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Abstract 

The Consort Pebble Chert Quarry site (EkOr-8) is a Pre-Contact quarry site located south 

of the Village of Consort, Alberta.  Despite knowledge of the site's existence by local area 

farmers, it was only in 1999 that it was first recorded as an archaeological site.  It is described as 

a large area dominated by the presence of marked depressions that vary in size from less than a 

metre in depth and diameter to well over three metres in depth and diameter as well as an 

abundance of chert pebbles on the ground surface.  Originally believed to be an example of 

meteorite impacts, the site was explored by geologists from the University of Calgary.  Further 

visits by provincial archaeologists resulted in numerous theories as to the cause of the depression 

features and the purpose of the site.  No archaeological investigation was undertaken prior to the 

summer of 2006. 

No diagnostic artifacts were recovered from within the site area; however, a possible 

temporal indicator to site usage may be indicated based on the discovery of a Duncan projectile 

point in a site immediately to the south of the Consort Pebble Chert Quarry.  An abundance of 

lithic artifacts were uncovered as results of the shovel test program undertaken by the author 

during the summer of 2006.  The majority of these lithic artifacts were derived from the 

abundant lithic material within the site area known as pebble chert.  No other non-lithic artifacts 

were found during the course of this excavation.   

Shovel tests were used to provide an indication of the subsurface stratigraphy at the site.  

No evidence of cultural strata was found and the subsurface deposits present reflect a history of 

glacial landscapes.  A number of glacial phenomena are the likely causes of the depression 

features.  The presence of pebble chert on the ground surface; however, did make this area an 

attractive location for collecting unmodified lithic material in order to fashion stone tools.  The 
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existence of numerous artifacts made from pebble chert at the site indicates that past cultural 

groups had visited and collected from the area.  An overview of archaeological sites on the 

Canadian Plains demonstrates that pebble chert is a valuable lithic material that was used in a 

wide variety of archaeological sites throughout the Pre-Contact era. 
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1. The Consort Pebble Chert Quarry Site (EkOr-8) 

 
 

1.1 Introduction 
 
 

A literature review indicates that there are few detailed and easily accessible studies on 

quarry sites on the Northern Plains.  Although a number of such studies have been recorded in 

the province of Alberta, any descriptive or analytical work has been restricted to Cultural 

Resource Management consulting reports.  Typically, only source areas that produce exotic lithic 

material such as Knife River flint, Swan River chert and obsidian are studied and described in 

academic journals or monographs.  The knowledge that a variety of raw lithic materials were 

traded over considerable distances in some cases is not lost on archaeologists.  However, the 

research required in sourcing primary areas of occurrence of some of these lithic materials is not 

always undertaken.  Too often, archaeologists overlook the existence of certain lithic material 

types considered to be local in origin.  It is stressed that further research needs to be undertaken 

to investigate the source areas of this  "local" material.  An example of this oversight is the 

occurrence of a common lithic material known as pebble chert.  This material is widely 

distributed in archaeological sites on the Northern Plains (Chapter 7), with quarry sites and 

source locations concentrating in areas along the Neutral Hills region of east-central Alberta 

(Quigg 1977).  It is believed that the Consort Pebble Chert Quarry site (EkOr-8) was a quarrying 

area for pebble chert in the east-central region of Alberta. Very little work has been undertaken 
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at this site in the past and, as such, a research project was undertaken in order to determine 

whether or not this site was used as a quarry for pebble chert. This thesis is focused on defining 

the boundaries and artifact assemblage at EkOr-8 through a program of fieldwork and laboratory 

analysis of artifacts from the site. 

 

1.2 Site History 
 
 

The Consort Pebble Chert Quarry site (EkOr-8) is located south of the town of Consort in 

east-central Alberta. The site is located in legal subdivisions 9, 10, 15 and 16 (or the NE quarter 

section) of Section 6, Township 33, Range 6, West of the 4th Meridian or at 51° 48' 07.744" 

North and 110° 50' 09.457" West, approximately 750 metres above sea level (Figure 1.1).  

Although knowledge of the site has existed since 1999, very little has been recorded about it.  

The original site form for EkOr-8, on file at Historic Resources Management Branch, does not 

indicate specifically how and when the site was used.  This lack of information contrasts with the 

importance that the quarry may have to provincial archaeology.  The importance of pebble chert 

to the Neutral Hills region has been well documented through the research of J. Michael Quigg 

(1977), but not all of the source areas of this material have been traced (Chapter 2). 

The site was reported to the University of Calgary in 1999 by the current land leasees as a 

possible impact area for meteorites (Dean Wetzel, personal communication 2005).  It was 

described as a large area dominated by the presence of marked depressions that varied in size 

from less than 1 metre to over 8 metres in diameter and 0.5 metres to 4 metres in depth (Trevor 

Peck, personal communication 2005) (Figure 1.2).  Subsequent trenching of a section in the 

eastern portion of the site was done to determine if this was in fact a meteorite impact site.  This 

trenching program was completed by Dr. Alan Hildebrand of the Department of Geology and  
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Figure 1.1: Map of the Site Area 
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     Figure 1.2: Aerial view of the Consort Pebble Chert Quarry site looking Southeast 
(EkOr-8) 

(Peck and Siegfried 2000) 
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Geophysics at the University of Calgary, but as yet no results have been reported in writing 

(Trevor Peck and Evelyn Siegfried, personal communications 2005; Alan Hildebrand, personal 

communication 2006).  However, Ron Mussieux, the Curator of Geology at the Royal Alberta 

Museum, considers that the depressions were not caused by meteorite impacts (Dean Wetzel, 

personal communication 2005).  Numerous visits to the site have been undertaken by staff from 

the Historic Resources Management Branch, the Archaeological Survey of Alberta, the 

University of Alberta and the Royal Alberta Museum, but again no further information is 

available other than the original Archaeological Site Inventory Data sheet completed in 1999.  

Despite this lack of written information on the Consort Pebble Chert Quarry site, a number of 

ideas as to the nature of the site have been proposed.  For some, the site was believed to be an 

area of remnant buffalo wallows (Trevor Peck and Evelyn Siegfried, personal communication 

2005), while others felt that there was evidence of ice lens collapse (Jack Brink, personal 

communication 2005).  Lastly, some contend that the area was the location of pre-contact 

quarrying of pebble chert (Heinz Pyszczyk, personal communication 2005).  The presence of 

numerous bipolarly split pebbles and pebble chert flakes suggested some type of quarrying 

activity (Heinz Pyszczyk, personal communication 2005) had taken place at this site and was 

investigated as one of the primary research goals of this thesis. 

1.3 Thesis Approach 
 
 
 The primary research goals of this thesis are to determine how the Consort Pebble Chert 

Quarry site (EkOr-8) was created and whether or not it was used as a pebble chert quarry.  

Secondary goals for this project include determining whether this site is a source area for pebble 

chert and whether or not the depressions found at this site are the remains of quarry pits.  It is 
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hoped that this thesis will help to elucidate the nature of quarry sites in Alberta, as well as 

emphasize the suitability of pebble chert as a useful lithic raw material in the Canadian Plains. 

1.4 Thesis Organization 
 
 
 This thesis is divided into eight chapters that detail the geological and archaeological 

history of the Consort area as well as the archaeological excavation that took place there in the 

summer of 2006.  This first chapter presents an overview of the history of the Consort Pebble 

Chert Quarry site (EkOr-8) in addition to listing the research goals of the thesis.  Chapter two 

gives an overview of the environment and the culture history of the Consort area in east-central 

Alberta, including a discussion of the floral and faunal resources in the region as well as a 

description of the soils and geological processes both past and present that are occurring in this 

area.  Chapter three discusses the research parameters that this thesis encompasses and includes a 

description of the survey and excavation methodology that were undertaken in addition to 

laboratory procedures and analyses.  Chapter four is concerned with a summary of the surface 

features that were found during the course of survey and excavation at the site during the 

summer of 2006.  Chapter five reports the culmination of analyses of the lithic materials 

recovered from the Consort Pebble Chert Quarry site including a discussion of a surface 

collection of unmodified stone, the surface chipped lithic assemblage and the excavated chipped 

lithic assemblage.  Chapter six takes an in-depth look at the geomorphology of the site area, 

including the sub-surface stratigraphy and distribution of depressions and how these features and 

processes illuminate the cultural activity that has occurred at EkOr-8.  Chapter seven provides an 

overview of Pre-Contact pebble chert utilization on the Canadian Plains and further elucidates 

the popularity of this type of lithic raw material and how possible source areas affect this lithic 
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type's availability to Pre-Contact populations.  Finally, chapter eight includes a summary of all 

the previous chapters as well as discussions of the Consort Pebble Chert site in its entirety. 
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2. Environment and Culture History Overview 
 
 
 

2.1 Introduction 
 
 

 The site is located approximately 24 kilometres south of the town of Consort, 

Alberta on Secondary Highway 886.  It is directly south of the western extent of the Monitor 

Creek valley, a small river course that flows through a wide valley of numerous coulee systems.  

To the north the area is dominated by the Neutral Hills, a series of glacial thrust hills, that rise on 

average 730-820 metres above sea level with a peak reaching 850 metres above sea level 

(Department of Energy, Mines and Resources [NTS #73 D/2] 1978), and Sounding Lake, a post-

glacial alkali lake that features significantly in local First Nations oral tradition (see MacGregor 

1954:120).   

Ecologically, the Consort Pebble Chert Quarry site is situated at the northern limit of the 

Dry Mixed Grass Ecoregion, which is found predominantly throughout southeastern Alberta and 

extends up into east-central Alberta (Figure 2.1) (Strong 1992). This ecoregion is characterized 

by undulating topography and is used primarily for cattle and crop production and as such the 

landscape has been drastically altered with the adoption of agriculture.  Ecoregions can be 

further subdivided into discrete ecodistricts based upon distinct geological or physiographical 

criteria (Strong 1992).  The Dry Mixed Grass Ecoregion is divided into seven ecodistricts and the 

site can be located within the Undulating Plain Ecodistrict. 
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Figure 2.1: Ecoregions of Alberta 
(http://www1.agric.gov.ab.ca/$department/deptdocs.nsf/All/sag6299?OpenDocument#figure4, 

accessed March 9, 2008; modified by author) 

2.2 Sub-Surface and Surficial Geology of the Consort Area 
 
 
 The area surrounding the Consort Pebble Chert Quarry site is underlain by the Bearpaw 

Formation, which formed during the Late Cretaceous period, approximately 70 to 74.5 million 

years ago (Caldwell 1968; Cooper 2000).  The other major bedrock source in the area is that of 

the Belly River Formation; however, this is located further to the east and north.  The Bearpaw 

formation is mainly a marine sandstone and shale deposit; however, it also includes beds of iron 

Consort Pebble Chert Quarry Site 
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nodules, bentonite and chert pebbles, and was the result of a prehistoric inland sea that blanketed 

the province (Quigg 1977; Wyatt et. al. 1938).  This bedrock source is soft and as such is easily 

eroded and contorted by glacial action.  Erosion has removed much of the glacial till that covered 

the Neutral Hills area after the last glacial recession and now has exposed the underlying parent 

material (Gravenor and Bayrock 1955). 

 Dyke and colleagues (2003) of the Geological Survey of Canada have constructed a map 

of the deglaciation of North America using 4000 radiocarbon dates.  Deglaciation of the Western 

Canadian provinces began to occur circa 18,000 years B.P. (Dyke et al. 2003).  Circa 13,000 

years B.P. the area around the Consort Pebble Chert Quarry site appears to be at the contact 

margin between the receding glacier and newly exposed land and water.  There was a brief re-

advance of glacial ice at this time that may have periodically covered the site once again.  The 

site area was completely deglaciated around 12,000 years B.P.    

The surficial deposits in the Consort area were transported into the area by Keewatin 

glacial ice during the last ice age (Allan 1938).  These deposits are composed of boulders and 

pebbles that were carried in from Precambrian deposits to the northeast (Gravenor and Bayrock 

1965).  As the glacial ice receded, the initial deposit of boulders and pebbles became crushed and 

mixed with sand, clay, silt and gravel that was also left behind.  The glacial till can vary in 

thickness from 15 to 46 metres, yet increases in thickness from west to east throughout the 

region (Kjearsgaard 1988).  With the deposition of the till, pro-glacial lakes and meltwater 

channels were formed in addition to the slow melting of residual stagnant ice fragments from the 

retreating glacier.  Mixed into the glacial till of the Consort area is a deposit of small black chert 

pebbles. 
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 2.2.1 Pebbles. 

Pebbles can come in many shapes and varieties.  They typically range from 4 to 64 

millimetres in size (Pettijohn 1975).  For the purpose of this study, there are only two pebble 

varieties about which one needs to be concerned: those that are referred to as pebble chert and 

those that fall under the category of siltstone pebbles.  These two pebble forms are often 

mistaken for each other due to their similar black cortex and well-polished surfaces.  The two 

pebble types are also often confused based on a visual inspection of their interior surfaces.  

However, any differences that are not inherently visible to the naked eye may lie within their 

chemical structures. 

 2.2.2 Siltstone Pebbles.  
 

These types of pebbles are commonly referred to as "chert pebbles".  However, this is 

believed to be an erroneous identification.  While these pebbles can appear very similar to chert 

pebbles based on similar colouration, size, shape and lack of any visible granular structure on the 

interior surfaces, they appear to be morphologically different from chert. As Low (1997) also 

points out, siltstone pebbles also tend to be very fine grained.  However, this does not mean that 

they have the same cryptocrystalline structure as chert does. 

Siltstone pebbles tend to be flatter in form compared to other pebble varieties (Low 

1997).  This attribute may aid when it comes to splitting a pebble open.  Source areas for 

siltstone pebble are most likely at lakeshore margins and along riverbanks.  Fluvial and 

lacustrine associations would account for the tendency of siltstone pebbles to be well-rounded as 

well as their supposed predominance in archaeological sites near these areas. 
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 2.2.3 Chert Pebbles 
 

While often deemed to be another variety of siltstone pebbles, this type of pebble belongs 

in a class by itself.  Chert pebbles, like all types of chert, come in many different colours and 

combinations of colours (Rapp, Jr. and Hill 1998).  However, grey, tan, and black are most 

commonly found.  Johnson (2002:36) describes these pebbles as lacking any inclusions or vugs 

as well as being rather amorphous in texture.  Although many chert pebbles tend to have a very 

cryptocrystalline structure, some do appear to be very fine grained.  Perhaps it is for this reason 

that they are often mistaken for siltstone pebbles.  In either case, there is a need for petrographic 

thin sectioning and other chemical analyses to be undertaken to conclusively differentiate chert 

pebbles from siltstone pebbles.   

Chert pebbles may also display percussion lines that result from bipolar fracture, as well 

as bulbs of percussion (Low 1997).  Source areas for pebble chert tend to be limited to specific 

locations.  On the Northwestern Plains, source areas seem to be confined to areas of high 

topographical relief.  In particular, Pierce and Hunt (1937:244) note the presence of chert pebbles 

within Eagle Sandstone and Claggett Shale outcrops in northwestern Montana.  Johnson 

(2002:37) also refers to the occurrence of “black pebbles” in some areas of the Viking 

Formation, but is unsure as to whether they are of the pebble chert variety.  Gryba (1983) 

describes a possible pebble chert source within the Alberta Foothills.  He notes that the nearby 

Blairmore Conglomerate of the Blairmore Group, contains “a massive pebble conglomerate with 

an estimated thickness of around 76 meters” (Gryba 1983:11).  To the east lies the Neutral Hills 

region, where more source areas of pebble chert can be found. 
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2.3 Soils of the Consort Area 
 
 
 Traditionally, soils within the Dry Mixed Grass Ecoregion have been labeled as 

belonging to the Brown Chernozemic soil zone (Strong 1992).  However, variations in soil types 

can be identified within the region.  Within the area of the Consort Pebble Chert Quarry site, 

three soil series can be found: Halkirk, Sullivan Lake and Scollard (Kjearsgaard 1988).  Both 

Halkirk and Sullivan Lake are classified as being Dark Brown Solodized Solonetz soils, while 

Scollard is considered to be an Orthic Dark Brown Chernozemic soil.  Orthic Brown 

Chernozems are weakly calcareous tills and often found in arid regions and have a higher clay 

content, while Solodized Solonetz soils are of fluvial origin and are commonly saline and 

calcareous and are also associated with arid regions (Kjearsgaard 1988; Soil Classification 

Working Group 1998).  Of the three, the Halkirk soil series is largely the dominant type with a 

ratio over the other two of 6:3:1 (Kjearsgaard 1988).   All three soils vary from loam to sandy 

loam in their surface textures, tend to be moderately to rapidly well-drained and consist of saline 

till as a parent material that is fine to moderately textured. 

