. A large obsidian preform and 2.3 cm wide, 2.3 mm thick and 
12.0 cm long channel flake detached from it (a), four basally thinned 
Swan River Chert preforms (b), and one long fluted example (c). Channel 
and base thinning flakes were detached by direct free-hand pressure.

a
b c

5cm
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Figure 5. Heat-treated orange Swan River Chert microblade core (right), 
plus microblades detached by free-hand pressure.

Figure 6. Heat-treated cream Swan River Chert microblade core 
(lower left), plus primary and secondary ridge blades and micro-
blades detached by free-hand pressure.

Figure 7. Heat-treated dacite microblade core (upper left), plus 
microblades detached by free-hand pressure.

Figure 8. First series of microblades and partially depleted microblade 
core (lower right) made from Anahim Peak Obsidian. Microblades are 
arranged, from upper left to lower right, in order of detachment.

Figure 9. Heat-treated Cat Head Chert microblade cores (upper right and 
lower left), plus microblades removed by direct free-hand pressure.

3.1 Merits of the free-hand manufacturing technique
The free-hand pressure method I use, based on short 

pressure flakers and hand-held cores and preforms, offers 
a simpler and more efficient model of microblade produc-
tion in northeast Asia and northwest North America than 
experimental approaches described above. Foremost, it is 
supported by empirical archaeological evidence. The short 
pressure flakers I use are similar to items that have been re-
ported from archaeological sites (Gryba 2006). Technically, 
microblades may have been made with long or composite 
pressure tools in the course of manufacturing parallel-sided, 
prismatic macroblades at historic contact in Mesoamerica 
or during the Neolithic in the Old World. However, archae-
ological evidence in northeast Asia indicates that micro-
blades had been produced for at least 10,000 years prior to 
the appearance of prismatic macroblade technology. In addi-
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ement (i.e., the length of the longest flake scar left by the de-
tached microblade) from slightly over a centimetre to more 
than 7 cm (Table 1). Small cores around 1.75 cm in height 
are illustrated from Risovoye (Gómez Coutouly 2011a:Fig-
ures 5.22 and 5.23), Broken Mammoth and Ground Hog 
Bay 2 (Ackerman 2007:Figures 10.9f and 10.10b), and 
Banjo Lake (Esdale et al. 2015:Figure 10 a, d & h). By con-
trast, some of the microblade cores found at Dyuktai Cave 
are between 3.0 and 6.5 cm in height (Table 1; Gómez Cout-
ouly 2011a:81, Figures 5.8 and 5.9). One of the microblade 
cores from Mount Edziza is close to 9.5 cm high, but the 
fluted element on it extends only around 6.5 cm (Table 1; 
Fladmark 1985:Figure 77a).

The measurements in Table 1 are for cores at the time 
of loss or abandonment and are not necessarily indicative 
of maximum height at the start of microblade detachment. 
This is particularly true for examples where the angle of the 
striking platform is significantly less than 90 degrees and 
an unknown portion of the core had already been depleted 
through microblade removal (it is absent) or by detachment 
of platform rejuvenation tablets. The maximum length of 
primary ridge flakes, or complete microblades, is likely a 
better indicator of maximum core height at the start of mi-
croblade production. For example, a primary microblade 
ridge flake from High River, Alberta, is a good indicator that 
at least one of the obsidian blanks carried there was over 7.3 
cm long (Sanger 1968:Plate 1; Wilson et al. 2011:Figure 2).

Many prehistoric microblade cores, especially those 
where the fluted surface extends only part way around the 
core circumference, have a striking platform angle that 
measures slightly less than 90 degrees. The striking plat-
form angle may be considerably less than 90 degrees de-
pending upon the initial shape or size of the preform, the 
success of platform formation or rejuvenation, or the history 
of blade removal. For instance, the striking platform angle 
on some of the cores from Dyuktai Cave (Gómez Coutouly 
2011a:Figures 6.4-6.6), Verkhne-Troitskaya (Gómez Cout-
ouly 2011a:Figures 6.21b and 6.22b), and Drachak-Vetren-
ny (Gómez Coutouly 2011a:Figure 6.35) approaches 45 
degrees. In extreme cases, platform angles on cores from 
Mount Edziza range from 30 to 60 degrees. Microblades 
from these cores were removed from both faces of the acute 
platform (Fladmark 1985:176 and Figures 75 and 77).

tion, there is no evidence that assisted pressure macroblade 
technology ever spread across Bering Strait into northwest 
North America. It is evident that macroblades recovered 
from Late Pleistocene or Early Holocene sites on both sides 
of Bering Strait were not produced by some type of assist-
ed pressure technique because of their usually non-parallel 
lateral edges, uneven, sinuous arrises, and an often curved 
longitudinal profile. Rather, they were made by hard ham-
mer, or more likely soft hammer (antler billet), percussion. 
This is exemplified by macroblades recovered from: 1) 
Northeast Asia, including Ust-Kan Cave, Afanasyeva Gora, 
and Tolbaga and Kunaley – Layer 3 (Michael 1984:Figures 
18, 21, 25, and 28, respectively citing Konstantinov 1980, 
Lisitsyn 1980, and Rudenko 1960), Risovoye-1, Molode-
zhnaya-1 and Dyuktai Cave (Gómez Coutouly 2011a:Fig-
ures 5.31, 5.44, and 6.14, respectively); 2) Northwest North 
America, including Anangula (Aigner 1970:Figures 11 to 
13, Del Bene 1992:Figure 7, and Gómez Coutouly 2015:17 
and 18), Campus site (Mobley 1991:Figure 28), Donnelly 
Ridge (West 1967:Figure 5), Dry Creek (Powers 2017a:Fig-
ure 4.45), Moose Creek (Pearson 1999:Figure 7h and Fig-
ure 8g), Walker Road (Ackerman 2007:Figure 10.4 x and 
y), as well as examples from various Clovis sites (Collins 
1999:Figures 3.14 to 3.18, 6.1 to 6.3, and 6.7 to 6.15).

My technique also differs from most others because both 
the core and the pressure flaker are immobilized in only soft 
leather. I use no wood, bone, or antler clamps or grooved 
devices to secure the core or preform; such contraptions 
have yet to be reported from archaeological sites. Anoth-
er benefit of my free-hand pressure flaking technique is its 
versatility and portability - qualities that are important to 
mobile hunter-foragers with whom microblade technology 
is usually associated. Moreover, this simple technique can 
account for the observed variability in microblade cores, 
microblades, and other pressure-flaked items seen in the ar-
chaeological record.

4. Metric dimensions of artifacts from 
archaeological contexts
4.1 Microblade core metrics

Microblade cores recovered from Late Pleistocene and 
Holocene sites generally range in height along the fluted el-
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4.2 Microblade metrics
Microblade width and length is partly controlled by: width 

and height of the core, diameter of the flute chord, config-
uration of the striking platform, dimensions and weight of 
the pressure flaker as well as the shape of its tip, spacing of 
arrises formed by the removal of prior microblades, qual-
ity of the lithic material, and the amount and direction of 
pressure applied. The width of microblades cannot exceed 
that of the flute chord. Most microblades recovered from 
archaeological sites are between 0.6 and 4.5 mm thick and 
seldom exceed 10 mm wide or 60 mm long (Table 2). 

After removal of the majority of cortex, primary ridge 
blades are the initial detachments when preparing a flut-

ed face of a core and they often display transverse flaking 
on their dorsal aspect if preform preparation was required. 
Secondary blades, or “edge flakes” (Pitulko 2013:55), may 
display on the dorsal aspect the natural cortext or transverse 
flaking from core preparation, plus a scar of a prior blade 
detachment. In comparison to secondary blades or micro-
blades, ridge blades tend to be thick and long, depending on 
how acutely the ridge was shaped and whether detachment 
was by pressure or percussion. For instance, primary and 
secondary ridge blades from the High River site in Alberta 
(EdPk-3) range from 2.2 to 4.2 mm thick, 6.2 to 11.0 mm 
wide, and as much as 70 mm long, which is indicative of the 
minimum core height.

Core 
height

Height 
range

Height 
average

Maximum 
length 
flute 

element

Average 
length 
flute 

element

Site Sample 
size

Lithic type Reference

14.0-37.0 Xiachuan 17 chert Chun & Xiang-Qian 1989:Figures 5 & 6

13.0-30.0 Xueguan 17 chert Cchun & Xiang-Qian 1989:Figures 12 & 13

4.0-70.0 Dyuktai Cave 6 chert Gomez Coutouly 2011a:81, Figures 6.4-6.6

13.0-35.0 Risovoye-1 17 obsidian, volcanic tuff Gomez Coutouly 2011a:Figures5.22-5.24

50.0-60.0 Ushki-1 cryptocrystalline silicates, obsidian Gomez Coutouly & Ponkratova 2016:13

25.0-30.0 Ushki-1 cryptocrystalline silicates, obsidian Gomez Coutouly & Ponkratova 2016:13

26.0-57.0 Amakomanak 14 chert Gomez Coutouly 2017:Table 1

78.0 Point Lay 1 chert Gomez Coutouly 2017:Figure 15c

76.0 Nogahabara 1 obsidian Gomez Coutouly 2017:Figure16

57.0 42.7 Anangula 7 Morlan 1970:Table 2

85.0 53.8 Akmak 9 Morlan 1970:Table 2

35.0 26.4 RaEc-1 14 Morlan 1970:Table 2

14.0-29.0 21.6 28.1 Campus 41 chert Mobley 1991:Table 8

18.0-31.0 25.0 Dry Creek 21 chert, chalcedony, rhyolite Powers 2017a:Table 4.1

15.0-39.0 Kelly Creek 28 chert Clark & Gotthardt 1999:Table 3:11

41.1-95.2 49.4 35.4 Mt. Edziza 5 obsidian Fladmark 1985:Table 5 (flute element face 1)

41.1-95.2 71.9 48.0 Mt. Edziza 4 obsidian Fladmark 1985:Table 5 (flute element face 2)

43.7 HhOv-449 1 Swan River chert Wickham & Graham 2009:360 & Figure 144

20.9-32.4 Bezya 5 chert Le Blanc & Ives 1986:Table 1

19.7-29.2 Little Pond siltstone Younie et al. 2010:Table 4, Figures 5-8

37.4-56.6 High River 5.0 chert Wilson et al 2011:Table 1

56.8 56.8 replication 1 orange Swan River Chert Gryba Figure 5 this paper

69.5 69.5 replication 1 obsidian Gryba Figure 1 this paper

35.4 35.4 replication 1 Anahim Obsidian Gryba Figures 2 and 8 this paper

34.8 34.8 replication 1 Cat Head Chert Gryba Figure 9 top row this paper

45.0 45.0 replication 1 cream Swan River Chert Gryba Figure 6 this paper
 

Table 1. Metric data (mm) for archaeological and replicated microblade cores.
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Width 
range

Width 
average

Thickness 
range

Thickness 
average

Length 
range

Length 
average

Sample 
size

Lithic type Site Reference

2.5-14.0 5.8 0.8-7.4 1.9 7.8-42.8 39 various Campus Mobley 1991:Table 7

2.7 3 green chert Dry Creek, Com. II Powers 2017:Table 4

4.9 188 rhyolite Dry Creek, Com. II Powers 2017:Table 4

2.7-4.9 4.1 980 8 types Dry Creek, Com. II Powers 2017:Tables 4.3 & 4.4

1.9-12.2 6.1 0.6-4.5 1.5 5.0-32.0 57 jasper, chert, andesite Village Site, Level 1 Cook 1969:143

2.9-12.8 6.4 0.6-3.4 1.6 8.0-33.0 53 jasper, chert, obsidian, Village Site Level 2 Cook 1969:146

3.8-11.0 0.9-2.9 1.6 6.0-31.0 28 jasper, chert, obsidian, rhyolite Village Site Level 3 Cook 1969:148

6.4 1.4 583 9 lithic types Gerstle Lake, C. 3 Potter 2005:449-450

2.0-8.0 186 Lawn Point Fladmark 1986b:Table 4

3.3-8.8 5.8 0.90-3.10 1.8 7.5-29.3 17.3 42 various Lawn Point, complete Magne 2019 pers. comm.

2.7-8.8 5.8 3.10-8.90 1.7 5.4-30.0 97 various Lawn Point Magne 2019 pers. comm.

2.6-8.7 5.7 0.20-4.60 2.2 11.8-37.7 22.1 38 basalt, chert Kaska, complete Magne 2019 pers. comm.

6.0 2.4 18.7 80 basalt, chert Kaska, comp & prox. Magne 2019 pers. comm.

4.6-6.3 1.04-1.56 448 16 types On-Your-Knees Cave Lee 2007:Table 4.2

2.9-5.2 0.75-1.57 73 various types Ed's Delimma Lee 2007:Table 4.3

4.3-7.9 1.72-2.52 33.5-52.7 103 obsidian 8 Mt. Edziza sites Fladmark 1985:Table 6

3.5-12.2 6.2 0.8-3.1 1.7 7.9-34.8 444 basalt Lehman Sanger 1968:Table 4

2.6-6.9 0.6-2.4 8.1-30.2 11 chert Bezya Le Blanc & Ives 1986:Table 5

4.6 1.5 10 mudstone/siltstone Little Pond Younie et. al. 2010:84

4.0-10.4 7.2 1.0-4.0 2.0 7.2-45.9 54 obsidian High River Sanger 1968:Table 1

5.0-7.4 6.4 1.4-2.8 1.8 8.0-22.4 8 chalcedony High River Sanger 1968:Table 1

5.4-9.2 7.7 1.7-3.4 2.4 46.3-56.3 10 orange Swan River Chert replication Figure 5 this paper

6.1-15.5 11.5 1.6-6.4 3.7 30.7-69.7 16 cream Swan River Chert replication Figure 6 this paper

5.0-10.3 7.6 1.1-2.9 2.0 34.8-57.1 23 Anahim Obsidian replication Figure 2 this paper

3.7-8.8 5.7 1.4-2.9 1.8 31.3-46.7 18 Anahim Obsidian replication Figure 8 this paper

4.7-7.7 6.4 0.9-2.4 1.3 21.6-44.0 11 Cat Head Chert replication Figure 9 bottom row this paper

3.7-7.0 5.3 1.0-2.5 1.6 23.3-39.9 27 Cat Head Chert replication Figure 9 top row this paper

7.5-11.3 9.5 1.9-3.8 2.9 41.3-76.0 32 obsidian, bidirectional replication Figure 1 this paper
 

5. Sources of microblade core and microblade 
variability using direct free-hand pressure

I find it easy to intentionally replicate or exceed the vari-
ability in length, width, or thickness seen in archaeological 
assemblages of microblades by making adjustments within 
the direct free-hand pressure technique, or by using cores 
of different sizes, morphology, or lithic quality. Variability 
is also inherent to the process and stages of manufacture of 
cores and microblades using this technique.

When removing primary or secondary ridge blades to pre-
pare an even fluted surface, I frequently use a more robust 
pressure flaker as this allows me to press off wider, thicker, 
or longer microblades. Once I have succeeded in shaping a 
smooth and even fluted surface that is free of hinge termina-
tions, I may switch to a lighter pressure flaker and configure 

platforms slightly narrower. When pressing off microblades 
that have a trapezoidal cross section, I frequently prepare 
a striking platform where two arrises are spaced less than 
4.0 mm apart. Many times I have purposefully detached a 
microblade with a single arris and triangular cross section 
in my quest to produce microblades with a trapezoidal cross 
section. Therefore, I can produce microblades of different 
widths or thicknesses with one to three arrises during the 
reduction of a single core. This depends upon initial dimen-
sions, shape, lithic quality, width of the potential flute chord 
(or perimeter in the case of cylindrical or conical cores), 
spacing of arrises formed by previous microblade removals, 
and the use of pressure flakers of different thicknesses and 
weights (Figures 1, 2, 5, 6, 7, 8 and 9; Table 2). 

Table 2. Metric data (mm) for archaeological and replicated microblades. Widths and thicknesses taken on complete and proximal portions, lengths for 
complete examples. 



60

Gryba / Archaeological Survey of Alberta Occasional Paper 39 (2019) 51–70

Depending upon the shape of the core and angle of the 
striking platform, the length of microblades may get pro-
gressively shorter during the production process. However, 
it is important to detach microblades that run the full length 
of the fluted surface; if a microblade hinges short there is 
a great probability that a subsequent microblade struck off 
down a ridge (i.e., arris) adjacent to the hinge fracture will 
also break short. Because of this, the production process of-
ten entails detaching a mix of narrow and wide microblades 
during the reduction of a single core. The width measure-
ments of an entire sample of microblades I produce from a 
single core may show a central tendency, but more frequent-
ly an irregular distribution.

6. Potential sources of microblade core and 
microblade variability in archaeological contexts

As discussed, a wide variety of metric and formal results 
can be achieved without fundamentally changing the sim-
ple toolkit or methods I have described for the production 
of microblades. While the general manufacturing process 
is within the knapper’s control and intent, external circum-
stances as well as the modes of using microblades will also 
affect what we find expressed in the archaeological record 
including the debitage associated with the preparation of 
core preforms.

A number of variables should be kept in mind when in-
terpreting metric and formal variations of microblade cores 
and microblades recovered from archaeological sites. Some 
of these variables are discussed below.

6.1 The knapper
We should not assume the ability to manufacture micro-

blade cores and microblades was limited to specialist indi-
viduals. It was more likely a standard part of the repertoire 
of knapping skills in societies where microblades were used. 
Knappers undoubtedly differed in skill, strength, physical 
wellbeing, or temperament, which would contribute to the 
variability we see in archaeological assemblages. Knowl-
edge and expertise were likely gained differently by each 
artisan, often learned from members of the same family or 
larger social group.

The ease of learning microblade manufacture was ex-
hibited at a lithic workshop I directed in 2015 during the 
Alaska Anthropological Association 42nd Annual Meeting 
in Anchorage. Several female and male participants with no 
prior experience with this technique used free-hand pres-

sure and short pressure flakers to manufacture reasonably 
good quality microblades after only a half day of tutoring.

As indicated previously, the knapper can control the width 
of microblades to a considerable degree. It does not require 
great force to regularly press off microblades with simple 
free pressure that are 1.2 to 3.0 mm thick, 4.0 to 10.0 mm 
wide, and 2.5 to 6.0 cm long (Figures 1-5, 9, Table 2) if the 
lithic quality is good; something that should have been eas-
ily achieved by an average-sized adult male or female arti-
san. I am only 1.68 m in height and averaged 71 kg in my 
adult years. Why pre-contact knappers did not routinely test 
the maximum width limits of microblades may well have 
been because they were more set on producing practical ex-
amples to serve a domestic function rather than flaunting 
their strength and skills. Conservation of lithic raw material 
would be another incentive; a 6.0 mm wide and 5.0 cm long 
microblade has as much potential length of cutting edge as 
a 12.0 mm wide and a 5.0 cm long one, but the latter con-
sumes almost twice as much lithic material.

6.2 Lithic material
Lithic material suitable for the manufacture of flaked stone 

tools varies tremendously in size, shape, knapping quality, 
availability, and abundance. These factors have been ac-
knowledged by numerous researchers (e.g., Chen 2007:28; 
Gómez Coutouly 2012:367, 2017:111), and are support-
ed by my own experience that extends from southwestern 
Manitoba to southwestern Yukon. Variability in lithic mate-
rial undoubtedly influenced strategies for the procurement 
and thermal alteration of raw stone, the manufacture of core 
preforms, preparation or rejuvenation of striking platforms, 
correcting failures along the fluted aspect, intended length 
or width of microblades, the size of pressure flakers, and the 
amount of pressure required to press off microblades.

6.2.1 Nature of the raw material
Excluding bedrock quarries, it was likely a matter of luck 

as to what size, shape, quality, or quantity of stone the knap-
per had on hand, when the need arose to fashion microblade 
cores and microblades. Such factors would influence man-
ufacturing options available and the nature of microblades 
produced. Lithic material selected for a microblade core 
preform requires sufficient mass to yield enough suitable 
microblades for the intended task, whether that be only a 
few, or few dozen of, microblades from which the more de-
sirable ones could be selected. 

Glacial outwash gravel deposits and other exposures of 
coarse sediments that once were excellent sources of tool 
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stone for Late Pleistocene artisans may have become cov-
ered by fine sediments or overgrown, while new sources 
were exposed by floods or during droughts, or picked over 
by earlier knappers. Flat chert nodules, ranging from approx-
imately 1.5 to 3.5 cm in thickness, were brought to Dyuktai 
Cave (Flenniken 1987:Figure 6, Gómez Coutouly 2011a:-
Figures 6.6, 6.7, 6.13 and 6.14). In contrast, microcores 
from the Bezya site in Alberta, range between a relatively 
diminutive 20.9 and 32.4 mm in height and were made from 
small rounded pebbles (Le Blanc and Ives 1986:Table 1). 
At the Little Pond site in Alberta, large siltstone percussion 
flakes were unifacially shaped into microblade cores which, 
at the time of their abandonment, measured 7.5 to 12.2 mm 
in thickness and 19.7 to 29.5 mm in height (Younie et al. 
2010:Table 4 and Figures 5 to 8). 

Round cobbles or angular pieces may exhibit a thick, 
porous, silica-deficient cortex, or a highly weathered one 
that is difficult to pressure flake and has to be removed 
by percussion flaking. Lithic material deposited in a high 
energy environment usually has a highly fractured exteri-
or marked by numerous percussion cones created during 
transport, many of which extend a centimetre or more into 
the rock. Such a highly fractured surface would have to be 
removed by percussion flaking in order to access the solid 
fracture-free interior. Concave areas on a core are potential 
places where microblades might terminate short in a hinge 
fracture whereas a pronounced convex surface could result 
in microblades excessively curved in longitudinal cross sec-
tion. Many archaeological microblade cores may have ac-
quired a bifacially flaked wedge shape because of the need 
to even out the surface along which microblades were to be 
removed, or to shape a core so that it became either parallel 
sided or tapered toward the base, thereby creating a striking 
platform angle less than 90 degrees.

At sites with a large number of microblade cores, plat-
form tablets, “gull-wing” flakes, and microblades – e.g., the 
Campus site (Mobley 1991:Figures 11 to 20 and 22), Ilnuk 
(Ackerman 1996), and the Kelly Creek site (Clark and Got-
thardt 1999:Figures 3.2 to 3.9) – flexibility is evident in the 
size and shape of stone selected for core preforms and the 
method of preparing, rejuvenating, and maintaining striking 
platforms. The large number of microblade cores from these 
sites suggests several occupation events, likely with partic-
ipants of different levels of knapping skill. From the broad 
variation in preform or core sizes and shapes, it appears as 
if lithic material for microblade cores was scrounged from 
whatever pieces, broken tools, or debitage that lay about. 
At Anangula, microblade cores were fashioned from thick 
flake fragments, angular chunks, and depleted macroblade 

cores. Individual microblade cores at this site display vary-
ing degrees of reduction at the time of abandonment, in-
cluding tabular, wedge-shaped, cylindrical, and conical 
types (Gómez Coutouly 2015:Figures 2 to 9). Summarizing 
Early Holocene microblade components from sites in the 
Alexander Archipelago, Lee (2007:44) noted that the “two 
oldest components, Ground Hog Bay 2 and Hidden Falls, 
have both wedge-shaped cores and expediently split pebble 
cores. The slightly younger sites, Chuck Lake and Thorne 
River, have boat-shaped or blocky cores and conical cores”. 
This variability may reflect technological adaptations to the 
nature of the available lithic material, as well as the degree 
of core depletion.

From my experiments, I have learned that whether micro-
blades remain intact or shatter into a number of fragments 
during detachment is highly dependent on the quality of the 
lithic material and the amount of pressure required to de-
tach them, and not on the free-hand pressure technique em-
ployed. For instance, depending upon the texture of Swan 
River Chert, a lithic material that is highly variable in tex-
ture and workability after it has been heat treated, micro-
blades remained either largely intact or else broke into sev-
eral pieces. By comparison, microblades from heat-treated 
Cat Head Chert (Figure 9; an Ordovician chert from central 
Manitoba), heat-treated mudshale, which occurs as concre-
tions in the Mount Head formation in southwestern Alberta, 
usually stayed intact during detachment

6.2.2 Heat treatment

It has now been firmly established, based on ethnographic 
accounts and verified by numerous experiments, that heat 
treatment greatly improves the workability of many lithic 
types, including some varieties of obsidian (Hester 1972:63; 
Gryba and Kumai 2009:70-72) and siliceous volcanic tuff 
(Kononenko et al. 1998:22) that are suitable for micro-
blade manufacture. Personal trials showed that heat treat-
ment greatly improved the workability of dacite obtained 
from the Quesnel area of central British Columbia. Heat 
treatment was recognized on artifacts from Dyuktai Cave 
(Flennekin 1987:121), amongst 7.3% of the microblades 
from the Campus site (Mobley 1991:38), and possibly on 
microblades found at On Your Knees Cave (Lee 2007:147). 
A microblade core, made from heat-treated Swan River 
Chert, was discovered at site HhOv-449 in northeast Alber-
ta (Wickham and Graham 2009:360-361 and Figure 144). 
The red colour and smooth fracture surface of the core are 
traits absent in raw samples of Swan River Chert, but ob-
servable after heating a tan variety of this lithic material to 
around 390 degrees Celsius.
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In 2005 (Gryba and Kumai 2009), before I was aware 
that different widths of microblades would be interpreted 
in terms of different detachment modes (Gómez Coutouly 
2011a; Pelegrin 2012), I produced 24 microblades by free-
hand pressure from a semi-translucent black variety of Glass 
Buttes obsidian. Twelve microblades pressed from raw ob-
sidian were between 6.0 and 10.0 mm wide. By compari-
son, 12 other microblades made from heat-treated obsidian 
were between 9.0 and 12.5 mm wide; the upper width limit 
on these falls just above that of microblades Pelegrin pro-
duced with his more elaborate mode 3 (Gryba and Kumai 
2009:Figures 5.6 and 5.7). I also found that the microblades 
made from untreated material tended to break into several 
pieces upon detachment as the stone was brittle and also be-
cause of “pressure follow-through” due to the significantly 
greater force needed to press off microblades. By compari-
son, heat treatment made the obsidian much easier to pres-
sure flake and less prone to breaking. Consequently, I found 
it relatively easy to press off microblades up to 6.0 cm long 
by simple free-hand pressure, with many of them remaining 
intact (Gryba and Kumai 2009:Figures 5.6 and 5.7)

6.2.3 Raw material availability
Conserving suitable stone may have been a very practi-

cal decision made by pre-contact knappers, particularly in 
instances where high quality lithic material was locally or 
seasonally scarce or because it had been carried a long dis-
tance from its source. In northern latitudes, potential sources 
of lithic material are normally snow-covered for six months 
of the year. This would have necessitated strategic planning 
for the transport, caching and curation of suitable preforms 
and cores when future availability of suitable material was 
expected to be limited or unknown. 

Cores of high quality lithic material such as obsidian were 
undoubtedly highly coveted and prudently exploited almost 
to their maximum potential until they were lost or exhaust-
ed and abandoned, which influenced the variability of ensu-
ing microblades and core morphology. Throughout north-
west North America only 19 obsidian platform tablets have 
been reported from sites located hundreds of kilometers 
from bedrock sources (e.g., five examples from Dry Creek, 
two each from Hayfield and Little John, and one each from 
BEL-00053, BET-00022, FAL-00035, Ringlin, Birches, 
Mead, and Linda’s Point (Jeffrey Rasic, personal communi-
cation 2018), which suggests that knappers often adopted a 
less wasteful means of platform preparation or rejuvenation 
on cores made from this choice lithic material. Obsidian has 
been reported from numerous sites on both sides of the Ber-
ing Strait, including High River near Calgary and Fullerton 
near Edmonton, Alberta, (Sanger 1968); Teklanika West 

(Coffman 2011:Figure 7); Healy Lake Village site (Cook 
1969:228); Campus (Mobley 1991:38); Gerstle River Com-
ponents 3 and 5 (Potter 2005:395); Dry Creek (Slobodina 
et al. 2009:115-117 and Powers 2017a:Tables 4.2 and 4.3) 
and Matcharak Lake (Tremayne 2015:21) in central Alas-
ka. Obsidian microblades are also reported from Anangula 
in the eastern Aleutians (Gómez Coutouly 2015:28); from 
sites in the Alexander Archipelago in southern Alaska (Lee 
2007:121 and 123); the Primorye region of eastern Siberia 
(Doelman 2008:356); on Russia’s Sakhalin Island north of 
Japan (Tabarev 2012:Figure 13-11, referring to Vasilivsky 
2006), and on Zhokhov Island in the East Siberia Sea (Pit-
ulko et al. 2019).

In contrast to most sites with obsidian, artisans at Mount 
Edziza had access to an abundance of local obsidian and 
there appears to have been no attempt to standardize the 
size or shape of microblade cores; preform shaping was ac-
complished in an assortment of ways with very little to quite 
extensive bifacial flaking (Fladmark 1985:174 and 176 and 
Figures 76 to 78)

6.3 Functions of microblade cores and microblades

6.3.1 Microblade cores

Microblade cores may have been fashioned for immedi-
ate use, in anticipation of future raw material scarcity (e.g., 
where availability of quality lithic material was lacking, or 
unknown, or to gear up for the winter season), for practice, 
teaching/learning, or for exchange purposes. Microblade 
cores would also provide a ready source of sharp cutting 
edge in a very portable package for mobile hunters and for-
agers. Preforms or cores may also have served purposes be-
yond yielding microblades. For example, Gómez Coutouly 
and Ponkratova (2016:313), referring to use-wear studies 
undertaken by Dikov and Kononenko (1990) on preforms 
and exhausted microblade cores from Ushki I, Kamchatka, 
note that preforms may have been used for scraping while 
exhausted cores displayed wear from cutting hard material,-
similar to that seen on end scrapers. It is worth recognizing 
that the various intended use lives of microblade cores may 
partially explain some of their variable morphologies.

6.3.2 Microblades
In archaeological contexts, microblades occur either 

complete, or fragmented during detachment, or deliberately 
broken into segments suitable for insertion into slotted ant-
ler handles or weapon tips, or for transport for future use. 
Breaking a microblade can be easily accomplished by plac-
ing it it on or within soft leather and applying pressure or 
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a light blow with a hard object at a selected spot, or by just 
snapping it between both hands. If needed, further shaping 
of segments to a desired length or width, or trimming a thin-
ly feathered distal end, can be quickly accomplished with 
a small pressure flaker. Because of their generally delicate 
nature, we should not rule out possible natural causes for 
microblade fragmentation such as that which might have 
resulted from animal or human trampling or by pressure ex-
erted during cryoturbation. 

