
i 

U N I V E R S I T Y OF C A L G A R Y 

Archaeological and Geological Evidence for the First Peopling of Alberta 

by 

Jason David Gillespie 

A THESIS 

S U B M I T T E D T O T H E F A C U L T Y OF G R A D U A T E S T U D I E S 

I N P A R T I A L F U L F I L M E N T OF T H E R E Q U I R E M E N T S F O R T H E 

D E G R E E O F M A S T E R S O F A R T S 

D E P A R T M E N T OF A R C H A E O L O G Y 

C A L G A R Y , A L B E R T A 

A P R I L , 2002 

© Jason David Gillespie 2002 



 
 
 
The author of this thesis has granted the University of Calgary a non-exclusive 
license to reproduce and distribute copies of this thesis to users of the University 
of Calgary Archives.  
 
Copyright remains with the author.  
 
Theses and dissertations available in the University of Calgary Institutional 
Repository are solely for the purpose of private study and research. They may 
not be copied or reproduced, except as permitted by copyright laws, without 
written authority of the copyright owner. Any commercial use or re-publication is 
strictly prohibited. 
 
The original Partial Copyright License attesting to these terms and signed by the 
author of this thesis may be found in the original print version of the thesis, held 
by the University of Calgary Archives.  
 
Please contact the University of Calgary Archives for further information: 
E-mail: uarc@ucalgary.ca
Telephone: (403) 220-7271  
Website: http://archives.ucalgary.ca  
 



A B S T R A C T 

Recent geological and ecological evidence suggests that there was no Late Pleistocene 

maximum "Ice-Free Corridor". A typology of the Alberta fluted point sample indicates 

greater variability than previously recognized. Settlement pattern data from Alberta 

suggests that the first colonists were open-landscape adapted and may have only colonized 

the modern plains/prairie regions of Alberta. The combined archaeological and geological 

evidence from Alberta suggests that the province was first colonized around 11,000 

radiocarbon years ago. This colonization originated in the United States and was, therefore, 

a northward movement of people into Alberta. The "Ice-Free Corridor", therefore, can no 

longer be viewed as the route through which the first Paleoindians migrated into the New 

World. 

i i i 
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Chapter One 

Introduction 

Between 13,000 and 12,000 B.P . one or more bands moved southward from 
Alaska through an ever-widening corridor between the retreating glaciers. It 
was after they passed beyond the remains of the ice barrier that a talented 
flintknapper invented the fluted projectile point. 

C. Vance Haynes, 1987 

Whether or not fluted points are even of Old World origin is another open 
question. Everyone keeps repeating this assumption despite the fact that 
none have yet been found in Asia . It is not at all improbable that they were 
invented in America and reached the Arctic with hunters of followed game 
northward with the retreat of the glaciers. 

Alex D . Krieger, 1954 

Objectives 

The above quotations frame the argument that w i l l be presented in this thesis. I do 

not offer these quotations to setup a "strawman" whom I w i l l later knock down. They are 

offered simply because they are the best summaries of the two opposing hypotheses. Both 

researchers address the main question that w i l l make up the bulk of the following 

discussion; When and how was the corridor area first colonized! This complicated 

question involves addressing several smaller questions including; 1 ) what was the 

chronology and extent of the Late Pleistocene glaciation? 2) what was the chronology and 

process of déglaciation? 3) when was the corridor viable for human occupation? 4) what is 

the nature of the Late Pleistocene archaeological record in the corridor? 5) what does the 

assemblage of fluted points in Alberta tell us about early colonization?, 6) what does the 

archaeological record tell us about the direction and timing of colonization?, and 7) how 

does the colonization of Alberta affect the larger question of the peopling of the Americas? 

Methods 

To address the above questions I w i l l draw on a wide range of data sources 
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including geology, glaciology, paleontology, palynology, climatology, anthropology and, of 

course, archaeology. The goal is to combine the approaches of these varying scientific 

disciplines in order to develop the best models for Alberta's first colonization. 

The deglacial model developed by Mandryk (1992) has been adopted with 

modifications for this thesis. She has presented one of the best models for how déglaciation 

would likely have proceeded. B y modeling déglaciation as a dynamic process she offers the 

archaeologist a method by which the Late Pleistocene can be viewed on a scale more 

appropriate to a human colonization event. I have incorporated the basic processes 

presented by Mandryk while modifying the chronology based on the most recent research. 

A s Mandryk (1992:1) has pointed out, the viability of the corridor is not simply a 

question of ice margin locations. The absence of ice is not the only requirement for human 

colonization. Human groups require a stable landscape, with a developed ecosystem, before 

colonization can proceed. A model of the Late Pleistocene ecology w i l l , therefore, be 

developed that is based on palynological and paleontological evidence. It w i l l be shown that 

Alberta was not habitable until after ca. 11,500 B.P . 

Once the geological and paleoenvironmental framework has been developed the 

archaeological evidence w i l l be discussed. The most common Late Pleistocene material 

culture class found in Alberta is the fluted projectile point. There are around 200 known 

points from Alberta which likely date to this period. Unfortunately, they are almost 

exclusively surface finds which are housed in private collections. Although there have been 

extensive descriptive analyses (e.g., Gryba 1988; Gryba 2001), there has not been an 

attempt to develop an intra-assemblage typology. Using a method developed by Meltzer 

(1984a), I w i l l create a typology for the Alberta assemblage. 

Once a typology has been developed, I w i l l summarize the evidence for a Late 

Pleistocene occupation in Alberta based on the few excavated sites and the surface 

assemblage. This summary w i l l be used to generate a settlement pattern model as well as 

some generalizations about economy and social structure. Finally, each of the preceding 

discussions wi l l be used to test the two competing hypotheses about direction and timing of 

Alberta's colonization. It w i l l be argued that the evidence strongly supports a northward 
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migration into Alberta which occurred late (ca. 11,000 B.P.) in the peopling of America. 

The Historical Background 

The debate over peopling of the Americas is one of the longest sustained in North 

American archaeology (Meltzer 1983). There has, unfortunately, been a strong geographic 

bias which has colored how the peopling process has been modeled. The first establishment 

of a Pleistocene human occupation of North America came from the Folsom site in 1926 

(Figgins 1927). This historical accident has influenced North American archaeology for 70 

years. Since the first Fluted Tradition sites were found on the southern plains, 

archaeologists rightfully focused on these areas for further research. A s more large k i l l sites 

were discovered the impression of Fluted Tradition peoples as big-game specialists, who 

were adapted to the southern and high Plains, became entrenched (Meltzer 1993). Increased 

research in other regions, however, is questioning the early arguments for a pan-continental 

distribution of the Clovis culture (e.g., Bonnichsen 1991). This regionalization is supported 

by the Alberta archaeological record. 

Occurring at the same time was a debate over the origins of Native Americans. 

Anthropologists, who saw obvious Asian affinities with Native Americans, were looking 

for a way to bring Paleoindians from Eastern Siberia into the southern plains. They soon 

discovered the "Ice-Free Corridor" (Mandryk 1992: 25). Without much supporting evidence 

it became an archaeological 'fact' that the first Americans traveled through the "Ice-free 

Corridor" during some stage of glaciation, moving south from Alaska into the southern 

states (for a detailed discussion of the "Ice-Free Corridor" debate see, Beaudoin, et al. 1996, 

Faught 1996, Fladmark 1978, Mandryk 1992, Reeves 1973). Recent geological, 

paleoenvironmental (Jackson, et al. 1997; Mandryk 1992; Young, et al. 1994) and 

archaeological (Carlson 1991; Driver 1998; Wilson and Burns 1999) evidence is, however, 

shedding light on the inadequacies of this hypothesis. 