2.4 Climate in the Consort Area 
 
 
 The Dry Mixed Grass Ecoregion, in which the site is located, has the lowest amount of 

summer precipitation out of all the ecoregions in the province of Alberta.  On average this area 

can expect between 88 mm and 233 mm of yearly precipitation in comparison to the provincial 

range of 88 mm to 504 mm (Strong 1992).  The frost free growing season lasts approximately 

175 days from the end of April to the beginning of October (Kjearsgaard 1988).  This area also 

experiences the warmest summer temperatures in Alberta.  On average, the median summer 

temperature is 16.2°C, with monthly averages ranging into the 23°C to 28°C range (Strong 
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1992).  However, temperatures can exceed 30°C during the summer months.  These high 

temperatures combined with low precipitation make the area around the Consort Pebble Chert 

Quarry site very arid.  Strong (1992) notes that in comparison to other regions of Canada only 

some areas within the Interior Cordilleran Ecoclimatic Province in British Columbia are more 

arid than the Dry Mixed Grass Ecoregion of Alberta and Saskatchewan.   

Winter temperatures average around -7.2°C with a range extending from -17.2°C to 

-1.4°C (Strong 1992).  Again temperatures have been known to exceed -30°C during the cold 

winter months.  Snow cover is often minimal and as such this leads to harsh conditions for 

perennial vegetation in the area.  Due to this ecoregion's location within the province, winter 

temperatures are subject to improvement with the possibility of chinooks. 

2.5 Hydrology of the Consort Area 
 
 
 The Consort area is characterized by numerous sloughs, shallow lakes and intermittent 

streams.  Based on these characteristics, Kjearsgaard (1988) characterizes this region as having 

an immature drainage system.  Sloughs, lakes and waterways reach their maximum flow capacity 

during the early spring months during snowmelt and runoff and slowly decrease in capacity as 

summer progresses and temperatures rise.  The Consort area lies within the North Saskatchewan 

River Drainage Basin and is drained by Sounding Creek and two of its tributary streams, Monitor 

Creek and Loyalist Creek (Kjearsgaard 1988; Wyatt et al. 1938).  The closest large lake to the 

site area is Gooseberry Lake, north of Consort on the southern edge of the Neutral Hills.  This 

alkali lake can drain into Sounding Lake to the northeast, which is part of the North 

Saskatchewan River Drainage Basin, but can also be considered a small internal drainage system 

(Wyatt et al. 1938). 
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The larger lakes and river systems tend to be concentrated in the northern and western 

portions of the area.  For crop irrigation and livestock watering, water is often found in the form 

of artificial reservoirs known as dugouts or conserved from stream runoff.  The area immediately 

north and east of the Consort Pebble Chert Quarry site is dominated by the Monitor Creek 

Valley.  This creek is notable for its steep-sided valley walls and numerous coulee systems, 

which indicates the remnants of a glacial spillway channel.  However, presently Monitor Creek 

can be classified as an intermittent stream.  As well, a series of shallow sloughs exist that can be 

found on the valley bottom. 

2.6 Flora and Fauna in the Consort Area 
 
 
 The aridity of the region surrounding the site area influences the type of vegetation that is 

sustainable as well as the different faunal species that are found here.  Vegetation within the site 

area is classified as being subxeric due to large moisture and evapotranspiration deficits.  The 

dominant forms of vegetation are the needle (Stipa comata and Stipa spartea) and blue grama 

(Bouteloua gracilis) grasses (Strong 1992).  Also found within the region presently as well as in 

the past are plant species such as thread-leaved sedge (Carex filifolia), prairie selaginella 

(Selaginella densa), pasture sagewort (Artemisia frigida), moss phlox (Phlox hoodii), scarlet 

mallow (Sphaeralcea coccinea), and cockerell or Colorado rubber-plant (Hymenoxys 

richardsonii) (Moss 1983; Strong 1992).  These types of vegetation are adapted to the low 

moisture and the high aridity that is typical of the area.  In moister areas and north-facing slopes, 

shrub communities with buckbrush (Symphoricarpos occidentalis), wild roses (Rosa woodsii), 

and silverberry (Elaeagnus commutata) can be found and Aspen poplar (Populus tremuloides), 
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birch (Betula occidentalis), and willows (Salix lutea) are also present (Moss 1983; Strong 1992; 

Wyatt et al. 1938). 

 The area surrounding the Consort Pebble Chert Quarry site is home to a variety of faunal 

species that would have been hunted in the past.  Since many of the lakes in the area are very 

alkaline, there is no native fish population.  In terms of waterfowl, the area is home to five 

species of geese including the Canada goose (Branta canadensis) and the Snow goose (Chen 

hyperborea) in addition to Mallard (Anas platyrhynchos) and numerous other duck species, due 

to its proximity to two major waterfowl flyways (Kjearsgaard 1988; Soper 1964; Strong 1992). 

It is not uncommon to witness groups of white-tailed (Odocoileus dacotensis) and mule 

(Odocoileus hemionus) deer as well as pronghorn antelope (Antilocapra american) in treed areas 

and out in the open pastureland.  The area has always been home to populations of Richardson's 

ground squirrels (Spermophilus richardsonii).  Historically, the area was within the territorial 

ranges of grizzly bear (Ursus horribilis), wolf (Canis lupus), elk (Cervus canadensis) and plains 

bison (Bison bison) (Gilliland 2007; Roe 1951), all of which, especially the bison, were 

important to traditional subsistence economies. 

2.7 Culture History Overview 
 
 

 The Pre-Contact era on the Canadian Plains can be divided into a number of periods.  The 

Early Pre-Contact spans a time frame from around to 12,000 to 7500 years B.P., the Middle Pre-

Contact period ranges from 7500 to 2000 years B.P., and the Late Pre-Contact period is from 

approximately 2000 to 200 years B.P. (Dyck 1983; Walker 1992).  These periods can be further 

subdivided into specific cultural complexes and phases. 
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Artifacts characteristic of the Early Pre-Contact or Palaeo-Indian period (12,000 - 7500 years 

B.P.) are known to the area around Consort and further to the south near Cereal, Alberta.  Much 

of what is known about the archaeology of the region is the result of research and overviews 

conducted by H.M. Wormington of the Denver Museum of Natural History and R.G. Forbis of 

the Glenbow Museum from the 1940s until the 1960s.  Wormington and Forbis (1965) analyzed 

the collection of Russell A. Johnston of Excel, Alberta, a local farmer who discovered 

archaeological sites and artifacts during the drought years of the 1930s.  It was through 

Johnston's efforts that the Glenbow Foundation of Calgary funded research and excavation in 

east-central Alberta.  Johnston was one of the first to recognize the association of Eden and 

Scottsbluff projectile points with oblique-bladed knives (Cody Complex), before the same 

conclusion was reached by archaeologists working at the Finley and Horner sites in Wyoming 

(Wormington and Forbis 1965).  Early Period archaeological material exists in the form of 

Scottsbluff, Eden, Plainview and Alberta projectile points and Cody knives from blowout 

localities around Hanna, Alberta and sites further to the north and east.  Wormington and Forbis 

(1965) do note the existence of a Clovis point; however, it eroded out of a cutbank and as such 

no associations can be made with local stratigraphy.  By far, Cody complex artifacts tend to be 

the most abundant artifacts in the area for this time period (Wormington and Forbis 1965).   

The Middle Pre-Contact period occupation of the Consort area is evidenced by the presence 

of Oxbow, McKean, Hanna and Duncan projectile points.  Again, much of this information is 

based on the collections made by Johnston and interpreted by Wormington and Forbis (1965).  

The collection assembled by Johnston indicates an abundance of Oxbow specimens with a fair 

representation of Hanna projectile points while Duncan and McKean projectile points tend to 

occur rarely (Wormington and Forbis 1965). 
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 Evidence of the Late Pre-Contact period occupation of the Consort area is obtained from 

Alberta Archaeological Site Inventory Data sheets.  Generic Late Plains projectile points, as well 

as Plains Side-Notched, were noted within the Neutral Hills region during a large-scale 

pedestrian survey of the area under the direction of J. Michael Quigg (1977) during the 1970s 

and can also be found within the Johnston collection.  Avonlea and Besant projectile points were 

also found in the region during the same research project. 

Wormington and Forbis (1965) do note the presence of pottery in some of the localities that 

Johnston collected from.  However, no description of the actual sherds is given and they are 

often considered to belong to the Middle Pre-Contact period, specifically in association to 

McKean and Duncan projectile points.  Since pottery production is unheard of for this period, it 

is assumed that they have been mixed in from later occupations and actually relate to the Late 

Pre-Contact period.  The archaeological site data sheet on Johnston's "Locality 31" (EkOr-6) 

attribute some sherds as belonging to the "Regina ware" [sic] classification, possibly a derivative 

of Wascana ware. 

 During the 1950s, Dr. William Mulloy traveled to the Neutral Hills area where he 

recorded numerous stone features (Wormington and Forbis 1965).  Many stone rings and cairns 

were recorded within the Neutral Hills and also in the surrounding area.  Notable is the discovery 

of an anthropomorphic stone effigy on a small isolated hill to the south of the Neutral Hills 

(Wormington and Forbis 1965).  

It is noted in the literature that a great proportion of the lithic raw material consists of 

small, chert pebbles in addition to more exotic materials such as Knife River flint (Bailey 1998; 

Quigg 1977; Wormington and Forbis 1965).  Other lithic material types, such as generic cherts, 
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Swan River chert, quartzite and quartz have been found as part of archaeological lithic 

assemblages in sites within the Neutral Hills area. 

      2.7.1 The Neutral Hills Pebble Chert Industry 
 

The Neutral Hills extend east from east-central Alberta into the province Saskatchewan  

(Figure 1.1).  They rise approximately 120 metres above the surrounding landscape and were 

produced by advances and retreats of glaciers during the Late Wisconsin period (Bayrock 1967).  

These hills are composed of glacially contorted bedrock and are transected by meltwater 

channels throughout the area (Bayrock 1967).  In 1976, J. Michael Quigg conducted a 

comprehensive survey of the Neutral Hills region, documenting well over 200 archaeological 

sites in a 317 square kilometre area.  These sites were dominated by pebble chert in their lithic 

assemblage (Quigg 1977).   

Due to the predominance of pebble chert within archaeological sites in this region, Quigg 

(1977) dubbed this an area-specific phenomenon and called it the “Neutral Hills Pebble 

Industry”.  His concept was supported by the existence of 15 quarry sites that were discovered 

during the 1976 survey.  Eleven of these source locations were found in erosional scarps within 

the Neutral Hills where pebble cherts were eroding out (Quigg 1977).  Quigg terms these 

erosional scarps as quarry sites despite the fact that no mining of lithic material has occurred 

here.  Rather material is being collected off the ground surface.  Andrefsky (2005) still considers 

this to be indicative of a quarry location, defining a quarry as "the location where lithic raw 

material is mined or collected" (2005:260).  Quigg (1977) further reported that the pebble source 

within the Neutral Hills is found as part of the Bearpaw Formation, which is also part of the 

bedrock substrate of the Misty Hills to the south of the area.  Therefore, there may be other 
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quarry sites within the Misty Hills and further archaeological work should be undertaken to 

determine whether the Misty Hills contain pebble chert source areas. 

Bruce Ball reinvestigated the Neutral Hills area in 1986 and confirmed Quigg’s 1976 

observations.  Ball (1987) noted that pebble chert in the region was apparently more highly 

regarded as a lithic raw material in archaeological sites despite the fact that other raw materials, 

such as quartzite, were equally as abundant and available in the area.  He also hinted at the 

importance of pebble chert usage by comparing the data gathered from the Neutral Hills with 

archaeological sites located more than 5 kilometres away.  Again, pebble chert constituted a 

significant part of the lithic assemblage, while not as dominant as in the sites found directly in 

the Hills area (Ball 1987).  Ball also noted the prevalence of bipolar percussion associated with 

pebble chert in archaeological sites. 

      2.7.2 Bipolar Technology 
 

A brief discussion of bipolar technology is warranted before discussing the study results 

in that much of the artifact assemblage (see Chapter Five) contains large numbers of bipolarly 

split pebble cores.  Bipolar technology is evidenced quite frequently in archaeological sites on 

the Plains (Low 1997).  Indeed, Knudson (1978) has noted that bipolar percussion is likely to be 

one of the most widespread lithic techniques used in North American artifact assemblages.  

Typically, bipolar percussion involves the use of a hammer and an anvil.  The core sits on top of 

the anvil and is split once the percussive force of the hammer is applied (Figure 2.2).  However, 

multiple variations of this technique exist to facilitate the reduction of lithic raw material (Figure 

2.3). 

Odell (2004) notes that the bipolar technique is used in splitting open large nodules and 

cobbles as well as small pebble cores and is effective in economizing raw materials.  In order to 
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determine whether cores or flakes have resulted from this technique, one must look for certain 

characteristics.  Due to the application of the hammer on the core, any resultant flakes and even 

the initial core will display crushing at the proximal end as well as at the distal end due to the 

rebounding force caused by the anvil (Brink and Dawe 1989; Odell 2004).  As well, there is the 

typical appearance of percussion lines on the ventral flake surface.  Additionally, bulbs of 

percussion may be evident on the resulting flake, at least at one end, although bulbs may appear 

at both ends of the flake (Low 1997).  However, Low (1997) also makes the caveat that some 

small flakes or fragments may not be identified as the result of bipolar percussion because they 

lack some of the key bipolar characteristics or may be found without the association of the  

 

             
            Figure 2.2: Bipolar Percussion                   Figure 2.3: Alternative Methods of  
                    (Whittaker 1994:114)                                          Bipolar Percussion 
                       (Herbort 1988:36) 
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original core or tools from their manufacture.  As such they may be classified as straight 

percussion flake debris (Low 1997:152). 

2.8 Summary 
 
 
 The Consort Pebble Chert Quarry site (EkOr-8) is located in east-central Alberta near the 

village of Consort.  It is found within the Undulating Plain Ecodistrict of the Dry Mixed Grasses 

Ecoregion.  The area is dominated by large topographical features such as the Neutral Hills to the 

north, Sounding Lake and Gooseberry Lake to the northeast, and the Monitor Creek valley.  The 

bedrock substrate of the site area belongs to the Bearpaw Formation, a late Cretaceous marine 

shale that has influenced how glacial advance and retreat has occurred in the area.  Geologically, 

the region has been subject to glacial deformation in the form of meltwater channels and pro-

glacial lakes.  It is from the Bearpaw Formation that pebble chert deposits appear to originate.  

Small black pebbles are commonly noted in the archaeological literature and are classified 

according to two types: siltstone pebbles and pebble chert.  While siltstone pebbles appear to be 

part of river gravels and found in pockets throughout the Canadian Plains, pebble chert tends to 

originate from distinct source areas including the Neutral Hills.  Soils tend to be classified either 

as Chernozemic or Solonetzic and can be considered of fluvial or glacial origin.   

 Climatically, the area is arid with low precipitation and hot summers resulting in high 

evapotranspiration.  Glacial deformation has resulted in a number of shallow lakes and sloughs 

that dot the prairie landscape.  These water sources tend to be intermittent with shallow drainage 

systems. Again, the aridity of the area influences the type of plant and animal species that are 

found in this east-central region of Alberta.  Needle, blue grama and sedge grasses dominate, 

however other species such as willows, aspens and birch can be found in wetter areas closer to 
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water sources.  The Consort area is located along major waterfowl flyways; as such, there tends 

to be an abundance of waterfowl such as geese and ducks throughout the year.  Larger mammal 

species, such as bison, elk, wolf and grizzly bear are no longer found in the area but did exist in 

the past.  

 The record of past human occupation in the area is not well known due in large part to a 

lack of archaeological investigation.  There is a paucity of information and archaeological 

research in this region of Alberta, and an early synthesis is that of H.M. Wormington and R.G. 