Segmented microblades have been recovered in Late 
Pleistocene or Early Holocene sites on both sides of the 
Bering Strait as insets in unilaterally and bilaterally slotted 
antler or bone handles used as weapon tips or knives (see, 
for instance, the summaries presented by Gómez Coutouly 
[2011a:29-88] and Lee [2007:154-185]). Long portions, rel-
atively flat in longitudinal profile were, no doubt, preferred 
for inset purposes. Fifty-eight microblade midsections, 
some measuring between approximately 2.3 and 8.0 mm 
wide and 1.3 to 2.3 cm long, were recovered from Lime Hills 
Cave 1 Stratum 3 and were interpreted to be replacements 
for slotted antler arrow points (Ackerman 2011:263 and 
Figure 15.18). An antler “arrowhead” with 3.22 mm deep 
U-shaped bilaterally located incisions was also discovered 
at the site (Ackerman 2011:264 and Figure 15.16). Antler 
points with 2.0 mm wide and 2.0 to 4.0 mm deep slots found 
at Trail Creek were radiocarbon dated to between 9914 ± 
30 BP and 9185 ± 30 BP (Lee and Goebel 2016:Table 2). 
A 24.6 cm long and 1.0 cm wide bilaterally grooved antler 
point, suitable for insertion of snapped microblades,  was 
recovered from site JhVl-1 on an alpine ice patch east of 
Kluane Lake in southwestern Yukon and radiocarbon dated 
to 7310 ± 40 BP (Hare et al. 2004:264 and Figure 8). In the 
Trans-Ural region, bone arrowheads slotted for microblade 
inserts were used from the Early Mesolithic until the Early 
Neolithic (Savchenko 2010, and 2011:Figures 4 to 8). 

Microblades may also have been mounted in a bone, 
wood, or antler handle (Lee 2007:175-184 and Figure 5.7a; 
Lee et al. 2016:142-144 and Figures 4 and 5), or perhaps 
even wrapped in soft leather and just hand-held for tasks 
such as cutting hide for rope, containers, dog harnesses, 
lodge covers, snowshoes, and various tailored clothing, as 
well as in skinning and cutting up small mammal carcasses, 
processing fish, or in light wood working. Lee (2007:Fig-
ures 5.3 and 5. 7a) and Lee et al. (2016:Figure 4), acknowl-
edging Barclay et al. (2005) and Croes (1995), illustrate a 
microblade hafted at the end of a wooden handle recovered 
from the Hoko River site. Use-wear studies on microblades 
recovered from the Upper Paleolithic sites of Xiachuan 
and Chaisi in northern China suggested that the artifacts 
had been used mainly for processing animal substances 

such as flesh, plus fresh and dried hide, and less on vegetal 
substances (Chen et al. 2016:501). Based on the evidence 
from Grestle River Components 1 to 4, Potter (2005:598) 
concluded that “microblades, as a class of artifacts, may be 
strongly associated with faunal remains”, although he did 
not specifically mention the connection to hide and the need 
for cutting this material with some degree of precision.

The context of microblades and associated artifacts may 
be indicators of tool function, site function, and season of oc-
cupation. Burins and burin spalls are often recovered at sites 
that have a microblade component: for instance throughout 
eastern Siberia (Ineshin and Teten’kin 2011:Figures 4.4, 4.6, 
and 4.9); at Dry Creek Component II (Hoffecker 2017:119), 
Ilnuk (Ackerman 1996:Figure 10-5); the Campus site (Mo-
bley 1991:Figures 35 and 36); Kelly Creek (Clark and 
Gotthardt 1999:Figures 3.7 and 3.9), Gerstle River (Potter 
2005:415), at Matcharak Lake (Tremayne 2010:77-89), and 
at Little Pond (Younie et al. 2010:Figure 10). Such artifacts 
are frequently interpreted as having been used for incising 
slots in bone or antler, presumably into which microblade 
segments would have been inserted. Other functions of bu-
rins or burin spalls may have been to obtain lengths of antler 
through the “groove and splinter technique” which could 
then be fashioned into various items (Clarke and Thomp-
son 1953), as engravers (Park et al. 2017), or as scrapers 
(Ackerman 1996:467). Yi et al. (2013:216-217) report on 
the co-occurrence of microblades and needles at the Late 
Pleistocene site BP SDG12 in north-central China. This 
association supports the likelihood that a common activity 
at many microblade sites may have been the production or 
maintenance of fur clothing. 

Holmes (2011:188-189) notes a major technological 
switch at Swan Point, from the Yubetsu/Dyuktai technique 
and composite microblade inset technology in Layer CZ 4 
to the Chindadn phase in Layer CZ 3, which is character-
ized by small bifacial points and Campus-type microblade 
cores. He attributes this switch to major climate changes 
during the Younger Dryas cooling period at the end of the 
Pleistocene. Could not this change in microblade technolo-
gy have been caused by the introduction and acceptance of 
the atlatl and darts tipped with small bifacially flaked stone 
points, which involved a transition in the function of micro-
blades away from inset weaponry towards a stronger focus 
on everyday utilitarian campsite purposes? At Swan Point 
and Healy Lake, this change is marked by the appearance of 
the small Chindadn projectile points. 

Long, crested ridge flakes and ski spalls with a relatively 
thin and an even longitudinal profile are associated with the 
Yubetsu technique employed at Dyuktai Cave, Druchak-Ve-
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trenay , Ushki Lake-1, and at Swan Point CZ 4 (Gómez 
Coutouly 2011a:Figures 6.10, 6.37, and 6.42, 6.55, 7.3, and 
7.5, and Holmes 2011:Figure 10.6). These microblades are 
suitable for inset weaponry. By comparison, shorter and 
proportionately thicker platform tablets, such as those re-
covered from later Denali Complex sites, for example, the 
Campus site (Mobley 1991:Figure 22), from Dry Creek 
Component II (Gómez Coutouly 2011a:Figures 7.8b and 
c, 7.9c, 7.11b; Powers 2017a:Figures 4.17 and 4.18), and 
from Kelly Creek (Clark and Gotthardt 1999:Figures 3.3-
3.8), would suggest that Denali Complex microblades may 
have been intended more for campsite utilitarian functions 
rather than for additions to composite weaponry. Atlatl darts 
recovered from ice patches in southwestern Yukon suggest 
that, with the exception of a bilaterally slotted antler point 
radiocarbon dated to 7310 ± 40 BP, atlatl darts tipped with 
stone points were the preferred hunting weaponry in open 
environments from at least 8300 BP until 1200 BP, when 
it was replaced by bow and arrow technology (Hare et al. 
2004:265, Figure 4). It is worth additional research to inves-
tigate how microblade variability relates to temporal chang-
es in weaponry.

6.4 Environments in which microblades were 
produced and used

We should not assume that microblade production was al-
ways carried out under ideal natural or cultural conditions; 
factors that can influence microblade dimensions and mor-
phology. Knapping may have occurred amidst swarms of in-
sects, during windy and dusty days, or on frigid days when 
hands were numb and/or arm movement was hampered by 
bulky clothing. If microblades were produced in a dwelling 
or rock shelter, lighting may have been poor. In damp envi-
ronments, pressure flakers could have become slippery and 
difficult to grasp. Furthermore, since antler usually becomes 
somewhat softer when damp, the tip of a pressure flaker 
would have become more prone to crushing and wear, per-
haps to the point where the area of surface contact between 
the tool and the core became too great to allow for easy mi-
croblade detachment. The archaeological implications are 
that methods and tool kits for the production of microblades 
would have to accommodate prevailing conditions.

6.5 Core reduction history
Archaeologists set general rules of manufacture through 

reconstructed sequences of preform and platform prepara-
tion and blade removal (chaine opératoire), in order to trace 
cultural traditions or patterns of technology usage through 
time and space. As numerous archaeological examples 

demonstrate, pre-contact artisans did not always abide by 
those rules. At sites like Campus (Mobley 1991:Figures 11-
19), Ilnuk (Ackerman 1996:Figure 10-5 and Table 10-5), 
and Kelly Creek (Clark and Gotthardt 1999:Figures 3.2-
3.7), where large samples of microblade cores, platform 
tablets, and gull-wing flakes have been reported, there is 
considerable evidence that knappers were quite flexible 
about the size of lithic material selected for the core, how 
they shaped the preform, and how the striking platform was 
prepared or rejuvenated. 

Given the already small size of many cores, the further 
loss of a substantial portion of potentially useable material 
through detachment of platform tablets, may seem rather 
wasteful and does not fit the notion that microblade tech-
nology minimized risk and conserved lithic material (Elston 
and Brantingham 2002). For instance, of the 90 platform 
tablets recovered from the Kelly Creek site, some examples 
measure close to 10 mm thick (Clark and Gotthardt 1999:73 
and Figures 3.5-3.8). Perhaps, as well as being a quick and 
effective means of preparing or rejuvenating a platform, or 
correcting step fractures on the fluted element (an action 
that can often be achieved through a well-directed swift 
blow with a flat, rounded pebble), another intent of the 
artisans in striking off platform tablets was to shorten the 
height of the core to make it easier to press off microblades 
that were still of sufficient size for the intended task. One 
task where short microblades (flat or curved in longitudinal 
cross section) may have sufficed is in hide working and the 
production of fur garments.

Microblade manufacture was likely not carried out in an 
assembly line-like environment where the emphasis was on 
efficiency of technique or compliance with rules of form 
and size, or conservation of lithic material, but rather in sit-
uations where the producers were also the users. Depending 
upon the intended use, different forms of microblades may 
have been deemed equally acceptable and desirable.

When interpreting metric or morphological variations 
of either cores or microblades we should keep in mind the 
history of microblade detachment and resulting alteration 
in core size and shape. Cores in various degrees of reduc-
tion have been recovered from archaeological sites, some of 
which may have been discarded at the start of blade man-
ufacture because of unforeseen flaws in the lithic materi-
al. Or perhaps the core could not be effectively grasped or 
was too small or narrow to yield the desired length, width, 
or thickness of microblades (see also discussion by Mob-
ley [1991:40-41] referring to Mauger [1971:22] and West 
[1967:368]). 
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Microblade dimensions can change as a core is deplet-
ed. Microblades detached from a wedge-shaped core with 
an acute striking platform will get progressively shorter 
through the production process. Those removed from con-
ical cores may become shorter and narrower as both the 
length and diameter of the core are reduced. It is, howev-
er, possible for a skilled artisan to detach microblades from 
a cylindrical core that fall within fairly narrow width and 
length ranges (e.g., Figures 2, 8).

It is possible to reconstruct what the original size and 
length of a core was at the start of blade removal by refitting 
a platform tablet. For instance, one of the exhausted Yubet-
su type cores from the Kurla site is only 1.5 cm high and 
has a 0.6 cm long platform remaining from what was possi-
bly a 2.25 cm long preform at the start of blade production 
(Flenniken 1987:Figures 20-21). Other examples of refitted 
platform tablets showing the degree of blade detachment in-
clude: Dry Creek (Powers 2017a:Figure 4.13); Kelly Creek 
(Clark and Gotthardt 1999:Figures 3.5-3.6); Swan Point 
(Gómez Coutouly 2011a:Figure 7.3 and Holmes 2011:Fig-
ure 10.6); Ustinovka 6 (Gómez Coutouly 2011a:Figure 5.6) 
and Druchak-Vetrenny (Gómez Coutouly 2011a:Figures 
6.40 and 6.42).

Bi-frontal wedge-shaped cores – cores where micro-
blades had been removed from both ends of the platform 
– have been found in the Baikal region, Primorye, the Amur 
River basin, Kamchatka, and Alaska in complexes dated to 
the Late Paleolithic/Early Holocene (Slobodin 2009:25). 
Such cores occur rather infrequently and likely represent 
opportunistic acts of blade removal. If enough microblades 
are detached from both ends of Yubetsu-type cores, which 
have a fairly flat striking platform, wedge-shaped cores can 
assume a cylindrical shape (e.g., Kobayashi 1970:Figures 6 
and 10). Cylindrical cores, through further reduction, may 
or may not taper at the distal end and take on a conical ap-
pearance. Conical or cylindrical cores are sometimes recov-
ered in sites along with wedge-shaped or tabular cores. At 
Healy Lake Garden Site a conical core was recovered from 
Level 1, above levels in which cores made on thin tabular 
slabs were found (Cook 1969:263-265). Conical cores oc-
cur together with wedge-shaped cores at the Upper Paleo-
lithic site of Xiachuan (Chen and Wang 1989:Table 1 and 
Figure 5), at Molodezhhnaya 1 (Gómez Coutouly 2011a:-
Figure 5.35), at Ilnuk (Ackerman 1996:Figure 10-5a-d and 
2011:15.8) and at Anangula (Gómez Coutouly 2015:Figures 
2-9). Cores of different morphologies, including frontally 
faceted ones, boat shaped examples, plus ones made on split 
pebbles and tabular pieces, occur at sites in the Alexander 
Archipelago (Lee 2007:43). Wedge-shaped, conical, and 
tabular examples are reported from Middle Prehistoric Pe-

riod context at Pointed Mountain in the Mackenzie Valley 
(Morrison 1987:57-58 and Figure 4).

There may be other reasons why cores with useable mate-
rial were discarded at archaeological sites. They could have 
been set aside or abandoned after the desired quantity of 
blades for the task at hand had been realized, particularly 
in situations where there was easy access to an abundance 
of high-quality lithic material. Personal experience shows 
that it takes just a few minutes for a skilled artisan to fash-
ion a new core and initiate microblade production. Maybe 
the knapper was interrupted and did not resume microblade 
manufacture, or the core was lost in forest litter or snow, or 
was cached for future use. Perhaps the core was abandoned 
when the knapper encountered inclusions, or realized it was 
too tough to detach blades, or so brittle that blades shattered 
into small segments or terminated short in hinge fractures

6.6 Time
One of the key variables pre-contact artisans had to con-

stantly adapt to was the amount of time available to become 
familiar with lithic procurement, effective heat treatment (if 
needed), and core and microblade manufacture. This may 
have affected the quality and quantity of cores and micro-
blades. Time devoted to microblade production was un-
doubtedly highly variable relative to a multiplicity of other 
tasks such as setting up camp, hunting or foraging, butch-
ering animals and processing hides, preparing or preserving 
food, plus amount of daylight. 

The above listed variables are by no means exhaustive but 
illustrate some of the potential sources of microblade and 
core variability that appear in archaeological records. They 
provide logical and practical explanations of lithic variabil-
ity to augment our interpretation of specific technological 
traditions or reduction strategies

7. Sample bias and data presentation issues
The following are some questions to bear in mind when 

assessing published findings. Does the archaeological sam-
ple represent only microblades or does it also contain pri-
mary and secondary ridge flakes? Does the sample comprise 
products of a single occupation event by a few individuals 
or multiple occupation events by people from the same or 
different cultural traditions? Answering the latter question 
can be challenging with thin, shallow stratigraphy, which 
is a major problem at many northern archaeological sites. 
Does the sample include only rejected microblades or an en-
tire range of microblades produced at one knapping event? 
Or does the sample contain only utilized microblades? Giv-
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en the broad expanse of terrain available at many sites for 
various activities, were microblades manufactured, then uti-
lized, and discarded within a limited area? 

Potter (2005:80) noted that in the Tanana Basin of interior 
Alaska only ten sites had excavations greater than 10 square 
metres. At Little Pond (Younie et al. 2010:Figure 3) and at 
Bezya (Green and Blower 2006:Figure 10) excavation units 
were confined largely to areas of highest artifact occurrenc-
es; in both cases locations of preform shaping and micro-
blade production. The size and configuration of excavation 
units can greatly influence the sample size and variability of 
recovered microblades and cores. 

At the time of archaeological discovery, some sites had 
already been partially destroyed by stream erosion, for in-
stance, Dry Creek (Powers 2017b:13 and Figures 2.2, 2.3, 
2.11, and 2.12), or by industrial activities, for example, Kel-
ly Creek (Clark and Gotthardt 1999:Figure 2.6), and Gerstle 
River (Potter 2005:91-101 and Figures 3.16 and 3.17). The 
implication is that excavated activity areas and microblade 
recoveries may not be representative of the entire site. 

Excavation techniques and artifact recovery methods were 
not always consistent from site to site or by different parties 
excavating the same site, which can influence the type of 
microblades recovered and their interpretation. Healy Lake 
Village Site was excavated in two inch (5 cm) levels and 
not based on natural stratification (Cook 1969:119-120). 
In 1983, Kelly Creek was excavated by trowel using 3/8 
inch (9.5 mm) mesh screens but in 1990 and 1992 it was 
excavated by trowel with 1/9 inch (2.8 mm) mesh screens 
(Clark and Gotthatdt 1999:29). And, from the time it was 
discovered in 1938 to the final excavations in 1974, Anan-
gula had been excavated by several different parties with 
different recovery techniques (Gómez Coutouly 2015:25). 
Gómez Coutouly identified 30 microblade cores and one 
microblade core preform but only 18 microblades in the 
Anangula collections (Gómez Coutouly 2015:28), which 
may be explained by early excavation techniques that did 
not recover smaller specimens. 

In addition to sources of microblade variation, interpreta-
tions and comparisons can be muddled by inconsistent pre-
sentations of data; for example, length-to-width or width-
to-thickness ratios (e.g., Table 2). In some cases, it is not 
clear where specimen measurements were taken, whether 
the presented width, thickness, or length measurements are 
for complete or fragmentary microblades, or if the samples 
also include primary and secondary ridge blades. Cook 
(1969:86-87) suggested that width and thickness measure-
ments of complete microblades be taken 7-10 mm below 

the striking platform, and at the proximal end of fragment-
ed specimens. Width and thickness measurements on com-
plete and fragmented microblades are still important, but 
researchers should clearly indicate what the data represent.

8. Summary and conclusions
Microblades comparable to those reported from Late 

Pleistocene and Holocene sites in northeast Asia and north-
west North America can be easily replicated by a simple 
free-hand pressure technique that requires no additional 
knapping tools aside from those necessary for regular pres-
sure flaking. Formal and metric differences observed on 
archaeological microblade cores and microblades may be 
accounted for by different variables noted above, rather than 
changes to the “mode of detachment” as has been posited by 
Gómez Coutouly (2011a) and Pelegrin (2012). 

Replication of microblade manufacture has been largely 
dominated by people influenced by Don Crabtree’s experi-
ments with Mesoamerican prismatic macroblade manufac-
ture and Folsom point replication, as well as with his gen-
eral method of pressure flaking using long pressure flakers. 
Prismatic macroblade technology achieved through some 
means of assisted pressure was introduced to northeast Asia 
relatively late, during the early Holocene, perhaps 10,000 
or more years after microblade technology first appeared 
in that region and some 20,000 years after general pressure 
flaking and heat treatment technologies had already been 
practiced in Eurasia. The origin of microblade technology, 
thus, does not lie in an assisted pressure prismatic macro-
blade industry but rather in the Early Upper Paleolithic hard 
and soft hammer percussion flake and blade industries and 
in the early pressure flaking traditions of northeast Eurasia. 

I suggest that the transition from the use of microblades 
as insets for weaponry and for domestic utilitarian tasks 
to essentially the latter function was brought about by the 
adoption of the atlatl and stone-tipped darts. This switch is 
reflected in a change from soft hammer percussion method 
of the Yubetsu style to a mainly hard hammer percussion 
Denali type of platform tablet detachment.

Lastly, rather than seeing microblade production as a very 
constrained and specialized technology, we should recog-
nize that it is rooted in basic pressure flaking technology, 
which was wide-spread and very adaptable to circumstanc-
es. Accordingly, interpretations of microblade assemblages 
should recognize that a wide variety of factors have affected 
the samples of artifacts we recover. Many are undetectable 
in the archaeological record but we must temper our inter-
pretations with these considerations in mind.
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ed their authorship and age has not been resolved (Worm-
ington and Forbis 1965:100; Vickers 2008:218).

Vickers (2003, 2008) provided the most recent review 
of Napi effigies establishing that twelve figures are pres-
ent on the Northern Plains. The current paper provides 
evidence of six newly recorded human effigies that meet 
the criteria for Napi effigies; these new data provide com-
pelling evidence for reconsideration of four previously 
discounted effigies. The larger sample of Napi effigies 
(n=22) allows for an expanded assessment of style and 
distribution.

1. Introduction
Napi effigies are petroforms (boulder outlines) of a 

static, frontal, male figure with a simple single-tier cairn 
head, rectangular body, upraised arms (sometimes with 
fingers), heart-line (or lifeline), simple-extension legs (of-
ten with out-turned feet) and genitalia (Kehoe and Kehoe 
1959; Wormington and Forbis 1965; Vickers 2003, 2008). 
These archaeological phenomena are referred to as Napi 
effigies owing to the efforts of numerous researchers to 
link them to the venerated Siksikaitsitapi (Blackfoot) enti-
ty. While there is no doubt that the effigies are recognised 
as Napi by modern Blackfoot people (Kehoe and Kehoe 
1959:123; Vickers 2008:199), past scholars have suggest-
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2. Background 
Napi effigies were first described in the archaeological lit-

erature in 1956 (Daugherty 1956:219; Krieger 1956:450). At 
this time, however, the figures were not ascribed to Napi. In 
1959, Kehoe and Kehoe (1959:125) documented the Boze-
man effigy and tied it to Grinnell’s re-telling of Napi’s travels: 

[Old Man] made the Milk River (the Teton) and crossed 
it, and being tired, went up on a little hill and lay down 
to rest. As he lay on his back, stretched out on the 
ground, with arms extended, he marked himself out 
with stones, - the shape of his body, head, legs, arms 
and everything (Grinnell 1962:137). 

In another Grinnell reference, they noted: 

When [Old Man] had come nearly to the Red Deer’s 
River, he reached the hill where the Old Man sleeps. 
There he lay down and rested himself. The form of his 
body is to be seen there yet (Grinnell 1892:143 in Ke-
hoe and Kehoe 1959:125). 

The Kehoes acknowledged there were a number of other 
effigies similar in form and appearance to the Bozeman effigy 
in Alberta’s Red Deer River area, including Steveville (Sand-
gathe), Rumsey, and Consort, and another in Saskatchewan. 
Although willing to suggest ties to Napi, it is interesting that 
the Kehoes referred to these effigies as ‘dead’ boulder effigies 
owing to their lack of associated historic narrative accounts 
(Kehoe and Kehoe 1959:123). They took this position despite 
that fact that one of their own informants, Chewing Black 
Bones, attributed the Bozeman effigy to “…the mythical 
Napi, the Old Man, or Creator” (Kehoe and Kehoe 1959:125). 

In Alberta, Richard Forbis of the Glenbow Foundation had 
been recording Napi effigies since the mid-1960s (Alberta 
Archaeological Site Data Inventory Forms- EiPf-1, ElPd-44). 
Wormington and Forbis (1965, see also Forbis 1970:32-34) 
discussed the Consort, British Block, and Rumsey effigies 
as likely representing “…the peregrinations of Napi, the 
Blackfoot trickster, as he coursed his way over the Alberta 
Plains”. They noted that these human figures lacked accom-
panying ‘action’ features. In contrast, Wormington and For-
bis (1965:100) saw other human effigies as commemorating 
historic events: 

Some [human effigies] commemorate events that have 
occurred in living memory. They are usually concerned 
with the murder of an individual from a neighboring 
band or tribe. The effigy figures are usually accompa-
nied by other rock formations that are said to indicate 
the routes of the participants in the story.

With regards to further interpretation of anthropomor-
phic effigies, Wormington and Forbis (1965:100) were quite 
guarded. They acknowledged that the effigies surrounded by 
specific oral histories could be linked to that group and con-
sidered historic or proto-historic, while the more ‘mythical’ 
human effigies interpreted as Napi may have been construct-
ed by unrelated people and taken over by the Blackfoot as 
these figures are widely distributed over the Northern Plains. 
Thus, Wormington and Forbis (1965:98-100) recognised two 
basic categories of human figures: Historic Period effigies 
documenting actual historic events and single figures without 
associated features representing the ‘mythological’ past.

Gill and Hymers (1968) examined the human effigy at Cabri 
Lake, Saskatchewan and echoed sentiments of the Kehoes 
(1959) that such anthropomorphic effigies were representa-
tions of Napi. Working in Montana, Malouf (1975) recorded 
the Bozeman human effigy and attributed it to the Blackfoot 
citing the Kehoes (1959). Interestingly the Kehoes, who had 
supplied much initial insight to human effigies, provided an 
interpretation at the Roy River’s Medicine Wheel that shift-
ed emphasis away from human effigies. At the Roy Rivers 
Medicine Wheel, a cluster of cobbles inside the stone circle 
and adjacent to the cairn had been mapped and interpreted 
as a ‘man’ but the Kehoes reinterpreted the cluster of stones 
as a ‘sunburst’ owing to their interest at the time in celestial 
alignments and petroforms (Kehoe and Kehoe 1979). More 
recently, Brace (2005) synthesized petroforms on the North-
ern Plains. With regards to human effigies, he provided an 
updated list of recorded sites, but little with regards to novel 
interpretation. 

Vickers (1998, 2003, 2008) synthesised knowledge of hu-
man effigies on the Plains and provided strong evidence that 
Napi effigies are a sub-group of human effigies on the Plains. 
As a larger group, human effigies consist of petroforms cre-
ated using boulder outlines, rock cairns, or boulder filled fig-
ures, rock covered mounds, and even sod cut figures, all of 
which are restricted to the Central and Northern Plains (Vick-
ers 2008). While human effigies take on a variety of forms, 
Vickers (2008) refined Wormington and Forbis’ (1965) ideas 
and argued that petroforms depicting humans on the Plains 
could be classified into two distinct categories: 1) Narrative 
human effigies with similarities to Biographic Tradition rock 
art and Robe and Ledger art traditions of the Historic Period, 
and 2) Iconic human effigies with similarities to Ceremonial 
Tradition rock art of the Late Prehistoric Period. This classi-
fication system relied heavily on previous rock art research  
(e.g., Keyser 1977, 1987; Klassen 1995) that suggested Pre-
historic Period images tended to consist of iconic figures that 
were static, frontal depictions without references to actual 
landscapes while Historic Period images were narrative with 
action attributes often relatable to known historic tales. 
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Narrative human effigies include petroforms such as the 
Young Medicine Man effigy (EcPf-67) and the Wild Tur-
nip Hill effigy (DjPg-2) in Alberta (Vickers 2008). Both 
sites are associated with historic stories and ‘action’ lines 
accompanying the ‘protagonist’ human figures (Kehoe and 
Kehoe 1959; Dempsey 1994). Similarly, narrative figures 
are known from South Dakota. At Punished Woman’s Hill 
a male and female human effigy, with accompanying cobble 
lines and cairns, are associated with an historic story (Lewis 
1889; Vickers 2008). Some of these figures are cobble out-
line figures while others are infilled and there is substantial 
variability in size amongst the figures (For a more complete 
review of narrative figures see Vickers [2008]).

Iconic human effigies are almost entirely restricted to Napi 
effigies. Such figures are formed of boulder outlines on the 
prairie and are generally characterized by a rectangular body 
with simple extensions of the body forming the legs, out-
turned feet, up-raised arms, simple heads, heart-lines (life-
lines) and male genitalia (Vickers 2003:242; see also Vick-
ers 2008:207). 

Exceptions, or non-Napi iconic human effigies, in Alberta 
include the Noble Point effigy (DjPa-1) and the Herron effi-
gy (EkOn-2). Vickers’ (2008) concluded there were twelve 
known Napi effigies on the Northern Plains.

3. Napi effigies
The current paper provides evidence that six new figures 

meeting Vickers’s (2003:242, 2008:207) criteria for Napi 
effigies have been recorded. In light of these new effigies, 
four previously discounted effigies are reconsidered. Thus, 
the following provides a review of ‘Napi’ effigies known for 
the Northern Plains from Alberta, Saskatchewan, Montana, 
North Dakota, and Kansas. 

3.1 Alberta effigies
For Alberta, Vickers (2008) described seven Napi effigies 

with another possible effigy based on a landowner descrip-
tion. The current study reviews the seven known Napi effi-
gies, adds four additional effigies and provides reconsider-
ation of two effigies.

The McIntyre Napi effigy (EcPf-10) is a newly described 
petroform located on a high point of land overlooking a cou-
lee as it enters Snake Valley (now McGregor Lake) (Hjerms-
tad 1991; Peck 2017). The effigy consists of a cobble outline 
rectangular body oriented roughly southwest to northeast 
(Peck 2017). A few cobbles cluster to form a single-tier cairn 
head. A single rock may represent a neck. Disproportionate-
ly long, uplifted arms extend from square shoulders. Straight 

legs extend directly below the rectangular body with feet that 
appear to point south. The area where the genitals should be 
located exhibits a few rocks that may represent a phallus or 
may be part of the rectangular body. Unlike other Napi ef-
figies, this effigy has two small, single-tier cairns on either 
side of it, located at the waist-level (see Table 1, Figure 1).

The British Block Medicine Wheel and Napi effigy 
(EdOp-1) is located on the highest hill in the area overlook-
ing Dishpan Lake and the Middle Sand Hills. The British 
Block Medicine Wheel, with which the Napi effigy is asso-
ciated, consists of a central cobble cairn 9 m in diameter and 
5 m high that is encircled by a cobble circle 30 m in diame-
ter (Wormington and Forbis 1965:123-124 Forbis 1970:33; 
Quigg 1984:77-81). The Napi effigy is positioned within the 
encircling cobble circle with its feet immediately inside and 
its head roughly oriented toward the centre of the cairn. The 
figure is aligned roughly with its feet toward the east and its 
head toward the west. The effigy, itself, consists of a cob-
ble outline rectangular body. A single-tier cluster or cairn of 
cobbles forms the head. A couple cobbles may form a neck 
connected to a poorly defined horizontal ‘shoulder’ line. A 
heart-line may also be present. Two slightly uplifted arms 
are depicted. Legs extend directly below the rectangular out-
line body and exhibit out-turned feet. Several rocks appear 
in the genital area and a short phallus is depicted (see Table 
1, Figures 1 and 2).