Although the hypothesized corridor occurs primarily in Alberta, there has been little 

reference to the Late Pleistocene archaeology of the province. The corridor and, by 

extension, the Alberta region is mentioned in almost every synthesis of the peopling of 

America, yet there is rarely any discussion of the archaeology (for exceptions see Beaudoin, 
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et al. 1996; Carlson 1991; Driver 1998; Gryba 1988; Wilson and Burns 1999). Most 

syntheses are limited to a cursory discussion of the location and chronology of ice sheet 

margins. This is partly the fault o f local archaeologists who have not published their work 

in widely read journals, although there has been enough published that there is no longer 

any excuse for leaving Alberta out of the discussion. The failure to include Alberta in the 

larger discussion is best illustrated by looking at a few of the maps which purport to 

synthesize the Late Pleistocene archaeology of North America (e.g., Anderson and Faught 

2000; Morrow and Morrow 1999). While Charlie Lake Cave is often included in these 

syntheses, there is rarely a mention of the 200 fluted points found in the province or of the 

other possible candidates for Late Pleistocene camp or k i l l sites. 

The absence of a discussion of the entire Late Pleistocene archaeological record in 

Alberta has seriously limited the value of any colonization model which argues for a 

southward migration through the "Ice-Free Corridor". This thesis w i l l present the evidence 

from Alberta and use it to test preexisting models in order to place the Alberta region in its 

proper context with reference to the peopling of America. 1 

Implications 

Although other archaeologists have been publishing arguments against the viability 

of the "Ice-Free Corridor", often with discussions of alternate routes (e.g., Dixon 2001; 

Fladmark 1978; Fladmark 1983; Mandryk, et al. 2001), these denouncements have largely 

been based on geological or paleoenvironmental evidence. B y focusing on the archaeology, 

this thesis w i l l hopefully provide the coup de grace against the "Ice-Free Corridor" model 

of colonization. 

If it can be demonstrated that Alberta was colonized as a northward migration late in 

the peopling of America process, it w i l l have obvious implications for the larger debate. If 

Alberta was not used as the route for the peopling of the Americas then archaeologists must 

look elsewhere for viable routes. In fact, the recent acceptance of the pre-Clovis antiquity of 

the Monte Verde site in Chile (Meltzer, et al. 1997) has rejuvenated the search for alternate 

'There is also a lack of data from most of Canada and Mexico. 
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routes. It is clear that the abandonment of the corridor as a viable route wi l l create an 

explanatory gap in North American archaeology which needs to be filled. 

On a regional level, i f the northward migration model is accepted then the 

Pleistocene archaeology of Alberta must be reevaluated. In other words, by accepting the 

northward migration model the Alberta archaeological record becomes descendent rather 

than ancestral to the rest of the Fluted Point Tradition. According to this model the Alberta 

assemblage should exhibit traits which have their origin in the continental United States 

rather than in Alaska. Furthermore, by viewing the Alberta assemblage as descendent, it can 

be placed in the larger process of post-Clovis regionalization which seems to have occurred 

over much of North America. This has obvious implications for our understanding of 

Paleoindian lifeways in Alberta. 

Some Definitions 

A few definitions need clarification so that misunderstanding can be avoided. To 

limit the scale of this project, only the Late Pleistocene wi l l be discussed. For the purposes 

of this study the Late Pleistocene represents the interval between 20,000 and 10,000 B .P . 

(all dates are in uncalibrated radiocarbon years before present [see Appendix One and 

Two]). Although there is some controversy over the temporal definition of the Pleistocene-

Holocene boundary, it is widely cited as 10,000 B.P. (Farrand 1990). There is also 

archaeological justification for limiting my scope to this period. It has long been recognized 

that ca. 10,000 B .P . represents an important period in prehistoric chronologies. The Fluted 

Point Tradition, by this time, is waning and being replaced by regional types which do not 

exhibit fluting (Stanford 1999). 

I have also limited my analysis to the modern geopolitical boundaries of Alberta, 

although I do address the surrounding area where necessary. This limitation was imposed 

for several reasons. First, the Alberta area represents a large portion of the hypothesized 

"Ice-Free Corridor" making it a logical research area. Second, as discussed earlier, the 

region has been largely ignored in the vast literature on the peopling of the Americas. Third, 

thanks to the work of Eugene Gryba there is an excellent record of fluted points for Alberta 

while other areas are poorly documented. The hope is that the analysis of this regional 
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archaeological record wi l l be incorporated into the larger North American record. 

Summary 

Chapter Two w i l l address the chronology and extent of Wisconsinan glaciation. 

Using the most recent geological interpretations, it w i l l be shown that there was no glacial 

maximum "Ice-Free Corridor", therefore, any migration through Alberta had to have been 

during déglaciation. Employing Mandryk's (1992) model as a guideline, I w i l l describe the 

process by which déglaciation may have proceeded. The timing and speed of déglaciation 

wi l l be re-interpreted based on the most recent chronological evidence. Next, a model for 

floral and faunal recolonization wi l l be presented. Finally, climatological data w i l l be used 

to frame the environment into which the first Albertans would have been migrating. 

Chapter Three wi l l develop a typology for the Alberta fluted point assemblage. 

Although it has been hypothesized that the Alberta assemblage represents more than one 

cultural group (Vickers 1986), there has not been a systematic test of this hypothesis. The 

resulting typology wi l l be used to test the spatial patterning of fluted points in the province. 

In order to place the Alberta assemblage into a larger context, the fluted points from this 

province w i l l be compared to similar artifacts from the immediate region (Saskatchewan, 

British Columbia and Montana) and the larger continent. This w i l l help clarify historical 

relationships within the northwestern North American assemblage. 

Chapter Four wi l l summarize the known Late Pleistocene archaeological evidence 

for the province. This wi l l include the excavated sites and the surface assemblage which 

wi l l be used to develop generalizations about Paleoindian settlement patterns (on the micro 

and macro scales), economy, and social structure. These generalizations w i l l be tested 

against the archaeological record in the 48 contiguous United States. 

Chapter Five w i l l present the evidence for both the Southward (Ice-Free Corridor) 

and Northward colonization models. Each hypothesis w i l l produce a series of predictions 

that should be accurate i f the hypothesis is correct. These predictions w i l l be tested against 

the evidence and it w i l l be argued that the Northward migration hypothesis is best 

supported. Finally, using migration and hunter-gatherer theory, a model w i l l be developed 

to explain how the first colonization of Alberta may have occurred. 
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Chapter Six wi l l present the conclusions of the research. Based on the geological 

and archaeological evidence already presented, the potential for finding new Late 

Pleistocene sites w i l l be addressed. The historical relationship of the Alberta fluted point 

assemblage to other assemblages w i l l also be discussed. Finally, my suggestions for the 

directions and nature of future research w i l l be presented. 

Appendixes' One and Two present the radiocarbon chronology developed for this 

thesis. Appendix one presents all known radiocarbon dates for Alberta between ca. 20,000 

and 10,000 B .P . These are the dates that w i l l be referred to in the text. Appendix Two 

should be read before the rest of the thesis because it presents a discussion of the difficulty 

and limitations of radiocarbon dating in a Late Pleistocene deglacial environment. This 

discussion w i l l help the reader understand why some dates have been accepted while others 

have been rejected. It w i l l also be useful in differentiating real time from 1 4 C time which has 

contributed to significant misunderstanding within the "Ice-Free Corridor" (Campbell and 

Campbell 1997) and peopling of the Americas debate (Fiedel 1999). 
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Chapter Two 

Geological and Environmental Setting 

Alberta Physiography 

The study area for this project covers the entire province of Alberta, although 

neighboring regions w i l l be discussed when necessary. Alberta comprises some 661,188 

k m 2 which can be divided into four major physical areas (after Wormigton and Forbis 

1965). The extreme northeast is Precambrian shield which covers about 3% of Alberta's 

landmass. The western edge of the province (6%) is mountains which are flanked on their 

east by the foothills (4%). The largest physical area in Alberta is the plains, which fill 

almost the entire area east of the foothills and comprise about 87% of Alberta's 

physiography. Elevation increases as one moves east (ca. 100 m.a.s.l) to west (ca. 5,000 

m.a.s.l), towards the mountains, and north (ca. 300 m.a.s.l.) to south (915 m.a.s.l), towards 

the Montana border (Figure 2.1). 