Forbis (1965).  Numerous Cultural Resource Management reports exist for the Consort area; 

however, little to no diagnostics have been uncovered.  Many archaeological site data sheets and 

other literature sources do note the abundance of chert pebbles that were used in lithic tool 

production in archaeological sites of the area.  Much of what is known concerning chert pebble 

usage in the Neutral Hills is the result of a large-scale research project conducted by J. Michael 

Quigg during the 1970s.  Quigg recorded over 200 archaeological sites, including quarries, 

within the Neutral Hills area, of which the majority had pebble chert as the dominant lithic 

material. 
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3. Research Parameters and Methodological Procedures 
 
 

3.1 Research Parameters 
 
 
 It is not known whether pebble chert occurs at the Consort site in outcrops or if it is a 

result of glacial deposition.  Michael Quigg's (1977) research in the Neutral Hills demonstrates 

that the Bearpaw Formation in the hills appear to be a primary bedrock source for these chert 

pebbles.  However, the origin of the copious amounts of pebble chert at the Consort Pebble Chert 

Quarry site (EkOr-8) has not previously been explained (Figure 3.1 and 3.2).  By consulting local 

geological data in the forms of maps and reports, an explanation for the pebble chert occurrence 

at this site may be found.  Given the eleven pebble chert "quarries" found by J. Michael Quigg 

(1977) in 1976, the presence of pebble chert at the site and its location near the Neutral Hills 

region, EkOr-8 may well indicate a pre-contact quarrying location.   

As previously mentioned, there are numerous interpretations of the origin of the 

depression features found at EkOr-8.  The layout of the depressions, as well as the presence of 

earth berms would indicate that this area may have been created by wallowing bison herds.  

However, if a more periglacial phenomenon, such as ice lens collapse or frost cracks, is a 

possibility, then the stratigraphy in the depressions should be indicative of this.  Finally if these 

depressions are quarry pits, one should be able to see indications of bipolar percussion, both in  
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Figure 3.1: The Consort Pebble Chert Quarry site (EkOr-8) 
View to the southwest, April 2006 

 
 
the form of split pebbles and remnant tools such as hammerstones and anvils.  Due to the 

abundance of black pebble chert pebbles on the surface and in the depressions, with numerous 

examples showing evidence of bipolar percussion (Heinz Pyszczyk, personal communication 

2005), it is likely that the area was used as a quarry. 

In order to accomplish the goals of this thesis as set out in Chapter One, the author will 

focus on the archaeological materials recovered from the 2006 test excavation at the Consort 

Pebble Chert Quarry site (EkOr-8).  Data was collected during the months of June and July in  

Photo: K. Steuber 
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Figure 3.2: Depression Features at the Consort Pebble Chert Quarry (EkOr-8) 
View to the west, April 2006 

 
 
2006.  Excavations were conducted under Alberta Historic Resources Management Branch 

Permit #06-248 by the author and a field-crew consisting of the author and one volunteer.  All 

qualitative and quantitative analyses were later carried out by the author in the Department of 

Archaeology at the University of Saskatchewan. 

3.2 Survey Methodology 
 
 
 Primary research commenced with a pedestrian survey of the site area along 5m transects 

that included collection of any surficial archaeological material.  Collected material was recorded 

Photo: K. Steuber 
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and mapped via handheld GPS receivers.  Other data recording during this survey included 

written descriptions of the local area including vegetation and topography.  Information in the 

form of GPS waypoints was plotted on a 1:50 000 topographical map of the area so that artifact 

distributions could be noted (Chapters 4 and 5).  Detailed topographical mapping of the 

depression features was completed through the use of electronic transit stations.  A number of 

datums were established during the course of the mapping exercise.  Two primary datums were 

placed at the southeast and southwest corner fenceposts of the quarter section in addition to a 

main datum positioned at the southeast corner of the section.  Three secondary datums were 

placed within the depression area in order to facilitate the mapping of the sixty-three pit features 

recorded (Figure 3.3).  By mapping the depression features, it was possible to generate a baseline 

map by which to compare the archaeological material collected from the surface as well as sub-

surface testing to see if any distributive patterns emerge. 

3.3 Excavation Methodology 
 
 
 Based on surface features and surface artifact distributions, and by using a stratified 

random sampling method, ten 50cm2 shovel tests were excavated in 10cm arbitrary levels in 

order to examine the stratigraphy of the pit features and to determine if intact subsurface 

archaeological deposits existed.  The shovel tests were located within the depressions, in 

between individual depression features and outside the area of depressions in order to examine 

the stratigraphy within the site area.  Any artifacts recovered were individually recorded using 3-

D provenience or recorded by shovel test level.  All excavations were completed through the use 

of shovels and hand trowels.  All matrix removed from the individual shovel tests was screened 

through 8mm (¼ inch) wire mesh. Fieldwork lasted for approximately 6 weeks, with the first two  
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Figure 3.3: Location of the Primary (D1 & D2), Main (MD), and Secondary (SD1-3) 
Datums 

(Alberta Sustainable Resource Development Air Photo Distribution Center; modified by the 
author) 
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weeks devoted to surveying and mapping the depression features at EkOr-8 and the final four 

weeks devoted to the excavation of shovel pits in selected areas of the site. 

3.4 Laboratory Procedures 
 
 

 Laboratory analysis consisted of the recording of measurements, material type, 

and any typologies for all archaeological material collected.  Individual artifacts were given a 

catalogue number and were compiled in a database using Filemaker Pro.  All material that was 

catalogued is currently being stored in the Department of Archaeology at the University of 

Saskatchewan.  Upon completion of the project, all material will be shipped to the Royal Alberta 

Museum for permanent storage.  Due to the nature of the sediment at EkOr-8, numerous matrix 

samples from shovel tests were collected in the field to undergo wet-screening, using 2mm (1/16 

inch) wire mesh, in order to loosen the clay matrix from the pebble chert fragments.  At the same 

time, the fine wet-screening also allowed for the verification or negation of the presence of bison 

hair, a possible indicator that the pit features were used as buffalo wallows.  

Data received from the electronic transit station mapping of the site was analyzed and 

mapped using software such as ArcGIS to plot the distribution of features on the landscape.  

Laboratory analysis included specific artifact analysis together with the recording of 

measurements, material type, and any typologies for all archaeological material collected. 

 3.4.1 Qualitative and Quantitative Analyses 
 

The width, length, thickness and weight of each artifact was recorded in addition to 

artifact type, material and description and if there was any evidence of bipolar percussion.  

Evidence of bipolar percussion includes the appearance of crushing at both the proximal and 
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distal ends of pebbles, remnant bulbs of percussion (both proximal and distal) in addition to flake 

scars, platforms and compression rings.   

By using site, artifact and geological data collected from the Consort Pebble Chert 

Quarry site (EkOr-8), conclusions were generated that defined the function of this archaeological 

site.  As a result of the research undertaken, the site boundaries were mapped and a tentative site 

age was assigned based on the presence of a diagnostic artifact.  Unfortunately an exact site 

chronology is impossible to determine without further research at this site.   

Background information was primarily gathered through library resources at the 

University of Saskatchewan and other university libraries in western Canada and the northern 

United States.  The Geological Survey of Canada was consulted for geological maps and reports 

on the area around the Neutral Hills and Consort, Alberta.  Finally, the Saskatchewan Heritage 

Branch, Alberta Community Development and the Alberta Historic Resources Management 

Branch provided information in the form of site files and reports on provincial quarries as well as 

those archaeological sites that contain pebble chert within their lithic assemblages. 

3.5 Summary 
 
 
 This thesis focuses on the archaeological materials recovered from the 2006 test 

excavation at the Consort Pebble Chert Quarry site.  The primary goals of the thesis include an 

analysis of any archaeological material excavated as well as the determination of the function of 

the depression features.  Numerous interpretations exist as to the cause and use of the depression 

features and if any of these prove to be correct, verifying evidence should present itself as a 

result of fieldwork conducted in the area.   
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 Fieldwork consisted of a pedestrian survey of the quarter section in addition to the 

mapping of a sample of the depression features and a series of shovel test excavations.  All 

material was collected and recorded with GPS receivers and transported to a laboratory within 

the Department of Archaeology at the University of Saskatchewan where further analysis could 

take place.  Electronic transit stations were used to map a sample of the depression features as 

well as to provide a number of datums by which to correlate archaeological material found on the 

surface and shovel test locations.   

 Ten 50cm2 shovel tests were excavated using a stratified random sampling method.  All 

matrix from the shovel tests were screened either through 8mm (¼ inch) mesh on site or through 

wet-screening back at field camp.  Laboratory analysis consisted of the recording of numerous 

measurements for each individual artifacts as well as map creation via programs such as ArcGIS.  

Artifact analysis also included looking for the presence of bipolar percussion.  Background 

information used during analysis and interpretation of the results was gathered through library 

resources at the University of Saskatchewan and through consultant reports and archaeological 

site inventory data sheets courtesy of the Historic Resources Management Branch in Edmonton.  

Geological information was gathered through literature sources, primarily from the Geological 

Survey of Canada. 
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4. Surface Features at the Consort Pebble Chert Quarry Site 
 

4.1 Introduction 
 
 
 During the pedestrian survey of the Consort Pebble Chert Quarry site (EkOr-8), a number 

of surface features were recorded.  These surface features include 6 cairns, 1 stone arc or 

possible tipi ring and a number of anvil stones that may have been used in the process of the 

bipolar percussion of lithic materials. 

4.2 Distribution of Cairns 
 
 
 Altogether, six cairn features were recorded during the 2006 field season.  The cairns 

were found either within the depression area itself or immediately adjacent to the area (Figure 

4.1).  The first cairn (C1) was found east of the depression area close to the section fence line.  

This cairn measures approximately 1 metre by 1.5 metres in diameter and is dominated by one 

very large stone that protrudes from the ground surface (Figure 4.2).  Approximately twenty-

seven medium- to large-sized stones surround the large center stone and are well established in 

the ground with lichen growth covering some of them.  Immediately around the cairn feature are 

a number of outlying stones; however, these do not appear to be remnants of this archaeological 

feature. 

 The second cairn (C2) was discovered immediately inside the western edge of the 

depression area.  The feature was approximately 1 metre by 1 metre in diameter with a 
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Figure 4.1: Location of Surface Features Found at EkOr-8 
Note: A: Anvil; SA: Stone Arc Feature; C1-6: Cairns 

(Alberta Sustainable Resource Development Air Photo Distribution Center; modified by the 
author) 
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Figure 4.2: C1 Cairn found at EkOr-8, book to North, June 13, 2006 
 
 

cluster of twelve stones in the center area (Figure 4.3).  The main grouping of stones were 

medium- to well-established with lichen growth around the edges and the stones were 

approximately 30 centimetres in diameter.  Two very large and well-established boulders were 

found outside the initial grouping of stones and may be considered part of the original cairn 

configuration.  This second cairn was also the site of one of the test pits during the 2006 

excavation work.  The test pit (TP9) was placed in this location to determine the function or 

purpose of the cairn feature.  It was hoped that the excavation would uncover some remnant of 

quarry excavation or lithic tools that would have been used during bipolar percussion.  The test 

pit was excavated to a depth of 1 metre below the ground surface (Figure 4.4).  The first 5  

Photo: K. Steuber 
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Figure 4.3: C2 Cairn found at EkOr-8, book to North, June 19, 2006 
 
 
centimetres below the ground surface consisted of a mixture of sod and clay.  The remainder of 

the test pit to 1 metre below surface consisted of a very dense and dry hardpan clay layer that is 

part of the glacial till found in the area and calcium carbonate nodules (see Appendix C).  No 

cultural material was recovered from this test pit.  It is unknown what the placement and purpose 

of the cairn indicated. 

The third cairn (C3) was found to the north of the other two cairns along  

the eastern edge of the depression area.  Unlike the first two cairns, the third cairn was largely 

disassembled over a larger area (Figure 4.5).  The diameter measures approximately 1.5 metres 

by 1 metre and consists of a scattering of eight stones that vary in size from medium to large and  

Photo: K. Steuber 
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Figure 4.4: Test pit (TP9) at C2 cairn, Northwest wall, July 18, 2006 
 
 
are well-established in the ground. 

 The fourth cairn (C4) was discovered to the south of the third cairn, also along the eastern 

edge of the depression area.  This one too was largely disassembled, however much larger in 

diameter and oblong in shape (2 metres by 0.5 metres).  The C4 cairn consisted of 6 medium- to 

large-sized stones that were also well established with prominent lichen growth along the 

surfaces and edges of the rocks.  

The fifth cairn (C5) was discovered south of the C3 and C4 cairns on the southeastern 

edge of the depression area.  This cairn was the largest of the five cairns found during the 

pedestrian survey, with a diameter of 3 metres by 3 metres.  It consisted of 4 large, well- 

Photo: K. Steuber 
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Figure 4.5: C3 Cairn found at EkOr-8, book to North, June 22, 2006 
 
 
established stones in the center with 13 medium, well-established stones surrounding it (Figure 

4.6).  The final cairn (C6) is located between the C1 and C5 cairns and was the last cairn 

discovered during fieldwork in 2006.  The cairn measures 2 metres by 2 metres with six 

medium- to large-sized, well-established stones in the center and two stones immediately 

outlying the main pile. 

 

Photo: K. Steuber 
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Figure 4.6: C5 Cairn found at EkOr-8, book to North, June 23, 2006 
 
 

4.3 Stone Arc Feature 
 
 
 During the 2006 pedestrian survey a stone arc feature was found slightly to the northwest 

of the C1 cairn (Figure 4.1).  The feature consisted of an arc of 10 medium- to large-sized, well-

established stones that formed a diameter of 2.5 metres across the two outlying ends (Figure 4.7).  

The arc feature appears to be complete along the northwestern margin. Based on the size and 

shape of the arc, this feature is believed to be a remnant tipi ring. 

 

Photo: K. Steuber 
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Figure 4.7: Part of a Stone Arc Feature found at EkOr-8, Looking North, June 13, 2006 
Note red circles indicate presence of stones 

4.4 Stone Anvils 
 
 
 In total, eight anvil stones were discovered during the course of excavation.  All of the 

rocks appeared to be granite and glacial in origin and were medium- to large-sized 

(approximately 30 to 40 centimetres in diameter) (Figure 4.8).  Five of the anvils are directly 

adjacent to individual depressions, while the last three were found in more central locations 

between depressions (Figure 4.1). A test pit (TP1) was dug around one of the anvil due to the 

presence of cultural material found on and immediately adjacent to the stone (Figure 4.9).  

Cultural material in the form of debitage, flakes and bipolarly split pebbles were found  

Photo: K. Steuber 
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Figure 4.8: Anvil stone found at EkOr-8, book to North, July 18, 2006 
Note groove across stone to facilitate the bipolar percussion method of lithic reduction 

 
 

surrounding the anvil as well as in subsurface deposits.  (See Chapter Five for a full discussion of 

the artifact material that was recovered from this test pit.)  This anvil also displayed a 

characteristic grooving across its surface (see Figure 4.8 and 4.9), which appears to support the 

pebble in an upright position.  This position would keep a pebble from slipping off the smooth 

surface of the anvil stone when contacted from above by a hammerstone during the bipolar lithic 

reduction method.  Over time, grooves or "chatter marks" would develop in places where pebbles 

were split upon the anvil (Figure 4.10) eventually aiding in the stabilization of the pebble about 

to be fractured (Brink 2006; Raymond Le Blanc, personal communication 2006). 

 

Photo: K. Steuber 
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Figure 4.9: Anvil stone (TP1) found at EkOr-8, knife to North, June 23, 2006 
Note presence of grooves or "chatter marks" 

 

 
 
 

Figure 4.10: Anvil stones discovered at EkOr-8 prior to the 2006 Field Work 
(Brink 2006:15) 

Note presence of grooves or "chatter marks" 

Photo: K. Steuber 
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4.5 Summary and Discussion 
 
 
 A number of surface features were discovered and mapped in the course of the fieldwork 

in the summer of 2006.  Five cairns were found surrounding the depression area, in addition to 

another cairn within the depression area itself.  It is unknown what function these cairns served.  

A possible tipi ring remnant in the form of a large stone arc was also recorded.  Anvil stones 

appear to be a prominent feature at this site.  In total, eight stone anvils were observed within a 

portion of the depression area.  Five of these anvils were found on the edges of pits or in the 

center of a depression, while the remaining three were located in open areas between depression 

features.  Several anvils displayed grooves or "chatter marks" that are indicative of the bipolar 

method of lithic reduction.  In addition, one of these was the location of a test pit due to the 

presence of debitage, flakes and bipolarly split pebbles. 
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5. Lithic Analysis 
 
 

5.1 Surface Collection of Unmodified Stone 
 
 

 At the Consort Pebble Chert Quarry site (EkOr-8), the ground surface is littered 

with an abundance of black chert pebbles within the depression area.  Pebble sizes range from 

less than 1 cm2 to over 4 cm2 and are found in varying frequencies.  In order to understand the 

sizes and frequencies of this type of lithic material within the site area, a 1m2 area was marked 

off and all lithic materials were collected from the surface within this area (Figure 5.1).  All lithic 

material types were collected in addition to the predominant pebble chert variety.  A comparison 

of the lithic material based on size, weight, frequency, type and colour was undertaken during the 

course of the entire lithic assemblage analysis.  For the unmodified collection, lithic types fell 

into four separate size classes: 1cm2, 2cm2, 3cm2 and 4cm2.  These size classes were determined 

by marking out each square centimetre box on a piece of graph paper and measuring each piece 

of pebble chert within the boxes.  If a piece of pebble chert fit within the confines of a particular 

box it was labeled as being within that size class, if it was larger than the box dimensions it was 

measured against the next largest size until a corresponding size could be found. 