The Heron Napi effigy (EdOp-131) is a newly described 
figure located on a small knoll on a high point of land, north-
west of British Block Medicine Wheel (Alberta Archaeo-
logical Site Data Inventory Form - EdOp-131). The effigy 
is partially disturbed but elicits enough characteristics to be 
classified as a Napi effigy. The area above the waist is largely 
disturbed. The legs appear as straight cobble lines from a 
disturbed body area; no feet are present. The phallus is evi-
dent and has a large cobble to form a bulbous end. The effigy 
is oriented with its feet towards the east and head toward the 
west. The effigy, unfortunately, is only known from a pho-
tograph taken by an avocational archaeologist and has not 
been revisited in the field (see Table 1, Figure 1).

The Sandgathe Napi effigy (EeOu-2), or Steveville Napi 
effigy, is located on valley-edge uplands above a part of the 
Red Deer River where the banks are especially steep (Bay-
rock 1964; Klassen 1986; Vickers and Case 1991). The effigy 
has a single-tier cobble cairn head with no obvious horizon-
tal shoulder-line, but a possible neck and a heart-line appear 
to be depicted. Arms are uplifted and have fingers. Legs are 
relatively straight and extend directly below the body; the 
feet are out-turned and disproportionately large, especially 
when compared to other effigies (see Table 1, Figure 1).
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Figure 1. Map of Napi effigies (all to same scale but different North Arrows) a. McIntyre, b. British Block, c. Heron, d. Sandgathe, e. Napi’s 
Grave, f. Ross, g. Ward, h. Ni-Tum, i. Dorothy, j. Rumsey, k. Consort, l. Wildman Butte, m. Roy Rivers (Bullshead), n. Cabri Lake, o. Ted 
Douglas, p. Bozeman, q. Henry Smith No.1, r. Henry Smith No. 2, s. Federenko, and t. Penokee (courtesy of Trevor Peck: a. [Peck 2017], 
b., d., f., g., i.. k., n., p., q., r., s., and t. [Vickers and Peck 2009]; pers. comm. c., e.; courtesy of Meaghan Porter h. [Porter 2008]; courtesy 
of Archaeological Survey of Alberta: j. [Quigg 1984]; and courtesy of Saskatchewan Archaeological Society: l. and o. [Brace 2005]).
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Napi’s Grave (EePd-1), or Napi’s Sleeping Place, is lo-
cated on uplands just east of a high point above the Bow 
River within the Siksika Nation. Vickers (2008:217) did not 
classify this petroform as a Napi effigy owing to its ‘cob-
ble filled’ body that bore ‘greater resemblance to historic… 
[narrative] …effigies’. The effigy was first record by Forbis 
in 1959 (Alberta Archaeological Site Data Inventory Form 
– EePd-1; see also Reeves and Shortt 1994). Importantly, he 
oriented the effigy incorrectly with its head to the north and 
feet to the south. A revisit to the site by the author found the 
figure with its feet toward the east and the head is toward 
the west. The effigy consists of a single-tier cairn head with 
a poorly defined neck attached to a heavily overgrown, but 
cobble-filled, body. The body is roughly rectangular-to-elon-
gated-oval. The right arm is uplifted while the left arm is ex-
tending straight out from the body. The legs are straight but 
slightly angled and not directly below the body and no feet 
are evident. In contrast with most Napi effigies, the length of 
the phallus on this figure is extremely exaggerated (see Table 
1, Figure 1). 

The Ross Medicine Wheel and Napi effigy (EfOq-87) is 
located on the highest hill in the immediate area within roll-
ing terrain with a view south to the nearby Red Deer River. 
The Ross Medicine Wheel consists of a cairn about 2.5 m 

in diameter, which has been heavily disturbed, on the hill-
top with a partial arc of ‘encircling’ cobbles restricted to the 
west-southwest area at a radius of about 23-28 m (Quigg 
1984:121-124; Brumley 1988:20; Vivian 2008). The Napi 
effigy is a partial figure. It consists of a cobble outline rect-
angular body with no horizontal shoulder line. A heart-line 
is present. There is no evidence of a head or arms. The legs 
extend directly below the body as straight lines. Where feet 
may have been is a depression. A clearly delineated phallus is 
present. The effigy is oriented with its feet to the east-south-
east and its ‘head’ toward the west-northwest. It is oriented 
directly toward the cairn. In fact, had a head been present it 
would be immediately adjacent to the east side of the cairn, 
or potential under it (see Table 1, Figure 1). 

The Ward Napi effigy (EfPf-16) is located just north of 
Cluny and the Siksika Reserve on the highest hill in the 
immediate area with a view of the Bow River (Vickers 
2008:203-204; Vivian 2008). The site was initially recorded 
and sketched by Vickers (2008:203-204); a recent revisit to 
the site by the current author was conducted to produce a 
formal map. The figure consists of a cobble outline rectan-
gular body. A head is present and may be represented by a 
single large stone or a small cairn. A largely disturbed area 
just west of the head is present with numerous cobbles mak-

Figure 2. Plan view of the Napi effigy figure at the British Block site (EdOp-1). Head faces west, total length 6.2 m. 
Photograph by the author.
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ing definite interpretation of the head difficult. Depending 
on the interpretation of the head, a neck may also be present 
immediately above a horizontal shoulder line. While Vickers 
(2008:204) depicted a heart-line, no such element was found 
upon revisit. The right arm may be present, but it is some-
what detached from the rest of the figure (by 5 m); its align-
ment is with the torso of the figure rather than uplifted as 
with most Napi effigies. Legs are depicted extending directly 
beneath the body, but slightly bent at the knees. Feet may be 
represented by cobbles placed perpendicular to the cobbles 
demarcating the legs; the feet point south. A small but obvi-
ous phallus is present. The effigy is aligned with its feet to 
the east and its head to the west (see Table 1, Figure 1).

The Ni-tum Napi effigy (EgPa-47) is a newly recorded fig-
ure located on a slightly elevated ridge on uplands above the 
south side of the Red Deer River Valley (Porter 2008). The 
head is a single large cobble. There does not appear to be a 
neck. The rectangular body is well defined except for the 
left side of the torso which is lacking definition and there 
is a slight depression in the chest area suggesting possible 
disturbance. The figure exhibits uplifted arms. The legs are 
straight but do not extend directly below the body and are 
somewhat flared outward with out-turned feet (see Table 1, 
Figure 1).

The Dorothy Napi effigy (EhPb-24), or Crawling Coulee 
Napi effigy, is on a flat promontory on the prairie level near 
the head of Crawling Creek Coulee, above the south side of 
the Red Deer River Valley. The figure has a single-tier cairn 
head with a neck (Bayrock 1964; Quigg 1981:66; Vivian 
2008). The neck connects to a relatively rectangular body. 
Both left and right arms are present and are slightly uplifted 
such that they are sticking straight out from the body and 
bent slightly at the ‘wrists.’ Fingers are present. Straight legs 
extend directly below the rectangular body with the right 
foot out-turned and no apparent left foot. A phallus is present 
and extremely exaggerated (see Table 1, Figure 1).

Napi’s Bed effigy (EiPf-1) is on the highest hill in the area, 
about 14.5 km southwest of the Red Deer River. As Vick-
ers (2008) noted, the site has been destroyed and was nev-
er assessed by an archaeologist. A recent field visit by the 
author confirmed that no visible surface cobbles remain in 
place. The original site form dating to 1961 states: “Mosaic 
(formerly), said to have been rocks faced in such a way as 
to outline the figure of a man. Nothing remains. There is 
now a power shed at the locality. It is said by [John] Martin 
[of Rosebud] that some pranksters of Blackfoot mythology 
found old man [Napi] sleeping on the hill and outline his 
body with stones. When he woke up, he was frightened by 
the stones, thinking he might be dead. He ran away” (Alberta 

Archaeological Site Data Inventory Form- EiPf-1). Vickers 
(2008) acknowledged that the ‘description of the figure as a 
boulder outline indicated it was a Napi effigy.’ While it can 
never be fully demonstrated given the site is now destroyed, 
it seems likely Napi’s Bed was a Napi effigy (see Table 1). 
In addition, its topographic location on a hill also supports 
its placement as a Napi effigy (see Analysis - Topographic 
Location, below). 

The Rumsey Cairn (EkPf-1) and Napi effigy (EkPf-2) are 
located on a knoll on Stone Pile Hill, a local high spot west 
of the Red Deer River Valley with a view to the east (Quigg 
1984:153-158; Vivian 2008). The Rumsey Cairn was van-
dalised prior to the 1960s. At the time, representatives from 
the Glenbow Foundation estimated its central cairn to be 
about 9-10 m in diameter with a height of about 1.5 m with 
a partial encircling stone ring with a diameter of about 20 m, 
open to the south east. Vickers (2008:204) expressed con-
cern that the associated Napi figure, located on the southeast 
side of the cairn, was too heavily disturbed to be properly 
identified. An illustration from Barnum Brown, apparently 
dating to ca. 1908, illustrates a human effigy adjacent to a 
cairn near Tolman, Alberta (Figure 3a). There can be little 
doubt the feature is the Rumsey Cairn and Napi effigy. The 
illustration shows a figure with a head, arms, and fingers, a 
heart-line, legs and feet, a phallus, and testes. In addition, an 
aerial image taken at the time of the Glenbow Foundation 
excavations confirms the form described, with some alter-
ations due to vandalism (Figure 3b). In the 1980s, Quigg 
(1984:153-56) illustrated a relatively intact effigy (Figure 
1j). The figure is basically as Vickers (2008:204) described. 
A single-tier cairn head is heavily disturbed and occupies a 
depression which may be a looter’s pit. The body is relative-
ly rectangular and may outline a depression as well. The par-
tial, uplifted left arm appears to be present but the right arm 
is missing. Two legs are present extending directly straight 
below the body, but the ‘thigh’ of the right leg is missing. 
The feet are out-turned. A phallus with a possible single-tier 
cairn creating a bulbous end is present. The figure is oriented 
with the feet to the southeast and the head to the northwest. 
A recent revisit by the author to this site observed the effigy 
as described above with a clearly visible body, two legs, feet 
and a phallus (see Table 1, Figure 1).

The Gopher Head Hill Napi effigy (ElPd-44, formerly 
ElPc-1) is located on the highest hill in the area, south of 
Gough Lake and east of Farrell Lake. The site was original-
ly recorded by Forbis in 1961, but was not considered by 
Vickers (2008), so in this sense it is newly recorded. At the 
time, the effigy had already been disturbed, but the landown-
er recalled the figure was: “Formerly the figure of a man laid 
out in stone which are now displaced and set into initials. H. 



Peck / Archaeological Survey of Alberta Occasional Paper 40 (2020) 71–91

78

[Henry] Walters and friends did this as kids. Also, a circular 
hole about 1’ deep and 4’ across. Some stones contiguous 
to it may be part of original mosaic” (Alberta Archaeologi-
cal Site Data Inventory Form- ElPd-44). A recent revisit to 
the site by the author found the grass was extremely long, 
however, numerous stones were observed. Some rocks still 
formed lines; the potential for intact portions of the original 
mosaic is not out of the question. As well, like the Napi’s 
Bed (EiPf-1) effigy, the description by the landowner as ‘a 
man laid out in stone’ and its hilltop location strongly sug-
gests this was [is] a Napi effigy (see Table 1). 

The Consort Napi effigy (FaOr-4) is located on a promi-
nent rise with views to the south towards the town of Consort 
and Monitor Creek (Wormington and Forbis 1965:98-100). 
The effigy has a large cobble for a head. Some rocks suggest 
a neck may be present directly above a relatively straight 
shoulder line. The body is relatively rectangular with a slight 
pinching in at the waist on the right-hand side. Both arms are 
present and parallel the body rather than being uplifted. The 
legs extend directly below the body with out-turned feet. A 
possible phallus is depicted by a single cobble. The figure is 
oriented with its feet to the east and its head to the west (see 
Table 1, Figure 1).

3.2 Saskatchewan effigies

For Saskatchewan, Vickers (2008) documented a single 
Napi effigy (i.e., Cabri Lake Napi), alluded to a possible sec-
ond effigy based on word-of-mouth reports (i.e., Ted Doug-
las), and discounted an effigy. The current study reviews the 

known effigy, documents two new effigies and provides a 
reconsideration of one effigy. 

The Wild Man Butte effigy (DgNc-1) was not consid-
ered a Napi effigy by Vickers (2008:214). The site was first 
mentioned in the literature by William H. Clandening who 
observed the effigy in about 1863. He wrote (Clandening 
1928:260 in Brace 2005:65):

…the peak we passed yesterday… It was quite flat on 
top and in the earth is the prostrate form of an elk cut 
in the ground by the Indians. The body is about 12 feet 
long, the antlers are very large, and in the place where 
the body is excavated is a round stone four inches in 
diameter painted red stone with strips of red cloth be-
neath it. On a less elevated peak adjacent is the large 
figure of a man with his feet south and his toes east. 
Nothing but the outlines are made which are of round 
stones eight inches in diameter embedded in the earth. 
His length from head to foot is 36 ft. Across the shoul-
ders nine feet, from hand to hand which are in an el-
evated position 18 feet and in his right hand is a bow 
and arrow.

In fact, previous assessments suggested the figure ex-
hibited a similar style of depiction as Ojibwa drawings on 
wood or birch bark (Dyck 1981:63). Dyck (1981:63) also 
observed that when the effigy was first examined by the staff 
at the Saskatchewan Museum of Natural History the cob-
bles used to create the ‘tail’ extending from the ‘rear’ and 
the ‘phallus’ extending from the ‘front’ were not as deeply 

Figure 3a (left). Barnum Brown’s hand drawn image of the “Tolman…figure of Indian” is almost certainly a depiction of the Rum-
sey Napi effigy and cairn (courtesy of Jack Brink). 3b (right) Glenbow excavation at Rumsey Cairn and effigy in the 1960s. The 
Napi effigy is highlighted in yellow to make it more apparent (Glenbow Museum B168-A, image cropped and emphasis added).

a b
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embedded as the rest of the figures suggesting more recent 
placement. The effigy is located on a flat part of a ridge near 
the highest point on the butte (Bryan 2005:116). Given the 
initial observations stating the figure was ‘a man’ and the 
late placement of the ‘tail’ and ‘phallus’ on the left and right 
side of the body, the effigy presents a striking resemblance 
to Napi effigies although, obviously, altered (Figure 4). No 
evidence of the historic remarks about a bow and arrow are 
present in the current mapped images of the effigy. The ef-
figy has a head with a neck. The neck intersects a relatively 
horizontal shoulder line. The body is relatively rectangular 
and exhibits a heart-line. The figure exhibits uplifted arms, 
not drawn as simple extensions, but outlined and possibly 
with fingers. The legs are depicted as extended straight down 
from the body, but again as outlined elements rather than 
simple line extensions. Feet may be present; Clandening’s 
(in Brace 2005:65) 1863 observations suggested the toes 
pointed east. The outlined images of the legs may have in-
corporated an original phallus. This would have allowed for 
Clandening (in Brace 2005:65) to have assessed the figure as 
‘a man’. However, as Brace (2005:65) points out “…the sex 
may have been assumed on the basis of the bow and arrow, 
such tools being attributed to males.” But again, no evidence 
of a bow and arrow are present in the current map of the 
effigy. The figure is roughly the same scale as Napi effigies. 
Importantly, this effigy has its head toward the north and its 
feet toward the south (see Table 1, Figure 1). 

The Roy Rivers Medicine Wheel (EfOl-2, aka Bulls Fore-
head after Reeves and Kennedy 2018) is located on a prom-
inence on the north rim of the Red Deer River valley east of 
the town of Empress, Alberta, just inside the Saskatchewan 
border. The medicine wheel consists of a cobble circle bro-
ken on the south by an opening from which a parallel pair of 
stone lines leads to a large central cairn. On the northwest-
ern portion of the circle is a smaller but prominent cairn of 
stones, and within the circle fifteen still smaller cairns, each 
about 1 m in diameter and 0.5 m high, incompletely sur-
round the central cairn. Also, within the circle, like the small 
cairns approximately midway between the central cairn and 
the peripheral circle, is a partly disturbed figure about 3.5 
m long. Kehoe and Kehoe (1979:15) reported: “This figure 
was assumed when mapped some years ago to represent a 
man, but closer examination in 1975 suggests it may be a 
‘sunburst’ with one radiating line disturbed from position”. 
The original image in Kehoe and Kehoe (1975:16) is strik-
ingly similar to Napi effigies. The effigy was recently revis-
ited by the author and found to be altered even from Kehoe 
and Kehoe’s (1975) depiction. Still, there are remnants of a 
single tier cairn head atop a relatively rectangular body. A 
single right uplifted arm may also be present as are two legs 
straight beneath the body. These elements appear clearer in 
the earlier map. The feet are toward the east-southeast and 
the head is toward the west-northwest (see Table 1, Figure 
1).

Figure 4. Wildman Butte effigy. The left image is the effigy as it is today. The right image is the 
effigy without the ‘recent tail’ and happy face (adapted from Brace 2005:66).
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The Cabri Lake Napi effigy (EgOk-1) is situated on a 
cone-shaped hill about 4 km southwest of Cabri Lake and 
40 km northeast of the confluence of the Red Deer River 
and South Saskatchewan River. The figure has a single-tier 
cairn head. A rock extension arcs from the centre of the head 
toward the north suggesting some form of head apparel. “A 
distinct nose-like rock was reported to be in position when 
the figure was viewed fifteen years ago” (Gill and Hymers 
1968:26); this would be unique among Napi effigies if it 
could be confirmed. The head is attached to the body via a 
neck. The body is relatively rectangular, wider at the waist 
than the shoulders. There is a heart-line that terminates with 
a large cobble. Within the body are two cobbles positioned 
above the waist; as Vickers (2008:206) noted, these are al-
most certainly kidneys and analogous to similar painted de-
signs on sacred tipi covers (McClintock 1936:13; Brasser 
1978:3). An obvious phallus with a bulbous end and testes 
is present. The arms are both uplifted and exhibit fingers. 
The legs are relatively straight extensions directly below the 
body, but with slightly bent knees and thighs thickened by 
several cobbles. Feet are present and point south. Interest-
ingly, ‘…a large rock, about one foot in diameter, lies about 
three feet from the end of each arm…Six rock cairns occur 
near the figure…” (Gill and Hymers 1968:26) (see Table 1, 
Figure 1).

The Ted Douglas Napi effigy (EgOk-11) is located about 
10 km south of the Cabri figure. The effigy is situated on 
a ridge crest in grassland uplands near a spring. Brace 
(2005:155) states it is: “…quite clearly a (disturbed) ‘copy’ 
of the Cabri Lake Human Effigy…” The figure has a head 
that appears as a large cobble or perhaps a few cobbles to 
form a small cairn. There may be a neck and a horizontal 
shoulder line, but this cannot be discerned with certainty due 
to the disturbance. Similarly, a heart-line might be present, 
but it cannot be stated for certain. The rectangular body, ex-
cept for the shoulder line is relatively visible. The left arm 
appears to be present and is uplifted. Both legs are present 
and are depicted as straight lines directly beneath the body. 
Feet may have been present but cannot be discerned with 
certainty. A phallus is apparent with a bulbous end (see Table 
1, Figure 1).

3.3 Montana effigies

For Montana, Vickers (2008) reported three Napi effigies. 
This paper reviews these three effigies and notes a likely 
fourth effigy. 

The Bozeman Napi effigy (24GA106), or Napi Man, is lo-
cated on the edge of a flat, high bluff overlooking the Madi-
son River towards the Bridger Mountains to the east-north-

east. The head is currently within a juniper bush and difficult 
to discern. Deaver and Deaver (1984) provide a map that 
involved probing the juniper for rocks. Their representa-
tion illustrates several rocks in the area of the head that may 
also include an array of rocks suggesting apparel on top of 
the head. There is no obvious neck. Both arms are present 
and slightly uplifted. The body is slightly more circular to 
rectangular, although the shoulder line is relatively straight. 
Both legs are depicted and extend below the body but at 
slight angles outward. Both feet are depicted and are out-
turned. A prominent phallus with testes is present. The figure 
is aligned with its feet toward the east-northeast and its head 
toward the west-southwest (see Table 1, Figure 1).

The Henry Smith site (24PH794) contains two Napi effi-
gies: the Henry Smith site stone effigy No. 1, and the Henry 
Smith site stone effigy No. 2. Effigy No. 1 is located above 
a valley rim and exhibits a roughly circular head with sin-
gle-cobble protuberances on both sides. As well, an array of 
cobbles straight above the head suggests some form of ap-
parel. There may be a neck, or the cobbles may be part of the 
head. Two uplifted arms are observable but not well demar-
cated. The body is rectangular with a few stones suggesting 
a heart-line. Both legs are present and extend directly below 
the body and exhibit feet turned to the east. A phallus is also 
depicted. The figure is aligned with its head to the north and 
its feet to the south. Importantly, this effigy was interpreted 
as being incorporated into one of the drive lines. The drive 
lines end in a steep-sided coulee bison pound that produced 
Avonlea-Old Women’s transitional materials dated to ca. 
1100 BP (Ruebelmann 1988; Peck 2011:374) (see Table 1, 
Figure 1).

Henry Smith stone effigy No. 2 (24PH794) is located 
about 75 m south of effigy No. 1 on a rise. The effigy is 
much like the nearby effigy. The head is circular with pro-
tuberances on both sides; again, an array of cobbles above 
the head suggests some form of apparel.  There does not ap-
pear to be a neck and the head ‘floats’ above the rectangular 
body that may be missing some cobbles on the left side. The 
arms are both uplifted. A diffuse scatter of cobbles suggests 
a heart-line. Both legs are present and extend directly below 
the body. The left leg appears to be missing cobbles and its 
foot, while the right leg has a well delineated foot that points 
west. No phallus is obvious (see Table 1, Figure 1).

Another Napi effigy may have been located near Choteau, 
Montana. The Kehoes’ (1959) review of boulder effigies 
noted Grinnell’s comments concerning Old Man marking 
himself out in stone on the north side of the Teton River, 
and that these stones were still visible. Grinnell, of course, 
was writing prior to 1892. Interestingly, the Kehoes further 
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noted that: “…Mrs. James Willard Schultz (personal com-
munication, 17 August 1957) mentioned that in an unpub-
lished manuscript her husband reports such an effigy nine 
miles northwest of Choteau, Montana, on a small hill near 
the Teton River…” The Kehoes investigated the claim with 
local residents but failed to locate an effigy (Kehoe and Ke-
hoe 1959:125). Without a description of the feature, it is dif-
ficult to confidently consider it a Napi effigy.

3.4 North Dakota / Kansas effigies
In North Dakota, the Federenko Napi effigy (32WI320) 

is located on a hill, with exceptional views in all directions, 
about 24 km northwest of Williston, North Dakota (Otto 
1991; Palmer 1991). The petroform consists of a rectangular 
body with uplifted arms. The area where the head should be 
located is disturbed. The figure may exhibit hands, or the 
cobbles may be the disturbed stone from the head. A heart-
line is visible. Both legs extend from the body but are flared 
slightly outward, then bend back in at the knees. Feet are 
present and point perpendicular to the lower leg. A small 
cluster of cobbles is in the genital area suggesting a phallus 
and/or testes. The effigy is oriented with it head to the west 
and its feet to the east (See Table 1, Figure 1). A unique fea-
ture of this petroform is that the entire figure, which is about 
11.3m in length, is encircled by a single-tier ring of stone 
about 21m in diameter. Such large stone circles are phenom-
enon that have been recorded in isolation locally and associ-
ated with the Mortlach Phase (Friesen 2011), an archaeolog-
ical culture usually ascribed as Assiniboine (Walde 2003).

In Kansas, the Penokee Napi effigy (14GH308) is located 
on a prominent ridge on the north side of the Solomon River 
valley (Williston 1879; Witty 1978; Stein 1985). The figure 
consists of a small ring of rock for a head with loops on both 
sides of the head suggesting ears. There is no straight shoul-
der line. The relatively rectangular body tapers in towards 
the head to suggest a neck. Two arms are present and are 
uplifted with cobbles to suggest fingers. Legs are straight 
and extend directly below the body with out-turned feet. A 
cluster of cobbles in the genital area that extends between 
the legs suggest a phallus and, perhaps, testes. The effigy 
is oriented with its head to the southwest and its feet to the 
northeast (see Table 1, Figure 1).

4. Analysis
The expanded sample of Napi effigies (n=22) provides an 

opportunity to further assess their style and distribution. The 
following analyzes the expanded sample of Napi effigies 
by examining eleven discrete attributes and a single metric 
attribute (see Table 1). The general topographic location of 

Napi effigies is then briefly addressed. In addition, several 
effigies are associated with medicine wheels and other fea-
tures; these instances are reviewed. As well, a few of the 
effigies exhibit obvious signs of disturbance; these instances 
are also discussed. The section ends with a summary which 
confirms that Napi effigies are a distinct petroform from 
which two distinct subgroups of Napi effigies can be further 
chrono-geographically subdivided. 

4.1 Discrete attributes
The discrete attributes include head form, neck (presence/

absence), body form, heart-line (presence/absence), arm po-
sition, hands (presence/absence), leg position, feet position, 
phallus (presence/absence), apparel (presence/absence), and 
orientation (see Table 1).

The head, when present, tends to be a cairn but is represent-
ed as a small stone circle at Henry Smith No. 1, Henry Smith 
No. 2, Wild Man Butte, and Penokee. Most Napi effigies 
tend to exhibit a neck. The body is invariably a rectangle, 
although it may taper slightly to the shoulders or the waist. A 
heart-line is less commonly represented with it occurring in 
the Sandgathe, Ross, Dorothy, Wildman Butte, Cabri Lake, 
Henry Smith No. 1, Henry Smith No. 2, and Federenko effi-
gies; it is not present in the McIntyre, British Block, Ward, 
Ni-tum, Rumsey, Bozeman, or Penokee effigies and it is un-
clear whether or not it is present in the Heron, Napi’s Grave, 
Napi’s Bed, Gopher Head Hill, or Ted Douglas effigies. 

When present, the arms are almost invariably uplifted; 
only the Consort effigy exhibits good evidence for an arm 
that is not uplifted. Hands are rarely depicted and are only 
recorded for the Sandgathe, Dorothy, Cabri Lake, Federen-
ko, and Penokee effigies. Male genitalia are present for most 
of the effigies (i.e., Heron, Sandgathe, Napi’s Grave, Ross, 
Ward, Ni-tum, Dorothy, Rumsey, Cabri Lake, Ted Douglas, 
Bozeman, Henry Smith No. 2, Federenko, and Penokee), but 
apparently not present for the Roy Rivers, or Henry Smith 
No. 1 effigies. Their absence or presence could not be de-
termined for McIntyre, British Block, Napi’s Bed, Gopher 
Head Hill, Consort, or Wild Man Butte. Legs are usually 
depicted as extending straight below the body (i.e., McIn-
tyre, British Block, Heron, Sandgathe, Napi’s Grave, Ross, 
Dorothy, Rumsey, Consort, Wild Man Butte, Roy Rivers, 
Ted Douglas, Henry Smith No. 1, and Henry Smith No. 2), 
although sometimes they are straight but angled out from 
the body (Napi’s Grave, Ni-tum, Bozeman), other times they 
are bent at the knees (i.e., Ward, Cabri Lakes, Federenko), 
and still other times they could not be assessed (i.e., Na-
pi’s Bed, Gopher Head Hill). Feet tended to be out-turned 
(i.e., British Block, Sandgathe, Ni-tum, Rumsey, Consort, 
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Bozeman, Federenko, and Penokee), but in some instances, 
were facing south (i.e., McIntyre, Ward, and Cabri Lake), 
others facing east (i.e., Wild Man Butte, Henry Smith No. 2), 
some had no feet (i.e., Heron, Ted Douglas), while still oth-
ers could not be assessed (Ross, Napi’s Bed, Gopher Head 
Hill, Roy Rivers). 

Only three effigies appeared to exhibit apparel or items 
in addition to body elements; these include head apparel on 
the Cabri Lake, Henry Smith No. 1, and Henry Smith No 2 
effigies. All other effigies either failed to exhibit apparel or 
were disturbed. 

The orientation of Napi effigies is generally with the head 
towards the west and the feet towards the east (i.e., McIn-
tyre, British Block, Heron, Sandgathe, Napi’s Grave, Ross, 
Ward, Ni-tum, Dorothy, Rumsey, Consort, Roy Rivers, Ted 
Douglas, Bozeman, Federenko, and Penokee). Four effigies 
do not follow this pattern. They are Wild Man Butte, Henry 
Smith No. 1, and Henry Smith No. 2 effigies, which are ori-
ented north-south, and Cabri Lake effigy, which is oriented 
northwest-southeast.

4.2 Metric attribute
A single metric attribute was recorded – body length. 

This measurement refers to the overall length of the effigy 
from head-to-toe or body length and does not include height 
reached by extended limbs, other appendages, or apparel. 
Table 1 provides the metric body lengths for each effigy, 
while Figure 5 illustrates the range of variation. From tallest 
(15 m) to shortest (4 m) the Napi effigies are: Penokee, Dor-
othy, Wildman Butte, Federenko, Cabri, Henry Smith No. 
2, Napi’s Grave, Bozeman, Ted Douglas, Sandgathe, British 
Block, Ni-tum, McIntyre, Henry Smith No. 1, Roy Rivers, 
Ward, and Consort. Thus, the Napi effigies in the east tend to 
be taller than those in the west (Table 1; Figure 5).

4.3 Topographic location

Napi effigies are universally located on high points of land 
such as prominent hills or rises, or valley edges. Effigies 
found on hills include British Block, Napi’s Bed, Heron, 
Ross, Rumsey, Ward, Gopher Head Hill, Consort, Wild Man 
Butte, Cabri Lake, Ted Douglas, Henry Smith No.2 Fed-
erenko, and Penokee. Napi effigies located on rises along 
valley uplands include McIntyre, Sandgathe, Napi’s Grave, 

Figure 5. Bar graph illustrating the Napi effigies’ heights or body lengths plotted by geographic location. The 
east Napis (black bars) tend to be large, except for the Dorothy and the Henry Smith No. 1 effigies.
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Ni-Tum, Roy Rivers (Bulls Forehead), and Bozeman. Two 
effigies that do not seem to strictly fit this pattern are the 
Dorothy effigy and the Henry Smith No. 1 effigy. 