Alberta has three main drainage systems. The M i l k River (49° latitude) flows south 

into the Missouri and eventually drains into the Gul f of Mexico. The Saskatchewan river 

system, divided into the north and south branches, (between 50 ° and 53° latitude) flows 

east and drains into the Hudson Bay. The Mackenzie system, which comprises the 

Athabasca and Peace rivers, flows north into the Arctic Ocean (Figure 2.1). 

The southern portions (below about 55° latitude) of the province contain a 

prairie/plains ecosystem which is dominated by grasslands and cultivated fields. Trees are 

sparse except in the mountains, river valleys, and local uplands (e.g., Cypress Hills). 

Northern Alberta is largely covered by Boreal forest (spruce and pine), although the Grande 

Prairie region is characterized by parkland rather than boreal forest. Modern population 

densities are low throughout most of the province with the majority of the population 

confined to urban areas in the south (Grande Prairie and Fort McMurray are exceptions). 

Although a general understanding of Alberta's modern physiography is important in 

this discussion, it is much more important to develop a good picture of the Late Pleistocene 

(14-10,000 B.P.) physiography and environment. To accomplish this, we must examine the 
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process of glaciation and the paleoecological suite present during the proposed 

time of first human colonization. 

Glacial History 

The glacial history of Alberta has been extensively studied since the 19 t h century. 

The timing and processes of glaciation have been studied by geologists, geographers, 

biologists, paleontologists and archaeologists. Little consensus has emerged, however. This 

difficulty is likely the result of several problems including; radiocarbon dating problems 

(see Appendix Two), differing disciplinary focuses, and a general lack of data for this 

region during key periods. 

From an archaeologist's point of view, one of the biggest problems with the debate 

surrounding Alberta's glaciation is the differing research approaches of geologists and 

archaeologists. Archaeologists are most interested in the timing of déglaciation while 

geographers and geologists are often more interested in the onset of glaciation and the 

results of déglaciation. It was not until recently that geographers began to focus on the 

timing and processes active during the final stages of déglaciation (Jackson, et al. 1997; 

Mandryk 1996). 

Differing scales of analysis create further problems. Geographers are often content 

with discussing deglacial processes in thousand year intervals while archaeologists need 

much finer time scales for adequate analysis. This is not necessarily a theoretical decision 

on the part of geographers and geologists, it is simply a limitation of the data. Even so, it is 

important to exhaust the potential of all available data in creating small-scale chronologies, 

i f they are to be useful to archaeologists. Thus far, the scale of available data has made it 

very difficult for archaeologists to model the initial peopling of Alberta, and subsequently 

the continental United States. 

Another obstacle to the study of Alberta's Late Pleistocene environment is the 

limited geological, paleoenvironmental, and archaeological data available for this period. 

The lack of defined glacio-lacustrine beaches and the near absence of end moraines in 

Alberta has made dating the timing of déglaciation difficult (Jackson, et al. 1999). Wilson 

(1993) points out that the physical and chemical nature of the late Pleistocene in Alberta 
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makes accurate radiocarbon dating equally difficult. A d d to this a disagreement over the lag 

time between déglaciation and plant and animal colonization ( Burns 1996, Turner, et al. 

1999), as well as a severely limited archaeological record, and it is clear why questions 

remain. Each of these limitations makes it nearly impossible to sustain any real hope of 

finally, and accurately, describing the Late Pleistocene environment in Alberta. There is, 

however, enough data to create a preliminary, i f incomplete, description. 

The Onset and Maximum Limits for the Late Wisconsinan Glaciation 

The timing for the onset of Late Wisconsinan glaciation in Alberta is far less 

contentious than déglaciation. Unfortunately, few archaeologists are interested in the onset 

because it likely predates the first human colonization of Alberta by several thousand years 

(but see Chlachula 1994 who argues for a pre-glacial colonization of Alberta). We need, 

therefore, only to briefly outline the timing and processes for the onset of glaciation to set 

the stage for our main focus, which wi l l be déglaciation. 

It is widely accepted that Laurentide ice moved into Alberta around 21,000 yr B.P . 

(Osborn, et al. 1999; Young, et al. 1994) and that the glacial maximum was reached around 

18,000 yr B.P.(Dyke and Prest 1987). Although the timing for the glacial maximum is 

widely accepted, the aerial extent of maximum ice limits is highly contentious. The debate 

over the extent of Late Wisconsinan ice is key to determining i f the classically conceived 

ice-free corridor existed. 

The Ice-Free Corridor 

Mandryk (1992) has outlined the history of the ice-free corridor from its early 

conception as a maximum corridor to its modern conception as a deglacial corridor. Unti l 

recently the ice-free corridor was thought to have existed throughout the Late Wisconsinan 

as a result of either non-synchronous ice sheet advance and retreat or synchronous ice 

sheets that never coalesced (e.g., Fladmark 1978, Stalker 1981). Recently, however, some 

geographers (e.g., Rains, et al. 1990; Young, et al. 1998) have been suggesting that the 

Laurentide and Cordilleran ice sheets did coalesce during the Late Wisconsinan. In order to 

examine the extent of coalescence we need to look at individual regions of Alberta and 

British Columbia, from north to south. 
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There is disagreement over the timing and extent of coalescence in the northern 

corridor (British Columbia and Yukon). Some researchers suggest that the Laurentide and 

Cordilleran ice sheets did not coalesce (e.g., Rutter 1981). Conversely, Jackson and Duk-

Rodkin (1996) argue that the Mackenzie and Richardson mountains were covered by 

Laurentide ice by ca. 30,000 B.P . thereby closing any potential Late Wisconsinan corridor. 

It, therefore, remains unclear whether there was a maximum Late Wisconsinan ice-free 

corridor in the north, although the most recent interpretations are leaning towards 

coalescence. 

There is some question about the extent of ice cover in the Grande Prairie region. 

Liverman et. al. (1989) suggest that Laurentide and Cordilleran ice did not coalesce in the 

Grande Prairie region based on the western extent of shield clasts. Then ignoring their 

former point, they acknowledge that there are "rare" shield clasts west of Watino, which 

they attribute to lobate ice movement (Liverman, et al. 1989: 272). Furthermore, they point 

out that flutes formed by montane ice are draped with lacustrine sediments derived from 

proglacial lakes dammed by Laurentide ice (Liverman, et al. 1989). They argue that this 

suite of superimposed features could only occur i f there was no coalescence. Alternatively, 

i f we interpret these 'proglacial' lakes as supra or subglacial then explaining flutes covered 

by lacustrine sediments is possible and consequently coalescence is not ruled out (see below 

for a further discussion of lake sources). Given the possibility for multiple interpretations of 

the same data it remains unclear whether the Grande Prairie region experienced 

coalescence. 

The southern sections of the ice-free corridor are less contentious with most 

researchers now acknowledging that there was at least limited coalescence (e.g., Burns 

1996; Rains, et al. 1990; Young, et al. 1998). Those who still argue for non coalescence 

base their opinion on the Lethbridge moraine being the maximum position of Laurentide ice 

(Stalker 1981) and/or they argue that montane glaciers were largely restricted to the 

mountains (e.g., Bobrowsky, et al. 1990). It is now, however, believed that the maximum 

limit of Laurentide ice reached well past the Lethbridge moraine, at least to the international 

border, and most likely well into Montana (Dyke and Prest 1987). Furthermore, the 
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presence of the erratics train on the flanks of the foothills suggests that Cordilleran ice must 

have moved onto the plains (Jackson, et al. 1999). 

There is extensive evidence for large-scale coalescence of the Laurentide and 

Cordilleran ice sheets in southern Alberta. These include 1) the lack of end moraines, 2) the 

presence of the erratics train, 3) glaciogenic landforms that indicate deflected ice flow, 4) 

the presence of 'mixed ' tills in Alberta, and 5) the absence of radiocarbon dates between ca. 