Lithic types that fell into the 1cm2 size class ranged in weight from 0.1g to 0.8g with a 

mean weight at approximately 0.26g.  The second size class, 2cm2, included lithic material 

ranging from 0.3g to 6.3g with a mean weight at 1.82g.  The 3cm2 size class weights ranged from 

3.1g to 9.8g with an average at 6.65g.  Finally, the 4cm2 class materials ranged from 17.6g to  



 44 

 

 

 

 

Figure 5.1: Location of Testpits and the Surface Collection Area at EkOr-8 
Note: TP1-10: Testpits; SC: Surface collection area 

(Alberta Sustainable Resource Development Air Photo Distribution Center; modified by the 
author) 
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Table 5.1: Unmodified Stone Size Classes versus Weight 

 
20.6g with a mean at 19.53g (Table 5.1).  As seen in Table 5.1, there is a great deal of overlap in 

terms of weight (grams) between the 2cm2 and 3cm2 size classes. This is likely due to the 

differing thickness of each piece of chert pebble.  Pebbles that are thicker in shape would weigh 

in at a higher weight despite their smaller size.  There are a number of outliers in the largest size 

class (4cm2) based on weight as well as size. 

The frequencies of recovered lithic materials based on size classes follow a pattern 

similar to that seen in weight, with the majority of the collection falling into the 2cm2 size class 

(Figure 5.2).  Most of the unmodified lithic collection found in the 1m2 unit falls into the 1cm2 

and 2cm2 size classes.  Given their small size, it is unlikely that pebbles that fall within the 1cm2 

size class can be predictably flaked into usable pieces on a regular basis.  However, larger  
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Figure 5.2: Unmodified Pebble Chert Size Class Distribution 
 
 
pebbles that fall within the 2cm2 and 3cm2 size classes have a greater probability of being 

successfully reduced into workable flakes and tools.  The low numbers found in the third and 

fourth size classes may be due to the lack of larger pebbles in the immediate area or they may 

have also been exhaustively collected from this area prior to the sampling procedure.  The fact 

remains that within a 1m2 sampling area there is a wide size variation of pebble chert that 

includes pieces that can be of use for the bipolar percussion method of lithic reduction. 

 In terms of colour, pebble chert varieties tended to have a very dark and smooth cortex 

(from dark brown to black).  Where broken pieces were available, interior colours came in a 

variety of hues from typical blacks, greys, and browns to more exotic reds, yellows, blues and 

oranges.  Other lithic materials collected include two pieces of quartzite, two of granite and one 
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solidified nodule of calcium carbonate.  These lithic materials appear to be part of the glacial till 

that is found throughout the area (see Chapter 2).  Of the total lithic sample of 263 individual 

pieces, pebble chert of varying sizes dominates the assemblage at 98% in the sampled 1m2 unit. 

5.2 The Surface Chipped Lithic Assemblage 
 
 
 During the pedestrian survey of the area around the Consort Pebble Chert Quarry site, a 

number of surface artifacts were discovered and collected.  These artifacts were helpful in 

indicating the past cultural activities that have occurred within the immediate area. 

      5.2.1. Way Point 17 and 136 
 

Two waypoints taken during the pedestrian survey of the immediate site area are 

important to understanding the lithic reduction methods that have occurred at the site in the past.  

Both waypoints were taken on isolated finds found within the depression area.  Way Point 17 

includes three bipolarly split pebbles.  All three pieces have black cortex with differing interior 

colours (black, blue and grey).  Two of the pieces are similar in size and shape at approximately 

3cm2.  The third piece is quite large at approximately 6cm by 5 cm with a thickness of 1.5 cm.  

All the pieces display flake scars with at least two flake removals from the surface.   

The third piece is unique, not only because of its size, but also because it appears to have 

been used as a test piece.  The two flake removals on this piece are perpendicular to each other 

along two of the edges (Figure 5.3).  This appears to be the result of a flintknapper removing a 

series of flakes in order to test the lithic material to determine its quality.  Considering that this 

piece of pebble chert is very granular with internal vugs, it is highly likely that the piece was 

tested twice, as seen in the flake removals, and then discarded as a non-viable material.  This  
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Figure 5.3: Chert pebble used as a test piece (EkOr-8:737) 
 
 
piece also displays crushing along the two edges opposite the flake removals.  Crushing tends to 

be a characteristic of bipolar percussion from contact between the lithic material and anvil 

surface as the force of the hammerstone is applied downward (Low 1997). 

Waypoint 136 relates to another isolated find of two pebble chert artifacts: a flake and a 

piece of shatter.  Both pieces are quite small at approximately 1-2cm2.  The first piece is a 

secondary flake with no cortex present, as well as visible lines of compression and four flake 

scars on the dorsal surface.  This flake also exhibits a prominent proximal bulb of percussion.  

Low (1997:61) notes that the presence of proximal bulbs of percussion can be an indication of 

the bipolar reduction of lithic materials.  The second artifact is a piece of pebble chert shatter. 

 

Photo: K. Steuber 
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      5.2.2. Other Sites in the Immediate Vicinity to EkOr-8. 
 
 The pedestrian survey also resulted in the discovery of four new archaeological sites that 

were added to the provincial database.  EkOr-9 and 10 consist of discrete finds of five (two 

flakes, one core fragment and two pieces of shatter) and one (one flake) respectively and were 

located southeast of the depression area.  The majority of the lithic material consisted of pebble 

chert.  EkOq-12, was also located southeast of the depression area found at EkOr-8.  Artifact 

finds in this area consisted of a scatter of fire broken rock and a piece of chert shatter.   

Important to this thesis is the discovery of EkOq-11 to the south of the depression area.  

This site provided the only diagnostic artifact that was found during the 2006 field season.  

EkOq-11 produced three artifacts: one light brown quartzite flake with a partial broken bulb of 

percussion, a brown quartzite core fragment with five flake scars and one Duncan projectile 

point made of Swan River chert.  The Duncan projectile point is missing the distal portion in 

addition to a basal shoulder (Figure 5.4).  While the projectile point is not made out of pebble 

chert or found at the Consort Pebble Chert Quarry site, it does date one of the human groups that 

were in the immediate area. 
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Figure 5.4: Duncan Projectile Point (EkOq-11:3) 
 
 

5.3 The Excavated Lithic Assemblage 
 
 
 Ten 50cm2 shovel tests or test pits were excavated in 10cm arbitrary levels in order to 

examine the stratigraphy of the depression features and to determine if intact subsurface 

archaeological deposits existed (Figure 5.1).  Of the 10 test pits, only four produced any type of 

cultural material.  The stratigraphy of each of the test pits is discussed as part of the 

geomorphology of the Consort Pebble Chert Quarry site in chapter six. 

 

Photo: K. Steuber 
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      5.3.1. Test Pit 1 
 
 The first test pit was placed around an in situ anvil stone that was embedded in the 

ground.  The anvil displayed grooves or "chatter marks" on its surface and debitage surrounded 

it.  A 50cm2 shovel test was placed to cover half of the anvil stone in order to determine the types 

of artifacts in the form of debitage and/or tools that could be found beside and buried around the 

stone.  Only the surface and first two levels of the test pit produced any archaeological material.  

The subsequent levels (20-100cm) consisted of hardpan clay and glacial till with no cultural 

material. 

     5.3.1.1. Surface 
 
 The surface and edges of the anvil stone were littered with intact and broken pieces of 

pebble chert.  Artifacts and other lithic materials were collected from the surface of the anvil 

stone (TP1) prior to any excavation.  Table 5.2 presents the types of artifacts found on the test pit 

surface as well as any differing lithic types found. 

 
Material Flake Shatter Split Pebble Intact 

Pebble 
Total 

Pebble 
Chert 

1 3 10 6 20 

Other 0 0 0 0 0 
Total 1 3 10 6 20 

Percent (%) 5 15 50 30 100% 
 
 

Table 5.2: Test Pit 1 Surface Artifact Counts 

 
All the lithic material found on the test pit surface was of the pebble chert variety.  Of all 

the material collected only 20 pieces were considered to be of archaeological importance.  The 

majority (50%) of the material is classified as split pebbles.  The split pebbles display flake scars  
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Figure 5.5: Possible Scraper (EkOr-8:34) 
  

and in most cases crushing at one or both ends.  Artifact number EkOr-8:34 was isolated from 

the rest of the sample on the basis of what appears to be a prepared edge on the proximal right 

lateral end (Figure 5.5).  This piece also exhibits the most flake scars (9) of any of the surface 

material collected from test pit 1.  It appears that this piece has been worked more than any of the 

others and was possibly being knapped in order to form a tool.  The possible prepared edge may 

indicate the beginnings of a scraper. 

The next largest category of surface collected specimens is intact pebbles.  These pebbles 

were included in the overall artifact count due to their in situ presence on the anvil stone within 

grooves or "chatter marks".  Thirty percent of the collection includes these types of pebbles.  

Other than their location on the anvil stone, there are no other distinguishing features that may 

Photo: K. Steuber 
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indicate a cultural connection.  There was only one flake discovered on the surface of the test pit 

1 area.  This flake was classified as a secondary reduction flake on the basis of 3 flake scars on 

the dorsal surface as well as one on the ventral surface.  A bulb of percussion was present on the 

ventral surface in addition to a partial platform on the proximal end.  Three pieces of shatter were 

collected as well.  All three pieces were of the pebble chert variety with no features that could 

distinguish them as flakes or other pieces of debitage. 

        5.3.1.2. Level 1 
 

Level one (0-10 cm below surface) yielded the majority of the cultural lithic material that 

was found at this site.  Table 5.3 presents the types of artifact classes and differing material types 

found in level one of test pit 1. 

 
Material Flakes Split 

Pebbles 
Shatter Pièce 

Esquillées 
Possible 

Tools 
Anvil 

Fragments 
Total Percentage 

(%) 
Chert 0 0 1 0 0 0 1 0.14% 

Granite 0 0 0 0 0 17 17 2.37% 
Pebble 
Chert 

70 194 431 2 3 0 700 97.49% 

Total 70 194 432 2 3 17 718 100% 
Percentage 

(%) 
9.75% 27.02% 60.17% 0.28% 0.42% 2.37% 100% 

 
 

Table 5.3: Test Pit 1 Level 1 Lithic Assemblage 

 
In terms of lithic material types, at 97.49%, pebble chert dominates the entire lithic assemblage 

of level 1.  While two other material types, granite and chert, are represented, they are present in 

much smaller percentages (2.37% and 0.14% respectively).  The granite fragments (17) included 

in the assemblage are the result of deterioration of the anvil stone either as a result of normal 

weathering process or possibly during test pit excavation.  One piece of shatter made from a 

generic chert variety was also present. 
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 When looking at the differing debitage classes and potential tool types, there is more 

variation.  Here the majority of the assemblage is composed of shatter (60.17%), a form of 

debitage and a byproduct of lithic reduction.  As with the surface lithic assemblage, there is a 

large number of bipolarly split pebbles, many of which display evidence of crushing at both the 

proximal and distal ends as well as numerous flake removals on both pebble surfaces.  Split 

pebbles also tend to be split along the vertical axis to maximize the amount of material that is 

removed; however, there are some in the assemblage that have been split horizontally.  This kind 

of fracture may be the result of breakage that occurred during bipolar reduction. 

 The third largest category in the level one lithic assemblage consists of flakes (Figure 

5.6).  Again all of the flakes were of pebble chert and none should any evidence of being 

utilized.  When divided into the three main types of flakes: 46 (65.71%) were primary 

decortication flakes, 13 (18.57%) were secondary decortication flakes, and 11 (15.72%) were 

secondary flakes.  Due to the presence of the anvil stone, it is not surprising that the majority of 

the flakes were primary decortication flakes resulting from the initial stages of lithic reduction.   

Low (1997) states that proximal bulbs of percussion found on flakes may indicate the use 

of bipolar percussion; however, he also notes that the presence of sheared proximal bulbs of 

percussion and negative bulbs of percussion are incontrovertible proof of the presence of bipolar 

technology.  These types of bulbs of percussion can only be created by the rebounding force that 

occurs when a stone is in contact with an anvil and has pressure applied to it from the proximal 

end (Low 1997:63).  Of the level one lithic assemblage, 42 (60%) flakes exhibited proximal 

bulbs of percussion including one flake that also displayed a distal bulb of percussion, 17 

(24.29%) showed evidence of sheared bulbs of percussion, and 11 (15.71%) were missing either 

the proximal or distal portions and as such were unidentifiable in terms of bulbs of percussion. 
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Figure 5.6: Primary Decortication, Secondary Decortication, and Secondary Flakes 
 (EkOr-8: 38, 504 and 506) 

 
 
From these numbers, it is clear that the majority of the flakes found in the level one lithic 

assemblage of test pit 1 were produced through the bipolar method of lithic reduction. 

 Found within the assemblage were two examples of wedges or pièce esquillées (0.28%) 

made out of pebble chert (Figure 5.7).  These artifacts are angular pieces of pebble chert with 

numerous flake removals.  Portions of the cortex still exist on each piece, with large amounts of 

crushing on the edges and both ends.  The rest of the lithic collection from level one consists of a 

small proportion (0.42%) of pieces that were classified as possible formal tools.  This artifact 

class included those artifacts that were in the process of becoming or already were a functional 

Photo: K. Steuber 
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Figure 5.7: Pièce Esquillées (EkOr-8: 8 and 11) 
 

 
 
 

Figure 5.8: Possible Preform (EkOr-8:13) 
 

Photo: K. Steuber 

Photo: K. Steuber 
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Figure 5.9: Possible scraper or biface (EkOr-8:5) 
 
 
working piece, such as projectile points, scrapers, drills, perforators, et cetera.  While any object 

has the ability to become a tool with use, this class of artifacts were felt to be different from lithic 

artifacts included in the debitage class because they were or on their way to becoming utilized.  

Artifact EkOr-8:13 (Figure 5.8) is a black split chert pebble with numerous flake scars over both 

the dorsal and ventral surfaces.  The presence of microflake removals along the edges of the 

piece and flake removals on the dorsal surface appears to be part of the thinning process.  This 

piece is generally triangular in shape and is possibly a preform, a shaped piece that could 

function as a tool such as a scraper or a projectile point once the lithic reduction process is 

complete.  Artifact EkOr-8:5 (Figure 5.9) exhibits a grey cortex with an orange interior.  The 

Photo: K. Steuber 
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Figure 5.10: Possible Scraper (EkOr-8:8) 
 
bulb of percussion and platform have been obliterated by subsequent flaking, and large flakes 

have been removed on the distal end.  Smaller flake removals on the lateral edges and proximal 

end of the dorsal surface, in addition to retouch on the worked edge of the distal end, indicate 

that this piece may be a biface or possible scraper.  Artifact EkOr-8:8 (Figure 5.10) displays a 

black cortex and interior, with one large flake removed from the ventral surface and one small 

flake removed from the proximal end of the dorsal surface.  Microflake removals and crushing at 

both proximal and distal ends give this piece a straight worked edge that may have facilitated its 

use as a tool. 

 

 

 

Photo: K. Steuber 
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     5.3.1.3. Level 2. 
 
 Level two (10-20 cm below surface) yielded the same lithic material as level one.  Table 

5.4 presents the types of artifact classes and differing material types found in level two.  Other 

than a few granite fragments (Table 5.4) produced by the deterioration of the anvil stone, the 

bulk of the lithic assemblage in level two is of pebble chert (80%).  Artifact counts significantly 

decreased between the first and second levels of test pit 1.  However, many of the same artifact 

classes were still present in level two.  Split pebbles make up the majority (45%) of the level two 

assemblage, followed by flakes (20%) and shatter (15%).  Primary decortication flakes (3)  

 

Material Flakes Split 
Pebbles 

Shatter Anvil 
Fragments 

Total Percentage 
(%) 

Granite 0 0 0 4 4 20% 
Pebble 
Chert 

4 9 3 0 16 80% 

Total 4 9 3 4 20 100% 
Percentage 

(%) 
20% 45% 15% 20% 100% 

 

Table 5.4: Test Pit 1 Level 2 Lithic Assemblage 

 
dominate over the amount of secondary flakes (1) found.  Again, this may be the result of initial 

lithic reduction taking place on the anvil stone. 