4.4 Napis associated with other features
A total of six Napi effigies are associated with other fea-

tures: four figures are in direct association with medicine 
wheels (British Block, Ross, Rumsey, and Roy Rivers Napi 
effigies), one with a drive line (Henry Smith No. 1), and one 
with a large circle (Federenko). With regards to the medi-
cine wheels, the association between the effigy and medicine 
wheel is different in each case. At British Block, the effigy is 
positioned on the east side the medicine wheel within the en-
circling cobble circle with its feet immediately inside and its 
head roughly oriented toward the centre of the cairn (this is 
contrary to Vickers [2008] who did not realize the northern 
half of the cairn was covered in vegetation and therefore he 
did not illustrate the cairn rocks). At the Ross site, the effigy 
is aligned with a large cairn. Given the heart-line is depicted 
and would likely have been included only after the rectangle 
of the body was outlined, it seems reasonable to suggest the 
cairn was created, in part, using stone from the upper body 
of the Napi effigy, thus being created later in time. At the 
Rumsey site, the effigy is located west of both the cairn and 
encircling stone ring with its transverse alignment angled 
north of both features. At Roy Rivers, the effigy is on the 
east side of the medicine wheel within the stone circle, but 
on the west side of the cairn, with its feet towards the cairn 
and its head toward the stone circle. 

A slightly different feature is noted in association with 
the Henry Smith No. 1 Napi effigy. The effigy is apparent-
ly associated with a drive line that leads to a bison kill site 
dated ca. 1,100 BP (Ruebelmann 1988). The site has been 
interpreted as an Avonlea-Old Women’s Phase transition-
al bison kill site (Peck 2011:3674). Numerous researchers 
have provided multiple lines of evidence that indicate that 
the Old Women’s Phase is, in some way, an archaeological 
expression of the ancestors of the historical and modern 
Blackfoot (Siksikaitsitapi) (Byrne 1973; Reeves 1969, 2009; 
Peck 2011; Peck and Hudecek-Cuffe 2003; Vickers and Peck 
2009). Similarly, the Federenko effigy is encircled by a stone 
circle that is not considered a medicine wheel. Comparable 
large stone circles have been recorded locally but are usually 
in isolation (Friesen 2011); these have been inferred to be 
associated with the Mortlach Phase (Friesen 2011), which is 
usually interpreted to archaeologically represent the Assini-
boin (Walde 2003, 2010).

4.5 Disturbance at Napi effigies
A number of Napi effigies exhibit obvious signs of distur-

bance during both the precontact period and historic times. 
Starting in the east and moving west, disturbed Napi effi-
gies include the Federenko, Wildman Butte, Ted Douglas, 
Roy Rivers, Ross, Heron, ElPd-44, EiPf-1, and Rumsey. The 
Federenko effigy has had its head disturbed. The Wildman 
Butte Napi effigy has undergone over a century of alteration 
with some likely preceding Cladening’s observations in 
1886 when he observed the effigy holding a ‘bow and arrow.’ 
The Ted Douglas effigy was described by another author as 
“quite clearly a (disturbed) ‘copy’ of the Cabri Lake Human 
Effigy…” (Brace 2005:155). The Roy Rivers effigy was ini-
tially discernable as a human effigy, then reinterpreted as a 
sunburst, and then re-assessed in the current study as likely 
a disturbed Napi effigy; however, it is difficult to determine 
when the disturbance at this site occurred. The Ross effigy 
appears to be prehistoric vandalism; the presence of a heart-
line suggests the rectangular body had been present (and 
the heart-line would have been incorporated within it) but 
the upper part of the body appears to have been removed to 
create the nearby cairn leaving the heart-line ‘floating’. The 
Heron site has had the upper body disturbed. Given the site 
is on a military reserve, and difficult to access, it is tempting 
to suggest the disturbance is precontact but modern distur-
bance cannot be ruled out. The disturbances at the remain-
ing three sites (i.e., ElPd-44, EiPf-1, and Rumsey) are all 
documented disturbances of modern ‘vandals.’ Thus, inter-
estingly, Napi effigies that have been distorted or disturbed 
in precontact times are located largely in the east with the 
disturbance in the west being documented in historic times.

4.6 Summary
This analysis strongly supports all previous interpretations 

that Napi effigies reflect a consistent combination of attri-
butes (see Vickers 2008). At the same time, it also supports 
a previously unrecognised separation of the Napi effigies 
into two subgroups: one group is geographically located in 
the east (southern Saskatchewan, northcentral Montana, and 
northwestern North Dakota), while the other group is in the 
west (southwestern Alberta and western-central Montana) 
(Figure 6). The ‘east’ Napi effigies include Cabri Lake, Hen-
ry Smith No. 1, Henry Smith No. 2, Wildman Butte, and 
Federenko (the Penokee effigy is likely loosely linked to this 
group but, following Vickers [2008:218] it will be considered 
an outlier). The elements that differentiate these figures are 
orientation, head shape, apparel, heart-line, and size. These 
east Napi effigies exhibit a small circle of stone for the head, 
except for Cabri Lake. The only other effigy that exhibits a 
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stone circle head is Penokee, the effigy in Kansas. All the 
eastern effigies are aligned with their head toward the north 
and their feet toward the south; Cabri Lake is slightly differ-
ent in that it is oriented more northeast-southwest but this is 
substantially different than the remaining effigies which are 
oriented mainly west-east. This is also true of the Federen-
ko effigy which is oriented west-east. All the east effigies 
exhibit head apparel, except for Wild Man Butte which has 
had obvious alterations which could have removed any head 
apparel and the Federenko effigy which has had its head dis-
turbed. In addition, although not exclusive to the east Napi 
effigies, heart-lines are more common in the east and less 
represented in the west Napi effigies. Lastly, with the excep-
tion to Henry Smith site stone effigy No. 1, all the eastern 
effigies are physically larger than the western Napi effigies.

In contrast, the ‘west’ Napi effigies generally lack the pre-
viously mentioned features. As such, heads tend to be sin-
gle-tier cairns with no obvious apparel. They are invariably 
aligned more-or-less with their head to the west and their 
feet to the east. A few exhibit heart-lines (i.e., Ross, Dorothy, 
and Sandgathe) but most often this element appears to be 
absent. Other elements such as neck, arms, and phallus, are 
consistently portrayed for both east and west Napi effigies. 
Legs tend to be portrayed as straight but there is some minor 
variation that is difficult to capture beyond random variation. 
Feet represent the most diverse body element in terms of 
their depiction; again, it is difficult to capture this variability.

In addition to separating the Napis into east and west 
groups based on form, there is evidence to separate them 

Figure 6. Distribution of ‘west’ versus ‘east’ Napi effigies.
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by age. The distribution of the east and west Napi effigies 
is concurrent with the established distribution of the Avon-
lea-Old Women’s Phase transition and the Late Old Women’s 
Phase, respectively, which has certain implications. Further, 
the location of disturbed effigies versus intact effigies also 
correlates with the distribution of Late Precontract archaeo-
logical cultures and may provide some supporting evidence 
for the location of distinct ethnic groups in the past.

Regarding the distribution of the effigies and their con-
currence with the established distribution of the Late Old 
Women’s Phase and Avonlea-Old Women’s Phase transition, 
the following argument is based on coinciding distributions. 
Recall that Wormington and Forbis (1965:100) argued that 
effigies surrounded by specific oral histories could be linked 

to that group and considered historic or proto-historic in age, 
while more ‘mythical’ human effigies, interpreted as Napi by 
the resident Siksikaitsitapi (Blackfoot), may have been con-
structed by unrelated people and taken over by the Black-
foot as these figures are widely distributed over the Northern 
Plains. This paper agrees that the effigies are widely distrib-
uted over the northwestern Plains, however, the distribution 
is not at odds with the distribution of the Old Women’s Phase 
which has been reasonably connected to the historic Black-
foot (e.g., see Vickers and Peck 2009). Figure 7 illustrates 
both the Early and Late distribution of the Old Women’s 
Phase relative to the known Napi effigies with almost all the 
effigies falling comfortably within the known boundaries. 
Again, the Penokee effigy is a clear outlier, being located in 
Kansas.

Figure 7. Distribution of Napi effigies compared to Early and Late distribution of the Old Women’s 
Phases.
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Many of the west Napi effigies are recognised by the 
Blackfoot as Napi effigies, providing a link to the present. 
Chewing Black Bones recognised the Bozeman effigy as 
Napi (Kehoe and Kehoe 1959:125). Vickers (2008:199) 
noted a recent Blackfoot ceremony at the Sandgathe effigy. 
And Blackfoot Elders visited the Ni-Tum Napi effigy upon 
its recording (Porter 2008:4). At the cusp of the Late Prehis-
toric –Protohistoric Period, this area has produced numer-
ous Old Women’s Phase archaeological assemblages (Peck 
2011:417-434). The distribution of the Late Old Women’s 
Phase is generally understood by archaeologists to be con-
sistent with the ancestors of the Blackfoot (e.g., Byrne 1973; 
Vickers 1994; Peck 1996; Peck and Ives 2001). The Boz-
eman effigy may, in fact, be a product of the late southern 
expansion of the Blackfoot known from the historic records.

Another aspect of the effigies that supports the assertion 
that they are, indeed, Napis and constructed by the Blackfoot 
comes from the distribution of the disturbed effigies (Figure 
9). As already discussed, many of the Napi effigies exhib-

The effigies have been split into two subgroups with the 
east subgroup being linked to a date of ca. 1,100 BP built on 
the Henry Smith site stone effigy No. 1. Based on attribute 
similarities, the other Napis of this subgroup date to roughly 
the same time period. The assemblages the Henry Smith site 
stone effigy No. 1 were inferred to be associated with are 
Avonlea-Old Women’s transition material. Other sites dat-
ing to the Avonlea-Old Women’s Transition include Meiss-
ner, Empress, Estuary, Ramillies, Gull Lake, Newo Asiniak, 
Bakken-Wright, Hartley, and Long Creek (Peck 2011:366-
375) (this distribution is not unlike the recognized distri-
bution of the Early Old Women’s Phase [see Meyer 1988; 
Peck 1996; Peck and Ives 2001]). Figure 8 illustrates the 
location of these sites, relative to the east Napi subgroup, 
with which they are roughly coincidental, and the west Napi 
subgroup. The east Napis and the location of Avonlea-Old 
Women’s Phase transition site share a geographic distribu-
tion as a cluster in southeastern Alberta, southwestern Sas-
katchewan, northeastern Montana, and northwestern North 
Dakota, compared to the west Napi group.

Figure 8. Approximate distribution of known ‘transitional’ Avonlea-Old Women’s 
Phase sites (in circled area) relative to west and east Napi effigies.
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it disturbance. Interestingly, it is the east Napi effigies that 
predominantly exhibit evidence of precontact disturbance 
while disturbance in the west Napi effigies is largely traced 
to historic ‘vandals.’ This is significant owing to the fact that 
the early Old Women’s Phase (and during the Avonlea-Old 
Women’s transition), stretched from across Alberta into 
southern Saskatchewan and Montana, ca. 1100-650 BP. But, 
later in time, the Late Old Women’s Phase was restricted to 
southern Alberta and northern Montana, with the Mortlach 
Phase replacing it in southern Saskatchewan (Figure 9). 

The Mortlach Phase, considered by many archaeologists 
to represent the material culture of the ancestral Assiniboine, 
moved into the area where the Early Old Women’s Phase 
had been present. This distribution of the Mortlach Phase is 
roughly coincidental with the Napis that appear to have been 
disturbed in the precontact past (rather than in the more re-
cent colonial past such as Rumsey, Napi’s Bed, and Gopher 
Head Hill – west Napis) (Figure 9). In the late Precontact/
early Protohistoric Period the Assiniboine and Blackfoot 

were allies but this situation quickly changed as competi-
tion associated with the Fur trade altered relationships as the 
Assiniboine and other groups infringed into Blackfoot ter-
ritory (Binnema 1998). Thus, it is suggested the Mortlach/
Assiniboine newcomers, like any group entering a new area, 
disrespected the petroforms of the previous occupants as 
they occupied a new territory. Thus, the Wild Man Butte, 
Ted Douglas, Roy Rivers, Ross, and Heron effigies, all lo-
cated along the east side of the Blackfoot/Late Old Wom-
en’s Phase distribution, appear to have been disturbed during 
Precontact-Protohistoric periods. Only the pristine state of 
the British Block effigy does not follow this trend.

5. Interpretation 
The Blackfoot today recognise anthropomorphic effigies 

within and near their traditional territory as Napi (Kehoe and 
Kehoe 1959:123; Vickers 2008:199). The following argues 
that changes in the attributes of Napi effigies parallel the de-
velopment of Napi as he peregrinated across the landscape.

Figure 9. Distribution of Napi effigies with modern disturbance versus those with precontact 
disturbance, relative to known archaeological cultures.
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5.1 The life and times of Napi (Oldman) as reflected in 
the effigies

From the Blackfoot perspective, Napi was “…ageless, an 
object of creation” (Dempsey 2018:35; cf. Bullchild 1985). 
He created the world and everything on it, including people. 
Initially, Napi taught the people how to make bows and use 
them to hunt buffalo, how to conduct drives to impound-
ments, how to butcher the animals, and how to honour their 
spirits (Dempsey 2018:40). A description of Napi indicates:

Everyone thought he was just another one of their own 
people and someone’s relation. What was noted about 
him was his attire and his build, his age, which people 
thought was somewhere around middle age, a slight 
stoop of his shoulders and the graying hair, the ea-
gle feathers and eagle plume that he wore on his hair. 
He seemed to people an outstanding being (Bullchild 
1985:86).

Once the serious work of creation was behind him, Napi 
engaged in activities that would be considered debauchery 
(e.g., see Uhlenbeck 1912; Grinnell 1962; Dempsey 2018). 
This has inclined many authors to describe him as a ‘trick-
ster’ (e.g., Dempsey 2018). Still, the legendary history of 
Napi (Kehoe 2005) starts with the arrival of an outstanding 
being with an eagle plume in his hair who creates the world 
and animals that inhabit it, along with educating people to 
survive in it. Having achieved that, Napi morphs into a less 
than ideal being engaging in dubious activities (Bullchild 
1985; Dempsey 2018). This narrative, I speculate, parallels 
the record left in the Napi effigies on the Northern Plains.

5.2 Oral tradition is captured in effigies

Napi (Oldman) is one of the most documented Blackfoot 
figures in Western literature, with his exploits transcribed by 
many ethnographers (e.g., Wissler, Schultz, Ewers). While 
there are many Napi tales in Blackfoot legendary history, 
there are very few references to the Napi effigies, them-
selves. It begs the question, is there a disconnect between 
the effigies and the stories or was the connection not stat-
ed explicitly? There are tantalising hints that the effigies 
are more than iconic images but, in fact, representations of 
events from the stories themselves. Blackfoot Elders have 
confirmed that Napi effigies are not ceremonial depictions 
but rather relate to the Napi stories (Francis First Charger, 
personal communication, 2021). 

For instance, as quoted above, Grinnell stated: 

[Old Man] made the Milk River (the Teton) and 
crossed it, and, being tired, went up on a little hill and 
lay down to rest. As he lay on his back, stretched out 
on the ground, with arms extended, he marked himself 

out with stones, - the shape of his body, head, legs, 
arms and everything. There you can see those rocks 
to-day (Grinnell 1962:137). 

The Kehoes tried to relocate this spot (see above) and 
mention that Mrs. James Willard Schultz noted an unpub-
lished manuscript of her husband with a passage about a hu-
man effigy on a small hill a few miles northwest of Choteau, 
Montana, near the Teton River. The Kehoes investigated 
the claim with local residents but did not locate the effigy 
(Kehoe and Kehoe 1959:125). Still, it suggests the original 
story told to Grinnell (1962:137) may have at one time been 
marked with a Napi effigy as recorded in oral tradition. 

A similar situation occurs in Alberta. Grinnell recorded: 
“When [Old Man] had come nearly to the Red Deer’s River, 
he reached the hill where the Old Man sleeps. There he lay 
down and rested himself. The form of his body is to be seen 
there yet” (Grinnell 1962:143). This is a reasonable descrip-
tion of Napi’s Bed (EiPf-1) (Dempsey [2018:5] has suggest-
ed that this location may be represented by the Dorothy ef-
figy, which is right at the Red Deer river). The site is on the 
highest hill in the area, about 14.5 km southwest of the Red 
Deer River. The site has been destroyed, but an eyewitness 
record states the site was a mosaic of rocks faced in such a 
way as to outline the figure of a man (see ‘Alberta Napis,’ 
above). Like the effigy by the Teton River, this locale may 
have been where Grinnell’s (1962:143) record referred to in 
the documented oral account.

Blackfoot Elders concur that these correspondences indi-
cate the Napi effigies are associated with some facet of the 
‘life and times’ of the Napi known from oral tradition. Much 
more research with the Siksikaitsitapi (Blackfoot) is needed 
to properly explore this topic. Unfortunately, knowledge of 
ceremonialism amongst the Blackfoot does not include Napi 
effigies as they are not ceremonial in nature, but, as stated 
above, is a record of Napi’s activity (Francis First Charger, 
personal communication, 2021). 

With this conundrum established, the following provides 
three speculative examples that accommodate oral tradi-
tion surrounding Napi and elements of a Napi effigy and/
or its locale. One of the more infamous tales of debauchery 
involving Napi occurs during his attempt to sexually pen-
etrate a sleeping beaver on the far side of a river (Wissler 
and Duvall 1908:36; Dempsey 2018:90). He asks muskrat 
to take his ‘rainbow’ across the river and place it behind the 
sleeping animal. The size overburdens the small animal and 
Napi chastises its efforts. Feeling used, muskrat places the 
‘rainbow’ in a thicket of thorns, rather than behind the bea-
ver, and signals for Napi to proceed. Napi thrusts and the 
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ensuing pain causes him to ‘plough out a deep trail’ (Wissler 
and Duvall 1908:36). Coincidentally, the Dorothy effigy has 
the second longest phallus of all the known Napi effigies, 
and it is located at the mouth of Crawling Valley, a dried 
water course that formerly connected the Red Deer and Bow 
rivers. Thus, the location of an effigy with an unusual ele-
ment (a large phallus) is in a geographic location (the mouth 
of a channel in the ground) that conforms to the elements of 
a legendary Napi story.

Again, to speculate, the McIntyre Napi effigy provides 
a slightly aberrant Napi effigy that exhibits two single tier 
cairns at waist level below the effigy’s uplifted, but curved 
arms. Single tier cairns, with regards to Napi effigies, repre-
sent heads. In the legendary Napi story of ‘The Old Women 
and the Babies’, Napi is invited to overwinter in a tipi with 
two old women who each have a baby. Napi pretends to have 
made a kill to lure the Old Women from the camp. He then 
proceeds to slaughter their two children leaving only their 
heads sticking out of the blankets, putting the bodies into a 
cooking pot. Once the women find out, they are enraged, but 
ultimately, Napi kills the Old Women as well stating some-
thing to the effect that “Old Women should not have chil-
dren” (Dempsey 2018:99-101). The location of the McIntyre 
Napi is above a large valley (now flooded for a reservoir) 
that is close to the foothills and may have provided a reason-
able winter camp location. The single tier cairns on either 
side of the Napi effigy are the appropriate syntax to be in-
terpreted as ‘heads’. It is not unreasonable to suggest a link 
between the Napi effigy and the Napi story. 

As a last line of speculation, la longue durée is invoked 
as an avenue to explain the apparent change in Napi effigies 
through time and space using Blackfoot oral tradition. The 
Napi effigies initially occur as larger petroforms in the east, 
with many exhibiting apparels not unlike an eagle plume 
in the hair, and oriented north-south. One of these effigies 
appears to be associated with Avonlea-Old Women’s Phase 
transition material (ca. 1,100 BP) and the Napi subgroup as 
a whole is coincidentally distributed with all other known 
Avonlea-Old-Women’s Phase transition sites. Using the life 
and times of Napi as the narrative, the legendary history de-
picts Napi as an ‘outstanding being with an eagle plume in 
his hair,’ arriving amongst his people. Through time, Napi 
introduces bow and arrow technology, bison impounding, 
how to butcher animals, and to honor their spirits. Avonlea is 
the introduction of the bow to the Plains (Vickers 1994:14; 
Peck 2011:335-366), and although bison impounding had 
been conducted for millennium before, Avonlea archers 
would have needed to learn it, as they apparently entered the 
Plains from the eastern periphery (Morgan 1979; Landals et 
al.2004:14-17; Peck 2011:355-366). 

As time moved forward, and Napi had passed on much 
of his knowledge, he began to increasingly engage in de-
bauchery. This passage of time and change in Napi’s nature 
is represented in the west Napi petroforms. These figures are 
physically smaller. They are aligned with the rising and set-
ting Sun (east-west), possible suggesting more reverence for 
Creator Sun [Natosis]. Thus, it is speculated, but far from 
proven, that the documented difference between the east and 
west Napi effigies may literally provide a petroform record 
of Siksikaitsitapi (Blackfoot) belief.

6. Conclusion
There can be no doubt that the anthropomorphic petroform 

effigies described above are recognised by the Blackfoot as 
Napi. Yet some scholars, while not doubting that the Black-
foot revere the effigies, have suggested that their origin and 
age of construction have yet to be resolved (Wormington and 
Forbis 1965:100; Vickers 2008:218). The recent documen-
tation of six Napi effigies provide good reason to positively 
reassign four previously discounted effigies as Napi effigies. 
The larger sample provides strong evidence that Napi effi-
gies can be defined using clear criteria and, in fact, exhibit 
both west and east subgroups. 

The major concern expressed by Wormington and Forbis 
regarding the linkage of the Blackfoot to all Napi effigies is 
the wide distribution of Napi effigies relative to the tradition-
al territory of the historic/modern Blackfoot. This paper pro-
vides evidence that links the east Napi effigies to the Avon-
lea-Old Women’s Phase transition, while the west Napis are 
largely recognised by the local Blackfoot as Napi and fall 
within the distribution of the Late Old Women’s Phase. Of 
course, many scholars consider the Old Women’s Phase to 
represent, in some form, the ancestral Blackfoot. The ‘wide 
distribution’ of the Napi effigies is no longer a solid reason 
for failing to link them with the Blackfoot. There is no need 
to invoke ‘unrelated people’ that the Blackfoot replace; 
rather, the effigies can be considered in situ developments. 
The Blackfoot recognise the effigies as reminders of Napi’s 
time on earth. These are not ceremonial sites but markers of 
legendary history. Some of the Napi effigies directly reflect 
Blackfoot oral tradition and are clearly describing an exist-
ing effigy or an effigy that was known to exist. It is up to 
future researchers to continue efforts and attach other Napi 
stories to Napi effigies to continue to flesh out the petro-
form record of Siksikaitsitapi (Blackfoot) belief. A good set 
of spatially distributed dates (e.g., from optically stimulated 
luminescence) on different effigies would go a long way to 
confirm or reject many of the ideas presented in this paper 
regarding ages and ethnic affiliations of Napi effigies.
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2. Introduction: Pyrometamorphism and 
porcellanite

Porcellanite is an inconsistently applied geological term 
that can refer to silicified tuff (Auden 1933; Mishra et al. 
2018), impure cherts like silicified radiolarite (Taliaferro 
1934; McNally et al. 2000; Witkowski et al. 2020), or a 
type of pyrometamorphic clinker (Fredlund 1976; Hefern 
and Coates 2004). The shared feature is a porcelain-like 
appearance and texture due to diagenetic alteration of 
fine-grained sediments (diagenesis refers to physical and 
chemical changes to sediment as it becomes sedimentary 
rock). Among Northern Plains archaeologists, porcellan-

1. The Alberta Lithic Reference Project
Pre-contact artifacts made from some rock types in 

Alberta can be misidentified due to a lack of accessible 
reference materials with standardized nomenclature and 
high-resolution photographs. This is the sixth in a series 
of articles in the Alberta Lithic Reference Project (Kris-
tensen et al. 2016a; Kristensen et al. 2016b; Kristensen et 
al. 2016c; Kristensen et al. 2018; Kristensen et al. 2019a), 
the goals of which are to illustrate and analyse archaeo-
logical raw materials used in the province and spur new 
research agendas. The current article focuses on porcel-
lanite, a pyrometamorphic stone used in southern and 
central Alberta for over 10,000 years.

ABSTRACT 
Porcellanite is a pyrometamorphic rock that forms when naturally ignited coal seams fuse fine-grained sedimentary 
rocks. This can produce a uniform material suitable for making stone tools. Large porcellanite outcrops occur in Mon-
tana, Wyoming, and the Dakotas of the United States. Additional sources are reported in southern and central Alberta 
and southern Saskatchewan. Indigenous peoples utilized local and distant sources of porcellanite in what is now Alber-
ta for over 10,000 years. Identifying these materials in archaeological contexts is challenging because of similarities 
between Alberta and US porcellanites and superficial similarities of this material to some mudstones, siltstones, and 
cherts. We present photographs and geochemical analyses of Montana and North Dakota porcellanites in comparison 
to high quality pyrometamorphic rocks (vitreous clinkers including non-volcanic natural glass and Flat Top Mountain 
Clinker), as well as Alberta materials of similar origin or appearance. Results of portable X-ray fluorescence, Raman 
spectroscopy, and thin section analyses are combined with micro/macroscopic traits to aid identification.

KEYWORDS
Porcellanite, pXRF, Raman spectroscopy, Northern Plains, pyrometamorphic
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ite refers to a heat-induced metamorphosed shale or siltstone 
surrounding naturally ignited coal seams typically found 
throughout the Fort Union Formation. Pyrometamorphism 
(also called combustion metamorphism) occurs if there is 
enough heat to bake, fuse, or melt surrounding rocks (Al-
len 1874; Bentor et al. 1981; Cosca et al. 1989; Stracher et 
al. 2010; Grapes 2011:21). This process can alter morphol-
ogy (structure), geochemistry (the chemical composition of 
rocks and minerals), and mineralogy (the crystal structure 
of chemical compounds), yielding a range of materials col-
lectively called clinkers (Hefern and Coates 2004; Grapes 
2011). Porcellanite is considered a baked clinker that is sili-
ceous and texturally microcrystalline. It is suitable for mak-
ing stone tools because of its ability to repeatedly fracture 
conchoidally (it transmits impact waves without interrup-
tion), which allows for predictable flake removal. 

Some archaeological sites in Montana and Wyoming are 
dominated by porcellanite (Fredlund 1976; Clark 1985) and 
the material was brought into Alberta by people through-
out the Holocene. Sources of porcellanite are also reported 
from central and southern Alberta (west of Edmonton and 
east of Calgary) (Soucey et al. 2009; Hughes 2011; Raw-
luk et al. 2011; Schenk and Yanicki 2011; Murchie 2013; 
Hallson 2017) and southern Saskatchewan (Johnson 1998). 
Given their fine-grained appearance, archaeological exam-
ples (tools or flakes) of porcellanite, either from distant or 
local sources, can be hard to distinguish from some types of 
chert, mudstone, and siltstone. (In this paper, ‘local’ refers to 
toolstone quarried directly by hunter-gatherers during their 
seasonal round while ‘distant’ refers to toolstone presumably 
exchanged by groups over several hundred kilometres away 
from a source.)

The general goal of this paper is to provide means to iden-
tify archaeological examples of porcellanite in Alberta. Spe-
cific objectives are to: 1) Use portable X-ray fluorescence 
(pXRF), Raman spectroscopy, and thin section analyses to 
differentiate geochemistry/mineralogy of porcellanite from 
materials of similar appearance; 2) Provide microscope and 
macroscope photographs to help distinguish porcellanite 
from other Alberta toolstones; and, 3) Briefly summarize 
pre-contact uses of distant and local pyrometamorphic rock 
sources in the province. The use of multiple archaeometric 
techniques combined with qualitative descriptions can im-
prove accuracy of material identification. We focus princi-
pally on Alberta and archaeological occurrences of porcel-
lanite thought to come from the Fort Union Formation in the 
US (Figure 1).

Pyrometamorphism by coal combustion typically happens 
when geological fractures, slumps, or fluvial (river) erosion 
exposes flammable strata to oxygen (Cosca et al. 1989). 
Natural fires caused by lightning or spontaneous combus-
tion can spread inwards from coal seam exposures for over 
100 metres (Figure 2). Pyrometamorphic products are often 
called clinkers because they contain vesicles of trapped gas 
that make the material transmit sound in an unusual way, 
that is, they clink when struck by metal. Hefern and Coates 
(2004) and Grapes (2011) categorize three major classes or 
grades of clinkers defined by the degree of metamorphism. 
Baked rocks are thermally altered but unmelted. Partially 
fused or welded rocks have undergone geochemical chang-
es but retain signatures of the original sedimentary forma-
tion processes and parent materials. Totally melted rocks 
are called paralava or slag. Porcellanite is a type of baked 
clinker formed from shale or siltstone heated near the point 
of fusion or melt (Hefern and Coates 2004); the rock recrys-

Figure 1. Most porcellanite artifacts in Alberta are likely from outcrops 
associated with coal beds in the Fort Union Formation (bedrock geology 
data from USGS 2014). The ‘Cluny-area porcellanite’ location is uncon-
firmed. Also depicted in red is the coal-bearing Scollard Formation of 
Alberta that houses Highvale Porcellanite found at the Ahai Mneh site 
(FiPp-33). FTMC=Flat Top Mountain Clinker.
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tallizes (sinters) and takes on a ceramic or porcelain texture 
(Figures 3 and 4). Hefern and Coates (2004) note that clin-
kers vary due to: 1) grain size and mineralogy of parent rock; 
2) degree of heat alteration; and 3) degree of oxidation or re-
duction during and after heating. Different thermal regimes 
can create a wide variety of clinkers within a single outcrop. 

Figure 3. Porcellanite cobbles from southeast Montana (lower three im-
ages courtesy of Jim Miller, Patrick Rennie, and James Keffer). Nodules 
can be angular or rounded depending on degree of natural transport from 
the primary context (outcrop). 

Figure 2. Schematic of porcellanite origins and geomorphology of clin-
ker-capped landforms in the Fort Union Formation (information from 
Hefern and Coates 2004). A similar origin is presumed for porcellanite 
sources in Alberta.
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Of archaeological interest, high quality pyrometamorphic 
rocks used by Indigenous peoples include materials dubbed 
non-volcanic natural glass on the Northern Plains and Great 
Basin (Frison 1974; Hughes 2007), Tertiary Hills Clinker 
from interior Northwest Territories (Cinq-Mars 1973; Kris-
tensen et al. 2019b), and Cape Bathurst Clinker in the coastal 
Arctic Northwest Territories (Mathews and Bustin 1984; Le 
Blanc 1991).