21,000 B.P . and 13,500 B.P . . Each of these wi l l be addressed separately. 

The limited number of end moraines found in southern Alberta has long caused 

confusion when interpreted in the context of non coalescence (Mathews 1980). Mandryk 

(1992:165) argues that "end moraines are not the inevitable result of glacial activity". She 

goes on to argue that some modern glaciers do not form end moraines and that ice sheets 

moving into proglacial lakes would produce fewer moraines (although the degree that 

proglacial lakes could mitigate moraine formation is far from clear). It is still, however, 

difficult to explain the limited number of end moraines in Alberta. One would expect that i f 

Laurentide and Cordilleran ice occupied southern Alberta for thousands of years without 

coalescence, there should be more extensive end moraines marking both ice sheet limits. 

The most logical explanation is that most of the moraines formed during advance were 

subsequently destroyed by coalescence. As the two ice sheets joined there was no longer 

any open landscape for moraine formation. This leaves only the deglacial period for 

moraine formation. 

The foothills erratics train, which "can be traced more than 580 km along the 

eastern edge of the Rocky Mountain Foothills from the Macleod river in the north to the 

international border" (Jackson, et al. 1997: 195), is also best explained by coalescence. The 

source of the erratics train is still unclear, with some arguing that all the erratics originated 

in the head waters of the Athabasca river (Jackson, et al. 1997; Stalker 1981) while others 

argue that there may have been several sources (Rains, et al. 1990) (For a diagrammatic 



representation o f the latter viewpoint see (Young, et al. 1998)).2 In either case, both 

positions agree that the erratics were picked up by montane glaciers and carried east into the 

foothills. The current location of the erratics can only be explained by Cordilleran ice, 

containing the erratics, coalescing with Laurentide ice and being forced southeast along the 

Laurentide margin to their present location. Even those who advocate multiple sources 

cannot account for the extreme southern erratics without coalescence. 

Another support for coalescence comes from the presence of streamlined 

glaciogenic landforms in Alberta that indicate ice flow directions which have been diverted. 

Rains et al. (1990) argue that swarms of drumlins and flutings located in the Athabasca, 

North Saskatchewan, and B o w valleys suggest deflection of Cordilleran ice by the 

Laurentide sheet. Montane glaciers would not shift direction from an easterly flow to a 

southeasterly flow, given topography (see above), unless there was a blockage which would 

impede a continued eastern flow (i.e. the Laurentide ice sheet). 

The presence of 'mixed ' tills further suggests coalescence. Mixed tills contain clasts 

of both shield and montane origin suggesting deposition by independent ice sheets. Moran 

(1986) has mapped mixed tills in the Calgary area and Boydell (1978) maps the same type 

of tills in the Rocky Mountain House area. Although it is possible that these tills result from 

ice front fluctuations or glacio-fluvial introduction, given the other supports for 

coalescence, it is possible that they are the result of Cordilleran and Laurentide ice sheets 

coalescing and contributing to a mutual t i l l deposit. 

The final piece of evidence for coalescence is not directly related to ice positions. 

A l l known radiocarbon dates between 20, 000 and 10,000 yr B.P . from Alberta were 

collected as part of this project (see Appendix One). Except for two core dates from 

Mitchell lake (which are discussed in the appendix and later in this chapter), there are no 

dates between ca. 21,000 and 14,000 yr B.P. This suggests that no plant or animal life 

existed in Alberta between these times (Burns 1996). Two hypotheses can account for the 

2Those who advocate a multiple source argue that a few of the larger erratics (ie, Okotoks) 
may have a source other than Mount Edith Cavell in the Athabasca head waters (Rains, et 
al. 1990). 
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lack of dates; 1) either the province was covered with ice which made faunal and floral 

colonization impossible, or 2) there was no coalescence but the environment within the ice-

free corridor was too harsh to support life (Mandryk 1992). Based on the model presented 

here it is most likely that the first hypothesis is correct. 

The multiple lines of independent evidence discussed above suggest that the 

Laurentide and Cordilleran ice sheets coalesced from at least the 54° latitude in the north to 

the international border in the south (Figure 2.2). This eliminates the possibility of a glacial 

maximum ice-free corridor. Mandryk (1992) points out that although there could be no 

maximum corridor there was obviously a deglacial corridor which opened as the two ice 

sheets began to recede. To answer the two major questions of archaeological importance; 1) 

when could humans have moved into Alberta and 2) what was the environment like when 

they did colonize, we have to address other questions about the glacial history, such as, 3) 

when did coalescence occur, 4) for how long did it last, and 5) what processes were active 

after the ice sheets separated and began to recede? 

The General Process of Déglaciation 

In order to model déglaciation chronologically we need a general processual model. 

The model described below represents a possible sequence of events. Each aspect of the 

model must be tested against the available evidence and modified accordingly. 

Unfortunately, only some of the model can be tested as part of this project. Undoubtedly it 

w i l l be modified and perhaps even rejected, but this does not reduce the value of the model 

for our current purposes as it represents a plausible interpretation of the evidence. 

Geologists and geographers tend not to focus their research on the processes of 

déglaciation, except where these processes result in specific landforms (e.g., Jackson, et al. 

1997; Munro and Shaw 1997). Alternatively, they focus on the end product of déglaciation 

because the nature of the environment during déglaciation is of little importance to their 

research. Archaeologists, on the other hand, need to understand the processes active during 

déglaciation in order to model the potential human landscape. In her dissertation (Mandryk 

1992) and a series of papers since (Mandryk 1993; 1996;1998; Mandryk, et al. 2001), 

Carole Mandryk has provided a framework for the process of déglaciation. It is this 



Figure 2.2: ca. 18,000 - 14,000 B.P. After Young et. al..1998 



framework which w i l l be followed in my model. 3 

Mandryk (1992) argues that as the Laurentide and Cordilleran ice sheets separated 

they would have passed through three stages of déglaciation. She has developed her stages 

from those proposed by Lee Clayton (1964).4 The stages represent increasingly stagnant ice. 

Stage one ice is active and not subject to large scale ablation, although some loss is 

expected through sublimation (Mandryk 1992:194). The surface ice is relatively clean and 

therefore, there is no soil from which vegetation can develop (Clayton 1964: 111). The 

edges of the ice sheets would have had significant sediment loads although the dynamic 

nature of the ice would have prevented soil formation. The glacier's hydrological system 

would be very active although one would expect little supra-glacial water due to minimal 

ablation. Sub-glacial water would have been the most important hydrological agent (Rains, 

et al. 1993). 

Stage two ice is no longer receiving a supply from the accumulation area. The ice is 

subject to ablation that begins a process of down-wasting (Mandryk 1992:195). Ablation ti l l 

begins to thicken on the surface creating the first possibility for plant colonization, although 

to a limited extent (Clayton 1964: 111). Finally, ephemeral lakes begin to form supra-

glacially and often drain, catastrophically (Mandryk 1992). We can envision this ice as 

similar to stage one ice although it has stopped growing and has begun to down-waste. It is 

still largely biologically inactive. 

Stage three ice is completely stagnant. It is no longer growing or moving and is 

actively undergoing ablation. The ice is covered by a thick layer of t i l l and loess which 

provides the first substantial opportunity for plant colonization (Mandryk 1992). Lakes are 

stabilized and may contain freshwater plants (Clayton 1964). A t this stage, the glacier is no 

longer a large-scale sheet but instead is a series of ice blocks dissected by t i l l deposits, lakes 

3 A s wi l l become clear, although I agree with the overall processes used by Mandryk, I do 
not agree with her chronology, nor do I think she has addressed all the relevant processes 
active during déglaciation. 
4Clayton created his deglacial stages based on studying the small Martin River glacier in 
Alaska. It is unclear how his sequence would change when used to model the déglaciation 
of a continental ice sheet. Possible modifications wi l l be discussed below. 
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and drainage channels. Toward the end of stage three déglaciation there would be little 

surficial evidence of buried ice and the topography would be in continual transition 

(Wilson and Burns 1999). 