      5.3.2. Test Pit 2 
 
 The second test pit was placed within the northeast wall of depression feature 13 which 

also formed part of a small earth bridge between two depression features (Figure 5.4).  This 

50cm2 shovel test bridged depression features 12 and 13 and was dug to determine if any 

artifacts in the form of debitage and/or tools could be found and also to detect the characteristics 
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of the stratigraphy in this area.  Only two levels in test pit 2 (Levels 1 and 4) produced any 

cultural material despite being excavated to 1 meter below the ground surface. 

     5.3.2.1. Level 1 
 
 In Level 1 (0-10 cm below surface), one secondary decortication flake made of pebble 

chert was found amongst large quantities of glacial till.  This secondary decortication flake has 

some black cortex with a dark grey interior.  Visible compression rings, a bulb of percussion, an 

erailleur scar and a platform are present.  One flake scar is also present on the dorsal surface.  

The bulb of percussion can be found at the proximal end of the flake and suggests manufacture 

via the bipolar method. 

     5.3.2.2. Level 4 
 
 The only other level in test pit two that produced cultural material was level four (30-40 

cm below surface).  A secondary decortication flake made of pebble chert with a black cortex 

and interior was found.  This flake displayed visible compression rings, a bulb of percussion, an 

errailleur scar and a platform on the ventral surface.  Three flake scars are present on the ventral 

surface.  Visible compression rings and a second errailleur scar can be seen on the dorsal surface 

along with two flake scars.  One of the flake scars on each of the ventral and dorsal surfaces form 

a ridge along the horizontal axis. 

      5.3.3. Test Pit 3 
 
 The third test pit was placed within the northeast wall of depression feature 12, directly 

north of test pit two, again this test pit was also located in the wall of a small earth bridge 

between the two depression features (Figure 5.1).  A 50cm2 shovel test was placed in the wall 

that bridged depression features 12 and 13 in order to determine if any artifacts in the form of 
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debitage and/or tools could be found and to determine the nature of the stratigraphy.  Only three 

levels from test pit 3 (Levels 4, 5 and 7) produced any cultural material despite being excavated 

to 1 metre below the ground surface. 

     5.3.3.1. Level 4 
 
 The fourth excavated level of test pit 3 (30-40 cm below surface) produced very little 

archaeological material. A split piece of pebble chert with a black cortex and interior was the 

only artifact found in this level.  This piece displays visible compression rings on the ventral 

surface, along with one flake scar.  Two flake scars are present on the dorsal surface. 

     5.3.3.2. Level 5 
 
 The fifth level (40-50 cm below surface) also yielded very little archaeological material.  

All the material was again made of pebble chert.  Two flakes, one primary decortication and one 

secondary, were found within this level.  The primary decortication flake displayed a black 

cortex with a dark grey interior in addition to visible compression rings and a bulb of percussion 

on the proximal end.  An errailleur scar and a platform were also present.  The secondary flake 

has a dark grey interior with no cortex present.  This artifact also exhibits visible compression 

rings, a proximal bulb of percussion, and a platform in addition to three flake scars on the dorsal 

surface. 

     5.3.3.3. Level 7 
 
 Very little archaeological material was found in the seventh level (60-70 cm below 

surface).  The only artifact recovered was a split chert pebble with a black cortex and interior.  

The pebble displayed visible compression rings on the ventral surface as well as one flake scar 

removal on the same surface. 
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      5.3.4. Test Pit 6 
 
 The sixth test pit was placed within a berm of earth on the southeast wall of depression 

feature 49 (Figure 5.1).  A 50cm2 shovel test was placed in the berm wall in order to determine if 

any artifacts in the form of debitage and/or tools could be found and to detect the type of 

stratigraphy present in this depression feature.  Only two levels (2 and 3) produced any cultural 

material despite being excavated to 1 metre below the ground surface. 

     5.3.4.1. Level 2 
 
 As with all the test pits except test pit one, very little archaeological material was found 

in this test pit in addition to the second level (10-20 cm below surface).  The single recovered 

artifact is a primary flake made of pebble chert with a black cortex and interior.  One flake scar is 

present on the ventral surface in addition to visible compression rings.  As well, one flake scar is 

found on the dorsal surface.  The use of bipolar technology is evident with the presence of a 

sheared bulb of percussion on the ventral surface. 

     5.3.4.2. Level 3 
 
 The third level (20-30 cm below surface) yielded only one archaeological specimen.  This 

was a split pebble/flake of pebble chert with a black cortex and interior.  One flake scar is 

present on both the ventral and dorsal surfaces.  Visible compression rings can be seen on both 

surfaces as well as a proximal bulb of percussion and an erailleur scar on the ventral surface.  

The distal portion of the artifact is missing. 

5.3.5. Remaining Test Pits 
 

 Test pits 4, 5, 7, 8, 9 and 10 produced absolutely no archaeological material 

(Figure 5.1).  Test pit 4 was placed on the bridge between depression features 12 and 13 in order 
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to determine if the stratigraphy was similar to the stratigraphy found in test pits 2 and 3.  The 

fifth test pit was placed at the lowest point of depression feature 12 with the intention of finding 

comparable stratigraphy between test pits 2, 3, 4 and 5.  Test pit 7 was placed in the bottom of 

depression feature 49, once again to determine if the stratigraphy found within it matched that 

found in the sixth test pit.   

The eighth test pit was situated over a surface scatter of chert pebbles in order to locate 

any subsurface deposits of artifacts or lithic materials.  Test pit (TP9) was placed over half of a 

cairn feature (see Chapter 4) beside depression feature 2 to determine the function or purpose of 

the cairn feature.  It was hoped that the excavation would uncover some remnant of quarry 

excavation or lithic tools that would have been used during bipolar percussion.  The final test pit 

(TP 10) was situated outside of the depression area in order to compare the stratigraphy found 

within the depression area to that found outside of the same area.   

All of these test pits encountered large quantities of clay from the glacial till within the 

first 10 centimetres below ground surface.  A full discussion of the stratigraphy of each test pit 

can be found in Chapter Six. 

 

5.4 Discussion and Summary 
 
 
 Based on the results of the analysis of the unmodified surface collection and the 

archaeologically excavated lithic materials found in test pits 1, 2, 3 and 6, it is evident that the 

main lithic material found at the Consort Pebble Chert Quarry site (EkOr-8) is pebble chert.  

Pebble chert dominates the artifact assemblage in the form of flakes, split pebbles and shatter and 

also occurs in smaller quantities as pièce esquillées and formal tools - a preform and two 

scrapers.   
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While other lithic materials such as quartzite, chert and granite are found within the lithic 

assemblage, they appear in miniscule quantities.  It is possible, based on their smaller numbers 

that the quartzite pieces are not local to the area and were brought in by human groups passing 

through the area.  Indeed, the small piece of chert shatter may in fact be pebble chert; however, 

without any presence of cortex or more diagnostic features it is unidentifiable as pebble chert and 

as such is labeled as a miscellaneous chert.   

The presence of the distal portion of a Duncan projectile point in an archaeological site 

immediately to the south of the Consort Pebble Chert Quarry site provides a rough temporal.  

Numerous pebble chert flakes displayed one form or another of percussion bulbs.  While the 

presence of a proximal bulb of percussion is not a conclusive indicator of bipolar technology, the 

existence of a number of sheared and negative bulbs of percussion indicates that the bipolar 

method of lithic reduction was used at this site.  Further evidence of this technique is evinced by 

the discovery of numerous anvil stones, including the anvil stone excavated in test pit 1 where 

96% of the entire archaeological collection was found. 

In total, ten test pits were excavated with only four of them producing any sort of cultural 

materials.  Aside from test pit 1, the amount of artifactual materials found in the other producing 

test pits was miniscule.  The bulk of the lithic collection comes from the anvil stone around 

which test pit 1 was placed.  Large quantities of glacial till were found in all the test pits and 

there was no evidence of any intact cultural layers. 
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6. Geomorphology of the Consort Pebble Chert Quarry Site 
 
 

6.1 Introduction 
 
 
 Secondary goals for this thesis project included determining whether this site was a 

source area for pebble chert and whether or not the depressions found at this site were the 

remains of quarry pits.  Through an understanding of the geomorphology of the Consort Pebble 

Chert Quarry site, one can elucidate the nature of the depression features that are localized to the 

quarter section of land.  Also important in determining how and why the depression features 

were formed, is a discussion of the distribution of the features as well as an analysis of the 

sediment layers found in each of the shovel tests. 

6.2 Distribution of Depressions 
 
 

The depression features are localized in a clustered arc on the western half of the quarter 

section (Figure 6.1).  Except for a small area where there are no depression features, the 

depressions are found in association with each other throughout the arc.  The reason for this area 

without any pits remains unknown.  There is no patterning visible with the depression locations 

and orientations.  All features appear to be random in size, shape, location and orientation.  Sizes 

throughout the site varied anywhere from less than 1 metre to over 8 metres in diameter and from 

0.1 metres to 1.4 metres in depth (Appendix B).  All features were rounded in shape and  
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Figure 6.1: Distribution of Depression Features at EkOr-8 
(Alberta Sustainable Resource Development Air Photo Distribution Center; modified by the 

author) 
Dashed red lines indicate a break in the clusters of pits 

 
 

overgrown with natural prairie grasses (needle [Stipa comata and Stipa spartea] and blue grama 

[Bouteloua gracilis] grasses) on the edges, sides and bases.  As well a number of willow clumps 

(Salix lutea) could be found in many of the depressions.  The area between the depression 

features either exhibited the same prairie grasses and willows as were present in the features 

themselves or displayed a high ground exposure with large amounts of chert pebbles and glacial 

N 
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till.  As was discussed in Chapter 4, a number of the depressions were found with large anvil 

stones at the base or in adjoining areas.  A number of the depression features did have a mound 

of earth around the edges.  These earth mounds or berms were overgrown with grasses and were 

only noticeable within the immediate area of the depression in which they belonged.  Testing of 

the subsurface deposits on depressions with berms indicated no change in stratigraphy between 

the berms and the depressions themselves.  The berms appear to have been created through 

natural processes around the same time as the depression features. 

 

6.3 Stratigraphy of the Consort Pebble Chert Quarry Site 
 
 
 Stratigraphy was determined by examining the walls of the ten shovel tests placed 

throughout the site area.  Sediment layer thickness, sediment type and Munsell Soil Colour Chart 

colours (Appendix C) were recorded.  The subsurface deposits were fairly consistent across the 

site (e.g. Figure 6.2).  Nine of the test pits (1-9) had a sod layer that was approximately 25cm 

thick.  Sod layer thicknesses varied based on the location of the test pits.  Test pits that were 

placed at the base of depression features tended to have a thicker sod layer as a result of greater 

vegetation cover and moisture content.  Test pit 2 had the thickest sod layer (25cm) and was 

underlain by a substantial sand deposit.  Sand deposits may have a higher moisture content due 

to the absorption of water, in turn providing more moisture for vegetation layers directly above it 

(Moell and Hingston 1983).   

The sand deposit was found only in Test Pits 2, 3 and 4 (e.g. Figure 6.3).  Near the 

contact zone with the above stratigraphic layer, the sand was found to have a slight clay content; 

however, this decreased with depth.  This sediment type was encountered at 45-55cm below 
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Figure 6.2: Stratigraphy of Test Pit # 6 Southeast Wall 
 
 

surface in Test Pits 2 and 3, and at 20-25cm below surface in Test Pit 4.  The sand layer was 

continuous from these depths through 1 meter below the ground surface.  Slight mottling does 

occur within the sand layer in Test Pits 3 and 4 along with some calcium carbonate staining in 

Test Pit 4.  Based on the geological history of the area, it is likely that this sand deposit is 

glaciofluvial in origin (Gravenor and Bayrock 1955, 1965; Kjearsgaard 1988; Moell and 

Hingston 1983).   

Glacial till consisting of clay, numerous fragments of solidified calcium carbonate, and 

small numbers of quartzite and pebble chert nodules, was found in all of the ten test pits.  The  
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Figure 6.3: Stratigraphy of Test Pit #2 North Wall 
 
 

glacial till was very dry and solidified at the surface with increasing moisture content below 

surface and with depth.  In Test Pits 1, 5, 6, and 9, this glacial till was present immediately below 

a very shallow sod layer (2-10 cm in thickness) and was still present when the test pits reached 

one meter in depth below the ground surface.  The sod and glacial till sediment layers were the 

only two stratigraphic layers present in those test pits.  Test Pits 2, 3, and 4 also presented a 

glacial till layer between a sandy loam layer (5-30 cm in thickness) and above the sand layer.  In 

this layer of the above mentioned test pits, a visible deposit of pebble chert was noted.  Test Pit 7 
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exhibited this glacial till layer 12-17 cm below the ground surface, directly beneath a shallow 

sandy loam layer only 2cm in thickness.   

Test Pit 8 was placed in an area of numerous depressions where there was an exposure of 

pebble chert at the surface.  As was expected, glacial till was encountered at the ground surface 

and was still present at 1 meter below the surface.  Test Pit 10 was located outside of the 

depression area in order to gain an understanding of the stratigraphy of the non-depression 

landscape.  Despite being placed in an area where there was vegetation and low ground 

exposure, immediately below the sod layer (5cm in thickness) glacial till was encountered to a 

depth of 1 meter.  Based on the presence of glaciofluvial sands in three of the test pits and glacial 

till at all depths in the others, glacial drift tends to be erratic and variable within a small, 

localized area. 

The presence of a distinct pebble chert layer was noted in a number of the test pits 

excavated.  Test Pits 1 to 4 revealed a visible deposit of pebble chert imbedded within glacial till 

approximately 5 to 20cm in thickness and anywhere from 5-55cm below the ground surface.  

Fluctuations in depth are due in part to the irregularity of the ground surface and also the location 

of the test pit; i.e. whether it was in the sidewall, on top, in the base of a depression, or on the 

ground surface.  The pebble chert is intermixed with glacial till indicating a deposition around 

the same time as the glacial till was laid down, approximately 12,000 to 13,000 years B.P. (Dyke 

et al. 2003).  It is suspected that the pebble chert found on the ground surface and within the 

subsurface layer can be traced to the pebble chert deposits that are ubiquitous throughout the 

Bearpaw Formation that makes up the bedrock substrate of the area. 
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6.4 Genesis of the Depression Features 
 
 
 The Consort Pebble Chert Quarry site has remained an enigma with numerous ideas 

surrounding its formation and function.  Hypotheses abound as to the nature of the depression 

features, including whether they are the result of meteorite impacts, remnant buffalo wallows or 

ice lens collapse.  Due to the lack of meteorite fragments and the available results of the 

trenching program undertaken by Dr. Alan Hildebrand of the University of Calgary, there is no 

evidence that the depression features are craters resulting from high altitude and high speed 

impact by space debris.  Therefore, this hypothesis was discounted as a viable explanation for the 

features found at the site.   

 The idea that the depression features may be the remains of buffalo wallowing holes was 

proposed by archaeologists who visited the site prior to excavation in 2006.  It was felt that the 

size and circular shape of the depressions were indicative of wallows formed by buffalo herds 

performing physical displays associated with their mating period (Peck 2002; Trevor Peck, 

personal communications 2005).  Since buffalo are known to reuse old wallows (Meagher 

1973:104), it was inferred that the ruts would grow in size over time and perhaps the larger 

depressions demonstrate this fact.  Continuous reuse of wallows have been known to create 

depressions ranging in size from 4.5 to 6 metres across and over 0.5 metres deep (Catlin 1995; 

Gard 1960).  While there are depressions at the site that do conform to these sizes, many more 

are much larger in diameter and well over 1.5 meters deep.  Due to the depth and the steepness of 

the depression sides, it is unlikely that buffalo herds in the past would have been able to enter 

and exit such large depressions without causing serious injuries.  A visit to Elk Island National 

Park near Edmonton, Alberta (a conservation area that has been home to both Plains and Wood 
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Figure 6.4: Buffalo wallows at Elk Island National Park near Edmonton, AB. 
Note the shallow depth of both wallows 

 
 
Buffalo herds since Pre-Contact times) to document present day buffalo wallows did not lead to 

the identification of any wallows that were comparable to the depression features found at the 

Consort site (Figure 6.4).  A number of the depression features are also less than a metre in 

diameter, too small for a buffalo wallow.  Based on a lack of evidence of buffalo presence in the 

depression features and also due to the large size and depth of the majority of the features, it is 

unlikely that the depression features were created through the wallowing activities of past 

buffalo herds. 