Based on previous studies of pyrometamorphic rocks (e.g., 
Hughes and Peterson 2009; Estes et al. 2010; Kristensen et 
al. 2019b), we hypothesize that porcellanite will be easily 
distinguished by pXRF and Raman spectroscopy from the 
more silica-dominant examples of chert and mudstone be-
cause of a suite of trace elements preserved through the com-
bustion and metamorphism process. And we hypothesize 
that pyrometamorphic formation processes leave tell-tale 

Figure 4. An example of a clinker outcrop landform (A) and primary contexts of clinker pebbles and cobbles (B 
and C) in the Powder River Basin of Wyoming (images courtesy of James St. John). Porcellanite cobbles can be 
rounded or subrounded (D) if tumbled along river valleys and tributaries of the Missouri River (image courtesy 
of James Keffer). Cobbles quarried from slopes adjacent to the coal beds (E) are more angular (image courtesy of 
T-Rocks). (F) depicts a chimney structure in the foreground and the red clinker-capped ridges of the Powder River 
Basin (Wyoming) in the background (image courtesy of Ed Heffern). 
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microscopic traits. Lastly, we hypothesize that Alberta’s py-
rometamorphic rocks will be distinguishable from US por-
cellanites because they derive from geographically removed 
drainage basins in two distinct geological formations (the 
Fort Union Formation in the US and the Scollard Formation 
that houses porcellanite west of Edmonton, see Figure 1). 
Most porcellanites in Montana, North Dakota, and Wyoming 
are hosted in the Fort Union Formation and we hypothesize 
that we will not be able to differentiate or source US porcel-
lanite to specific outcrops or regions.

3. Portable X-ray fluorescence analysis 
X-ray fluorescence analysis involves the emission of 

X-rays onto a surface to excite electrons from the sample’s 
atoms, which then exit their respective electron clouds (a 
group of electrons circulating a molecule). Energy is re-
leased during this electron movement in the form of X-rays 
and beta particles; the quantity and wavelength of energy 
is diagnostic of the elements from which the electrons be-
long (Parkes 1986; Andrefsky 2005:44). A detector within 
the pXRF collects various energy wavelengths and interprets 
element concentrations using proprietary software. PXRF 
has been most commonly used in archaeology to determine 
concentrations of high energy trace elements, e.g., rubidium 
(Rb), strontium (Sr), yttrium (Y), zirconium (Zr), and nio-
bium (Nb). Thanks to recent improvements in pXRF tech-
nology, lower energy elements, such as magnesium (Mg), 
aluminum (Al), silicon (Si), calcium (Ca), potassium (K), 
and iron (Fe), can be subjected to quantitative analyses. 

PXRF was here employed for three purposes: 1) To de-
scribe the geochemistry of pyrometamorphic rocks and 
determine if Alberta and US porcellanites can be geochem-
ically differentiated; 2) To determine if Alberta and US por-
cellanites can be differentiated from look-alikes of different 
origin, such as chert and mudstone; and 3) To determine if 
pyrometamorphic rocks from different regions have distinct 
geochemistries of value for sourcing studies. To these ends, 
pXRF was used to examine: 1) major elements of Fe, Al, and 
Si; 2) oxide concentrations; and 3) trace elements. 

3.1 Methods

An Olympus Vanta C series pXRF analyzer was used for 
the detection and quantification of major and trace elements 
at Ember Archaeology laboratory in Edmonton, Alberta. 
The ‘Geochem’ mode was used, with 45 second beam times 
(beam 1 and 2). This mode varies the current and voltage of 
the 4-W X-ray tube (with a Rh anode) in combination with 
two built-in beam filters for both light and heavy elements 
(beam 1, light elements; beam 2, heavy elements). Samples 

were tested three consecutive times totalling 270 seconds 
of analysis time per specimen. The accuracy of the Vanta’s 
ability to quantitatively acquire light elements is detailed in 
Kristensen et al. (2019a). For this study, NIST (National In-
stitute for Standards and Technology) 2710a and 2711a were 
analysed to ensure accuracy. The Vanta’s results were within 
5% of the standards for Si, Ca, and Fe and within 2% of trace 
elements. Rb, Sr, Y, and Zr concentrations were recorded.

The US porcellanite specimens included four samples 
from a single outcrop in southeast Montana, six cobbles 
from six different regions in eastern Montana, five samples 
from a single outcrop in eastern Montana, and five samples 
from a porcellanite outcrop in North Dakota (Table 1). It was 
important to sample a variety of porcellanites from the Fort 
Union Formation to assess variability within this source. 
Five of the porcellanite cobbles were large and were sampled 
twice to assess variability within samples. We tested five ar-
tifacts of presumed porcellanite from the Ahai Mneh site, 
FiPp-33, in central Alberta (see Soucey et al. 2009; Raw-
luk et al. 2011; Hallson 2017). We also analysed ten projec-
tile points from assemblages in southern Alberta where no 
nearby porcellanite sources are presently known (the Picotte 
and Zelmer Collections from Medicine Hat and Nanton, re-
spectively). Both collections contained what appeared to be 
US-derived porcellanite artifacts as well as look-alikes. 

For comparative purposes, we included pXRF results on an 
Alberta pyrometamorphic rock (n=12 raw outcrop samples) 
called Flat Top Mountain Clinker found south of Slave Lake 
(Figure 1) (Kristensen et al. 2019b) and non-volcanic natural 
glass (n=10 raw outcrop samples) from areas in southeast 
Montana. To detect the geochemistry of materials of sim-
ilar appearance, we analysed 20 samples of chert, quartz-
ite, quartz, and chalcedony, ten samples of a sedimentary 
rock called Elk River Silicified Siltstone (that is presumed 
to outcrop in Alberta’s Rocky Mountains, see Kristensen et 
al. 2019a), and three samples of ironstone (Table 1). Trace 
element data for chert, quartzite, quartz, non-volcanic natu-
ral glass, and Flat Top Mountain Clinker were acquired in 
2018 and reported in Kristensen (2019b). These data were 
acquired using a Bruker AXS Tracer III-SD with Bruker 
S1PXRF software, a Bruker AXS excitation filter, a Rh X-ray 
tube and 10 millimetre square Silicon Drift Detector with a 
resolution of 145 electron volt FWHM for 5.9 kiloelectron 
volt X-rays. Data were collected for 300 second live-time 
count periods at 40 kilovolt and 30 microamperes. Device 
accuracy was ensured by testing NIST 278 (obsidian), NIST 
2710a (soil), and USGS reference materials RGM-2 (rhyo-
lite), QLO-1 (quartz latite), and GSP-2 (granodiorite). Trace 
elements results were within 2% of the standard
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Sample ID Region No. of samples Sample type
Porcellanite One FUF outcrop, southeast Montana 4 Geological (raw outcrop)
Porcellanite Six FUF outcrops, eastern Montana 6 (5 sampled twice) Geological (raw outcrop)
Porcellanite One FUF outcrop, eastern Montana 5 Geological (raw outcrop)
Porcellanite One FUF outcrop, North Dakota 5 Geological (raw outcrop)

Total FUF porcellanite 25
Flat Top Mountain Clinker (FTMC) Slave Lake, north central Alberta 12 Geological (raw outcrop)
Non-volcanic natural glass (NVNG) Ten FUF outcrops, southeast Montana 10 Geological (raw outcrop)

Total vitreous clinker 22
Chert, quartzite, quartz, chalcedony 20 outcrop samples from across Alberta 20 Geological (raw outcrop)
Elk River Silicified Siltstone (ERSS) 10 artifacts from one collection, southern Alberta 10 Archaeological (artifact)
Ironstone Three secondary deposits, western Alberta 3 Geological (raw outcrop)
Porcellanite Ahai Mneh (FiPi-33), central Alberta 5 Archaeological (artifact)
Unknown 10 projectile points, two collections, southern Alberta 10 Archaeological (artifact)

Total 95

Table 1. PXRF samples. FUF=Fort Union Formation. The variety of materials reflects objectives to assess variability of porcellanite within the FUF, 
compare this variability to that of Alberta porcellanite, compare porcellanite geochemistry to other pyrometamorphic rocks (e.g., vitreous clinkers), and 
to compare porcellanite geochemistry to look-alike materials (e.g., chert and ironstone). Lastly, artifacts (projectile points) from southern Alberta that 
superficially resembled porcellanite were selected to compare to pXRF results from geological samples.

3.2 Results

Alberta and US porcellanites have relatively similar major 
element concentrations; Alberta porcellanite (Highvale Por-
cellanite artifacts) is roughly 31% Si, 11% Al, 3% Fe, and 
1% Mg compared to US porcellanites at 30% Si, 8% Al, 3% 
Fe, and 2-4% Mg (Table 2). A notable difference in Ca con-
tent was detected (0.4% in Alberta porcellanite compared to 
roughly 5% in US porcellanites). Major element concentra-
tions of the pyrometamorphic groups differ from look-alikes 
such as Elk River Silicified Siltstone, ironstone, and chert. 
Both Alberta and US porcellanites had similar concentra-
tions of trace elements (Table 3) that created clusters separate 
from sedimentary look-alikes. Differences in trace elements 
between the individual porcellanite groupings are more diffi-
cult to discern, in part owing to large value ranges in the Fort 
Union Formation samples from Montana. Highvale Porcel-
lanite artifacts from Ahai Mneh (FiPp-33) are roughly 136 
ppm (parts per million) Rb, 174 Sr, 27 Y, 160 Zr, and 7 Nb. 
US porcellanite samples are roughly 151 ppm Rb, 131 Sr, 33 
Y, 170 Zr, and 9 Nb. Montana porcellanite had the greatest 
range in trace element concentrations, particularly Rb (120-
165 ppm) and Zr (130-230 ppm). North Dakota porcellanite 
had less variation in trace elements (Rb 158-177 ppm; Zr 
140-153 ppm). Of note is a lack of overlap of Rb values 
between North Dakota and Alberta porcellanite. Sedimen-
tary look-alikes, such as siltstone, chert, and quartzite have 
comparably low concentrations of trace elements. 

Major elements of Alberta and US porcellanite groups 
indicate similar geochemistries (Figure 5). However, both 

groups had slight element differences related to oxides (Mg, 
Al, Ca, and Fe) (Figure 6). Siltstone and chert samples con-
sist primarily of silicon (in silica form), with lower values of 
elements contained in oxides. Elements associated with ox-
ides may be indicators of heating and cooling regimes par-
ticular to the formation of pyrometamorphic deposits, and 
they may differ between individual pyrometamorphic types 
or sources. 

Trace element data reveal clusters (Figures 7 and 8) sug-
gesting that porcellanite from Montana differs from that of 
North Dakota and Alberta (Figure 8). No Montana porcel-
lanites plot within the tightly bounded ranges of Alberta 
(Highvale Porcellanite artifacts from Ahai Mneh) and North 
Dakota samples in some biplots (e.g., Zr/Rb). These results 
are encouraging but warrant further work to expand sample 
sizes and reinforce identifications. Since the source sample 
population was small, we presume that a larger sample size 
of porcellanites from Montana and North Dakota would cre-
ate a single point cloud for the two groups that would sub-
sume Alberta porcellanites. In context, we sampled roughly 
nine of several hundred Montana porcellanite outcrops and 
one of over 50 North Dakota outcrops. Figures 7 and 8 il-
lustrate some pyrometamorphic rock clusters (e.g., Flat Top 
Mountain Clinker and non-volcanic natural glass) that may 
inform future provenance studies. Major and trace elements 
do appear effective to distinguish pyrometamorphic rocks 
from high silica sedimentary toolstones such as chert and 
siltstone.
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Sample Type Specimens 
averaged (#)

Mg % Al % Si % Ca % Fe %

North Dakota porcellanite Outcrop 5 3.66 (0.19) 9.15 (0.39) 31.55 (1.73) 4.66 (0.26) 2.85 (0.05)
Montana porcellanite Outcrop 20 2.04 (0.47) 8.59 (0.90) 30.48 (2.20) 5.11 (1.14) 4.26 (0.73)
Ahai Mneh Artifact 5 1.39 (0.18) 11.54 (0.61) 31.59 (0.98) 0.44 (0.10) 3.67 (0.52)
Elk River Siltstone Artifact 10 0.69 (0.66) 2.91 (0.94) 45.02 (4.22) 3.03 (3.08) 2.24 (0.79)
Zelmer McKean Artifact 1 0.51 (0.03) 2.88 (0.02) 50.76 (0.10) 0.75 (0.01) 0.99 (0.00)
Zelmer corner notched Artifact 1 2.30 (0.02) 8.66 (0.06) 30.41 (0.15) 5.43 (0.01) 3.77 (0.01)
Zelmer 1 Artifact 1 1.29 (0.06) 11.30 (0.08) 32.53 (0.19) 0.78 (0.01) 4.13 (0.01)
Zelmer 2 Artifact 1 0.43 (0.05) 3.35 (0.01) 45.62 (0.14) 0.34 (0.00) 0.67 (0.00)
Zelmer 3 Artifact 1 0.87 (0.04) 11.06 (0.06) 32.28 (0.14) 0.78 (0.01) 3.21 (0.00)
Picotte 1 Artifact 1 2.55 (0.06) 9.48 (0.10) 29.08 (0.17) 1.47 (0.01) 4.90 (0.01)
Picotte 2 Artifact 1 3.14 (0.10) 9.29 (0.04) 31.95 (0.03) 7.03 (0.06) 4.00 (0.01)
Picotte 3 Artifact 1 2.49 (0.10) 10.13 (0.04) 31.36 (0.16) 4.67 (0.04) 3.05 (0.00)
Picotte 4 Artifact 1 3.06 (0.05) 8.55 (0.06) 29.82 (0.19) 4.93 (0.02) 2.97 (0.01)
Picotte 5 Artifact 1 0.27 (0.05) 0.91 (0.00) 50.09 (0.21) 0.12 (0.00) 0.16 (0.00)
Ironstone Outcrop 3 2.56 (1.65) 2.69 (0.51) 6.08 (1.21) 2.96 (1.61) 46.10 (12.10)

Table 2. PXRF results of major elements by percentage (one standard deviation in brackets).

Sample Type Specimens 
averaged (#)

Rb ppm Sr ppm Y ppm Zr ppm Nb ppm

North Dakota porcellanite Outcrop 5 165 (5) 84 (7) 32 (2) 143 (5) 8 (1)
Montana porcellanite Outcrop 20 144 (12) 155 (31) 34 (3) 184 (22) 10 (1)
Ahai Mneh Artifact 5 136 (1) 174 (3) 27 (1) 161 (7) 8 (1)
Elk River Siltstone Artifact 10 16 (6) 169 (86) 57 (27) 58 (19) 2 (3)
Zelmer McKean Artifact 1 15 (0) 213 (2) 127 (2) 159 (1) 0 (2)
Zelmer corner notched Artifact 1 172 (1) 102 (0) 35 (1) 170 (2) 9 (1)
Zelmer 1 Artifact 1 120 (2) 194 (0) 34 (1) 163 (3) 8 (2)
Zelmer 2 Artifact 1 36 (1) 67 (0) 7 (0) 51 (1) 0 (0)
Zelmer 3 Artifact 1 128 (1) 187 (1) 25 (0) 150 (1) 10 (1)
Picotte 1 Artifact 1 71 (2) 99 (1) 32 (1) 157 (2) 9 (1)
Picotte 2 Artifact 1 164 (1) 120 (0) 36 (1) 174 (2) 10 (1)
Picotte 3 Artifact 1 159 (2) 172 (2) 32 (2) 156 (2) 11 (1)
Picotte 4 Artifact 1 158 (0) 82 (0) 33 (1) 171 (1) 9 (1)
Picotte 5 Artifact 1 3 (0) 9 (1) 2 (0) 11 (1) 0 (0)
Ironstone Outcrop 3 22 (8) 89 (28) 40 (16) 77 (26) 0 (0)
Flat Top Mountain Clinker Outcrop 12 188 (14) 77 (10) 35 (1) 193 (8) 14 (1)
Non-volcanic natural glass Outcrop 10 198 (11) 19 (4) 69 (4) 216 (11) 57 (3)
Chert, quartzite, quartz, chalcedony Outcrop 20 7 (*) 16 (*) 4 (*) 32 (*) 2 (*)

Table 3. PXRF results of trace elements by parts per million (ppm) (one standard deviation in brackets). (*) = standard deviation 
information not available.
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Figure 5. Ternary diagram of Fe, Al, and Si (relative % weight of the three variables).

Figure 6. Ternary diagram of major oxides (relative % weight); oxide concentration 
based on elemental concentration, then mass was converted: Si to SiO2 (2.1393); Mg 
to MgO (1.6581); Ca to CaCO3 (2.5).
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Figure 7. PXRF trace element biplot of Zirconium (Zr) vs. Rubidium 
(Rb). Chert, quartzite, quartz, non-volcanic natural glass (NVNG), and 
Flat Top Mountain Clinker (FTMC) from Kristensen et al. (2019b). 

Figure 8. PXRF trace element biplot of Zirconium (Zr) vs. Rubidium 
(Rb). Non-volcanic natural glass (NVNG) and Flat Top Mountain Clinker 
(FTMC) from Kristensen et al. (2019b). 

PXRF major element results from the projectile points 
warrant discussion. The Zelmer McKean point, Zelmer 2, 
and Picotte 5 are highly siliceous and likely chert (Table 4). 
Zelmer 1 and 3 plot in the vicinity of the pyrometamorphic 
group in trace elements (Figure 7), but both differ from por-
cellanites in oxides and major elements (Figures 5 and 6). 
Zelmer 1 and 3 are higher in Si than porcellanites but of 
comparable Al. The microscopic results (discussed in Sec-

tion 7.3) suggest that Zelmer 1 and 3 are an aluminum-rich 
siltstone and mudstone, respectively. Zelmer CN and Picotte 
1-4 consistently plot within the porcellanite group in major 
and trace elements but are between Montana and North Da-
kota clusters. These five porcellanite artifacts appear to be 
from sources not included in this study, and they highlight 
the likelihood of overlapping geochemical biplot clusters as 
new sources are analyzed. 

Artifact ID PXRF observation Macro/micro observation Material ID Figure 
Picotte 1 Major and trace elements and oxides match porcellanite Uniform, microcrystalline, faint bands Porcellanite (FUF) 21
Picotte 2 Major and trace elements and oxides match porcellanite Uniform, microcrystalline, faint bands Porcellanite (FUF) 17
Picotte 3 Major and trace elements and oxides match porcellanite Uniform, microcrystalline, oxidized patches Porcellanite (FUF) 18
Picotte 4 Major and trace elements and oxides match porcellanite Uniform, microcrystalline, grey to purple Porcellanite (FUF) 22

Picotte 5 Very high Si, low Al and Fe. Generally low trace 
elements

Cryptocrystalline, plate chips Chert 23

Zelmer 1 Higher Si but lower Ca and Mg oxides than porcellanite. 
Comparable trace elements to porcellanite

Uniform, microcrystalline, internal cracks 
(not fused)

Siltstone 26

Zelmer 2 Very high Si, low Al and Fe. Generally low trace 
elements

Cryptocrystalline, plate chips Chert 24

Zelmer 3 Higher Si but lower Ca and Mg oxides than porcellanite. 
Comparable trace elements to porcellanite

Variable grain sizes, mottled under 
microscope

Mudstone 27

Zelmer 
McKean 

Very high Si, low Al and Fe. Generally low trace 
elements

Cryptocrystalline Chert 25

Zelmer corner 
notched (CN)

Major and trace elements and oxides match porcellanite Uniform, microcrystalline, vesicles, 
oxidized patches

Porcellanite (FUF) 19

FiPp-33:12441 Major and trace elements and oxides match porcellanite Microcrystalline, oxidized plates Porcellanite (Highvale) 30
FiPp-33:11127 Major and trace elements and oxides match porcellanite Microcrystalline, oxidized plates Porcellanite (Highvale) 31
FiPp-33:13290 Major and trace elements and oxides match porcellanite Microcrystalline, oxidized plates Porcellanite (Highvale) 32

FiPp-33:6190 Major and trace elements and oxides match porcellanite Microcrystalline, oxidized plates Porcellanite (Highvale) 33

FiPp-33:11244 Major and trace elements and oxides match porcellanite Microcrystalline, oxidized plates Porcellanite (Highvale) 34

Table 4. Results of artifact identifications. FUF=Fort Union Formation. The macroscopic/microscopic qualities and figures are presented in Section 7.
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4. Raman spectroscopy analysis 
Raman spectroscopy is a non-destructive analytical meth-

od for determining mineralogy and crystalline properties. 
Laser light is emitted on a sample through a microscope 
lens, a detector then collects the backscattered light, and 
the inelastic light is presented on a spectra of Raman shift 
(cm-1). The spectra are characteristic of specific minerals and 
their crystal structures. There are several limitations to Ra-
man spectroscopy of archaeological materials. Artifact sam-
ples need to be thin enough to fit under the microscope stage, 
generally a few centimeters maximum. Surface topography 
is important, as a generally flat analysis spot is preferred, a 
slopping surface will deflect laser light and reduce the reflect-
ed light collected by the detector. Samples with extremely 
fine grain size may have very poor reflectance. Despite these 
limitations, Raman spectroscopy has been used successfully 
to associate archaeological materials with geologic sources 
(Bellot-Gurlet et al. 2004; Carter et al. 2012; Bonjean et al. 
2015; McMillan et al. 2019). This method is suitable for py-
rometamorphic materials, since it can; 1) identify specimen 
mineralogy and complement pXRF analysis of elemental 
composition; and, 2) potentially differentiate types of py-
rometamorphics from each other via mineralogical analysis. 

4.1 Methods
Samples were tested with a 532 nanometre (nm) Horiba 

Xplora Plus Raman system at MacEwan University (Depart-
ment of Earth and Planetary Sciences) in Edmonton. Settings 
were 1800/millimetre grating, 100% filter, 200 micrometre 
silt, and 300-500 micrometre hole. Acquisition time was 
2 seconds per accumulation, for 20 seconds. Each sample 
was analysed three consecutive times on different spots. The 
instrument was calibrated before each session using a SiO2 
standard at 520 (cm-1). Initially, we planned to run quantita-
tive analysis on the samples if carbonaceous material (CM) 
peaks were present in all groups, however the spectra of the 
two groups were markedly different (explained in the next 
section), so spectra were interpreted qualitatively. Mineral 
peak identification was made using Crystal Sleuth (Laetsch 
and Downs 2006), and a python script was used for baseline 
subtraction courtesy of Rhy McMillan. Raman analysis was 
completed on three samples each from the two pyrometa-
morphic groups, Alberta porcellanite and US porcellanite. 

4.2 Results
US porcellanite samples yielded definitive spectra at sev-

eral peak locations (Figure 9). However, Alberta porcellanite 

samples (Highvale Porcellanite artifacts from Ahai Mneh) 
had considerable noise, likely from extremely small grain 
sizes or instrumental interference. Because of this, there 
were no identifiable peaks (only diffuse rises) within the Al-
berta porcellanite groups (Figure 10). Raman shift acquired 
from US porcellanite samples consistently contained peaks 
at ~660 cm-1 and ~1010 cm-1 wavelengths. Sample North 
Dakota 1 contained a small peak ~520 cm-1, and the shoulder 
of a peak ~500 cm-1. 

Peaks in the Raman shift of all US porcellanite (~660 
cm-1 and ~1010 cm-1) are consistent with augite (Ca,Na)
(Mg,Fe,Al,Ti)(Si,Al)2O6, a pyroxene group mineral com-
mon in mafic igneous and high-temperature metamorphic 
rocks. The ~520 cm-1 peak within the North Dakota 1 sample 
is consistent with silica (SiO2), likely quartz. 

The Raman results, though small in sample size, point to 
an indicator mineral (augite) that may prove valuable for 
distinguishing US porcellanite from other archaeological 
materials of similar appearance. The Raman response sup-
ports pXRF results of major elements, that is, the detection 
of elemental components of augite (Ca, Mg, Fe, and Al), the 
crystals of which may be a notable component of some por-
cellanite.

5. Thin section analysis 
Thin sections are frequently used to study geological tex-

tures (e.g., sedimentary structures, grain size, shape, orienta-
tion) and the mineralogy of a rock, which inform diagenetic 
histories, formation processes, and classifications. 

5.1 Methods

Two samples of raw porcellanite from southeast Montana 
were selected for thin sections. Porcellanite samples were 
compared to thin sections of Tertiary Hills Clinker, non-vol-
canic natural glass, siltstone, and chert. A Zeiss Axio Scope 
A1 petrographic microscope and mounted Axiocam 105 
colour camera were used to view and photograph polished 
thin sections in plane polarized and cross polarized light at 
MacEwan University (Department of Earth and Planetary 
Sciences). The two porcellanite thin sections (P-1 and P-2) 
were assessed in greater detail than comparative materials 
and will be the focus of the following results. 
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Figure 9. Raman shift (cm-1) of three US porcellanite samples. 

Figure 10. Raman shift (cm-1) of three Alberta porcellanite artifacts from Ahai Mneh, FiPp-33. 

5.2 Results
Thin sections P-1 and P-2 were comparable in both tex-

ture and composition (Figures 11 and 12). A microcrystalline 
groundmass comprises the bulk of the samples, with clay to 
silt-sized mineral grains, organic matter, and vesicles dis-
persed throughout. Due to the extremely fine-grained nature 
of the samples, specific minerals could not be identified pe-
trographically. Subtle laminations interpreted to be bedding 
planes are visible at lower magnification by the distribution 
of relic mineral grains and organic matter, suggesting sedi-
mentary origins before subsequent alteration. Small (10-30 

micrometre) circular vesicles were also present and did not 
appear to follow the distribution of laminations. 

When compared with thin sections of other rock types of 
similar appearance or formation processes, there are notable 
differences (Figure 13). Vesicles (see Figure 12) signal a py-
rometamorphic or volcanic formation process and are gener-
ally not present in siltstone, chert, or other fine-grained sed-
imentary rocks. In pyrometamorphic materials, the size and 
abundance of vesicles and the texture of the rock are related 
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Figure 11. Thin section of porcellanite sample (P-1). PPL= Plane polarized light, XPL= Cross polarized light. 

Figure 12. Thin section of porcellanite sample (P-2). PPL= Plane polarized light, XPL= Cross polarized light. 

to the temperature conditions under which they formed. The 
vesicles in porcellanite were less prominent than Tertiary 
Hills Clinker and non-volcanic natural glass, which likely 
stems from their formation further from the heat source. 
Gases from the combustion of underlying coal seams are 
expected to be more abundant near their source and in high 
temperature zones, such as chimneys. Gases also more eas-
ily infiltrate more fluid materials, which are then trapped 
upon cooling. The composition, uniformity, and porosity of 
the parent material are also likely to influence its response to 
heat exposure and the general transmissibility of gases; high 
temperatures, proximity to fuel sources, and higher degrees 
of grain fusion are postulated factors to explain why Tertiary 
Hills Clinker and non-volcanic natural glass are more thor-
oughly vesiculated. Porcellanite is quite opaque, suggesting 
that temperatures during combustion metamorphism were 
not sufficient to melt the original mineral grains completely 
to produce a vitreous, transparent matrix (which occurred 
with Flat Top Mountain Clinker, Tertiary Hills Clinker, and 

non-volcanic natural glass). Dehydroxilation (the removal 
of water) during combustion metamorphism can create pore 
spaces that contribute to the opaqueness of a sample but 
this was not detected in thin section analyses. Bentor et al. 
(1981) note that the brick-red grade of clinker in the Powder 
River Basin is porous and resembles unglazed pottery. Clark 
and Peacor (1992) documented mineralogical, textural, and 
chemical changes over a continuum from unaltered shale to 
porcellanite and on to paralava (non-volcanic natural glass). 
At sufficient temperatures (but before melting), pore spaces 
are reduced as the clay matrix becomes homogenous. The 
porous clinker that Bentor et al. (1981) refer to may therefore 
be a low grade of porcellanite that was not as ideal for stone 
tool production. The current specimens are a high quality 
porcellanite, as evidenced by the uniform microcrystalline 
matrix and lack of pore space, which in turn suggests that 
Indigenous peoples likely spent time searching for grades of 
clinker that had undergone sufficient baking to fuse mineral 
grains and remove pore space. 
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Figure 13. Thin sections under plane polarized (left) and cross polarized light (right). US porcel-
lanite (A), Tertiary Hills Clinker (B), non-volcanic natural glass (C), siltstone (D), and chert (E).
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6. Geological summary: Distribution and origins 
of porcellanite and pyrometamorphic rocks 

The following summary of porcellanite formation pro-
cesses and extent in the Northern Plains is largely based on 
published studies supplemented by the preceding pXRF, 
Raman spectroscopy, and thin section analyses. Most US 
porcellanite origins begin with the formation of thick coal 
beds in the Paleocene Epoch (65-56 million years ago) in the 
Fort Union Formation of Wyoming, Montana, and the Da-
kotas, and the early Eocene Epoch (roughly 50 million years 
ago) Wasatch Formation of Wyoming, Montana, and neigh-
bouring states (Hefern and Coates 2004). These lignitic and 
sub-bituminous coals beds were formed in ancient swamps 
and can be over 30 metres thick (Flores and Cross 1991). 
Most clinker parent materials were laid down in the middle 
to late Cenozoic Era as layers of mudstone, shale, siltstone, 
and sandstone that overlie coal beds (Clark and Peacor 1992; 
Hefern and Coates 2004). These represent marine, fluvial, 
or lacustrine (lake) deposits later saturated during migration 
of fresh water. The result was an infilling of pores and the 
production of silicified sedimentary rocks. 

As water tables lowered, the coal beds were dried and ex-
posed and began burning in the Pliocene Epoch around four 
million years ago. Geological fractures in the overlying rock 
became chimneys of intense heat and melting. This can pro-
duce paralava or non-volcanic natural glass, which resem-
bles obsidian but is often riddled with vesicles. Hefern and 
Coates (2004) note that porcellanite formed from shale or 
siltstone that was intensely heated near, but before, the point 
of melting. The rock recrystallized and partially fused to as-
sume a uniform, ceramic texture. Clinker beds can be two 
to three times thicker than the underlying coal bed but only 
small portions of that are uniform porcellanite suitable for 
stone tool manufacture. Some 4,200 km2 of clinker outcrops 
are associated with burned coal seams in the Powder River 
basin of Wyoming and Montana alone (Hefern and Coates 
2004). Given this ubiquity, clinker outcrops yield varying 
grades of pyrometamorphic material. High quality porcel-
lanite cobbles were likely harvested near chimney outcrops 
or along hillsides and valley bottoms. Very few examples are 
known in Montana of pre-contact pits excavated to quarry 
porcellanite cobbles (Patrick Rennie, personal communica-
tion, 2021). 