The above stages provide a rough outline for the process of déglaciation in Alberta. 

Another issue, however, needs to be addressed before each chronological interval is 

discussed. D id the Laurentide ice retreat in the way depicted by Dyke and Prest (1987), or 

did the ice down-waste in situ as suggested by the model presented later in this chapter? 

Ruddiman (1987) argues that a steady retreat model best describes the deglacial process. 

Although the evidence does suggest that déglaciation was steady (see below) it seems likely 

that the concept of retreat is an artifact of the mapping style used by Dyke and Prest. 

Chronological ice margins mapped together appear to represent retreat although this is not 

specifically stated. Conversely, Teller (1987) argues, based on Camp Century ocean cores 

and local ice margin indicators, that 50% of the Laurentide ice mass had melted before the 

ice margin had moved 300 km. This suggests that the majority of Late Pleistocene ice loss 

was through in situ stagnation rather than ice front movement. 

It seems likely, based on ice sheet geometry and the influx of large amounts of 

meltwater into the ocean with little ice margin movement, that the initial stages of 

déglaciation were accomplished through in situ ice stagnation and down wasting 

(Ruddiman 1987). This down wasting process can be modeled in three stages of stagnation 

(Mandryk 1992). N o w that the large-scale processes of déglaciation are understood, the 

smaller scale chronological intervals can be addressed. 

The Timing of Déglaciation 

In order to discuss the chronology of déglaciation in Alberta we need to divide the 

period between 18,000 yr B .P . to 10,000 yr B.P. into broad intervals. The intervals are not 

arbitrary, but instead are based on the available radiocarbon and geochronological controls. 

It is important to point out that this is but one model among many. Other researchers have 

proposed much different chronologies (e.g., Dyke and Prest 1987; Mandryk 1992; Stalker 

1981 ; Wilson and Burns 1999), although I hope to show that this is the best interpretation 

of the available evidence. For this discussion, the chronological periods wi l l be as follows; 



ca. 18,000 to 14,000 B.P . , ca. 14,000 to 13,000 B.P. , ca.12,500 B.P . , and ca. 12,500 to 

10,000 B.P . The data limits the creation of equal chronological intervals, therefore, the time 

covered by the intervals ranges from "snapshots" in time to 4,000 year periods. 

ca. 18,000 to 14,000 B.P.- Figure 2.2 

The extent and timing of the glacial maximum has been discussed above. It is clear 

that at around 18,000 B.P . , based on radiocarbon dates from Montana (Dyke and Prest 

1987) and oxygen isotope rates from ocean cores (Ruddiman 1987), the Laurentide and 

Cordilleran ice sheets coalesced along the foothills forming a continuous ice mosaic 

covering most of Alberta. It is likely, however, that a few small areas (indicated in grey on 

Figure 2.2), such as the Cypress Hi l l s , the Del Bonita Uplands and portions of the foothills, 

were never glaciated (Young, et al. 1998). Given the presumably hostile environment in 

areas surrounded by continental ice sheets (Mandryk 1992), it is unlikely that these areas 

could have supported an ecosystem. This conclusion is supported by the lack of dated 

paleoenvironmental sites from these areas. Unfortunately, although coalescence has been 

demonstrated, it is difficult to determine how long this interval lasted because there are 

almost no radiocarbon dates from this period. 5 

There is little evidence of biological ecosystem development between ca. 18,000 

B.P . and 14,000 B.P. During maximum ice cover, however, the Alberta landscape was 

undergoing dramatic change. Both ice sheets were active and moving, as suggested by the 

placement of the erratics train. Furthermore, the ice sheets and their hydrological systems 

were actively modifying the Alberta landscape, creating drumlins, flutes, hummocky 

terrain, tunnel channels, pro-glacial, sub-glacial, and supra-glacial lakes and drainages, 

depositing t i l l and creating a whole suite of other common glaciogenic landforms (Munro 

and Shaw 1997; Rains, et al. 1990; Shaw 1996). It was during this period that the 

5The one exception is Mitchel l Lake (see Appendix One) which has produced two basal 
radiocarbon dates of 17, 960 +/- 160 and 14, 740 +/- 13 (Mandryk 1992). A s discussed in 
Appendix One there is no absolute reason to discount these dates, although they are clearly 
outliers in terms of all other dates from Alberta. If accepted they may indicate a limited 
early ecosystem development. 
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Livingston Lake megaflood (ca. 18-15 k. B.P.) created huge landscape features by 

subglacial meltwater (Rains, et al. 1993). 

In summary, during this first interval Alberta was entirely glaciated and dissected by 

biologically dead lakes and drainages (mostly subglacial). If there was any biological 

activity, as may be indicated by Mitchel l Lake, it could not support a mammalian 

ecosystem. This is supported by the lack of dated paleontological sites from this interval 

(see Appendix One). The period ends around 14,000 B.P . for reasons that w i l l be discussed 

in the next section. 

ca. 14,000 B.P. to ca. 13,000 B.P.- Figure 2.3 

There is some debate about when déglaciation began. Campbell and Campbell 

(1997) argue that déglaciation began immediately after the maximum based on calibrated 

radiocarbon dates and associated insolation factors. They further argue that déglaciation 

took between 2000 and 1500 calender years which would mean that Alberta was nearly ice 

free by ca. 15,000 uncalibrated yr B.P (Campbell and Campbell 1997: 41). If their model is 

correct then large areas of Alberta would have been ice free and available for plant and 

animal colonization before 15,000 uncalibrated yr B.P. Given that there are almost no 

radiocarbon dates before 13,500 uncalibrated yr B.P. , it is difficult to account for the lack of 

an ecosystem given presumably favorable conditions (Turner, et al. 1999). This 

interpretation is, therefore, not consistent with the data presented in this study. 

Ruddiman (1987) presents the interpretation which best accounts for the 

radiocarbon distribution and deglacial processes discussed in this thesis. He argues that 

déglaciation did not begin until ca. 14,000 B.P. based on a rapid influx of meltwater down 

the Mississippi, a rise in marine 1 8 0 signals, the appearance of temperate deciduous trees 

along the southeastern ice sheet margins, the withdrawal of arctic faunal species from the 

northern mid continent, and the termination of loess deposition in the mid continent 

(Ruddiman 1987: 469-470). Each factor is independently dated to ca. 14,000 B.P. 

suggesting that there was little change in the continental ice sheet mass between its 

maximum (ca. 18, 000 B.P.) and the beginning of this second interval of Alberta's 





déglaciation at ca. 14,000 B .P . . 6 

Figure 2.3 illustrates the probable position and character of the Cordilleran and 

Laurentide ice sheets between ca. 14,000 B.P. and 13,000 B . P . 7 It is during this interval that 

déglaciation started. At this time the margins of the Laurentide and Cordilleran ice sheets 

have changed from stage one to stage two ice. The margins are no longer active and large 

supra-glacial lakes have formed on the stage two ice. These lakes have traditionally been 

characterized as pro-glacial (St. Onge 1972), and were often used to map the contemporary 

ice margins. In this model, however, the lakes are not only pro-glacial but supra-glacial and 

have formed on top of stage two ice which was similar in mass and density to stage one ice 

(see above). Furthermore, characterizing some of these lakes as supra-glacial helps account 

for the absence of beaches that have been a problem for earlier researchers (Mandryk 1996; 

Teller 1987; Wilson and Burns 1999). These supra-glacial lakes were largely biologically 

dead (Mandryk 1992), however, small amounts of ablation t i l l forming during the latter 

stages of this interval may have allowed for limited early vegetation (see Mitchell Lake 

dates).8 There are no dated paleontological samples from this period and only two possible 

core dates (see Appendix One). To summarize, there is no evidence for large open 

landscapes or biological communities during this interval which would allow for 

mammalian colonization. 

ca. 13,000 B.P.- Figure 2.4 

During this interval, there is little change in the geographical position of stage one 

ice, although the southern margin is now aligned with the Lethbridge moraine (Dyke and 

6The probable cause for the onset of déglaciation is increased summer insolation factors 
around 14,000 B.P . (Ruddiman 1987 : 469). 