 Based on the stratigraphy observed during the shovel test excavations, there is no 

indication that the pits were created through human intervention.  The stratigraphy is completely 

Photo: K. Steuber 
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undisturbed and indicates a normal stratigraphic succession based on the abundance of glacial till 

and a thin layer of sod.  The dryness and compaction of the clay would make human 

modification of the depressions through the use of scapulae hoes or digging sticks highly 

improbable.  Jack Brink (2006), in his analysis of the site, suggested that the depression features 

may indicate evidence of a glacial phenomenon known as ice lens collapse.  According to Brink 

(2006:18), ice lens collapse is an example of a periglacial feature in which meltwater from a 

retreating glacier flows both above and below ground into the area.  In cold periods, the 

meltwater in the area would freeze and expand upwards and outwards.  Thaw periods would 

result in a collapse of the ice mounds.  Over time repeated episodes of the freeze-thaw cycles 

would create depressions.  Brink's argument is compelling and may very well be the origin of the 

depression features at this site. 

 It is apparent that the depression features are an example of a periglacial phenomena, 

processes that have taken place along a glacial margin (Christopherson 2003), as Brink (2006) 

suggests, based on the presence of glacial till and sands throughout the area with no other 

apparent strata.  While ice lens collapse is a plausible explanation for the creation of the 

depression features at the site, other ideas do exist as to their formation.  It appears that the site 

area was within the contact-zone of the retreating glacier at approximately 13,000 years B.P. 

(Dyke et al. 2003).  At this time there would be large numbers of ice blocks left behind in 

various stages of melt.  It is possible that ice blocks may have become buried beneath the large 

amounts of glacial till and gravels in the area.  As the ice blocks melted they would have caused 

a vertical displacement of the overlying sediment, allowing a depression to form.  Alistair Pitty 

(1973:253) refers to these features as "kettle-hole depressions" which could reach sizes 

equivalent to the depression features found here.  Kettles form after glacial retreat when material 
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accumulates around isolated ice blocks.  Once the ice has melted it leaves behind steep-sided 

holes wherein water accumulates (Christopherson 2003:534). 

Christopherson (2003) provides another possible explanation for the depression features 

as being the result of ice wedges.  Ice wedging is a frost action process that occurs when water 

enters cracks in the ground surface and then freezes and expands.  This expansion causes strong 

mechanical forces that can deform ground and shatter rocks (Christopherson 2003).  Ice wedges 

produce thermal contractions in which the crack tends to be tapered (wider at the top).  Both 

Christopherson (2006:537) and Alan Trenhaile (2004) note that repeated freezing and melting of 

the ice wedges progressively widens the crack, resulting in large areas of deformation that can be 

over 5m in diameter and depth with time (Figure 6.5).  With glacial retreat estimated to have 

occurred approximately 13,000 years ago, ice wedges begun at this point would have had a 

sufficient amount of time needed to create the size of depressions seen at the site today. 

Glacial phenomena explains how the depressions were formed at the Consort Pebble 

Chert Quarry and it can also be used to explain how the pebble chert became deposited and 

concentrated within the site area.  It is believed that the pebble chert was deposited during the 

same glacial processes that created the Neutral Hills to the north of the area.  The Neutral Hills 

were produced by the advances and retreats of glaciers during the Late Wisconsin Period 

(Bayrock 1967).  The bedrock substrate of the hills, the Bearpaw Formation, can be found 

surrounding the area.  As the glaciers advanced, they scooped out the soft bedrock, containing 

the pebble chert-laden Bearpaw Formation, and pushed it along to form the hills (Bayrock 1967).  

After forming the glacial thrust hills, the glacier may have continued to carry portions of the  
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Figure 6.5: Formation of an Ice Wedge 
(Taken from Christoperson 2003:538; modified by the author) 

Note the circular depression feature in lower right picture. 
 
 
pebble chert deposit from the Bearpaw Formation further south where it was deposited in a 

massive concentration at this site.  As the glacier eventually receded, it left large ice chunks or 

meltwater in the site area that resulted in the formation of the depression features.  With time the 

pebble chert would have become buried due to sedimentation processes, eventually materializing 

into its current form as a subsurface deposit.  The lower depths of the deposit in some of the 

depression areas may be due to the depth of the depression itself as it formed.  The pebble 

deposit would have become vertically displaced in areas where the depression features were 

created.  The same processes that further widened and deepened the depression features, freeze-

thaw cycles, acted upon the subsurface pebble deposit, continuously bringing it to the surface.   
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Also at work in the area due to the high clay content found in the glacial till is another 

process known as argilliturbation, a process that uplifts and mixes subsurface strata in clay-rich 

areas in the course of wet and dry cycles during the summer months. This process would also 

have lifted pebble chert to the surface during the summer months at the site.  These two 

processes would explain why the pebble chert layer below the surface remains intact and buried 

and also why there is an abundance of unbroken pebbles on the surface.  Past cultural groups 

would have noticed the abundance of available lithic raw material as they passed through the 

Consort area and likely actively procured it either by collecting it off of the ground surface or 

possibly further exposing the subsurface pebble chert deposit in the walls of depression features.  

However, without evidence of digging in the depressions, it is likely that the pebble chert was 

collected from the surface. 

 

6.5 Discussion and Summary 
 
 
 Due to the lack of stratigraphy, the distribution and differing sizes of the depressions, it is 

unlikely that past cultural groups were responsible for the formation of these features.  The 

depressions range in size from less than a meter to over 3 metres in diameter as well as depth and 

are localized within a quarter section of land forming a northeasterly arc.  The stratigraphy 

uncovered by shovel test excavations indicates that this area is characteristic of a glacial 

landscape with an extensive deposit of glacial till in addition to the presence of glaciofluvial 

sands and gravels.  Based on the subsurface stratigraphy and distribution of the features, it 

becomes apparent that the depressions are a remnant of past glacial processes and not the result 

of human intervention.  There are a number of hypothesis as to the genesis of the depressions, 

including ice lens collapse, ice block disintegration and ice wedging; however, all of these 
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processes are similar in that they are periglacial features that occur at the contact margin of a 

receding glacier.  Based on the glacial history of the area, it appears that these processes were set 

in motion approximately 13,000 years ago and lasted through to the present day. 

 The surface pebble chert in addition to the subsurface deposit of pebble chert is also the 

result of glacial processes in the area.  The glaciers that created the Neutral Hills to the north of 

the site area removed large portions of the soft Bearpaw formation substrate that is locally 

abundant.  The Bearpaw formation is a marine shale rich in chert pebbles.  Through glacial 

advance, portions of the bedrock substrate, including the pebble chert, was moved south of the 

hills.  The Consort Pebble Chert Quarry site appears to be an area where a large portion of chert 

pebbles was deposited by the same advancing and receding glaciers that created the Neutral 

Hills.  Due to glacial retreat and glaciofluvial processes, the pebble chert deposit became buried.  

The formation of the depression features may have vertically displaced some portions of this 

deposit, which may account for the varying depths of the pebble chert layer in some test pits.  

Through numerous freeze and thaw cycles and argilliturbation, the pebble chert would have been 

pushed to the surface, forming the layer that is found today.  Cultural groups passing through the 

area would have taken advantage of a readily available source of knapable stone.   

 While the depression features at the Consort Pebble Chert Quarry site are not "quarry 

pits" in the true sense of the term, they were part of an area in which people collected lithic raw 

material.  It is possible that groups in the past may have expanded some of the depressions 

laterally in order to access the subsurface pebble chert deposit.  However, so far there is no 

evidence of such activity.  The depression features were formed through natural processes. 

 
 



 78 

7. Pre-Contact Pebble Chert Utilization on the Northern Plains 
 
 

7.1 Introduction 
 
 
 Pre-contact groups on the Northern Plains had access to a large variety of local and non-

local lithic raw materials for use in stone tool manufacture.  Trade and exchange networks that 

could supply amounts of high quality material such as Knife River flint, Swan River chert, and 

even obsidian existed, although at certain times they were more readily accessible than during 

other temporal periods.  Due to the fact that good quality exotic lithic material was readily 

available, the archaeological record often overlooks the significance of local lithic materials of 

the same or similar quality.  It appears that pebble chert falls prey to this assumption of 

insignificance.  The purpose here is to document the occurrence of pebble chert in archaeological 

sites within Alberta and Saskatchewan.  Too often pebble chert is assumed to be a local and 

abundant lithic material that was used intermittently and without the same appreciation that was 

given to more exotic and highly valued raw materials.  Basic trends and changes can be seen in 

its usage based on tool reduction sequences, temporal periods, geographic location of 

archaeological sites and within specific types of archaeological sites.  By surveying a number of 

archaeological sites on the Canadian Plains, one can begin to see how important pebble chert was 

to local populations. 
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7.2 Methodology 
 
 

As was previously mentioned, the purpose of this study has been to determine the extent 

of pebble chert usage in archaeological sites in Alberta and Saskatchewan during the Early, 

Middle and Late Pre-Contact Periods by comparing sites through a number of different variables.  

These variables include: temporal changes throughout the Pre-Contact Periods; extent of use 

based on geographic locations of the sites, proximity to source localities; stages of lithic 

reduction in regards to tool types; and specific types of sites that it occurs in.  Large-scale and 

well-known sites were chosen by surveying major literature sources.  In particular, much 

attention was paid to major monograph series including the Mercury Series published by the 

Canadian Museum of Civilization, the Occasional Papers and Manuscripts Series by the 

Archaeological Survey of Alberta, as well as papers published by the University of Regina, the 

Archaeological Societies of both Alberta and Saskatchewan, and also graduate theses from the 

University of Alberta and the University of Saskatchewan.  These major sources were selected as 

it was felt that they were more likely to contain the artifact data that was required to complete 

analyses in this study.  Journals such as Plains Anthropologist, Na’pao, and Saskatchewan 

Archaeology were also consulted. 

 In all, fifteen sites from Alberta and fourteen sites from Saskatchewan were considered.  

These sites were both multi-component as well as single component and represented a number of 

different types including kill sites, camp sites, medicine wheels and cairns.  The sites also 

represent many different temporal periods during the Pre-Contact Era.  Each site was analyzed 

by recording the amounts of pebble chert found within its lithic assemblages as well as the 

cultural affiliation and any dating (both radiocarbon and obsidian hydration) that was done.  

Amounts of pebble chert were recorded in raw numbers and percentages where available and 
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comparisons were made based on these numbers.  The conclusions drawn from this study should 

not be taken as definitive proof of any trends regarding pebble chert usage in archaeological sites 

on the Northern Plains.  In order for any inferences to be accurate, a comprehensive study of all 

the archaeological sites within Alberta and Saskatchewan should be undertaken.  As unlikely and 

as monumental a task as this is, perhaps the results from this brief study may identify some 

trends.  However, it is assumed that there is a degree of error inherent in this analysis. 

7.3 Data Quality 
 
 

 A few words should be expressed regarding the quality of data that was encountered 

while researching each archaeological site.  site and lithic description varies depending on the 

author of each report.  While some authors can be quite comprehensive in their analysis, they 

may also be rather concise when it comes to other aspects of study.  In particular, lithic material 

classification tends to be fairly contentious. 

A number of authors did distinguish different varieties of chert.  In fact, some were very 

vigilant and split chert not only by type, but by colour as well.  These authors tended to 

acknowledge the existence of pebble chert and analyze it as a raw material separate from 

miscellaneous chert varieties.  Others only acknowledged differences in chert when it came to 

major varieties such as Swan River chert; all other chert was labeled as “miscellaneous”. 

Within the category of pebble chert there is more disagreement.  At times pebble chert 

was given a separate category in artifact and raw material analysis.  Often it was considered to be 

just ordinary pebbles that also included quartzite, siltstone, sandstone, and silicified sediment; 

hence, the term “river gravels” is a common occurrence.  Due to this categorization, it is 

assumed that when authors referred to silicified siltstone and sandstone pebbles, they may in fact 
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have been referring to pebble chert.  As such, materials classified in this way were included in 

the analysis.  However, when chert was not separated into specific types or was labeled as 

miscellaneous, it was not included in the study.  Nevertheless, it is very likely that pebble chert 

was part of the lithic assemblage and was just not recorded as such.  As well, certain sites made 

analysis difficult due to a lack in recording actual numbers or percentages.  In spite of this, these 

site reports did tend to describe how dominant pebble chert was in their archaeological 

collection. 

7.4 Archaeological Site Locations 
 
 

 Sites were chosen in Alberta and Saskatchewan based on their appearance in  

the archaeological literature.  However, it was also hoped that they would provide a 

representative sample of archaeological sites on the Canadian Plains with a diverse geographical 

as well as temporal affiliation. 

      7.4.1. Alberta Sites 
 
 Sites that were used in the analyses are found from the southern areas to central areas of 

the province, as this is the general extent of the Plains (Figure 7.1).  However, some of the 

chosen sites cluster around the Foothills and Rocky Mountains and others towards the eastern 

boundary of the province.  This is due to greater archaeological reconnaissance of these areas 

and does not indicate a lack of information in other areas.  As well, it signifies the greater 

amount of information that is available for some archaeological sites over others.  As mentioned 

above, fifteen sites were chosen from Alberta for analysis. 

 

 



 82 

 

Figure 7.1: Location of Archaeological Sites in Alberta and Saskatchewan 
 

      7.4.2. Saskatchewan Sites 
 
 Again, as was found in Alberta, the archaeological sites selected from Saskatchewan for 

the study, can be found in the lower half of the province (Figure 7.1).  Unlike Alberta, the 
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southern half of Saskatchewan has considerably more area in which to find sites.  However, it 

again suffers from a lack of archaeological reconnaissance in some areas.  The sites chosen for 

Saskatchewan do not cover as comprehensive an area as those that were chosen for Alberta, in 

that large portions of the province appear to be underrepresented in this study.  However, it is 

believed that the sites that were chosen do, in fact, provide a reasonable sample of Canadian 

Plains archaeological sites in the province of Saskatchewan. 

7.5 Archaeological Site Comparisons 
 
 

Each of the archaeological sites chosen for this study were analysed for a number of  

different criteria.  Every individual criterion will be discussed separately from the others in order 

to develop some general ideas about pebble chert usage and perhaps this will lead to the 

emergence of some larger trends. 

      7.5.1. Temporal Comparisons 
 
 The archaeological sites that were included either featured multi-component layers and/or 

site levels or were only a single component.  As such, there are more individual cultural layers or 

site levels (N=146) than there are archaeological sites (N=29).  It is important to make the 

distinction between cultural layers and site levels, because more than one site level may 

represent one distinct cultural period.  In fact, since levels are often excavated in arbitrary 

increments (usually of 5 or 10 centimetres), levels may not always represent a distinct cultural 

episode.  Each cultural layer or site level was first assigned to the Early, Middle or Late Pre-

Contact Period. 

The layers or levels that have been assigned to the Old Women’s phase, Mortlach phase, 

and Moose Jaw phase were included in the Plains and Prairie Side-Notched complexes, which 
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were grouped together for the purposes of this study.  Those levels or layers designated as 

Samantha phase have been included within the Besant complex.  Pelican Lake was separated into 

Early and Late components because it can be found both during the Middle and Late Pre-Contact 

periods, as such Early Pelican Lake (c. 3000-2400 BP) is considered to be part of the Middle 

Pre-Contact period and Late Pelican Lake (c. 2400-1800 BP) is placed within the Late Pre-

Contact period (Kooyman 2000; Wood 1998).  All of these complexes (Plains/Prairie Side-

Notched, Avonlea, Besant, and Late Pelican Lake) are considered to fall within the Late Pre-

Contact period (Dyck 1983; Reeves 1983; Vickers 1986; Walker 1992).  The Early Pelican Lake, 

McKean, Oxbow, and Mummy Cave complexes are included in the Middle Pre-Contact period 

and the Terminal Palaeoindian and Cody complexes are incorporated into the Early Pre-Contact 

period. 

  When comparing major temporal periods (Figure 7.2), one can see that there are a greater 

number of archaeological sites using pebble chert during the Late Pre-Contact period.  However, 

the Middle Pre-Contact period (N=40) contains almost as many layers or levels as the Late Pre-

Contact period (N=55).  Even the Early Pre-Contact period (N=8) is represented in the graph, 

although by a significantly smaller number. 