The porcellanite west of Edmonton appears associated with 
coal from the Ardley Coal Zone in the upper member of the 
Scollard Formation (Fenton et al. 1985:4; Alberta Geologi-

cal Survey 2020). This coal-rich zone and the immediately 
overlying Paskapoo Formation are of Paleocene age, coeval 
with the Fort Union Formation (Hamblin 2004). Like the 
Fort Union Formation, interbedded sandstones, siltstones, 
and mudstones overlying coal seams of the Scollard Forma-
tion are of fluvial, floodplain, and lacustrine origin, eroded 
from uplift of the North American Cordillera during the Lar-
amide Orogeny up to roughly 55 Ma (McDonald 1972:248; 
Hamblin 2004:6; Dawson et al. 2012). Strata in the Scollard/
Paskapoo and Fort Union formations affected by pyrometa-
morphic processes are of comparable age and composition, 
but different parent sediments from different drainage basins 
of the ancestral Rocky Mountains and adjoining ranges may 
impart detectable geochemical differences.

The coal is actively mined west of Edmonton and we apply 
the mine name, Highvale, to what is presumed to be the as-
sociated porcellanite outcrop. The origins and natural extent 
of Highvale Porcellanite will remain poorly understood if, 
as speculated, the parent outcrop has been destroyed during 
extensive coal mining (Ralwluk et al. 2011). 

In thin section, circular porcellanite vesicles, when com-
bined with the presence of a microcrystalline matrix, con-
firm that the materials did not melt and become fluid (which 
could produce elliptical vesicles). The vesicles, and perhaps 
pore space, make porcellanite lighter than other toolstones 
but do not alter the transmission of impact waves during 
flintknapping (the manufacture of stone tools). 

Porcellanite retains signatures of sedimentary origins in 
its morphology, geochemistry, and mineralogy, including 
remnant laminations, major element composition common 
to shales (Fe, Al, and Si), and relative percentages of oxides. 
However, the pyrometamorphic process imparts detectable 
changes. All of the pyrometamorphic materials included in 
this study exhibit vesicles. Baking and melting create an oth-
erwise uniform material but unlike uniform cherts, pyromet-
amorphic rocks retain greater relative concentrations of trace 
elements, some of which are useful for provenance studies 
(Kristensen et al. 2019b). Lastly, Raman analyses suggest 
that US porcellanites burned with enough intensity and du-
ration to generate crystal growth of metamorphic minerals 
like augite. However, it does not appear that porcellanite was 
subjected to as high heat as Tertiary Hills Clinker, Flat Top 
Mountain Clinker, and non-volcanic natural glass. 
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High quality porcellanite formed in Wyoming, Montana, 
North Dakota, and perhaps southern Saskatchewan, in addi-
tion to central Alberta. The occurrences of Flat Top Moun-
tain Clinker, Tertiary Hills Clinker, and near-surface coal 
beds across the continent, indicate that pyrometamorphic 
rocks suitable for pre-contact toolstone production may exist 
across North America.

7. Identification of porcellanite

7.1 Macroscopic features
The most common colours of US porcellanite are a uni-

form grey and purple (Figures 14-16). Additional colours 
include maroon, dark grey, blue-grey, brown, tan, dark red, 
black, and grey-green (the latter is currently only recognized 
from a source in northeast Montana). The material is opaque 
with a typically dull lustre. In the authors’ experience, some 
grey varieties can be glossy or waxy in lustre. Grey variet-

ies can also display faint banding (remnants of sedimenta-
ry processes that survived baking). It does not appear that 
these sedimentary structures produce cleavage planes, pre-
sumably because of ample fusion. Fredlund (1976) thought 
that purple and red US porcellanite formed under oxidative 
conditions during coal combustion while the grey and black 
varieties formed in reducing environments (see also Grapes 
2011:109). It is relatively common to encounter specimens 
with both grey and purple components (Figure 16), which 
suggests that the colouration may relate more to parent ma-
terial. Nodules of raw porcellanite are typically quite blocky 
because of the limited transport from their chimney or 
clinker bed origins but rounded cobbles of porcellanite are 
commonly found along the Missouri drainage. Unlike other 
fine-grained materials, it does not appear that porcellanites 
typically acquire a patina or weather in a way that signifi-
cantly alters its appearance. However, some specimens (e.g., 
number 5 in Figure 16) bear a patina or shell that may relate 
to a specific diagenetic environment after deposition.  

Figure 14. Examples of grey porcellanite (presumably from Montana) projectile points. Specimens 1, 2, 3, and 5 are from the Picotte Collection in the 
Medicine Hat area of southeast Alberta. Specimen 4 is from the Bull Collection near Lethbridge in southern Alberta.
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Figure 15. Purple porcellanite (presumably from Montana) projectile points. Specimen 1 is from the Zelmer Collection 
near Nanton in southern Alberta. Specimen 2 is 61-4:328 (location unknown, housed in Royal Alberta Museum), Spec-
imen 3 is H96-40-2 (location unknown, Royal Alberta Museum), Specimen 4 is 61-4:390 (location unknown, Royal 
Alberta Museum), and Specimen 5 is H10-25:684 (Val Diederich collection, Edmonton area, Royal Alberta Museum).

Figure 16. Examples of grey and purple porcellanite (presumably from Montana) projectile points. Specimens 1 and 2 
are from the Picotte Collection, Medicine Hat area, southeast Alberta. Specimen 3 is 60-2:244 (location unknown, housed 
at the Royal Alberta Museum), Specimen 4 is H95-63-145 (location unknown, housed at the Royal Alberta Museum), and 
Specimen 5 is FjPj-21:1 from central Alberta (Royal Alberta Museum).
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Figure 17. Picotte 2 (porcellanite), uncatalogued, Picotte Collection, 
Medicine Hat area, southeast Alberta. 

Figure 18. Picotte 3 (porcellanite), uncatalogued, Picotte Collection, 
Medicine Hat area, southeast Alberta.

7.2 Microscopic features 
Under magnifications of 10-50X, grey porcellanite ap-

pears uniform and very fine-grained (Figures 17-19). Purple 
porcellanite under magnification is slightly coarser grained 
(Figures 20-22). The difference is notable in texture. Under 
magnifications exceeding 50X, small black circles become 
identifiable as dirt-filled vesicles, particularly in the fine-
grained grey porcellanite. Flake scar morphology (e.g., ter-

mination) doesn’t suggest any difference in flaking qualities 
of grey versus purple porcellanite although knappers (people 
who make stone tools) note that purple porcellanite contains 
less internal inconsistencies and is a more forgiving material 
(Rennie, personal communication, 2021). Some have noted 
that porcellanite is hard to pressure flake, which may relate 
to the fusion of mineral grains that can hinder clean shearing.

Figure 19. Zelmer corner notched (CN) point (porcellanite), uncatalogued, 
Zelmer Collection, Nanton, southern Alberta. Note small vesicles. 

Figure 20. Specimen FfPi-13:38 (porcellanite) (Royal Alberta Museum).
Note coarser grain than most grey porcellanites. 
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Figure 21. Picotte 1 (porcellanite), uncatalogued, Picotte Collection, 
Medicine Hat area, southeast Alberta. 

Figure 22. Picotte 4 (porcellanite), uncatalogued, Picotte Collection, 
Medicine Hat area, southeast Alberta. 

9.3 Similar materials to US porcellanites
Porcellanite flakes and finished artifacts can be easily mis-

taken for chert, mudstone, or siltstone. We present a series 
of photographs to compare porcellanite to materials of dif-
ferent origin to highlight defining characteristics. Under a 

low-power microscope, the mineralogical structure of chert 
is distinguishable from porcellanite (Figures 23-25). Chert 
appears very uniform with no visible grains (cryptocrystal-
line). Chert can also bear microfossil inclusions. 

Figure 23. Picotte 5 (red chert projectile point), uncatalogued, Picotte 
Collection, Medicine Hat area, southeast Alberta. Note internal plate chips 
common to cryptocrystalline materials (lower portion of inset). 

Figure 24. Zelmer 2 (grey chert projectile point), uncatalogued, Zelmer 
Collection, Nanton area, southern Alberta. Note plate chips common to 
cryptocrystalline materials (upper portion of inset). 
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Figure 25. Zelmer McKean (beige chert projectile point), uncatalogued, 
Zelmer Collection, Nanton area, southern Alberta. 

Figure 26. Zelmer 1 (siltstone projectile point), uncatalogued, Zelmer 
Collection, Nanton area, southern Alberta. Note internal cracks that are 
generally not found in fused materials like porcellanite. 

Figure 27. Zelmer 3 (mudstone projectile point), uncatalogued, Zelmer 
Collection, Nanton area, southern Alberta. 

Like porcellanite, siltstones and mudstones are typically 
opaque and dull in lustre. Siltstones are made of relative-
ly uniform silt grain size while mudstones are a mixture of 
fine-grained particles (generally silt and clay) that formed 
under aqueous and often biogenic conditions (e.g., organic 
muds laid in deep oceans) (Potter et al. 2005; Macquaker 
et al. 2007; Lazar et al. 2015). Shales are typically made of 
uniform clays. Siltstones tend to appear uniform but coarser 
than chert (Figure 26). The mixture of clay- and silt-sized 
particles in mudstones is often visible under a microscope 
and in texture (Figure 27). This can be used to distinguish 
artifacts of this material from chert and porcellanite. The 
boundaries between siltstone and mudstone rock types are 
not always distinct and they can blur into porcellanites de-
pending on the parent material and degree of heat alteration. 

Compared to US porcellanites, Highvale Porcellanite has 
a few distinctive features (Figures 28-34) including red ox-
idized shells or plate fragments retained on outer surfaces. 
Artifacts lacking red patches cannot be easily told apart. Fig-
ures 14 to 34 will hopefully assist the determination of raw 
material types but confident assignments may not be possi-
ble using macroscopic and microscopic methods. Figure 35 
compares microscopic traits of similar materials. 
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Figure 28. Highvale Porcellanite artifacts from Alberta. Specimen 1 is FgPh-1:288, Specimen 2 is FfPi-13:25, Specimen 3 is FiPp-33:6941, Specimen 
4 is FfPi-12:43, and Specimen 5 is H68.4.94 (Royal Alberta Museum).

Figure 29. Highvale Porcellanite artifact FfPi-13:113 (Royal Alberta Mu-
seum).

Figure 30. Highvale Porcellanite wedge Ahai Mneh, FiPp-33:12441 
(Royal Alberta Museum).
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Figure 31. Highvale Porcellanite wedge Ahai Mneh, FiPp-33:11127 
(Royal Alberta Museum).

Figure 32. Highvale Porcellanite Ahai Mneh, FiPp-33:13290 (Royal Al-
berta Museum).

Figure 33. Highvale Porcellanite combination flake tool Ahai Mneh, 
FiPp-33:6190 (Royal Alberta Museum).

Figure 34. Highvale Porcellanite edge modified flake tool Ahai Mneh, 
FiPp-33:11244 (Royal Alberta Museum).
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Figure 35. Microscope images of the variabilities of porcellanite and materials that can be of similar appearance or are formed from similar geological 
processes (pyrometamorphism).

8. Identification summary 
We present above macroscopic, microscopic, geochemi-

cal and mineralogical comparisons of porcellanites, chert, 
mudstone, siltstone, and ironstone. The formation of por-
cellanites from coal combustion has imparted a relatively 
distinct microscopic composition including a uniform mi-
crocystallinetexture and small vesicles. Major element geo-
chemistry can distinguish porcellanites from most visual-
ly-overlapping materials. Our geochemical results suggest 
that distinguishing sources of pyrometamorphic rocks is 
possible but larger sample sizes are needed. Realistically, we 
suspect that porcellanites from Montana and North Dako-
ta have overlapping geochemistries due to a shared host in 
the Fort Union Formation. Raman spectroscopy was useful 
for confirming pXRF results and hinting at the presence of 
detectable key indicators of the pyrometamorphic process 
(e.g., augite). The trace elements and augite occurrence are 
particularly informative and warrant further verification and 
replication. 

9. Archaeological significance: Records of 
porcellanite and other pyrometamorphic 
materials in Alberta and Montana

Indigenous peoples were aware of the utility of pyromet-
amorphic rocks since early colonization of the New World. 
Porcellanite artifacts have been found at Clovis sites in 
Montana (Jones 1996), North Dakota (Huckell et al. 2011), 
Wyoming (Prasciunas 2013), and Saskatchewan (Meyer 
and Liboiron 1990). A likely porcellanite Midland/Goshen 
point was found in southern Alberta near Frank Lake (Gryba 
1988). Further north, Tertiary Hills Clinker was utilized in 
Northwest Territories over 10,000 years ago (Kristensen et 
al. 2019b). Indigenous peoples were likely aware of active 
burns both at bocanne features in the north (a type of chim-
ney structure) and burning coal seams in the US. Some of 
these landform types were regularly visited in historic times 
and figured in oral histories (see Kristensen et al. 2019b). If 
these types of geological features were visited in Late Pleis-
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tocene Beringia and northeast Eurasia, it would have afford-
ed first-hand observations of the power of heat-treating raw 
materials. The first occupants of the continent were likely at-
tuned to landscape features indicative of ancient and current 
natural burning that were often associated with high quality 
lithic raw materials.

Porcellanites were used in Alberta through the Holocene 
in the Paleoindian Period to the Middle Pre-contact (e.g., 
ElPa-1, Hanna and Neal [1992], Brumley and Dau [1988]) 
and Late Pre-contact periods (e.g., EfOw-26, Goldsmith 
[2005], EgPm-82, Peach [2006], EgPn-230, Vivian et al. 
[1998]). Early Pre-contact Period porcellanite instances 
include a Hell Gap point from the Duchess area and Cody 
Complex examples at the Fletcher site (DjOw-1) and Little 
Gem (Johnston collection), all in southern Alberta (Figure 
36) (Bubel et al. 2012:41; Dawe 2013). As of 2021, 54 Al-

berta sites have porcellanite listed on site forms, although 
more examples exist where porcellanite was recovered but 
not mentioned on a site form. The distribution of these sites 
is logical given the extension of the Northern Plains into 
central Alberta (Figure 37).

The movement of Montana and North Dakota lithic ma-
terials into Alberta has been discussed elsewhere (e.g., Lo-
veseth 1980; Reeves 1983; de Mille 1997; Krahulic 2016). 
Toolstone materials from distant sources in the northern 
forests have been linked to major waterways as conduits 
of movement (Kristensen et al. 2016a, 2016b); on the open 
plains of southern Alberta, unhindered pedestrian movement 
rendered waterways less important. Porcellanite sites in Al-
berta support this. US porcellanite outcrops may have been 
within seasonal rounds of Indigenous peoples in Alberta or 
the material may have been exchanged with neighbours. 

Figure 36. Early period points likely made of porcellanite or other pyrometamorphics, including stemmed points from the Ahai Mneh 
site, FiPp-33, in central Alberta (1 and 2), a stemmed point (Hell Gap) from the Duchess area (3), south-central Alberta (photographed 
courtesy of Jim McMurchy), and Cody Complex examples from the Fletcher site, DjOw-1, in southeastern Alberta (4, 5, and 6) (photo-
graphed courtesy of the Royal Alberta Museum).
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When identified in Alberta, porcellanite is generally a small 
component (less than 0.5%) of the assemblage. Exceptions 
include Head-Smashed-In Buffalo Jump (DkPj-1), where up 
to 12.9% of the lithics are porcellanite, and the Cluny site 
(EePf-1) where 32.5% of lithics are porcellanite (Murchie 
2013). The number of porcellanite sites in Alberta is lower 
than obsidian (roughly 400 recorded sites) and Knife River 
Flint (roughly 250 recorded sites). But in terms of artifact 
abundance, porcellanite is more common than both. By log-
ic, porcellanite was less coveted than these other materials 
for functional and aesthetic reasons (obsidian is very sharp 
and lustrous while Knife River Flint is a very workable raw 
material of attractive colour), which may make porcellanite 
ideal to examine in terms of movement. That is, porcellanite 
may be a more accurate indicator of direct movement of peo-
ple (picked up during seasonal rounds), while other US ma-
terials like obsidian and Knife River Flint were more likely 
to be exchanged en route to Alberta. However, because the 
material is more easily mistaken for other toolstones, porcel-
lanites may be underrepresented in site forms and in discus-
sions of raw material movement in southern Alberta. 

In the North Saskatchewan drainage system of central Al-
berta, an isolated occurrence of porcellanite usage is noted 
at Ahai Mneh (FiPp-33), a hilltop site near Wabamun Lake 
west of Edmonton (Soucey et al. 2009; Rawluk et al. 2011; 

Schenk and Yanicki 2011; Hallson 2017). Ahai Mneh was 
investigated in 2008 during mitigation efforts for a proposed 
expansion of the Highvale surface coal mine (Soucey et al. 
2009) and was revisited as part of an archaeological field 
school run by the University of Alberta’s Institute of Prai-
rie Archaeology in 2010 and 2011. Identification of porcel-
lanite at the site was based on the material’s similarity to 
“unglazed porcelain” (Soucey et al. 2009:36). A total of 965 
pieces of porcellanite, including worked tools and debitage, 
were collected between 2008 and 2011 (7.6% of the lithic 
assemblage), making it the second most common raw mate-
rial at the site after locally sourced quartzite (Soucey et al. 
2009:Table 1; Hallson 2017:Figure 5). Finished porcellanite 
tools include two lanceolate point bases attributed to the Ag-
ate Basin/Hell Gap range of variability (ca. 10,200-9,600 
B.P.; Schenk and Yanicki 2011:37). The material’s use re-
mained consistent through to the Late Pre-contact (Rawluk 
et al. 2011:11-12). Noting an unusually low ratio of finished 
tools to debitage, Soucey et al. (2009:57, Figure 21) specu-
lated that the material was sourced from nearby coal beds. 
A lack of cortex on any porcellanite pieces further indicates 
the material was obtained through direct quarrying (Hallson 
2017:35). The discovery of a pre-contact porcellanite quarry 
would be of great significance but the outcrops may have 
been destroyed by recent coal mining. Private collections in 
the Edmonton area do contain porcellanite projectile points: 
we hope the preliminary pXRF and Raman spectroscopy 
work presented here stimulates interest in the identification 
of this material, which could help link several sites to a po-
tential quarry west of Edmonton. 

Hughes (2011) and Murchie (2013) note that porcellanite 
outcrops on the Bow River near the Cluny site (EePf-1) in 
southern Alberta. If pre-contact use is confirmed, this py-
rometamorphic rock may originate in different geological 
strata than the Fort Union Formation of the US, which could 
impart a detectably different geochemistry or mineralogy. 
On the other hand, the ceramics, distinctive palisade and site 
layout, and canid aDNA all suggest that the One Gun Phase 
occupation of the Cluny site is very likely to be the result of a 
protohistoric, intrusive population that could well have em-
anated from porcellanite source areas in the United States. 
Further work to determine whether these porcellanites are of 
local or distant origin would be of great interest with respect 
to one of Alberta’s most enigmatic sites (Forbis 1977; Byrne 
1978; Bartholdy et al. 2017). 

Lastly, Johnson (1998) notes that porcellanite outcrops 
likely occur in southern Saskatchewan, which would explain 
their appearance at several archaeological sites (see Meyer et 
al. 2011). These would presumably belong to the Fort Union 
Formation and may therefore match the geochemistry and 
mineralogy of porcellanite from Montana and North Dakota.  

Figure 37. Distribution of archaeological sites in Alberta with re-
corded porcellanite in relation to known high quality Montana por-
cellanite outcrops (spatial data courtesy of Patrick Rennie, 2021).
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10. Concluding statement
Porcellanite is a pyrometamorphic rock produced by nat-

ural coal combustion. The recrystallization process created 
a uniform material suitable for stone tool manufacture that 
is similar in appearance to fine-grained sedimentary rocks 
such as chert, mudstone, and siltstone. Microscopic traits, 
like vesicles, when considered along with major and trace el-
ement data gleaned from pXRF, can enable accurate identi-
fications of porcellanites in archaeological assemblages. We 
present geochemistry and mineralogy data that will hope-
fully stimulate further work to differentiate specific sources 
of US and Alberta porcellanites. When combined with pho-
tographic libraries, published provenance studies of porcel-
lanite can help identify this pyrometamorphic material, and 
in the process, reconstruct toolstone use, movement, and ex-
change patterns in Alberta and western North America. 
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somewhat unusual, noteworthy archaeological site into a 
broader regional prehistory. 

Archaeologists face considerable challenges when in-
vestigating the prehistory of Canada’s Boreal Forest re-
gion. As Ives (1993:8) notes, Indigenous Boreal Forest 
peoples were organized into small, mobile socio-eco-
nomic units that often created small, short-term occupied 
campsites. There are often very few artifacts left at such 
sites and little to no stratification in the archaeological 
record. In the Peace River Lowlands there are a few exc-

1. Introduction
In 1987, while conducting archaeological research in the 

Fort Vermilion area, northern Alberta, Heinz Pyszczyk, 
along with local high school students, discovered one of 
the largest prehistoric archaeological sites thus far record-
ed in the area (Pyszczyk 1990, 1993). Much of the site, 
which we refer to as the Gull Lake site (IcQa-31), lies in 
a cultivated field approximately eight kilometres north-
west of the hamlet of Fort Vermilion, Alberta (Figure 1). 
In 2018, we returned to the site to collect more artifacts 
and to test areas that might not have been cultivated. This 
paper describes our findings and places the results of this 
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eptions such as the Peace Point site (Stevenson 1986) near 
Lake Athabasca, Daishowa (Loveseth 1987; Bobrowsky et 
al. 1988) near the city of Peace River, and the Dunvegan pre-
historic site (Smith and Neary 1991) along the Peace River 
south of Fairview, Alberta.

Although the Gull Lake artifact collection comes from a 
cultivated field, we feel it warrants further study because: 
1) it contains some unusual, rare artifacts; 2) little is known 
about many of the lithic raw materials (of which there is a 
considerable range); 3) the possibility exists that there are 
stretches of undisturbed sediments nearer to a small creek 
that might contain intact archaeological remains; 4) the site’s 
location might inform important areas of prehistoric human 
settlement in northern Alberta; and, 5) its relatively long his-
tory of occupation (perhaps 9,000 years or longer) and then 
sudden abandonment in the Historic Period must be more 
fully explored. In this paper, we elaborate on these and other 
topics regarding northern Indigenous history.

2. Peace River Lowlands and Fort Vermilion 
environment

The Peace River Lowlands were ice-free by about 13,000 
years ago (Dalton et al. 2020). A boreal forest, dominated by 
spruce, colonized the area sometime after that date (Dyke 

and Prest 1987; Ives 1993:8). By 6,000 B.P. the modern, 
mixed wood boreal forest vegetation was already established 
(Richie 1989). This ecotone contains aspen forests in drained 
areas and natural prairie-like fens in the low, wet areas. Open 
pine forests are present in the higher, dry, well-drained areas 
containing sandy aeolian or fluvial deposits. The present to-
pography of the area is variable. Some areas contain gently 
rolling sand dune deposits with jack pine. The Glacial Lake 
Peace lakebed terrain, which dominates the area, consists of 
large stretches of very flat sections of fens and grasslands. 
The Peace, Boyer, and Ponton rivers have down-cut through 
lakebed deposits, exposing Cretaceous bedrock formations 
of shale, sandstone, and siltstone, as well as quartzite and 
chert pebbles and rocks. In north central Alberta, soils range 
from well-drained luvisols, to more acidic podzols forming 
on the sandy substrate in the forested areas, and gleysols 
and histosols in areas with wetter, poorly drained conditions 
(Canada Department of Agriculture 1974). The formation of 
these various types of soils are determined by: 1) climate; 2) 
living organisms; 3) parent material; 4) topography; and, 5) 
time (Brady 1974:303).

2.1 Human – ecological relationships
The Lowlands host a large variety of fauna, distributed 

over a vast area, which, according to historic ethnographies, 
were all mostly consumed by Indigenous peoples whenever 

Figure 1. Fort Vermilion area, northern Alberta, location (red) of Gull Lake site (IcQa-31).
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available (Ives 1993). Small groups of highly mobile people, 
covering large expanses of land, moved seasonally to exploit 
the mostly solitary large game animals in the northern Bore-
al Forest. Some large game animals, such as moose, moved 
down from their summer habitats in the Birch and Caribou 
mountains into the lowlands during the winter months (Ives 
1993:24). Others, including large numbers of wood bison, 
roamed certain parts of the Boreal Forest. 

At contact, the Fort Vermilion region contained a high 
density of large game animals. Alexander Ross stated that 
without provisions made in the Boyer River area during the 
early 1790s, the trade and transport of furs out of the north 
was not possible (HBCA B.9/a/1). As Ives (1993:24) notes, 
fish, occurring in large numbers during certain times of the 
year, would also have drawn people to confluences of major 
streams and rivers. All these factors affected to some degree 
both the movement and settlement of Indigenous peoples in 
the Peace River Lowlands.

3. Background

3.1 Northern Alberta prehistory
Prior to the mid-1970s, archaeologists had conducted 

little research in northern Alberta. In 1976, Paul Donahue 
(1976) surveyed the Caribou and Birch mountains and the 
Athabasca and Peace river drainages, including the Fort Ver-
milion area. In 1981, John Ives (1981) conducted a more 
thorough reconnaissance of the Middle and Lower Peace 
River areas, including the Fort Vermilion area. Others fol-
lowed, working in the Caribou Mountains (Conaty 1977), 
Birch Mountains (Ives 1985; 2017), the Fort McMurray area 
(Conaty 1980; Ives and Fenton 1985; Ronaghan et al. 2017) 
and along Peace River (Stevenson 1986; Bobrowsky et. al. 
1988; Smith and Neary 1991), including the Fort Vermilion 
area (Donahue 1976; Ives 1981; Pyszczyk 1990, 1991, 1993; 
Romano 2016). We summarize this work below.

Precise dating of archaeological remains, including 
time-diagnostic projectile points, and relatively restricted 
site survey of an immense area of the province, continue to 
plague construction and refinement of human prehistory and 
land use of northern Alberta Indigenous peoples. Based pri-
marily on a variety of projectile point styles, and little in situ 
dating, the human history of the region spans a period from 
Paleoindian to Historic Period times (Donahue 1976; Ives 
1993). Dates for the earliest occupations remain controver-
sial but, based primarily on projectile point morphology, an 
estimated age of at least 8,500 – 9,000 calendar years B.P. 
has been proposed (Ives 1993). That period is represented 
by lanceolate bifaces, some occasionally similar to southern 

lanceolates (e.g., Agate Basin, Alberta, or Scottsbluff styles 
(Ives 1993:9). Middle and Late Prehistoric projectile points, 
likely representing atlatl and bow and arrow technology, in-
clude stemmed, corner- and side-notched varieties similar 
to more northern traditions (i.e., Taltheilei) and Northern 
Plains traditions (i.e., Oxbow and Plains side-notched vari-
eties) (Donahue 1976; Ives 1993: Gordon 1996).

Prehistoric peoples used a combination of direct percussion 
and pressure flaking techniques to make stone tools in north-
ern Alberta. These methods are identified by morphology 
and types of lithic reduction flakes in northern assemblages. 
Also, evidence of microblade technologies are present in the 
region. Pyszczyk (1991) found a complete microblade core 
at the Gull Lake site in 1987. This core (Figure 2) resembles 
others found in the Northwest Territories and southwestern 
Yukon, designated as the Northwest Microblade Tradition 
(Workman 1978; Millar 1981; Younie et al. 2016; Magne 
and Fedje 2017). Ground stone technology, except for a few 
nephrite adzes, is rare in the region.

Raw materials for stone tool manufacture include primar-
ily local lithics (quartzites, cherts, and silicified mud- and 
siltstone) and some exotic materials (obsidian, Knife River 
Flint, and Tertiary Hills Clinker) (Donahue 1976:110; Ste-
venson 1986; Pyszczyk 1991; Ives 1993:18-20; Dawe 2013; 
Bereziuk 2016). Sources have yet to be found for some of 
the local lithics, such as Peace River Chert and Peace Point 
Chert, and other cherts found in Fort Vermilion area assem-
blages. Nephrite, although rare in the region, sources west in 
British Columbia (Kristensen et al. 2016).

Figure 2. Microblade tablet recovered from the Gull Lake site (from 
Pyszczyk 1991:291).
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Indigenous prehistoric land use is reflected in the location, 
density, and size of prehistoric sites in the region. For ex-
ample, when examining archaeological site distribution in 
northeastern Alberta, Donahue (1976:118) noted a higher 
site density in the Birch as opposed to the Caribou Moun-
tains. He suggested this greater site density in the former 
region was a function of more favourable habitat and likely 
food resources. Donahue (1976:42) also found high archae-
ological site densities in the Fort Vermilion area and other 
parts of the Lower Peace River. Ives (1981) later expanded 
on Donahue’s Peace River survey, also finding sites on the 
lower river terraces. Ives (1993:25) concluded:

The large site concentrations along the Peace and Atha-
basca Rivers pretty much coincide with the locations 
and Native groups we learn of at the outset of the fur 
trade, places such as Peace Point, and groups such as 
the Athabasca Cree. The traders were of course highly 
dependent on country foods and Native fort hunters 
for their provisions. Many factors affected the location 
of any given fur trade post, but it is in no way surpris-
ing to see a corresponding tendency for fur trade posts 
to cluster near these larger concentrations of prehis-
toric sites. 

3.2 Fort Vermilion area prehistory 
Donahue (1976) and Ives (1981) found a considerable 

number of sites along the Peace River in the Fort Vermilion 
area, ranging from sparse lithic scatters to larger sites with 
higher artifact densities (e.g., IcPx-1). Neither archaeologist 
surveyed far from the Peace River. In 1987-88, Pyszczyk 
(1990) surveyed exposed areas away from the Peace River in 
both the Fort Vermilion and La Crete areas. The survey was 
intended to gain a better understanding of the archaeological 
site density and distribution of the region, and the relation-
ship of sites to certain physiographical features. Pyszczyk 
(1990) identified a total of 40 archaeological sites during 
that survey (some far away from major rivers). Archaeolog-
ical remains at these sites ranged from a few lithic flakes to 
dense lithic scatters spread over a large area, containing both 
considerable debitage and tools. 