7The remaining interval maps should be taken as composite representations of the glacial 
environment. Due to the limitation of the mapping process only a 'snapshot' is represented. 

8The lakes on Figures 2.2-2.8 likely do not represent their true size and location. This is 
because their locations have been taken from sources who were mapping pro-glacial lakes 
based on their assumptions about ice front positions (e.g., Dyke and Prest 1987; Onge 
1972). When reinterpreted within this model some of the lakes become supra-glacial and, 
therefore, probably exhibited different dynamics. It is most likely that they were actively 
alternating between pro-glacial, supra-glacial and sub-glacial manifestations. 
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Prest 1987).9 The major differences between this interval and the previous one are the 

presence of stage three ice and the change in lake locations. The ice, which was stage two in 

the previous interval, is now characterized as stage three, meaning that it is completely 

stagnant and covered with a thick layer of ablation ti l l and loess. This stage three ice was 

likely uniform and not broken into small islands as wi l l occur in later intervals. The change 

in lake positions and sizes are presumably the result of increased hydrological development 

and periodic and catastrophic drainages (Shaw 1996). Two important landscape changes 

occur during this interval. First, the erratics train was likely in place by this time, however, 

dating has been problematic. Previous attempts have been based on correlating the erratics 

with their associated t i l l deposits (Jackson, et al. 1997). This led some researchers to 

suggest that the erratics train was mid-Wisconsinan (e.g., Stalker 1981). In contrast, a 

group of geologists using 3 6 C1 to date the erratics are suggesting that they are, in fact, Late 

Wisconsinan (Jackson, et al. 1999; Jackson, et al. 1997). 

Although there are limitations to this technique, Jackson, et. al.(1999) have 

produced similar dates on several independently dated erratics. Their results suggest that the 

erratics train was in its final location between 15,000 and 13,000 B.P . (Jackson, et al. 1999; 

Jackson, et al. 1997), which is supported by the model presented in this study. As Jackson, 

et.al. (1997) point out, the 3 6 C1 dates represent the final placement of the erratics. Based on 

the model used in this study the erratics could not be in their final location until this interval 

because only stage three ice is disintegrated enough to allow for the erratics to be lowered 

onto a semi-stabilized landscape. 

During this interval the river systems began to reestablish themselves. Rains, et. al. 

(1990: 159) estimate, "that the earliest deposition of Cordilleran outwash gravels, and 

subsequent development of "old" fluvial terraces, in the Foothills-High Plains regions 

began about 14 to 13 k.a. B.P . as piedmont glaciers lost contact with the Laurentide ice 

9 Although the ice sheet margins have not moved much the thickness of stage one 
Laurentide ice had likely dramatically decreased. As noted earlier, Teller (1987) argues that 
by 13,000 B.P . 50% of the ice sheet mass has melted although there was little retreat. 
Mandryk (1992) therefore estimates that the Laurentide ice sheet had down wasted from at 
least 1400 m thick (based on Rains, et. al. (1990)) to around 700 m thick. 
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Figure 2.4: ca. 13,000 B.P. After Mandryk 1992. 
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sheet". Their age estimate is based on a coalescent glacial model similar to that presented 

above. This would only be possible when stage three ice was present because ice in this 

stage has lost enough mass and uniformity to allow fluvial systems to reestablish. 

Finally it was not until this interval that an environment enabling limited vegetation 

existed. A s was discussed above, only stage three ice has a t i l l and loess cover of sufficient 

thickness to allow for colonization by plants. This is supported by the radiocarbon dates 

from the Little Smoky River (see Appendix One) which suggest that the first biologically 

active ecosystems may have been developing, although probably still on a very limited 

scale. 

In summary, during this interval the ice sheets were dramatically reduced in mass 

although their margins had not moved significantly. The erratics train was in place by 

13,000 B.P . and Alberta's drainage system was beginning to reestablish itself. There may 

have been a limited biologically active ecosystem although it was still unable to support a 

mammalian population as indicated by the lack of paleontological dates (see Appendix 

One). Finally, there is nothing to suggest that Alberta was habitable by humans at this time. 

ca. 12,500 B.P.- Figure 2.5 

There was little change in the landscape between ca. 13,000 B.P . (Figure 2.4) and 

ca. 12,500 B .P . (Figure 2.5). The stage one ice had stagnated along the margin for an inland 

distance of about 100 km exposing a large tract of stage two ice. Supra-glacial and sub-

glacial lakes had relocated due to the increased development of the hydrological system. 

The previously exposed stage three ice would have been in an advanced stage of stagnation 

resulting in a very dissected landscape, with reestablished foothills drainages, and early 

soils developing on thick layers of ablation t i l l and loess. 

This interval is poorly dated. Dyke and Prest (1987) admit that the ice margin during 

this stage is, at best, an approximation. They date the ice margin to 13,000 B.P. , however, I 

have modified that date slightly to ca. 12,500 B.P. based on the radiocarbon dates collected 

in Appendix One. Though none of the radiocarbon ages included in this study directly dates 

the ice position during this interval, the appearance of dated lakes can be used to infer the 

stage of landscape development. Figure 7.1 shows that by 12,500 B.P . there is clear 
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Figure 2.5: ca. 12,500 B.P. After Mandryk 1992. 
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evidence of floral colonization at Lorraine lake and possibly the Freeman and Little Smoky 

rivers. 

Based on the deglacial model presented earlier it can be inferred that the landscape 

must be dominated by advanced stage three ice before significant floral colonization is 

possible (Clayton 1964). The area on Figure 2.5 mapped as stage three ice would have 

weakly developed soils, an established fluvial system, and less ephemeral lakes; all criteria 

necessary for ecosystem development. This is clearly a tautological argument, however. The 

ice margin is dated by the presence of a biological ecosystem and the biological ecosystem 

is dated by the location of ice; unfortunately, this is the best estimation possible based on 

the evidence. 1 0 

To summarize, the ca. 12,500 B.P . interval is poorly dated, although it can be 

inferred that not until this interval would the landscape (represented by stage three ice) be 

developed enough to allow for biologically active drainages and lakes. While the ice would 

have been covered by a thick layer of t i l l and loess (and probably preliminary soil) the 

landscape was likely dominated by exposed islands of ice, dissected by drainage channels 

and ponded lakes. Unlike the previous interval, however, there may have been areas of 

largely buried ice and partly stabilized landscapes that have been described as cold 

semideserts or steppe-like (Mandryk 1992:154). 

ca. 12,500 to ca. 10,000 B.P.- Figure 2.6 to 2.8 

The location of the Laurentide ice margin (stage one ice) is poorly dated between ca. 

12,000 and 10,000 B.P . for several reasons. Rarely is there any way to date ice margins 

directly. Rather, the position of ice is inferred from the presence of pro-glacial lakes, the 

establishment of spillway channels, t i l l deposition and the development of moraines and 

l 0Support for correlating the location of ice margins and the presence of plant communities 
comes from Turner, et. al.(1999). They argue that the margins of the Laurentide ice sheet 
would have been chemically favorable to plant communities suggesting that there would 
have been little lag time between déglaciation and plant colonization. Therefore, it can be 
inferred that the presence of pioneering vegetation is a proximate signifier of the ice sheet 
margin. One needs to be careful, however, because the presence of proglacaial lakes and 
drainages near the ice margin would inhibit stable plant colonization (Driver 1998). 
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hummocky terrain (Dyke and Prest 1987; Klassen 1989). Given that the origin of the 

glaciogenic landforms is contentious (Munro and Shaw 1997; Shaw 1996), it is difficult, 

even when dated, to associate these landforms with the active ice front. 