Nevertheless, it is important to remember that these numbers and their significance may 

be affected by error within the sampling size.  As well, one must also consider the under-

representation of Early and Middle Pre-Contact archaeological sites on the Canadian Plains and 

be aware that the archaeological literature documents Late Pre-Contact sites with greater 

frequency.  That being said it is evident that from the sites selected for this study, that there  
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Figure 7.2: Temporal Distribution of Pebble Chert in Cultural Levels/Layers 

 
 
appears to be a trend in increased pebble chert usage during the Early Pre-Contact (100%) and 

Middle Pre-Contact (71%) periods over the Late Pre-Contact period (67%).  It has been 

suggested that pebble chert usage in addition to the bipolar method of lithic reduction is a 

technology that is characteristic of the Mummy Cave complex during the Middle Pre-Contact 

period (Ernest Walker, personal communication 2008).   

When pebble chert occurrence is separated into specific cultural complexes (Figure 7.3), 

a different picture emerges.  Pebble chert usage seems to become dominant during particular 

cultural complexes, namely the Plains and Prairie Side-Notched complex and the McKean 

complex.  In fact, pebble chert usage in archaeological sites tends to oscillate through time.  
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Figure 7.3: Detailed Temporal Distribution of Pebble Chert in Cultural Levels/Layers 

 
 
From this graph it appears that pebble chert was not as actively used during certain periods such 

as Oxbow and Late Pelican Lake in comparison to other complexes. 

However, it is noteworthy that while cultural components/layers with pebble chert in the 

Early Pre-Contact period do not appear to represent a significant portion of the sample (see 

Figure 7.2), when Early Pre-Contact levels/layers are divided into distinct complexes (see Figure 

7.3), they show rather similar numbers of usage or disuse of pebble chert as do the cultural 

complexes seen during the Middle and Late Pre-Contact periods.  One wonders if this is really an 

indication of intermittent pebble chert usage over time or if there are other factors that may 

influence temporal affiliations. 
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      7.5.2. Geographic Comparisons 
 
 As would be expected, pebble chert usage may vary depending on the location of the 

archaeological site in relation to the actual pebble chert source area.  One would suspect that 

areas a significant distance away from source areas would contain far less pebble chert than areas 

near a source.  The same could be said for tool reduction sequences as well.  Those sites near 

source localities would probably contain much higher amounts of debitage, while sites far away 

would probably contain higher percentages of finished tools than debitage.  However, since 

pebble chert is such a small and highly portable item, observations such as these may not always 

hold true. 

 Ball (1987) agrees with this notion of decreasing debitage and increasing numbers of formed 

tools, as sites are further removed from pebble chert source areas.  In particular, he noted a 

decrease in the amount of debitage and an increase in the quantity of tools at archaeological sites 

located approximately 5 kilometres or more from source areas within the Neutral Hills of Alberta 

(Figure 7.4). 

 Archaeological sites within Alberta and Saskatchewan were grouped in relation to their 

probable nearest pebble chert source localities.  Approximately the same categories used by Ball 

(1987) were used for comparison, but cores were included in the debitage category.  Local sites 

were felt to be within approximately 200 kilometres of a source area, while non-local were 

considered to be beyond this 200 kilometre boundary.  When looking at source areas on the 

Canadian Plains, it appears that the Blairmore Pebble Conglomerate in the Foothills of Alberta 

and the Neutral Hills are the best known.  As such, sites were grouped with respect to these two 

locations.  When one looks at the sites selected for this study, one can see some similar results.   
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 Figure 7.5 compares six Alberta archaeological sites whose occupants may have procured 

pebble chert from quarry locations within the Neutral Hills region.  The sites are grouped 

according to their distance from the Neutral Hills, with Lazy Dog Tipi Ring (LD) being the 

closest (within 200 km), followed by Anderson (A), Boss Hill (BH), Ramillies (R), Cactus 

Flower (CF), and Saamis (S) being more than 200 kilometres away.  When comparing the 

debitage/core category it is readily apparent that more debitage is found in sites closer to the 

proposed source area (Lazy Dog and Anderson) and that it decreases the farther away a site 

becomes.  The increased debitage found in the Saamis site (EaOp-6) may be due to refurbishing 

existing tools or perhaps indicates the portability of pebble chert for later tool manufacture.   

 However, when it comes to the other artifact categories, we do not see the same trend.  It 

appears hat scrapers, points, and flakes tend to fluctuate depending on the site.  This may be in  

 

 
 

Figure 7.4: Distribution of Split Pebble Chert From sites near Source Areas (Hills) to sites 
far from Source Areas (Outlands) 

(Ball 1987:145) 
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Figure 7.5: Distribution of Select Artifact Types of Pebble Chert from Six Archaeological 
sites in Alberta (Neutral Hills Source) 

 

part due to the particular type of site that is represented - in others words, whether it is a kill, a 

processing area, or a campsite - or it may be due to the quality of data that has been reported 

about the archaeological site. 

 Figure 7.6 compares nine Alberta archaeological sites; but, this time the Blairmore Pebble 

Conglomerate is the likely source area.  Again, approximately 200 kilometres is used to 

distinguish local from non-local.  The sites, ordered from closest to the Blairmore source to 

furthest away, are as follows: Sibbald Creek (Si), Belly River (BR), Coal Creek (CC), Head-

Smashed-In Buffalo Jump (HIS), Ross (Ro), Fletcher (F), Cranford (C), Majorville Cairn (M), 

and Hawkwood (H).  The results indicate that there are probably more source areas of the 

Blairmore Pebble Conglomerate within the Alberta Foothills than just the area identified by  
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Figure 7.6: Distribution of Select Artifact Types Compared to Archaeological sites in 
Alberta (Blairmore Pebble Source) 

 
 
Gryba (1983).  This would account for the fluctuations in the debitage, projectile point, flake, 

and scraper categories.  Nevertheless, one does see higher proportion of tools at sites further 

removed from the Foothills.  As well, the results may reflect insufficient data reporting about 

these archaeological sites. 

 Conversely, there does appear to be some evidence to support Ball’s (1987) results in the 

Neutral Hills.  One does see an increase in scraper and projectile point frequencies the farther 

away from the proposed source area and a marked decrease in debitage and flakes, especially in 

sites such as Majorville Cairn (EdPc-1), Head-Smashed-In Buffalo Jump (DkPj-1), and Fletcher 

(DjOw-1). 

 Figure 7.7 compares a number of sites in Saskatchewan that may derive the pebble chert in  
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Figure 7.7: Distribution of Select Artifact Types Compared to Archaeological sites in 
Saskatchewan (Neutral Hills Source) 

 
 
their lithic assemblages from source localities within the Neutral Hills.  Yet again, the sites 

ordered from closest to the Neutral Hills source area to furthest away are: Elma-Thompson (ET), 

Estuary (E), Harder (Ha), Tschetter (T), Sjovold (Sj), Gowen (G), Redtail (Re), and Lucky Strike 

(LS).  Only these sites out of all the Saskatchewan archaeological sites used in the study were 

used for this particular analysis due to the fact that they are the closest to the Neutral Hills area 

whereas sites such as Below Forks, Long Creek, Oxbow Dam, Mortlach, Garratt, and Avonlea 

are well removed from an arbitrary boundary of approximately 200 kilometres.  Pebble chert 

found in these sites was most likely the result of trade or exchange with groups closer to source 
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areas such as the Neutral Hills.  There also may be source localities for pebble chert in the 

Northern United States, that are unknown as procurement areas for pebble chert for Northern 

Plains groups.  The Saskatchewan sites chosen seem to correlate with the data and trends 

gathered from the Alberta sites.  Once again, there is a decrease in debitage the farther away 

from the source area a site is located.  Elma-Thompson (EiOj-1) appears to be an anomaly in that 

it has very low numbers in all artifact classes despite its close proximity to the Neutral Hills.  

This is not surprising considering the site function of Elma-Thompson is that of a tipi ring.  Tipi 

ring sites typically have low frequencies of artifacts.  The fact that the Elma-Thompson site's 

artifact assemblage does include pebble chert may indicate some trade of this lithic material into 

the area from the possible source area in the Neutral Hills.  The Harder, Tschetter and Sjovold 

sites appear to follow the trend - decreasing debitage with distance from source area - with 

increasing numbers of scrapers and projectile points and decreasing debitage/cores and flakes. 

 With all of the sites compared, one can generally see a decrease in debitage classes in sites 

farther away from a procurement area and an increase in more formalized tools such as projectile 

points and scrapers.  This would support Ball’s (1987) observations in the Neutral Hills and also 

correlates with Colin Renfrew's (1977) “Law of Monotonic Decrement”.  Renfrew’s (1977) law 

essentially states that as distance from a source area increases, the frequency of occurrence 

within an assemblage decreases.  Hence, geographical distribution of sites does seem to affect 

the degree of pebble chert usage in the archaeological lithic assemblage. 

 

      7.5.3. Tool Reduction Sequences Comparisons 
 
 Pebble chert artifacts were divided into two classes, formal specimens and non-formal 

specimens, in order to compare the extent of tool reduction.  Formal specimens include projectile  
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Figure 7.8: Distribution of Formal Specimens 

 
 

points (PP), all varieties of scrapers (Scr), perforators (which include gouges and drills) (Per), 

unifaces (Uni), bifaces (Bi) and spokeshaves (Spk).  In turn, the non-formal specimen class 

consists of cores, debitage (Deb), preforms (Pre), utilized flakes (Ut Fl), and pièces esquillées 

(PE).  It is hoped that by comparing tool types as a whole, one can see the preferred outcome for 

pebble chert.  Figure 7.8 compares the pebble chert found in all the sites surveyed in the formal 

specimens class. 

 Interestingly, pebble chert dominates in the projectile point category.  It is noteworthy that 

the majority of this lithic material was being used to make such a valuable item.  It was felt that 

pebble chert should feature more prominently in the scraper category due to its size and shape, 

which is ideal for quickly manufacturing scrapers.  Perhaps the predominance in the projectile 

point category is also explained by pebble chert’s size and shape and its expediency of use as a 
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lithic raw material.  When split using bipolar percussion, pebble chert produces medium to thin-

sized flakes, and it would be much easier to manufacture projectile points from material this size 

than to reduce larger nodules of other lithic raw materials.   

 This may also explain why there seems to be a predominance of pebble chert use in Middle 

and Late Pre-Contact sites over Early Pre-Contact sites.  Middle Period archaeological sites are 

characterized by smaller projectile points required in atlatl dart technology and while bow and 

arrow technology requiring even smaller arrowheads is found in the Late Pre-contact period.  

Since Early Pre-Contact cultures tended to favour larger points, pebble chert could not be used to 

achieve these tools.   

 Figure 7.9 portrays the non-formal specimen categories from data gathered from all of the 

sites surveyed.  As would be expected, pebble chert dominates in the debitage category either 

due to retouching tools for further use or from reducing small pebbles into the tool forms seen in 

the previous figure.  As well, there are a number of cores and core fragments that may be the by-

product of bipolar percussion that did not split the original pebble in a way that was conducive to 

further tool manufacture.  The third most prominent category is pièces esquillées.  This artifact 

type is also commonly referred to as “wedges” in the archaeological literature.  Essentially they 

are small and angular pieces of material that result from bipolar percussion and are thought to be 

used in working wood, bone and antler (Low 1997).  When found in contexts that do not include 

wood or antler working technologies, such as the Plains region, it is the opinion of a number of 

archaeologists that these pièces esquillées are in fact exhausted bipolar cores (Low 1997, Shott 

1989).  Since it is unclear exactly what function these artifacts performed in Canadian Plains  
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Figure 7.9: Distribution of Non-Formal Specimens 

 
 
sites, they were classified as non-formal specimens.  Since pièces esquillées are a product of 

bipolar technology, one would expect to see a large number of them in lithic assemblages that 

use pebble chert as can be seen in Figure 7.9.  A discussion of the distribution of specimen types 

amongst the individual sites was deemed not to be relevant to the above discussion, as the results 

closely emulate those seen in the previous two figures.  For a view of formal and non-formal 

specimens in each individual site that was surveyed, see Appendix A. 

      7.5.4. Site Types 
 
 It was felt that the type of archaeological site that was used in the study might influence the 

extent of pebble chert usage.  As such, all 29 sites from Alberta and Saskatchewan were 

separated into kill sites, campsites and processing areas.  Some sites were labeled as 

combinations of two of these three types, particularly processing areas and campsites.  When it 
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came to deciding what category the site should be classified as, especially when it was labeled as 

having two of the types, background literature on the site was consulted.  It was suspected that 

sites labeled as campsites and processing sites were combinations of the two types.  Processing 

sites were then differentiated between areas that could be considered primary processing or 

secondary processing.  Primary processing areas were those that were located adjacent to kill 

sites and would likely include large-scale dismemberment of carcasses, while secondary 

processing areas could be found within campsites and would include activities such as hide 

processing and separation of smaller portions of meat from the kill.  As such, these secondary 

processing areas were included in the larger category of campsites. 

 Figure 7.10 demonstrates the distribution of pebble chert artifacts within kill sites.  Kill sites 

appear to be dominated by a large number of pebble chert cores.  This could be the result of 

pebble cores that did not split appropriately when undergoing bipolar percussion and as a result 

were discarded.  There is a relatively significant number of scrapers, as would be expected at a 

kill site in order to facilitate primary processing of animal remains, and projectile points. 

Projectile points might have been used to dispatch animals or were the broken remnants from the 

kill event.  However, again we see the general preference of using a locally abundant raw 

material, such as pebble chert, to manufacture stone tools that could be used expediently.  Tools 

normally not associated with kill sites, such as perforators, spokeshaves, pièces esquillées, and 

preforms, are not as well represented in the kill site graph. 

 The distribution of artifacts within processing sites is shown in Figure 7.11.  Once more, non-

formal specimen types, for example debitage and cores, feature prominently.  This is probably 

due to the fact that people were quickly manufacturing processing tools, such as scrapers, in  
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Figure 7.10: Distribution of Select Pebble Chert Artifact Types in Kill sites 
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Figure 7.11: Distribution of Select Pebble Chert Artifact Types in Processing sites 

 
 
order to promptly process the animal.  By using bipolar technology, chert pebbles could be 

quickly split and subsequently flaked to produce the tools useful to butchering.  One can see too 

that scrapers make up a dominant part of the tools here.  The fact that expedient tool classes, 

such as utilized flakes, do not feature in processing sites, especially in the ones surveyed, is odd 

considering the need for expediency in processing sites.  Could it be possible that flakes were 

utilized of other lithic raw materials that could produce sharper and tougher edges than pebble 

chert?   

 The final category of site type, campsites, can be seen in Figure 7.12.  Within campsites, 

artifacts made from pebble chert feature in all type categories.  Again, debitage features  
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Figure 7.12: Distribution of Select Pebble Chert Artifact Types in Camp sites 

 
 
prominently as it does in all the different site types.  There would always be the need for tool 

manufacture in everyday activities within the camp and, as such, debitage would be abundant.  

Campsites also feature the presence of pebble chert tools such as perforators, spokeshaves, and 

pièces esquillées, which would be used in manufacturing tools (arrow shafts, bone tools, etc.) 

and products (clothing, skin tipi coverings, etc.).  Perhaps in this case, pebble chert was used not 

so much because it was the best lithic raw material suited for the manufacture of these specific 

tools but rather because it was abundant and could easily be manipulated to form these tools.  

Preforms made of pebble chert appear within the sites surveyed in Alberta and Saskatchewan, 

indicating that pebble chert was being used for finished stone tools within campsites.  As can be 

seen in all of the above site types, pebble chert features prominently in the lithic assemblages. 
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      7.5.5. Dominant Lithic Materials 
 
 Through the course of research into each archaeological site chosen for the study, an 

attempt was made to gather information documenting the dominant material types in each site 

and each subsequent cultural level or layer by raw numbers and/or percentages.  By comparing 

the dominant material types, it was believed that this information would give a better overall 

picture of when pebble chert was used on the Northern Plains during the Pre-Contact Periods.  

However, when endeavoring to procure the appropriate information, it was discovered that the 

data quality was insufficient to properly address this issue.  As a result, a proper comparison of 

dominant lithic material in each site and/or cultural level was not undertaken.  To do so, the 

author felt the information would suffer from a large degree of sampling error.  Nevertheless, 

further research into this topic is warranted. 

7.6 Conclusions 
 
 

The high frequency of pebble chert in archaeological sites on the Canadian Plains and the 

ubiquitous nature of the associated bipolar technology can be considered an industry 

characteristic of this area.  The presence of source areas of pebble chert such as the Neutral Hills 

and the Blairmore Pebble Conglomerate indicate that pebble chert is not the ordinary “river 

gravel” that it is believed to be but rather a lithic raw resource that was preferred over other lithic 

materials in certain archaeological sites, tool types, time periods and archaeological locations.  