The current number (since 2018) of archaeological sites 
in the region is high relative to surrounding areas (Figure 3). 
However, this high site density may be a function of our ar-
chaeological methodologies and visibility of sites in the Fort 
Vermilion region. We cannot, therefore, conclude with any 
certainty that other areas would be equally productive had 
visibility been as good and our survey methods as thorough 
as in the Fort Vermilion and La Crete areas. 

Figure 3. Archaeological site density and distribution in the Fort Vermilion – La Crete region.
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To date, most archaeological sites in the Fort Vermilion 
area contain little or no stratigraphy, and few organic ma-
terials suitable for radiocarbon analysis, creating problems 
dating associated archaeological remains. Unfortunately, 
archaeologists recovered few time-sensitive artifacts at the 
few deeply stratified sites, such as Peace Point (Stevenson 
1986), Daishowa (Loveseth 1987; Bobrowsky et. al. 1988), 
and Dunvegan (Smith and Neary 1991). At the Gull Lake 
and other sites in the area, there was no apparent stratigra-
phy, but potentially time-diagnostic artifacts were recovered 
in an undated context (Figure 4). This lack of stratigraphy 
is a consequence of cultivation and low rates of sediment 
deposition. In 2018, we hoped to resolve these problems by 
testing near the creek, which may have flooded, resulting in 
possible stratigraphic deposition at the Gull Lake site.

across from the community of Fort Vermilion. Settlement 
likely began soon after the construction of the HBC Fort 
Vermilion II in c.1830. The original Lambert log buildings, 
dating back to c. 1912 and 1915 still stand on these proper-
ties. Presumably, the adjacent fields were also cleared and 
cultivated sometime during or after initial settlement. 

4.2 Collection and recording methods
In 1987 and 1988, with the help of three high school stu-

dents and one assistant, Pyszczyk walked the site, surface 
collecting lithic tools and debitage. This gave us some idea 
of not only the variety of tool types present, but also the lith-
ic reduction techniques used, and the types of raw materials. 
We did not piece-plot the artifacts because we collected from 
a cultivated field. We also did not conduct shovel testing, ei-
ther in the field or edges nearer the creek. Because the Lam-
bert families still lived in both residences, on either side of 
the road, we kept a respectful distance away from their prop-
erties, and therefore could not define the site’s boundaries.

4. The Gull Lake site

4.1 Location
The Gull Lake site is on the north side of a small creek 

joined to a small, shallow lake to the east (Figure 5). The site 
occurs primarily in a cultivated field; however, it continues 
into undisturbed forested lands further west along the small 
creek. Also, there is an area, presently covered by bush be-
tween the cultivated field and the creek edge, which may be 
undisturbed. The site is relatively flat, rising slightly toward 
the north away from the creek edge (Figure 6). 

The west side of Gull Lake, where the prehistoric remains 
are located, was settled in the early 1900s by the Lambert 
family on both sides of Hwy 88 (and perhaps earlier). This 
area was on the periphery of the river lot settlement known 
as Buttertown, located on the north banks of the Peace River 

Figure 4. Lithic tools from Fort Vermilion – La Crete region, 1987 (from 
Donahue 1976; Pyszczyk 1990). Bottom right-hand lanceolate bifaces 
from near La Crete (Pyszczyk 1990) and Fort Vermilion (Donahue 1976).

Figure 5. Surveyed area of IcQa-31.

Figure 6. View of the Gull Lake site looking west.
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In 2018, 38 people, primarily from the University of Le-
thbridge archaeological field school, surface collected from 
approximately 13 hectares of cultivated field, starting at the 
east side of Hwy 88 and ending at the northwest margin of 
Gull Lake. Ground visibility ranged from good to average as 
the local crop had already come up. This time we surveyed 
closer to the abandoned Lambert log cabin and past it to get 
some idea of the site’s east boundaries. In the process we 
also collected an assortment of Historic Period artifacts that 
mostly occurred near the Lambert property. The students 
plotted the UTM’s of the artifacts they collected. Finally, 
they dug 11 test pits on the east side and two test pits on the 
west side of Hwy 88 to assess the nature of those sediments, 
and possible artifact content and context in those areas (Fig-
ure 7). 

4.3 Test pits, soils, and sediments 

There is a stretch of treed land between the cultivated field 
and the small creek to the south (Figure 7). We wanted to 
determine if archaeological deposits extended into the area 
south of the cultivated field, and if there was possible over-
bank flooding of the small creek. If so, it could have resulted 
in stratified layering in the area. 

All test pits were dug 40 cm - 50 cm deep. Two test pits 
were dug in the cultivated field (TP 10 and TP 13) to deter-
mine if intact cultural deposits were present below the plow 
zone. Test Pits 1 and 2 were dug on the west side of the high-
way. Test Pits 8, 9, 11, and 12 were positioned outside the 

current plowed field, but in a section of land that may have 
been cultivated in the past (there is limited arboreal vegeta-
tion in this area). Test Pits 4-7 are clustered 200 meters east 
of Test Pits 8-13. Test Pit 3 is near the abandoned Lambert 
log cabin. No cultural remains were recovered in any of the 
test pits.

We chose the profiles of Test Pits 5, 9, and 11 to describe 
sediment matrices and formation on the east side of the high-
way (Figure 8A-C). All soil nomenclature follows the sys-
tem for soil classification for Canada (Canada Department of 
Agriculture 1974; Soil Classification Working Group 1998). 
The characteristics and layers (with some minor differences) 
of all three test units are relatively similar. The layering in 
these units is most reminiscent of orthic grey luvisols. Lu-
visolic soils develop under deciduous, coniferous, or mixed-
boreal forests, or in mixed forest-grassland transitional 
zones (Canada Department of Agriculture 1974:73). They 
are the predominant soil type in northern Alberta. Luvisolic 
soils are characterized by an acidic eluvial horizon overly-
ing a Bt horizon with accumulated silicate clay (Lavkulich 
and Arocena 2011; Pennock and Sanborn 2015). The surface 
epipendons often include L, F, and H horizons of varying 
thickness, ranging from intact organic matter (L) to decom-
posed organic matter (H). Luvisols display Ah horizons of 
varying thicknesses covering a light grey colored eluvial 
Ae horizon, occasionally a darker brown AB horizon, and 
clay enriched illuvial BA horizon. Orthic grey luvisols have 
an Ae and Bt horizon but may lack other ancillary features 
of the soil order including distinct mottling due to gleying. 

Figure 7. Location of test pits, Gull Lake site.
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Orthic grey luvisols may also have an Ap horizon, which re-
placed the original L, F, or H horizons and mixed the A, Ae, 
and AB horizons through cultivation. 

The soil pedons in the test pits were luvisolic in nature 
but varied in surface horizon thickness and subsurface hori-
zon distinctness. Below the 15-20 cm thick, dark coloured, 
organic rich Ap-horizon (plowed) in the five northern most 
units (8-13) was a grey, clay-rich Bt horizon (Figure 8A). 
The plow zone (Ap) horizon in Test Pit 9 is now covered by 
a thin organic rich L-F surface horizon, evidencing a hiatus 
in cultivation in this area. The buried Ap horizon is light-
er than the intact BA horizon directly below it due to the 
mixing of the A and Ae horizons. The light grey Bt and BC 
horizons can be seen at the bottom of the test unit. 

A more characteristic orthic grey luvisol was noted in 
the intact soil columns of the other test pits. Test Pit 11, the 
southern-most test unit, was positioned in a grassy patch sur-
rounded by large trees. It is the closest test pit to the stream 
that feeds Gull Lake from the west. An intact soil column 
was revealed (Figure 8C), with a thin L horizon above 
a slightly thicker Ah horizon, and a grey Ae horizon. The 
darker BA horizon begins around 20 cm below surface and 
transitions into a grey, clay rich Bt horizon by 30 cm. The 

BC or C horizon is at the bottom of the test pit. Distinct 
mottling is absent. 

The soil pedon in Test Pit 5 (Figure 8B) differed from the 
other intact soil profiles because it had a thick L-H horizon 
that capped an Ah horizon. These unusually thick organic 
epidedons are possibly due to increased vegetation growth 
along the margins of Gull Lake punctuated by seasonal fluc-
tuations that promoted die off and organic accumulation. A 
light-coloured Ae horizon is recognizable at about 35 cm 
from the surface. The boundary between the thin, dark BA 
and light grey clay rich Bt/BC horizons at the bottom of the 
test unit is riddled with bioturbation. 

Though no cultural materials were found below the sur-
face, we do not rule out the possibility that with further test-
ing, intact archaeological deposits may be present in unculti-
vated areas nearer to the creek. Systematic testing along and 
out from the stream’s edge and lake’s margin is needed to 
establish the relationship between the cultural remains and 
these bodies of water. Nor do we rule out that the entire area 
between cultivated field and the creek was not flooded. If we 
moved closer to the creek edge, we may in fact find intact 
alluvial sediments, which may not have covered ancient sur-
faces. But this is not the case where we tested. 

Figure 8. Soil profiles of three test pits, Gull Lake site: A) Unit 9; B) Unit 5; and, C) Unit 11.
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4.4 Archaeological site boundaries
The site boundaries are roughly estimated based on our 

surface collecting and minimal shovel testing. West of Hwy 
88, the site continues to the cultivated field edge and most 
likely west into the forested area. From this point east to the 
highway, the site is 150 metres wide (north-south); artifact 
density tapered off towards the north. It is uncertain how 
much further south towards the creek the site extends, as the 
riparian vegetation was dense making surface visibility diffi-
cult. As a result, we dug few shovel tests on the west side of 
the highway. We are also uncertain if the site extends south 
of the creek in this area (where we did not have land access).

On the east side of Hwy 88, the site is 150 – 200 metres 
wide (north-south) and extends up to the grass area around 
the Lambert house (approximately 250 metres from the 
highway). We surveyed further north and east of the house 
in the cultivated field but found no cultural materials. The 
site may extend further east towards Gull Lake in a narrow 
uncultivated, grassy swath, but no shovel testing was done 
east of the Lambert house nearer to Gull Lake. All shovel 
tests along the southern edge of the field, among the willows, 
not previously plowed, were negative. We are also uncertain 
if the site is present on the south side of the creek in this area.

4.5 The artifact collection
The 2018 artifact collection was divided according to ‘In-

dustry’, ‘Category/Class’, and artifact ‘Type’ (Table 1). The 
artifacts were then further divided by portion/integrity (com-
plete, fragment), raw material, and colour, and briefly de-
scribed. Although our primary objective was to investigate 
the prehistory of the site, we did collect some historic arti-
facts. Based on age and materials, these artifacts are all re-
lated to the late 19th century – 20th century Lambert occupa-
tion. Table 2 lists the number and relative percent of artifacts 
per major artifact industry and organic remains. The ‘lithic’ 
industry (n = 173) contains all the prehistoric remains. All 
the other industries combined (n = 152), including recent 
faunal remains, contain the site’s historic component. As 
Table 1 indicates, the historic component consists of every-
thing from ceramic and glass fragments to a repeating Win-
chester rifle, minus the stock. In this study, we only note the 
presence or absence of the historic artifacts. However, none 
of these artifacts could be assigned to an early Fur Trade 
Period or later Historic Period (e.g., c. pre-1850), that might 
have signified an Indigenous historic period component. We 
return to this fact later in this report.

Artifact industry Artifact class/ function Artifact type

I. Architecture Fastener Handle, latch, spike, lock, nail
II. Domestic Ceramic Bowl, plate, cup, teapot

Glass Bottle, jar
Furniture Stove

III. Personal Jewelry Bracelet, brooch, locket, pendant, ring, rosary
Smoking Clay pipe, stone pipe
Hygiene Haircomb, toothbrush
Entertainment Bell, chalkboard, Jews harp, toy
Other Nail polish bottle

IV. Subsistence/maintenance Hunting/ Trapping Ammunition, bale seal, bullet mould, fishhook, gun flint, gun part, ice wedge, trap part
Tool Awl, axe, file, netting needle, plowshare, strike-a-light
Transportation Hawkbell, horsebell, snowshoe

Other Split ring

V. Lithic Tool Point, biface, scraper, wedge
Debitage Cores, flake, shatter
Other Fire broken rock, unmodified

VI. Fauna Bone
Shell
Antler

VII. Miscellaneous Metal Band, bar, chunk, sheet, slag, strap, wire, indeterminate
Glass Sheet, slag, indeterminate
Other Shell, plastic

Table 1. Artifact classification scheme for the Gull Lake site artifacts.
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4.5.1 Lithic raw materials
All lithic artifacts were grouped into basic raw material 

types when possible (Table 3). Most of the assemblage is 
of locally available fine-grained cherts and quartzites, along 
with some silicified siltstone (Figure 9a-d). Both Peace Riv-
er (Figure 9a) and Peace Point chert (Figure 9b) occur in low 
numbers (Table 3). There are at least four other distinctive 
cherts of unknown origin (Figure 9c). The almost orange 
coloured chert (far left of Figure 9c) resembles a chert mi-
crocore found in 1987. The source is unknown. All other ma-
terials (Figure 9d), including orthoquartzite, silicified mud-
stone, and siltstone, lag far behind the collective category of 
chert, which makes up nearly 45% of the assemblage. 

Peace River Chert is a high quality, fine-grained, opaque 
grey – black, often with a greasy lustre assumed to be from 
heat-treatment. This material can be banded, predominant-
ly black but with bands specked with blue-white mottles of 
unknown origin (Figure 10a). It may be a very highly meta-
morphosed siltstone. The source is unknown, but it is most 
prevalent in Paleoindian assemblages in the Peace River 
district in northwestern Alberta (Le Blanc and Wright 1990; 
Dawe 1997b). It is presumed to have a bedrock source in 
the Rocky Mountains of northeastern British Columbia. A 
dramatic illustration of the quality of that raw material is the 
large Braseth Folsom point found near Grande Prairie (Dawe 
1997b) where broad fluting was applied to either face.  

Peace Point Chert, the dominant raw material at the Peace 
Point site downstream from Fort Vermilion along the Peace 
River (Stevenson 1981), is a distinct, fine-grained mottled 
grey (Figure 9b). This material is available as nodules in a 
limestone formation (Figure 10b). Softer parent bedrock is 
often found adhering to some of the larger chunks of this 
material at the Gull Lake site, indicative of probable close 
proximity to the as yet unidentified source. 

A third distinctive but also unsourced material in the as-
semblage is a type of glassy orthoquartzite that often appears 
as clear, well rounded quartz grains bound in a milky in-
terstitial cement. It looks much like tapioca pudding. The 
milky colour may be a result of heat alteration (Figure 10c). 
This material is common in northern Alberta assemblages, 
but the specific source is unknown (also see Ives 2016:19, 
Figure 13).

In his initial northeastern Alberta survey, Donahue 
(1976:110) divided lithic raw material frequencies and per-
centages according to general survey/excavation region (see 
Figure 11). The two main Gull Lake lithic raw materials, 
chert and quartzite, are similar in proportional frequency to 
Donahue’s Peace River raw materials. When examined at an 
inter-regional level, there seems to be a dichotomy between 
regions north of the Peace River, including the Gull Lake 
site, and Donahue’s southern survey areas. The Peace Riv-
er lithic raw material percentages are more like the Caribou 
Mountain percentages, than the Birch Mountain or Clearwa-
ter/Athabasca percentages. The latter contain more quartzites 
(including Beaver River Sandstone). From this perspective, 
the Boyer River/Fort Vermilion area seems to have a much 
more northern and western influence than the other regions. 
Even the distinctive Beaver River Sandstone only occurs in 
small percentages in the Birch Mountains, which are not that 
far away from its source near Fort McMurray/McKay, Al-
berta (Gryba 2016; Saxberg and Robertson 2016). 

4.5.2 Lithic tool types

The types of lithic tools found during the 2018 survey and 
their frequencies are shown in Table 4. More specific de-
scriptions of the microblade fragment and the bifaces/pro-
jectile points can be found in Appendix I. Bifaces make up 

Artifact industry Frequency %
Architecture 6 1.8
Domestic 81 24.9
Personal 8 2.5
Subsistence/maintenance 11 3.4
Lithics 173 53.2
Fauna 16 5.0
Miscellaneous 30 9.2
Total 325 100

Table 2. Gull Lake site artifacts per major artifact industry, frequency, 
and percent.

Lithic raw material Frequency %
Chert 53 31.9
Chert, Peace River 13 7.8
Chert, Peace Point 8 4.8
Quartz 3 1.8
Quartzite 62 37.3
Orthoquartzite 13 7.9
Silicified siltstone 11 6.6
Siltstone 2 1.2
Igneous 1 0.6
Total 166 99.9

Table 3. Lithic raw materials, frequency and percent.



Pyszczyk et al. / Archaeological Survey of Alberta Occasional Paper 40 (2020) 119–143

128

Figure 9. Lithic raw material types, Gull Lake site: a) (left to right) Peace River Chert, orthoquartzite, and quartzite; b) Peace 
River Chert; c) (left to right) type 1 – type 4 cherts; and, d) (from left to right) mudstone, silicified siltstone, siltstone.

Figure 10. Close-up of lithic raw materials, Gull Lake site: a) Peace River Chert, note banding; b) Peace Point Chert 
nodule collected near Boyer River, Alberta; and, c) close-up view of Oxbow point, IcQa-31:227, of orthoquartzite.
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over 40% of all the tool types, followed by scrapers, and 
bifaces/projectile points.1 Both pieces esquillees and micro-
blades occur in low numbers. Tools were made primarily 
from a variety of lithic cherts and quartzites and from lesser 
quantities of other lithic raw materials (Table 5). 

4.5.2.1 Bifaces/projectile points
As Hranicky (2002:187) notes: “Any projectile point 

can be a knife, but any knife cannot be a projectile point.” 
The five bifaces in this category could be projectiles and/or 
knives, whereas the bifaces described later likely could not 
function as projectile points (Figure 12). Table 6 summarizes 
projectile point type, lithic raw materials, and dimensions. 

Only two of the five points, consisting of cherts, quartzite, 
and silicified siltstone, were complete. The two eared points 
resemble Oxbow types while the other three points are not 
identifiable to type (one possibly resembles a Hanna point). 
A few similar projectile points were found in our previous 
1987-88 area surveys (see Figure 4). 

1 The definitions of biface, projectile point, and knife are vexing. Both knives and projectile 
points can be bifacially flaked (but not always). A lanceolate has a blade that expands out 
from the tip and then narrows back in towards a generally straight or concave base. Lanceolate 
thicknesses vary considerably.

Figure 11. Raw material breakdown according to region, northern Alberta 
(from Donahue 1976:110).

Tool type Frequency %
Projectile point/biface 6 23.1
Scraper 7 26.9
Biface 11 42.3
Piece esquillees 1 3.8
Microblades 1 3.8
Total 26 99.9

Table 4. Lithic tool types, frequency and percent.

Tool raw material Frequency %
Quartzite 8 27.6
Orthoquartzite 3 10.3
Chert 10 34.5
Peace Point Chert 1 3.4
Peace River Chert 4 13.8
Silicified Siltstone 3 10.3
Quartz 0 0
Total 29 99.9

Table 5. Frequency and percent tools per lithic raw material type.

Figure 12. Gull Lake site projectile points/bifaces. Top row (left to right): 
Hanna-like point, orthoquartzite Oxbow point, Oxbow point made from 
Peace Point Chert, and silicified siltstone lanceolate biface. Bottom row 
(left to right): quartzite point base; projectile point fragment.
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The lanceolate biface fragment exhibits oblique overshot 
flaking on the ventral side (Figure 13a). Ives (1993:9) re-
fers to similar northeastern Alberta specimens as: “…lan-
ceolate or near lanceolate bifaces (either projectile points 
or knives).” We refer to this one as a lanceolate biface but 
make no further assertion as to function. It could be a pro-
jectile point and/or a knife. Some Early Prehistoric bifaces 
in Ives’ (1993:8) sample, and from the Poohkay collection 
(GlQl-3), northwestern Alberta, do show more uniform, 
but parallel to slightly oblique flaking (Figure 14). A few 
specimens from a collection of lanceolate bifaces from the 
Fort Chipewyan area shows some overshot oblique flaking 
(Figure 13b). However, Ives (2016:38), when describing the 
large, stemmed bifaces in the Poohkay collection (thought to 
be Paleoindian), notes: 

One other distinguishing feature of the tip portions of 
the preforms involves a shift in the pressure flaking 
pattern. Over most of the proximal portion of the pre-
forms, there is organized comedial flaking converging 
on the midline of the specimen. Toward the tip howev-
er, flaking begins to extend more across the specimen, 
and in some cases (see GlQl-3:13/23 in Figure 31) we 
see actual outrepassé (overshot) flaking that does seem 
to be purposefully controlled.

On our lanceolate biface there are at least three (perhaps 
four) overshot flakes which, before edge retouch, would 
have ended on the other side of the point (for a more thor-
ough description of this point, see Appendix I). These flakes 
resemble a parallel oblique flaking style found in Freder-
ick, Lusk, Jimmy Allen, and Angostura Paleoindian points 
further south, occasionally lumped together and referred to 
as oblique flaked Plano projectile points (Cassells 1986). 
However, it most resembles Angostura points, in both ap-
pearance and the oblique overshot flaking characteristics. An 
Angostura point this far north we believe is a first, but they 
have been observed just south of Edmonton, Alberta in the 
Bashaw area (Figure 13b). A few of these lanceolate bifac-
es also exhibit oblique overshot flaking. Neither our lance-
olate nor the other Alberta examples show the consistency 

of oblique flaking over the entire face of the biface as in 
the more southern examples. This inconsistency could be a 
product of the quality of lithic raw materials used to manu-
facture these northern lanceolate bifaces.

Projectile point/biface type Frequency Raw material Weight (gm) Max. length (mm) Max. width (mm) Thickness (mm)
Preform 1 Silicified siltstone 3.5 31.8 15.9 6.2
Point base 1 Quartzite 3.9 21.5 23.6 6.1
Side-notched 1 Grey chert 3.9 34.0 19.0 6.0
Oxbow 1 Orthoquartzite 1.6 22.0 15.0 4.9
Oxbow 1 Peace Point Chert 5.1 39.0 22.4 6.4
Lanceolate 1 Silicified siltstone 12.4 51.5 24.4 8.1

Table 6. Projectile point types and basic attributes.

Figure 13. a) Close-up view of lanceolate biface (top row). b) Series of 
lanceolate bifaces found near Bashaw, Alberta (photograph courtesy of 
Bob Dawe). The first three specimens on the bottom row show oblique 
flaking.
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Borchert (1989:72) notes the following for northern US 
Plains Angostura specimens: 

Agate Basin points are described as having horizontal 
parallel flaking, while Angostura points are described 
as having parallel oblique flaking. Angostura point 
bases are shallowly concave or irregularly straight, 
while Agate Basin point bases are rounded.

Furthermore, Borchert (1989:75) also comments on geo-
graphical location of this point type:

There have been many reports of Angostura points 
from Alaska to Texas, but the described points are 
primarily from the Plains. It isn’t clear to me whether 
this accurately reflects distribution of parallel oblique 
flaked points of Angostura form or simply indicates a 
general lack of use of the term outside of the plains. 
I do not take exception with the use of the term “An-
gostura” to describe parallel oblique flaked projectile 
points of a comparable form, regardless of their geo-
graphical location.

If identified correctly, the Angostura point should be in the 
order of 9,000 years old. The age of this type in the north 

mirrors the central Plains (Wheeler 1957). Other than the one 
probable Paleoindian point, the other projectile points have 
more certain northern dates, including the small-stemmed 
Oxbow points. At other northern Alberta sites, they were 
found in dated contexts going back to at least roughly 2,500 
– 2,900 calendar years B.P (Ives 1993:14). The prehistor-
ic side-notched points (found in the 1987-88 surveys) date 
anywhere from about 1,800 B.P. to European contact. Re-
markably, many of these side-notched points resemble those 
found further south in the Alberta Parklands and Northern 
Plains (Donahue 1976:109); Ives 1993:15). Without either 
more careful measurements or sound radiocarbon dates, we 
can only speculate that the Gull Lake site was occupied as 
long as 9,000 years ago to European contact. 

4.5.2.2 Scrapers
The Gull Lake collections contain five scraper fragments 

and two complete scrapers (Figure 15 and dimensions in 
Table 7). There are three end-scrapers, one thumbnail, and 
one side-scraper made from a variety of cherts. The two 
end-scrapers are over 30 mm long with relatively similar 
widths (22.0 – 26.3 mm) and thicknesses (9.2 – 10.3 mm). 
Some of the specimens resemble those found by Donahue 
(1976) and others in northeastern Alberta.

Figure 14. Left: Northern Alberta Plano projectile points (from Ives 1993:8). Right: lanceolate bifaces from the Fort Chipewyan area, 
northern Alberta (images courtesy of Dr. John Ives, University of Alberta).
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4.5.2.3 Bifaces
The 13 bifaces come in a variety of shapes, sizes, raw 

materials, and completeness (Figure 16 and Table 8). While 
most of the bifaces are quartzite (n = 9), a few are chert 
and silicified siltstone. Most of the complete specimens are 
ovoid-shaped, though one has a straight base. A few speci-
mens could be preforms, intended for the later manufacture 
of projectile points. Several well-crafted bifaces were also 
found at the site in 1987-88. 

4.5.2.4 Pieces esquillees
This tool category is often difficult to distinguish from bi-

polar flakes. These tools are essentially wedges made from 
flakes. They often have cortex on them and were useless as 
cores. The negative scars from flake removal show flakes 
that are often badly hinged and stepped, extending only a 
fraction down their dorsal or ventral sides (Hayden 1980:2-
3; Pyszczyk 1980:50, 53). Only one piece esquillees was 
found at the Gull Lake site. It has battering on at least one or 
two sides (Figure 17a; Table 9). 

Figure 15. Lithic scrapers, Gull Lake site.

Scrapers Frequency Raw material Weight (gm) Max. length (mm) Max. width (mm) Thickness (mm)
Scraper  (terminal end) 1 Chert 2.6 19.6 19.1 7.7
Scraper  (terminal end) 1 Quartzite 3.4 20.3 15.6 7.3
End scraper 1 Chert 8.1 30.4 22.3 10.3
End scraper 1 Peace River Chert 8.9 31.4 26.3 9.2
End scraper 1 Chert 8.2 33.0 22.0 9.5
Side scraper 1 Peace River Chert 4.5 30.7 20.3 7.7
Thumbnail scraper 1 Peace Point Chert 1.3 16.3 13.5 3.7

Table 7. Lithic scraper types and basic attributes.

Bifaces Frequency Raw material Weight (gm) Max. length (mm) Max. width (mm) Thickness (mm)
1 Quartzite 14.0 34.2 33.1 9.8

Straight base 1 Orthoquartzite 22.6 58.1 31.5 13.5
Edge fragment 1 Peace River Chert 10.0 64.5 15.9 12.1

1 Quartzite 242.0 110.0 74.0 28.3
End fragment 1 Quartzite 69.6 89.0 36.9 16.9

1 Quartzite 37.6 71.0 46.0 9.0
1 Chert 11.7 49.1 23.9 8.9

Preform 1 Chert 43.5 67.9 47.4 13.3
1 Chert 40.9 72.6 41.9 14.2
1 Silicified siltstone 19.7 65.1 29.8 8.3
1 Quartzite 10.2 44.1 19.1 8.2

Table 8. Lithic biface types and basic attributes.
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4.5.2.5 Microblade technology
We also found a possible chert microblade fragment (6 

mm x 10.5 mm) and possible microblade core at the site 
(Figure 18; Table 10). This proximal blade fragment is al-
most twice as long as it is wide, with at least two ridges 
running down its length, and with two edges along its length. 
The multidirectional core is best described as a microblade 
core. It is roughly conical in shape. The sides of the striking 
platform taper down all around to a point. The distal end 
of the face shows remnants of old flute scars with missing 
proximal ends due to additional flake removal (possibly for 
platform rejuvenation). It is made from the same orange-co-
loured chert as the microblade core found in 1987 (Pyszczyk 
1991). The distal half of a platform rejuvenation ridge flake 
knapped off a microcore, perhaps microblade core, was also 
recovered in 2018.

Figure 16. Lithic bifaces, Gull Lake site.

Figure 17. Cores, flakes and tools, Gull Lake site: a) piece esquillees; b) 
cores; c) lithic flake with edge retouch; and, d) lithic spit pebble.

Piece esquillees Frequency Raw material Weight (gm) Max. length (mm) Max. width (mm) Thickness (mm)
1 crushed end 1 Chert 3.2 25.0 29.0 5.5

Table 9. Piece esquillees basic attributes.

Figure 18. Top: microblade fragment, bottom: microblade core.

Microblade/core Frequency Raw material Weight (gm) Max. length (mm) Max. width (mm) Thickness (mm)
Blade fragment 1 Peace River Chert 0.1 10.5 6.0 2.2
Core, multidirectional 1 Chert 25.3 38.3 28.5 27.6

Table 10. Microblade and core basic attributes.
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4.5.3 Lithic debitage and technologies
Cores and debitage (flakes and shatter) enable an assess-

ment of raw material use, type, and degree of lithic reduction 
techniques and technologies present at the site (Table 11). 

4.5.3.1 Cores
The seven lithic cores are made of quartzite, chert, and 

silicified siltstone (for example, see Figure 17b). Flakes 
from four of the cores were removed multidirectionally, 
while flakes from the other three cores were removed uni-
directionally. 

The one unidirectional chert microcore may be microblade 
technology (Figure 18). Its presence is not surprising given 
the presence of a microblade fragment and the complete mi-
croblade core collected from the site in 1987-88, and simi-
lar materials in other parts of northern Alberta (Sims 1977; 
Ives 1993:10). According to Ives, this tradition comes from 
northwest North America (Yukon) and could have a consid-
erable antiquity (Younie et al. 2010; Magne and Fedje 2017). 