Figure 2.6 

The stage one ice position during this interval is based on correlating the location of 

the Clayhurst stage of Glacial Lake Peace 1 1 (Mathews 1980) and Glacial Lakes Losegun III 

and St. Albert 1 2 (St. Onge 1972). There is, unfortunately, little chronological control for this 

period. The lakes mapped in Figure 2.6 are problematic because they are depicted on stage 

two ice suggesting that they were supra-glacial. The local geomorphology for Glacial Lake 

Peace and Losegun III, however, suggest they were not supra-glacial (Mathews 1980). The 

large size of these lakes suggests that they may have been ice marginal, perhaps formed by 

supra and sub-glacial lakes joining. There were also significant beaches created by Glacial 

Lake Peace (Beaudoin, et al. 1996) suggesting that the lake was proglacial and long lasting. 

Obviously, lake chronology and geomorphology needs to be worked out in this model. 

Figure 2.7 

The stage one ice positions for this figure are based on the size and location of 

Glacial Lake Peace during the Keg River phase (Mathews 1980) and the Beaver River 

moraine in western Saskatchewan (Klassen 1989: 161). The positions of stage two and 

three ice are largely inferred from previous stage one ice positions (Mandryk 1992). With 

the exception of Glacial Lake Peace, all the proglacial lakes have drained by this time 

(Klassen 1989). 

Figure 2.8 

Stage one ice in this figure is based on the Cree Lake moraine and the location of 

Glacial Lake McConnel l (Klassen 1989). B y this stage nearly all of Alberta was covered by 

a very dissected stage three ice mosaic. Although the southern portions of Alberta would 

n T h e uppermost lake on Figure 2.6 

1 2 Both these lakes are illustrated as connected. They are the large lake below Glacial Lake 
Peace. 
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Figure 2.6: ca. 12,000- 11,000 B.P. After Mandryk 1992. 
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Figure 2.7: ca. 11,000 B.P. After Mandryk 1992. 
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Figure 2.8: ca. 10,000 B.P. After Mandryk 1992. 
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potentially have buried ice, there would be little surficial evidence (Beaudoin 2000; 

Mandryk 1996). 

The most important development during the interval between ca. 12,000 and 10,000 

B.P . is the increase in area covered by stage three ice. It is this increase which provided the 

conditions for floral and faunal colonization. Although mapped as a continual unit, the area 

covered by stage three ice during the early stages of this interval would have been dissected 

by the reestablishing drainage system and hundreds of ephemeral ponded lakes. Also , the 

first uncontested radiocarbon dates appear around this time (see Appendix One) suggesting 

that the southern portions of Alberta were developing an initial ecosystem. 

Figure 2.7 depicts the progress of déglaciation after ca. 11,000 B.P . (Dyke and Prest 

1987), although this date is also questionable. A t this time over half of Alberta was in the 

third stage of déglaciation. Furthermore, it can be inferred that the southern portions of the 

province were undergoing the final effects of stage three glaciation. The landscape had 

stabilized enough to allow for floral and faunal colonization (see Appendix One) and the 

southern drainage basins were reestablished (Wilson 1983). The remaining stage three ice 

would likely be buried with developed soils on the surface. 

Figure 2.8 depicts deglacial progress by ca. 10,000 B.P . By this time most of 

Alberta is in the process of stage three déglaciation. There would have been large areas 

which were completely ice free although there is no way to map these (this is why the stage 

three ice is depicted as a continuous unit). There is, however, evidence that buried islands 

of ice remained into the early Holocene. The Leslieville bison site, which dates to the 

terminal Pleistocene, is located near Rocky Mountain House. The site has evidence of 

collapse topography typical of the final stages of stagnant ice disintegration (Mandryk 

1992:189). This may be the result of a remnant ice block deteriorating during the final 

stages of déglaciation. 

Most of the preglacial drainages would have been reestablished although their 

positions were slightly modified from their preglacial locations (Klassen 1989: fig. 2.17). 

This modification was likely the result of reestablishing rivers flowing into and along the 

margins of ice sheets. Finally, there is clear evidence of floral, faunal and human 
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occupations in Alberta by this time (see below). 

Paraglacial Processes 

Arguably the most important processes operating during this last interval were 

paraglacial. Paraglacial processes are those operating during déglaciation whose primary 

importance is "the loss by various ice marginal deposits of the physical support afforded by 

the ice lobes. On high slopes the result would be widespread instability and mass wasting 

regardless of the prevailing temperature" (Jackson, et al. 1982: 2229). Coupled with the 

disintegration of remaining buried islands of ice, which are characteristic of stage three 

déglaciation, the landscape would be very unstable and in a state of continual flux. 

Wilson and Burns (1999) argue that as the ice sheet wasted, the previously frozen 

landscape began to thaw. During the early paraglacial stages there was little vegetation (see 

above) therefore slopes and valleys became unstable and debris-flows were common. A s a 

result large amounts of sediment were deposited while paraglacial processes were active 

(Wilson and Burns 1999). This is exactly the type of geomorphological environment which 

produced the earliest dated archaeological site in Alberta (Fedje, et al. 1995). 1 3 

The combined effects of topographic collapse caused by buried ice blocks melting, 

debris-flows, the deposition of ablation tills and loess, and the introduction of fluvial 

sediments, created a chaotic stage three deglacial landscape. Wilson and Burns (1999) 

suggest that this chaotic environment may help explain why so few early archaeological 

sites are known. Those few sites which were created may have been destroyed or become 

deeply buried in the Late Pleistocene chaos of stage three déglaciation. This w i l l be further 

addressed later. 

To conclude, the process of déglaciation was clearly complex. Although the 

chronology is far from secure, it seems probable that around 14,000 B.P . increased 

insolation caused the coalescent ice sheets to begin to melt. This created a three stage 

deglacial sequence which progressed from geologically active, although biologically dead, 

ice sheets to stagnant, soil covered and biologically active ice block mosaics. It was not 

The Vermil ion Lakes site w i l l be discussed in Chapter Four. 
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until ca. 13,000 B.P . that any part of Alberta was free from ice cover. There is little 

evidence of biological colonization before ca. 13,500 B.P . and no evidence of mammal 

colonization until ca. 11,500 B.P . 

Floral Colonization During Déglaciation 

Two questions are relevant to this project; 1) when did plants recolonize Alberta 

after glaciation or, conversely, were they present throughout the Late Wisconsinan and 2) 

which plants first colonized and in what sequence? There is a general agreement regarding 

the sequence, however, the chronology is more contentious. This is largely due to the same 

radiocarbon dating problems discussed previously (see Appendix Two). 

A s with most Late Wisconsinan glacial events the timing for plant colonization is 

contentious. Schweger (1989) and Mandryk (1992) argue that a basic population of tundra 

supported grasses and herbs was present throughout the last glaciation. This is largely based 

on early radiocarbon dates from Chalmers Bog and Mitchell Lake (see Appendix One) and 

a geological interpretation which favors a limited maximum ice-free corridor (Schweger 

1989: fig. 7.5). Although the Mitchell Lake dates cannot be discredited, the Chalmers Bog 

dates are likely incorrect (see Appendix One). In my opinion, these authors have 

underestimated the extent of coalescence based on the model presented earlier. 

This leaves only Mitchel l Lake with possible early (ca. 18,000 B.P.) dated biological 

material in Alberta. If both the Mitchell Lake dates and the extensive coalescence 

interpretation are accepted then one is left with an interpretive problem. How can we 

explain a biologically active lake forming at the height of the last glaciation when the 

Laurentide and Cordilleran ice sheets had presumably coalesced to form an almost 

continuous sheet of ice covering all of Alberta? Two possibilities exist, and at present, there 

is no way to choose among them. Either the Mitchell lake dates are incorrect or, there was a 

limited plant presence during the height of the last glaciation. Before the latter hypothesis 

can be accepted, biological and geomorphological condition that would allow for extensive 

coalescence contemporaneously with biologically active lakes must be described. This 

author knows of no such condition. 