Not only does pebble chert usage persist throughout the Pre-Contact period, it appears that it is 

the preferential material for stone tool manufacture during certain cultural periods such as 

McKean and Plains and Prairie Side-Notched.  This is not to say that the peoples who produced 

other cultural complexes did not actively use pebble chert, just that it was preferred more at 
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certain times than at others.  Again, this may also be due to the sample size of archaeological 

sites that were used in this study. 

 Along with temporal periods, pebble chert usage varies based on its geographical proximity 

to source localities.  Those sites that are in close proximity to procurement areas tend to have: (1) 

higher amounts of pebble chert overall, and (2) greater amounts of debitage.  Combining the time 

periods that pebble chert usage is high and the geographic location of sites using this lithic 

material type, a much clearer picture of the considerable importance of pebble chert usage on the 

Canadian Plains emerges. 

 When it comes to tool reduction sequences, the sites surveyed show a clear preference for the 

use of pebble chert in the manufacture of typical tool forms such as scrapers and pièces 

esquillées, but they also show a high incidence in the use of pebble chert to manufacture other 

tool types such as projectile points.  As was mentioned before, this increase in selection of 

pebble chert to create projectile points may be explained by the growing presence of atlatl dart 

technology and bow and arrow technology during the Middle and Late Pre-Contact periods 

respectively.  In relation to the type of sites that pebble chert is most used in, it seems that 

campsites do show more pebble chert usage than kill sites or processing sites.  This is most likely 

due to the variety of activities that are typically carried out in a Pre-Contact campsite and the 

need to have an assortment of different tools and a large number of lithic material to construct 

said tools.   

 From these observations, it becomes obvious that pebble chert usage plays a significant, 

although overlooked, role in lithic utilization by Pre-Contact groups on the Canadian Plains.  No 

longer can one assume that pebble chert is an ordinary lithic material that does not hold much 

significance in the archaeological record.  This study is by no means a comprehensive 
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examination into pebble chert usage; however, it does highlight the importance of this lithic 

material and the need for further research into this area. 
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8. Summary and Conclusions 
 
 

8.1 Introduction 
 
 
 The Consort Pebble Chert Quarry site (EkOr-8) is an example of a source location for 

obtaining lithic raw material.  In particular, past cultural groups made use of the abundance of 

pebble chert found at the site.  The excavation and mapping program that was undertaken during 

the summer of 2006 helped to elucidate the nature of the site area and provides a foundation on 

which more research may be conducted.  The lithic remains uncovered in the course of the 

fieldwork, as well as the surface features found, were discussed in chapters four and five.  The 

geomorphology of the site area was based upon the stratigraphy discussed in chapter eight.  The 

goals of this thesis included determining whether this site is a source area for pebble chert and 

whether or not the depressions found at this site are representative of quarry pits.  Emphasis was 

placed on the recognition of pebble chert as a useful lithic raw material that is found in a wide 

number of archaeological sites on the Canadian Plains (chapter seven).  It is hoped that a greater 

understanding has been given to the ubiquitous nature of pebble chert and pebble chert source 

locations on the Canadian Plains. 

 

 

8.2 Results of Archaeological Excavation 
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 The results of the archaeological fieldwork that was undertaken at the site in 2006 

demonstrated that pebble chert found within the site area was being used as a lithic raw material 

and was reduced there using the bipolar method.  Numerous pieces of bipolarly split chert 

pebbles were found on the surface both during previous visits to the site (Heinz Pysyzyck, 

personal communication 2007) as well as in the course of the 2006 survey of the site area.  The 

chipped lithic assemblage from the surface indicates that pebble chert was being tested as a 

usable lithic material due to the presence of flake removals over the rock surface (found at 

Waypoint 17).  The presence of a number of bipolarly split pebbles, a flake and a piece of shatter 

indicate that lithic reduction took place at the site. 

The analysis of a 1m2 surface collection of all lithic materials resulted in a dominance of 

chert pebbles.  The chert pebbles ranged throughout a number of size classes with the majority 

falling within the 1cm2 and 2cm2 size class.  Due to their small size, it is unlikely that pebbles 

within the 1cm2 size class could be flaked into usable pieces.  However, the pebbles in the larger 

size classes (2, 3 and 4 cm2) could be flaked into workable tools. Other lithic materials were 

collected and/or recorded (quartzite, granite, calcium carbonate) and appear to be a constituent of 

the glacial till that is found throughout the area. 

 The breakage features of the lithic assemblage excavated in test pits 1, 2, 3 and 6 further 

support the hypothesis that the bipolar percussion method of lithic reduction took place at the 

Consort Pebble Chert Quarry site.  Pebble chert dominates this lithic assemblage and can be 

found in a number of forms: flakes, split pebbles, shatter, pièce esquillées, a preform and 

scrapers.  The presence of anvil stones, including the one over which a test pit was placed, 

further provides proof that lithic reduction of pebble chert was occurring in the site area. 
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 Unfortunately, there is a lack of diagnostic artifacts or faunal remains that could be used 

to assign a temporal marker to the site itself.  The discovery of the proximal portion of a Duncan 

projectile point in the site vicinity does provide a tentative date for the presence of human groups 

within the site locale.  The presence of Swan River chert also indicates the existence of a lithic 

trade and exchange network in the area during the Middle Pre-Contact period. 

8.3 Geomorphology of the Site Area 
 
 
 The transit mapping of the depression area indicates that there are no patterns to the 

distribution of the depression features.  They appear to be randomly positioned within a quarter 

section of land and extend in an arc to the northeast.  The shovel tests indicate that there is a lack 

of complex stratigraphy at the Consort Pebble Chert Quarry site.  The stratigraphy is that of a 

glacial landscape, a thin sod layer underlain by glacial till, glaciofluvial sands or both.  

Considering the distribution of the depression features and the lack of complex stratigraphy, it is 

unlikely that they were the result of human intervention.  Given the glacial history of the area, 

along with the glacial stratigraphy of the site, it is probable that the depression features are 

indicative of periglacial phenomena.  A number of the latter, including ice lens collapse, ice 

block disintegration and ice wedging, were discussed; however, it is difficult to determine which 

of these are responsible for the depression features.  It is not implausible to suggest that either 

one or all of these phenomena occurred at the site after 13,000 years B.P., when the area was 

completely deglaciated.   

 Whether or not the depression features were created by humans is not central to the scope 

of this thesis.  The fact remains that a very large pebble chert deposit occurs at the site area.  The 

pebble chert, as well as the depression features, appear to be the remnants of glacial processes.  
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In the case of the chert pebbles, it appears that these were deposited at the site area during times 

of glacial advance.  The creation of the Neutral Hills to the north occurs around the same time 

period as the deposition of the lithic material at the Consort site (EkOr-8).  In fact, it is 

reasonable to suggest that the pebble chert at the site was once part of the same bedrock source, 

the Bearpaw Formation, which constitutes the substrate of the Neutral Hills.  Glacial retreat in 

addition to glaciofluvial processes would have buried the pebble chert, allowing it to become a 

subsurface layer.  The same processes that created the depression features would have acted 

upon the pebble chert layer, thereby vertically displacing the layer in different areas around the 

site and accounting for the differing depths that the deposit was found in different test pits.  A 

combination of freeze and thaw in the winter as well as wet and dry cycles in the summer 

(cryoturbation and argilliturbation) caused the pebble chert to move upwards towards the surface 

where it was easily visible and accessible to human groups. 

 

8.4 Conclusions 
 
 
 The Consort Pebble Chert Quarry site is an example of a quarry area where lithic raw 

material in the form of chert pebbles was procured in the past.  To call it a "quarry site" is not an 

erroneous designation because raw material was being collected at the site location and used to 

fashion lithic tools.  Andrefsky (2005:260) considers a quarry "the location where lithic raw 

material is mined or collected" [emphasis added].  The Consort site (EkOr-8) is a perfect 

example of a location where chert pebbles were found and collected.  The abundance of raw 

material at the surface makes mining unnecessary in this instance.  Whether the chert pebbles 

found in this area are a naturally occurring deposit or were left there as a result of glacial 

processes as the evidence suggests, this raw material was being used to create lithic tools on site.  
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 As demonstrated in Chapter Seven, there is an abundance of chert pebbles in 

archaeological contexts across the Canadian Plains.  Based on the data gathered, it appears that 

pebble chert was used throughout the Pre-Contact era; however, there does seem to be more 

evidence of its usage during the Middle and Late Pre-Contact periods.  The presence of specific 

source locations (Blairmore Conglomerate, Eagle Sandstone, Claggett Shale and the Neutral 

Hills) and pebble chert's ubiquitousness in archaeological sites throughout the study area also 

suggests that this was a valuable lithic material that was actively sought after by past cultural 

groups.  Evidently the Consort Pebble Chert Quarry site was another source location in 

association with the general Neutral Hills area where this type of lithic raw material was 

gathered and used. 

The presence of a number of surface features such as the stone arc, the cairns and the 

anvils in addition to the discovery of bipolar artifacts (scrapers, flakes, split pebbles, shatter, and 

pièce esquillées) indicates that the site area was used as a procurement and a production location 

of lithic tools.  The fact that the depression features appear to be the result of past glacial 

processes does not detract from the archaeological significance of this location.  The depression 

features may have been further mined and widened as groups attempted to remove larger 

quantities of chert pebbles.  As yet, unfortunately, there is no evidence to indicate this activity.   

The Consort Pebble Chert Quarry site is a unique Pre-Contact lithic procurement and tool 

production locality as well as a remnant of glacial phenomena.  Further research in the area 

would benefit the archaeological understanding of the site and may provide further evidence of 

quarrying and tool production.  As yet there is a lack of faunal material and evidence of possible 

mining equipment within the site area.  The meaning behind the cairns discovered in the course 

of fieldwork has yet to be determined and further exploration of the stone arc feature may reveal 
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a temporary campsite.  At the very least, this site provides further evidence to support the 

hypothesis that, despite its small size, pebble chert was actively procured here by regional 

peoples. 
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Appendix A: Formal and Non-Formal Specimens  

by Individual Sites 
 

Legend for Site Numbers 
 

1. Sjovold (EiNs-4) 
2. Redtail (FpNb-10) 
3. Below Forks (FhNg-25) 
4. Estuary (EfOk-16) 
5. Saamis (EaOp-6) 
6. Garratt (EcNj-7) 
7. Long Creek (DgMr-1) 
8. Sibbald Creek (EgPr-2) 
9. Coal Creek (EhPp-1) 
10. Belly River (DhPj- 4, 11, 22, 28, 31 and DgPk-75) 
11. Cranford (DlPb-2) 
12. Hawkwood (EgPm-179) 
13. Cactus Flower (EbOp-16) 
14. Ramillies (EcOr-35) 
15. Lucky Strike (FdNm-16) 
16. Majorville Cairn and Medicine Wheel (EdPc-1) 
17. Avonlea (EaNg-1) 
18. Head-Smashed-In Buffalo Jump (DkPj-1) 
19. Mortlach (EcNl-1) 
20. Harder (FbNs-1) 
21. Tschetter (FbNr-1) 
22. Oxbow Dam (DhMn-1) 
23. Anderson (FdOt-1) 
24. Elma Thompson (EiOj-1) 
25. Fletcher (DjOw-1) 
26. Lazy Dog (FbOr-57) 
27. Boss Hill (FdPe-4) 
28. Ross (DlPd-3) 

 
Note: The author omitted the Gowen Sites (FaNq-25 and 32) from this aspect of analysis as a 
result of a lack of information regarding amounts of pebble chert in the raw artifact counts.  
However, it should again be noted that both of these sites contain considerable amounts of 
pebble chert in the artifact assemblage. 
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Appendix B: Depth and Diameter of Depression Features 
 
 

Depression Feature 
Number 

Diameter (cm) Depth (cm) 

1 450.0 90.5 
2 630.0 97.0 
3 450.0 82.1 
4 750.0 119.5 
5 410.0 105.0 
6 690.0 112.1 
7 550.0 97.0 
8 250.0 79.0 
9 200.0 38.0 
10 330.0 92.0 
11 90.0 73.0 
12 330.0 44.7 
13 410.0 59.2 
14 550.0 47.5 
15 600.0 79.6 
16 410.0 09.0 
17 200.0 36.6 
18 200.0 31.1 
19 450.0 106.1 
20 510.0 133.0 
21 200.0 130.0 
22 350.0 140.0 
23 490.0 60.5 
24 890.0 136.5 
25 850.0 136.5 
26 630.0 97.7 
27 180.0 81.7 
28 440.0 48.2 
29 460.0 51.7 
30 1190.0 100.7 
31 460.0 16.2 
32 650.0 55.2 
33 450.0 71.6 
34 490.0 73.6 
35 660.0 115.7 
36 400.0 127.7 
37 440.0 114.7 
38 400.0 77.7 
39 302.0 152.9 
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40 610.0 121.8 
41 100.0 105.6 
42 850.0 130.0 
43 500.0 133.0 
44 450.0 124.5 
45 450.0 116.0 
46 480.0 107.0 
47 360.0 111.0 
48 490.0 69.1 
49 700.0 100.0 
50 700.0 115.0 
51 410.0 88.0 
52 500.0 115.0 
53 302.0 247.1 
54 660.0 260.0 
55 899.6 277.9 
56 199.9 121.4 
57 750.0 103.5 
58 90.0 35.5 
59 440.8 268.1 
60 249.1 373.1 
61 996.1 333.1 
62 259.0 351.0 
63 249.0 320.3 

 
 



 122 

Appendix C: Shovel Test Data 
 
 
 
*Note: all depth measurements are taken below ground surface 
 

Testpit #1 
Depth (cm) Sediment Type Munsell 

Designation 
Munsell Colour 

0-5 Sod 10 YR 2/2 Very dark brown 
5-10 Pebble Deposit 

(Clay) 
10 YR 4/1 Dark grey 

10-100 Clay 10 YR 3/2 Very dark greyish 
brown 

 
Tespit#2 

Depth (cm) Sediment Type Munsell 
Designation 

Munsell Colour 

0-15 Sod 10 YR 2/2 Very dark brown 
5-30 Sandy Loam 10 YR 3/2 Very dark greyish 

brown 
30-42 Pebble Deposit 

(Clay) 
10 YR 4/1 Dark grey 

42-55 Sandy Clay 10 YR 3/2 Very dark grey 
55-100 Clayey-Sand 10 YR 4/3 Brown 

 
Testpit #3 

Depth (cm) Sediment Type Munsell 
Designation 

Munsell Colour 

0-15 Sod 10 YR 2/2 Very dark brown 
15-28 Sandy Loam 10 YR 3/3 Dark brown 
28-47 Pebble Deposit 

(Clay) 
10 YR 3/2 Very dark greyish 

brown 
47-100 Clayey-Sand 10 YR 3/4 Dark yellowish 

brown 
 

Testpit #4 
Depth (cm) Sediment Type Munsell 

Designation 
Munsell Colour 

0-10 Sod 10 YR 3/2 Very dark greyish 
brown 

10-15 Pebble Deposit 
(Sandy Loam) 

10 YR 3/3 Dark brown 

15-100 Clayey-Sand 10 YR 4/3 Brown 
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Testpit #5 

Depth (cm) Sediment Type Munsell 
Designation 

Munsell Colour 

0-10 Sod 10 YR 2/1 Black 
10-100 Clay 10 YR 3/2 Very dark greyish 

brown 
 

Testpit #6 
Depth (cm) Sediment Type Munsell 

Designation 
Munsell Colour 

0-9 Sod 10 YR 2/2 Very dark brown 
9-100 Clay 10 YR 3/2 Very dark greyish 

brown 
 

Testpit #7 
Depth (cm) Sediment Type Munsell 

Designation 
Munsell Colour 

0-10 Sod 10 YR 2/1 Black 
10-12 Sandy Loam 10 YR 2/2 Very dark brown 

12-100 Clay 10 YR 3/2 Very dark greyish 
brown 

 
Testpit #8 

Depth (cm) Sediment Type Munsell 
Designation 

Munsell Colour 

0-100 Clay 10 YR 3/1 Very dark grey 
 

Testpit #9 
Depth (cm) Sediment Type Munsell 

Designation 
Munsell Colour 

0-4 Sod 10 YR 2/1 Black 
4-100 Clay 10 YR 3/2 Very dark greyish 

brown 
 

Testpit #10 
Depth (cm) Sediment Type Munsell 

Designation 
Munsell Colour 

0-100 Clay 10 YR 3/1 Very dark grey 
 