4.5.3.2 Flakes
All flakes (n = 55) were divided into three basic categories 

shown in Table 12: 1) primary flakes containing all (or al-
most all) cortex on the dorsal side; 2) secondary flakes con-
taining some cortex mostly on the distal end; and, 3) reduc-
tion flakes, containing no cortex and exhibiting flake ridges 
on one or both sides. Some of the reduction flakes were less 
than one centimetre in size, with a well-defined platform. 
They were likely pressure flakes for either thinning or tool 
edge retouch.  Reduction flakes were made from all major 
raw materials found at the site (Table 13). When these fre-
quencies are compared with the tools (Table 5), the propor-
tions of raw materials are relatively similar. 

One flake shows possible edge retouch and therefore may 
be an expedient tool (Figure 17c). However, it and a few 
others, while exhibiting some retouch, come from a plowed 
field. It is difficult to ascertain whether the retouch was de-
liberate or the product of farm equipment.

4.5.3.3 Split pebble
The one chert bipolar split pebble represents bipolar re-

duction of small, locally found chert pebbles at the site, like-
ly sourced to the local Peace River gravels (Figure 17d). 

4.6. Discussion and interpretation
The presence of an undated lanceolate biface/projectile 

point at the Gull Lake site is problematic. It, and others like 

it in undated northern assemblages, bring up the debate re-
garding the questionable antiquity of northern lanceolate 
bifaces (Bryan and Conaty 1975; Donahue 1976; Vickers 
1986:41; Ives 1993:9; 2017). Unlike the Northern Plains, 
lanceolate bifaces also occur late in prehistory in northern 
Alberta and the Northwest Territories (Bryan and Conaty 
1975; Workman 1978; Gordon 1996). Ives (1993:9) when 
faced with undated lanceolate bifaces from northeastern Al-
berta, used morphological and metrological characteristics 
to argue for their early antiquity.2 Donahue (1976:93) found 
two stemmed bifaces in the Birch Mountains and one lan-
ceolate biface from the Fort Vermilion area (see Figure 4). 
Of the latter, Donahue (1976:94) suggested: “Initial com-

2 Ives (1993:9) argued one group of lanceolates (Gardiner Lake Narrows and Eaglenest Por-
tage, Birch Mountains) resemble specimens found in Yukon and Alaska, which could also be 
of Paleoindian origin. He (1993:9) stated that two other lanceolates (Gardiner Lake Narrows 
and Beaver River Quarry [HgOv-29]), “…fit within the range of variability for Agate Basin 
materials.” 

Debitage Frequency %
Core 4 3.0
Flake 52 38.5
Shatter 73 54.1
Split pebble 1 0.7
Spall 5 3.7
Total 135 100

Table 11. Lithic debitage, frequency and percent.

Flakes Frequency %
Primary 3 5.5
Secondary 19 34.5
Reduction 33 60
Total 55 100

Table 12. Lithic flake types, frequency and percent.

Raw Material Primary Secondary Reduction
Quartzite 3 6 9
Orthoquartzite 0 4 5
Chert 0 0 12
Peace Point Chert 0 1 2
Peace River Chert 0 0 1
Silicified siltstone 0 0 6
Quartz 0 0 0
Total 3 11 35

Table 13. Lithic flake types per raw material.
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parisons were with northern Agate Basin or Keewatin Lan-
ceolate points, but this was considered tenuous and is now 
rejected.” Again, because of its general similarity to later pe-
riod lanceolates, and without accurate dating, he suggested 
that no safe, suitable comparisons could be made. Flenniken 
and Raymond (1986), in controlled experiments showed that 
projectile point shape alone was not a reliable attribute in 
developing projectile point typologies.

When point attributes such as shape, size (length, width, 
thickness), or flaking methods are considered, without accu-
rate dating one would be hard-pressed to correctly separate 
these points into their proper temporal spans. For example, 
we compared a small sample of what are thought to be Ear-
ly Prehistoric lanceolates to those found in later Prehistoric 
contexts in the Northwest Territories (Figure 19). In terms 
of shape, base, and point configuration, there is consider-
able overlap between Gordon’s (1996) and Noble’s (1971) 
samples. 

Besides the usual morphological (e.g., shape, basal grind-
ing) and metric attribute (e.g., size, thickness) characteristics 
of lanceolate bifaces, are there any other attributes useful 
for dating them? Bradley (2015) discusses the use of pres-
sure flaking patterns to determine artifact age, in particular 
overshot pressure flaking on Paleoindian projectile points. 
He indicates that this and other more symmetrical pres-
sure flaking techniques appear to indicate early prehistoric 
ages for lanceolate projectile points. The lanceolate bifaces 
from northern Alberta and subarctic Canada display various 
types of pressure flaking. However, the pressure flaking on 
the later period lanceolate bifaces are much more random 
and less uniform than the presumed Early Prehistoric Peri-
od lanceolate bifaces in the sample. For example, some of 
the presumed Early Plano lanceolate bifaces from northern 
Alberta show more uniform parallel flaking than Gordon’s 
later Taltheilei projectile points. Ives’ (1993:8; see Figure 
14) potential Agate Basin lanceolate bifaces from Gardiner 
Lake Narrows and Beaver River Quarry show oblique par-
allel flaking and, in the latter, what could possibly be over-
shot oblique parallel flaking. There is also uniform parallel 
flaking on a cache of lanceolate bifaces found in the Grande 
Prairie region (Ives 2016:52). These features are consistent 
with Bradley’s (2015) Paleoindian pressure flaking patterns 
and may be indicative of an Early Prehistoric Period occupa-
tion in northern Alberta. 

We also suggest an early date for lanceolate biface recov-
ered from the Gull Lake site, based on its similar pressure 
flaking characteristics to Early Prehistoric bifaces further 
south. Without conclusive evidence, however, we leave its 
cultural affiliations to be answered once we have dated spec-

imens. The other two lines of evidence for a possible ear-
ly occupation of the Gull Lake site include the presence of 
Peace River Chert and the Denali microblade cores. While 
not high (nearly 8%), the use of this lithic material has been 
associated with Early Prehistoric assemblages in northern 
Alberta (Dawe 1997b). Magne and Fedje’s (2017:187) sim-
ulation models of dated microblade technology suggest this 
technology could have arrived in northern Alberta as early 
as 9,500 years ago. However, both lines of evidence are not 
mutually exclusive to only Early Prehistoric Period sites.

To summarize, based on the considerable variety of pro-
jectile point types, the Gull Lake site is a large multicompo-
nent site that was frequently occupied, perhaps for as long 
as 9,000 years. There is a considerable diversity of lithic raw 
materials, especially the cherts, which if studied in more de-
tail could possibly be sourced. Certainly, the raw material 
type breakdowns at Gull Lake resemble those found in the 
Caribou Mountain sites more than those of the Birch Moun-
tains and Athabasca drainage system. Comparisons to as-
semblages further north in the Northwest Territories would 
be enlightening in this regard but are beyond the scope of 
this paper. Some archaeologists (Ives 1993:10) have sug-
gested the microblades represent the Northwest Microblade 
Tradition found in the Northwest Territories and the Yukon.

Figure 19. A comparison of Plano, Middle, and Late Taltheilei lance-
olate bifaces (from Noble 1971 and Gordon 1996:88).
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The various lithic tool types indicate the site was a long-
term habitation used repeatedly over millennia. According to 
the available regional ethnohistoric records, fall and winter 
are the most likely times of occupation. As moose moved 
from the upper altitudes down into the Peace River Low-
lands, the area would have had an abundant and diverse food 
resource base, especially when combined with the extensive 
bison herds and fish spawning in the streams during this time 
of year. The historic journals suggest that, at contact, Bea-
ver First Nations were present in the area during the winter 
months but say little on the location of their camps or move-
ments. Finally, our extensive surveys at the Gull Lake site 
have not recovered one artifact that relates to the Fur Trade 
Period, suggesting that this site was no longer occupied by 
Indigenous peoples after European contact, or so sporadi-
cally and temporarily that we have been unable to detect it.

5. Gull Lake in the larger Peace Lowland 
Indigenous prehistoric settlement system

5.1 Prehistoric Period
The location of the Gull Lake prehistoric site is somewhat 

unexpected. Generally, large sites such as this are often more 
firmly associated with large bodies of water (major lakes and 
rivers). However, both Donahue (1976) and Ives (1993:20) 
noted that a diversity of food resources, occurring in varied 
vegetational communities, were also important for camp se-
lection. The Gull Lake site is situated beside a small shal-
low lake, along a small ephemeral stream, a short distance 
away from two major rivers. People at this site had access 
to diverse resources: 1) the shallow Gull Lake marshlands 
that during certain parts of the year would have contained 
large numbers of nesting and migrating waterfowl, muskrat, 
and provided ideal moose habitat; 2) the pine forests in the 
dune fields just to the south, containing browse for deer, pine 
cones for food, and resin for pitch); 3) the lower terraces of 
the Peace River, which made ideal moose habitat; and 4) 
the confluence of the Ponton and Boyer Rivers, as well as 
the Boyer and Peace Rivers, which would have concentrated 
major fish resources during annual spawns. 

The location of the Gull Lake site, and other similar sites, 
might be explained by nearby anthropogenic burning activi-
ties, which may have a long history in northern Alberta and 
the Northwest Territories. By the early 1970s, anthropolo-
gists (Lewis 1982) began to study the effect that both natural 
and human-made fire had on the Boreal Forest in northern 
Alberta. Lewis and Ferguson (1988) put forward the par-
adigm that hunter-gatherers, such as the Dene of northern 
Canada, were not simply passive players taking advantage 

of a wide range of resources as they became available. In-
stead, they actively maintained or changed the ecology of 
the Boreal Forest in certain places to make it more produc-
tive and accessible, thus benefitting them. There is evidence 
in northern Alberta that Indigenous people purposely altered 
the Boreal Forest with fire to make it more suitable and sus-
tainable for wildlife. By deliberate burning, Indigenous peo-
ples created a more open, mosaic Boreal Forest (Rowe and 
Scotter 1973:458):

By maintaining a mosaic pattern in the boreal forest, 
fire assists in the maintenance of diverse wildlife pop-
ulations….The pattern and scale of burned and un-
burned patches is probably critical in determining the 
suitability of habitat for many species.

Lewis (1982:17) documented places in northern Alberta 
where: 

…prescribed fires were once part of the Indian’s own 
pattern of “landscape management.”….their selective 
employment of modern fire for boreal forest adapta-
tions indicated an understanding of both the general 
principles and the local specific environmental rela-
tionships that are the subject of modern fire ecology….
They understood and practiced controlled burning as a 
part of hunting-gathering subsistence activities. 

Proof, either scientific or documentary, that prehistoric 
northern Indigenous peoples used such practises, is difficult 
to come by, but there are hints to the use of human use of fire 
before settlement. For example, geologist and surveyor in 
western Canada George M. Dawson (in Macoun 1882:125) 
noted:

 …the origin of the prairies of the Peace River is suffi-
ciently obvious. There can be no doubt that they have 
been produced and are maintained by fires. The coun-
try is naturally a wooded one, and where fires have 
not run for a few years, young trees begin rapidly to 
spring up.

By using fire, the people kept meadows and other areas 
open and refurbished (Beaver woman, 69, High Level area; 
from Lewis 1982:24):

Why the bushes so thick is because…they stop burn-
ing—the Indians stopped burning...Did you ever see 
them prairies? My goodness, I even remember. It was 
really prairie…just prairie, you know, (and) here and 
there you see little specks of woods…
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Open meadows and edges would have attracted many large 
game animals, including the once abundant woodland bison: 

Until the mid-eighteenth century bison ranged through-
out much of the boreal forest, as far north as Great 
Slave Lake and the Mackenzie River in the Northwest 
Territories….it seems unlikely that either the Athapas-
kans or later Algonkians would have overlooked the 
possibilities of providing and maintaining better hab-
itat for woodland buffalo [through use of fire] (Lewis 
1982:30; brackets ours).

People know where to hunt. Our people have a name 
for those burned places in the forest called go-ley-day. 
They tell one another about those places and when 
to hunt there. (Slavey, 69, Meander River area, from 
Lewis 1982:31-32).

There is no doubt northern peoples used fire at the time of 
contact to open parts of the boreal forest into meadows to 
attract more game animals, including Grande Prairie, High 
Prairie, and the High Level – Fort Vermilion area (Kristensen 
and Reid 2016:12). As noted by Poletto (2019:42):

…once vegetation was established, the Boreal Forest 
did not become a static backdrop to human and ani-
mal activity. It was susceptible to human and natural 
fires. Fire is essential to the maintenance of the Bore-
al Forest. The region’s vegetation and environmental 
history sets the stage for human occupations. For First 
Nations, the environment is an important tool that they 
use to influence hunting rounds and anthropogenic 
landscape management practices…

Maintenance and hunting in these areas would have result-
ed in frequent human use camps. The problem that prehis-
torians face is just how long in antiquity such practises took 
place and where in the northern Boreal Forest of Alberta they 
were most prevalent. Certainly, one piece of evidence might 
be a higher than normal archaeological site density in certain 
areas of northern Alberta. Or, large sites occupied by many 
people that were sustained by a more diverse, abundant food 
resource. And, if available, detailed palaeobotanical records 
of fire intensity and frequency in the local region, such as 
that compiled by Poletto (2019) for the Athabasca Low-
lands, Fort McKay region for the last 3,000 years, would 
help considerably. 

To our knowledge, while the historic connection between 
fire and humans has been made in the Fort Vermilion re-
gion, the prehistoric archaeological and palaeobotanical 
connections remain vague. Without more detailed data and 

evidence, we by no means intend to reach any major conclu-
sions in this regard. We hope to at least propose a set of ideas 
and possible future avenues of research to help us under-
stand this topic more thoroughly. Readers should therefore 
consider our argument and evidence as a first approximation 
to the problem.

Poletto’s (2019) detailed research in the Athabasca – Cree-
burn Lake area suggests that anthropogenic burning occurred 
long before European contact. Northern forests were delib-
erately burned to construct and maintain diverse ecotones, 
including meadows and grasslands. At the time of contact 
the Fort Vermilion region was such a place and resembled 
other ‘prairies’ in northern Alberta (Figure 20). These open 
spaces would have drawn a greater diversity and numbers 
of wild game animals, including wood bison, as the historic 
journals indicate (see Ferguson’s 1993, discussion of these 
places). The Gull Lake site, as well as other smaller sites 
in the area, was ideally situated to take advantage of this 
substantial food resource during certain times of the year. 
Ives (1993:24) notes that not only did moose move down 
from the Caribous and Birch mountains in the fall, but wood 
bison also moved down into the Peace River Lowlands and 
Athabasca Delta regions during this time of year. This rich 
resource base would have supported larger numbers of peo-
ple for longer periods. 

Figure 20. Historically noted prairies in northern Alberta and the 
Northwest Territories, marked by yellow circles.
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Large game animals, such as wood bison, found in sizeable 
numbers, would have drawn prehistoric peoples to them. 
We looked at other regions along the Peace River and in the 
Northwest Territories where similar ecotones were present at 
contact. Traders and explorers mention several sizeable prai-
ries in northern Alberta and the Northwest Territories, which 
mostly consist of open grasslands. Ferguson (1993) and Ives 
(1993) have noted a few of these places including the Fort 
Vermilion region. Others are present in northern Alberta and 
adjoining Northwest Territories (Figure 20). 

Just north of the Alberta – Northwest Territories border, 
west of the Fort Smith and the Slave River, historic trad-
ers mention the Salt Plains consisting of large stretches of 
open fen-grassland with large accumulations of exposed salt 
on them. On the Alberta side, Ferguson (1993) and Polet-
to (2019) note extensive grasslands in the Athabasca – Fort 
McKay areas. The Athabasca Delta area also contained open 
fens and bison herds, although they were not as numerous as 
in other places in northern Alberta. However, according to 
Stevenson (1981:2) the Peace Point area was also a prairie at 
contact and earlier:

While trembling aspen and willow presently domi-
nate vegetation in the vicinity of Peace Point, up until 
the late 1920s most of the area from the river several 
hundred meters distant to the bluff was prairie (Raup 
1935; Archie Simpson pers. comm.). That Alexander 
Mackenzie (1793:8) also noted the predominance of 
grassland on most open parts or exposed sections of 
the lower Peace in 1792 further suggests that the Peace 
Point prairie had a fairly long existence before being 
replaced by forest in the twentieth century.

The Fort Vermilion - La Crete area historically was im-
portant for its bison; the principal reason the first forts were 
built in the area. They too had open fens and prairie-like set-
tings, and the historic names such as Jon D’or Prairie, Prairie 
Point, Buffalo Head Prairie, and others, attest to the impor-
tance of these local prairie-like environments, which also 
occur as far away as the High Level area (Ferguson 1993). 
Further downriver, the Clear Hills (near the present city of 
Peace River) were an important bison hunting area histori-
cally (Ferguson 1993). And still further down on the Peace 
River, south of Dunvegan where the river runs the farthest 
south in Alberta, there was the ‘Grande Prairie’, historically 
noted for its open grasslands (Ferguson 1993).

At each of these places, including Fort Vermilion, there is 
a high archaeological site density and/or very large archae-
ological sites occupied for millennia: 1) many sites in the 
Athabasca – Fort McKay area (Ives 1993; Poletto 2019); 2) 

the Peace Point site (Stevenson 1986) near the Athabasca 
Delta; 3) the Gull Lake site in the Fort Vermilion area; 4) 
the Daishowa site (Bobrowsky et. al. 1988) and Carcajou 
(a prominent Métis settlement) along the Peace River near 
the Clear Hills; and, 5) Dunvegan, a stratified prehistoric 
site (Smith and Neary 1991) near the Grande Prairie and the 
Clear Hills to the north. We do not have archaeological site 
data for the Salt Plains in the Northwest Territories.

Ives (1993:24) suggested that ‘nodes’ or site concentra-
tions should appear, consisting of high site densities and 
large sites, along the Peace and Athabasca rivers at regu-
lar intervals or where large rivers run into the Peace River. 
Nevertheless, he found few sites while surveying near the 
confluences of the Mikwa and Wabasca rivers, where site 
concentrations were expected. We propose instead that large 
archaeological site concentrations and large sites occur near 
the major prairies that occur within the broader boreal forest 
ecozone, and not necessarily at regular intervals along the 
rivers, or just at tributaries. The Gull Lake site is one such 
site located near a major prairie.

The last major question to answer in this regard is which 
came first: the people or the prairie? There is considerable 
evidence and literature to suggest that northern Dene pur-
posely burned out areas in the boreal forest to open them up 
to create a grassland or parkland setting, as Poletto’s (2019) 
and Lewis’s (1982) research in some parts of Alberta sug-
gest. A more diverse ecotone would also attract varied sets 
of game animals, including the major large game animals, 
which were essential for northern peoples. Such a postula-
tion, that people chose an area and then began to systemati-
cally burn it out to create these new ecotones, is very difficult 
to prove without more extensive palaeobotanical research in 
the Fort Vermilion area. However, Stevenson’s (1986) state-
ments about the present vegetation at the Peace Point site 
are informative, as are Poletto’s (2019) about the Fort McK-
ay area. This area was likely maintained as a prairie by the 
Dene to attract animals. Once no longer used, the natural 
vegetation regenerated, and the area was more forest-like in 
nature. The Fort Vermilion area surrounding the Gull Lake 
site also underwent a similar transformation after settlement. 
It would have been reforested today if it had not been for the 
extensive agriculture in the region.

5.2 Historic Period
According to the historic journals, both the NWC and 

HBC established their first posts along the Peace River in 
the Boyer River region, not far from the Gull Lake site, to 
gain access to the bison herds. It was the acquisition of meat 
supplies for the fur brigades, more than trading with Indig-
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enous groups, that the NWC built Boyer’s Post in 1788 and 
the HBC Mansfield House in 1800. The presence of Beaver 
First Nations people in the area, as least periodically, further 
helped their decision to build at these places as Indigenous 
hunters were critical in acquiring the necessary meat sup-
plies. The traders needed meat. In fact, without both a good 
meat resource and hunters to acquire it, as Thomas Swain of 
the HBC was to find out when his Indigenous hunter aban-
doned him, the men had to eat their parchment skins that 
winter to survive (Pyszczyk 1993).

Our extensive surveys of the Gull Lake site, in both 
1987-88 and again in 2018, did not yield one artifact that 
we could assign to the early Fur Trade Period. This absence 
of evidence of the site being occupied by Indigenous peo-
ples during and after contact is somewhat baffling, given its 
extensive use for thousands of years. Were our survey and 
collection methods too crude and we missed those artifacts? 
While small objects, such as glass beads or lead shot, would 
be easily overlooked, gunflints, musket balls, and other fur 
trade goods would be as visible as lithic flakes. Early Histor-
ic Period artifacts were found at Peace Point and other pre-
historic sites in the Caribou and Birch mountains, but thus 
far not at Gull Lake.

Based on these facts, Indigenous land use may have 
changed in the area. Apparently, by the time of contact, the 
Gull Lake site was no longer a focal area for Indigenous 
peoples. The NWC only stayed in the region for four years 
before moving further upriver near La Crete and establishing 
Aspin House. In 1798 they moved even further upriver and 
established LaFleur’s Post (Fort Vermilion I). Ferguson’s 
(1993) research also shows that areas further west, near High 
Level, were more important for hunting later in the 1820s. 
While the NWC did return to the Boyer River for a short 
period in the early 1800s, those forts were short-lived be-
fore the traders returned further upriver again. By the 1820s 
large game animals, including wood bison, were severely 
depleted in the region. Colin Campbell, in charge of HBC 
Fort Vermilion I in 1822, stated that although the fort was 
no better off than any other along the river, the Beaver First 
Nations liked to bring their furs to ‘this place’. Depleted re-
sources, along with new land use strategies, which may have 
required trapping, may have led to the declining importance 
of the Boyer River area and the use of the Gull Lake site 
along with it. 

6. Concluding remarks
The Gull Lake archaeological materials, although coming 

from a disturbed context, are useful because so little archae-
ological evidence has been published from the Fort Vermil-

ion region. This prehistoric assemblage can serve as a basis 
for comparison to future archaeological discoveries. It also 
informs members of the community of Fort Vermilion and 
area of the historic importance of the region and long land 
use history by Indigenous peoples. 

Although many of the lithic materials from the Gull Lake 
site resemble those found previously in the region and ad-
joining Caribou and Birch mountains, the diverse number 
and types of cherts is noteworthy. Hopefully, with more 
research, more sources like the Peace Point Cherts will be 
located. The site is also unusual because of its immense 
size, the presence of microblade technology, and some un-
usual lithic raw materials. Pyszczyk, while doing extensive 
surveys of the Fort Vermilion – La Crete areas, only came 
across one other site that was even remotely close to the size 
of the Gull Lake site (south of La Crete on an old river ox-
bow). Instead of being located next to a major lake or river, 
the Gull Lake site sits alongside a small ephemeral stream. 
When surveying in the Fort Vermilion region we often found 
other lithic scatters near small streams or shallow sloughs 
(Pyszczyk 1990). 

To conclude, in terms of a larger regional perspective, 
the Gull Lake site, like other large multicomponent prehis-
toric sites in the Peace/Athabasca River Lowlands, gener-
ally coincides with the large prairie-like openings found in 
these regions historically. These open Boreal Forest grass-
lands would have sustained large game animals such as the 
woodland bison during certain times of the year, creating 
an enormous food resource for Indigenous populations. As 
long as this food resource was abundant, it attracted larger 
Indigenous groups to it. The depletion of game animals after 
contact may explain why Indigenous peoples adapted their 
seasonal rounds to intercept other food resources in the re-
gion, and thereby ended the long Indigenous history of the 
Gull Lake site in the process.
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Appendix 1: Selected artifact descriptions
IcQa-31:110:  Probable proximal end of microblade (Fig-

ure 18).  Wt.: 0.1 g, L: 10.5 mm, W. 6.0 mm, T.: 2.2 mm. This 
artifact is of Peace River Chert. It has a straight ventral face 
that meets the single faceted flat platform at a 100o angle. 
Three dorsal scars originating from the platform end form 
two parallel dorsal ridges. The distal end has been snapped 
off toward the dorsal face. 

IcQa-31:177: Side notched projectile point (Figure 12a). 
Wt.: 3.5 g, L.: 31.8 mm, W.: 15.9 mm, T.: 6.2 mm, Neck 
width: 13.3 mm. Fine quality sub translucent dark grey chert 
with a few very fine tiny irregular black inclusions. Odd 
point; it was apparently made on a thick flake with a rollout 
hinge termination – this latter feature occupies the base and 
gives this proximal end a very asymmetrical cross-section. 
The side bearing the roll out is unmodified along the base, 
with only one minor flake scar extending distally from the 
base on what would have been the dorsal face of the blank. 
Despite complete bifacial retouch in a somewhat chevron 
fashion, the cross section is thickly biconvex, and the longi-
tudinal cross section skewed and asymmetrically biconvex. 
The thickest part of this point is hence at the neck – normally 
an undesirable feature, but despite this the edges are quite 
even and sharp, with 50o edge angles, and lead to a very 
sharp tip.

IcQa-31:185: Broken projectile point preform (Figure 
12f). Wt.: 3.9 g, L.: 34.0 mm, W.: 16.0 mm, T.: 6.0 mm. Well 
made trianguloid point preform made of fine black silicified 
siltstone. The non-patterned flake scars on one side extend 
past the midline. This raw material was fraught with internal 
linear flaws. The artifact is broken off along an internal bed-
ding plane that runs lengthwise perpendicular to the almost 
straight base. Apparently while trying to thin a thick portion 
of one edge another internal flaw – a jointing plane, was hit 
and intercepted the bedding plane, forcing a chunk to break 
off. This remnant was apparently then discarded, before use. 
The extant excurvate lateral edge is slightly sinuous and 
sharp, with a 35o edge angle. 

IcQa-31:206: Stemmed projectile point base (Figure 12e). 
Wt.: 3.9 g, L.: 21.5 mm, W.: 23.6 mm, T.: 6.1 mm, “Neck” 
width: 21.8 mm. A fair quality light grey/dirty white quartz-
ite with a very few tiny copper coloured string-like inclu-
sions. This was probably a dart or perhaps a spear point 
with an almost square stem broken just distal to the stem, 
and hence the haft, on a transverse break, probably during 
use. The base edge is lightly ground, the stem margins more 
so. One stem edge is slightly notched with a broad concave 
constriction which is not mirrored on the opposite side. The 

stem has a somewhat shouldered appearance, but barely. 
This appears to have been a remnant of a lanceolate point 
exceeding at least 5 cm in length. The point was fairly well 
made considering the quality of the material. It has an even 
biconvex cross-section. Thinning is poorly developed and 
extends well onto the stem on one face, minimal on the other.

IcQa-31:227: Oxbow projectile point (Figure 12b). Wt.: 
1.6 g, L.: 22.0 mm, W.: 15.0 mm, T.: 4.9 mm, Neck width: 
12.0 mm. This small point is complete, made of glassy or-
thoquartzite with white interstitial cement. This whitening 
of the cement may be a function of heat treatment. The point 
has an irregular biconvex cross section, relatively short, 
sharp, sinuous excurvate blade edges leading to a sharp tip. 
The base edge is unground and has a gull wing appearance 
by virtue of having been bifurcated by a small blunt notch 
in the middle of the base. Basal thinning is barely developed 
and only extends to the neck. The inside of the parabolic side 
notches is ground. It may have been longer and resharpened, 
but even so, this is very small for an Oxbow dart point. With 
a neck width of 12 mm this is small enough to fit an arrow, 
but alternatively could be a foreshafted dart tip or perhaps a 
“toy” dart tip (Dawe 1997a).

IcQa-31:228: Complete side notched dart point (Figure 
12c). Wt.: 5.1 g, L.: 39.0 mm, W.: 22.4 mm, T.: 6.4 mm, 
Neck width: 16.0 mm. Mottled grey Peace Point Chert. This 
point is asymmetrical in every dimension, and despite cha-
otic unpatterned flaking overall, it does achieve a sharp tip. 
The unevenly positioned notches were alternately flaked and 
blunt. The base is slightly convex, and not thinned, but natu-
rally so. The sharp blade edges sharply angle toward the tip 
at a point about two thirds of the blade length which proba-
bly represents repointing of a previous slightly truncated tip. 
The basal tabs are irregularly and unevenly tabular, and are 
blunt, although not apparently ground. 

IcQa-31:251: Angostura point base (Figure 12d; Figure 13 
top). Wt.: 12.4 g, L.: 51.5 mm, W.: 24.4 mm, T.: 8.1 mm, 
Base width: 11.0 mm. Very fine dark grey silicified siltstone. 
The tip of this well made lanceolate point fragment was 
snapped off probably near or slightly distal to the midpoint 
of a long lanceolate dart or spearhead that probably mea-
sured at least 80 mm in length when complete. The flaking 
is oblique parallel transmedial from upper left to lower right 
when viewed with the distal end up. The nicely patterned 
flaking is better executed on the flatter face of this point 
which has an asymmetrical bifacial cross section. The flak-
ing directed from the upper right on the flatter side almost 
completely extends across the face, the opposite face, with 
a higher profile has flake scars directed in the same orienta-
tion from both margins, that is diagonally from top right to 
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lower left, but the profile apparently limited most of the flake 
scars directed from either edge to the midpoint, in a less well 
patterned fashion. The basal edge is straight and marginally 
thinned with the exception of one 11 mm long narrow thin-
ning flake on one side. It does not have conspicuous stem 
edge grinding but the stem margins expand from the base, 
are straight and flattened even to a point 12 mm from the 
base, after which they start to curve gently toward the distal 
end and are slightly sinuous and sharp. This compares very 
well to the Angostura type, which is described by Wheeler 
(1957:537-538) as having: 

… parallel diagonal ripple flake scars, i.e., long, nar-
row extremely shallow flake scars, running from upper 
left (tip) to lower right (base) and generally extending 

in from each lateral edge but sometimes reaching com-
pletely across the face. … The lateral edges are com-
monly smoothed by grinding forward from the base 
for a distance of one-fourth to two-fifths of the total 
length of the point. The thinned concave or irregularly 
straight basal edge is unsmoothed.

The size of this specimen falls in the range of variation 
of the Angostura type in terms of length, width, and thick-
ness. The occurrence of this point type this far north may not 
have been previously observed, but as it is not uncommon 
for other Plains Paleoindian point types to extend well north, 
particularly into the Peace country where Clovis, Folsom, 
and Cody point types have all been observed, it should be no 
surprise in this case.
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