Examining all the collected radiocarbon dates between 20,000 and 10,000 B.P. for 
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Alberta (Appendix One, Figure 7.1) allows for the development of a chronological 

sequence for Late Pleistocene biological colonization. It appears that as the ice sheets 

formed, plant communities were forced out of Alberta resulting in few, i f any, biologically 

active lakes or rivers between ca. 20,000 and 14,000 B.P . with the possible exception of 

Mitchell Lake which may have supported a remnant community of plants and freshwater 

gastropods (Mandryk 1992). 

It was not until the ice sheets began to down-waste, and soils began to form on 

ablation t i l l , that the first ecosystems are dated near Watino on the Little Smoky River 

around 13,500 B .P . (see Appendix One). Furthermore, there are few dated sites between 

20,000 and 12,000 B.P . suggesting that the initial floral colonization was sparse and it was 

not until significant portions of Alberta were subject to stage three déglaciation (ca. 12,000 

B.P.) that plant communities began to colonize large portions of southern Alberta. A s 

Figure 7.1 shows, after ca 12,000 B.P. , there is an increase in the number of dated sites 

suggesting that it was not until this time that a significant floral colonization occurred. N o w 

that the chronology of the first floral colonization has been established, the next issue is; in 

what sequence did it occur? 

As was stated earlier there is a general agreement on the sequence of plants that 

recolonized Alberta after déglaciation. Pollen sequences from several sites including 

Goldeye Lake (Schweger 1989), Chalmers Bog (Ritchie 1989), Moore Lake (Anderson, et 

al. 1989), Mitchell Lake and Nordegg Pond (Mandryk 1992) all show the same general 

sequence of plant colonization (Figure 2.9). 

Each core shows an initial community of grasses and herbs (Artemesia and 

Gramineae), which later includes wi l low (Salix). This environment is often described as 

tundra or steppe (Mandryk 1992) and can be characterized as rather barren with sparse 

vegetation which had a patchy distribution (MacDonald and McLeod 1996). MacDonald 

and McLeod (1996) argue that this type of floral suite characterized Alberta between ca. 

12,000 and 10,000 B.P . , although this may not be entirely accurate. 

The first colonization of shrubs and trees occurs at this time, although there is some 

indication that it may have been later. Poplar ( Populus) begins to appear in the higher 





elevations in the west (Goldeye Lake ) while shrub birch {Betula) appears in the east 

(Moore Lake) around 11,200 B.P . (Schweger 1989). The Moore Lake core suggests that 

spruce {Picea) was beginning to move into Alberta by ca. 11,200 B.P . (Anderson, et al. 

1989). B y ca. 10,000 B .P . spruce had moved far enough north to form the tree-line, 

although it was not as dense as the modern boreal forest until ca. 8,000 B.P . (MacDonald 

and McLeod 1996). 

It is possible to map a generalized sequence for Late Pleistocene floral colonization 

by combining the results from several lake cores in Alberta and Saskatchewan. Ritchie and 

MacDonald (1986), Ritchie (1976), and Schweger (1989) provide syntheses of the 

vegetational history for this area between ca. 12,000 B.P . and 10,000 B.P . Figures 2.10 to 

2.13 illustrate the presumed extent of spruce forest and herb/shrub tundra during the late 

Pleistocene inferred from pollen core data. These maps are at best approximations given the 

inherent difficulties in mapping areal coverage from point data. 

A s the ice sheets began to degrade enough to allow for plant colonization (ca. 

12,000 B.P.), spruce forest moved north into southern Saskatchewan (Figure 2.10) as 

indicated by the basal pollen zones at Haflchuk Lake (Ritchie 1986). This forest would have 

been open compared with the modern boreal forest (MacDonald and McLeod 1996), 

particulary during the initial stages of colonization. At this time the remaining deglaciated 

areas were likely covered by a surficial ice mosaic and sparse tundra. The exact distribution 

of tundra vegetation is, however, impossible to map because there are no lakes in southern 

Alberta that have produced cores dating to this period. 

About five hundred years later (ca. 11,500 B.P . to 11,000 B.P.) spruce forest had 

moved northwest through Saskatchewan into eastern Alberta (Figure 2.11) as indicated by 

Moore Lake (Schweger 1989) and A Lake (Ritchie 1986). This created a large open spruce 

forest covering most of southern Saskatchewan. The core from Lofty Lake (Ritchie 1976) 

suggests a tundra floral suite dominated by shrub poplar and grasses for east-central 

Alberta. This is supported by the presence of large, open-landscape adapted, mammals (e.g., 

mammoth and horse) found near the Peace River (Churcher 1979) and in southern Alberta 

(see Table 7.1). The combined pollen and paleontological data suggest that most of Alberta 
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Figure 2.10: Vegetation at ca. 12,000 B.P. See text for references. 
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Ca. 11,500- 11,000 B.P. 
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Figure 2.11: Vegetation at ca. 11,500 - 11,000 B.P. See text for references. 
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Ca. 10,200 B.P. 
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Figure 2.12: Vegetation at ca. 10,200 B.P. See text for references. 
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Ca. 10,000 B.P. 
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Figure 2.13: Vegetation at ca. 10,000 B.P. See text for refeences. 
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was covered by a herb/shrub tundra at 11,000 B.P . 

A t around 10,200 B.P . the size and areal extent of the spruce forest had dramatically 

changed (Figure 2.12). The cores from Hafichuk and A Lake (Ritchie 1986) suggest that 

spruce forest was no longer dominant at these locations. In northeastern Alberta, however, 

Eaglenest, Mariana and Lofty Lake (Ritchie 1976) show clear indications of a spruce forest. 

The presence of dated spruce cones from Wedge lake (Ritchie 1986), in the foothills, 

suggests that a similar forest was developing in western Alberta. The absence of significant 

spruce at W i l d Spear Lake (Ritchie 1986) and the presence of megafauna in the Calgary 

area (Wilson 1983) suggest that the province was still dominated by herb/shrub flora, 

although an open spruce forest was beginning to fill the northeastern portions of Alberta at 

the end of the Pleistocene. 

B y the beginning of the Holocene (ca. 10,000 B.P.) spruce forest seems to have 

achieved its near modern extent (Figure 2.13), however, it was not as dense as the modern 

boreal forest (MacDonald and McLeod 1996). This is supported by the presence of spruce 

at Yesterday, Lone Fox, and Mariana Lakes (Ritchie 1986). The absence of spruce at W i l d 

Spear Lake suggest that there was a zone of tundra along the receding ice sheet. The pollen 

record from Lofty, Hafichuk and A Lake indicate an open grassland (Ritchie 1976). This 

suggests that by the end of the Pleistocene the floral cover in Alberta was similar to the 

modern distribution. 

To summarize, there may have been a very limited vegetation community 

throughout the last glaciation, however, the evidence strongly suggests that plant 

colonization did not occur until the ice sheet had significantly deteriorated around 12,000 

B.P . Between ca 12,000 and 10,000 B.P . most of Alberta was covered by a steppe-like 

tundra which was populated by sparse grasses, herbs, and shrubs with a patchy distribution. 

Significant areas of forest cover did not develop until around 10,200 B .P . 

The Late Pleistocene Faunal Suite 

The Late Pleistocene faunal suite in Alberta is characteristic of the steppe-like 

tundra described earlier. This environment supported a diverse suite of mammals including 

large herbivores such as, Mexican half-ass (Equus conversidens), yesterday's camel 
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(Camelops hesternus), Woolly mammoth (Mammuthus primigenius), Columbian mammoth 

{Mammuthus columbi), Niobrara horse (Equus niobrarensis), caribou {Rangifer tarandus), 

wapiti {Cervus elaphus), muskox (Ovibos moschatus), bison {Bison bison antiquus), 

mountain sheep (Ovis canadensis), as well as smaller animals such as ground squirrel 

(Spermophilus spp.) and presumably several species of bird (Burns 1996; MacDonald and 

McLeod 1996; Oetelaar 1999; Wilson 1983). 

There is little disagreement on the timing of large mammal colonization into 

Alberta. There are no dated paleontological sites between ca, 21,000 and 11,500 B.P. , 

suggesting that Alberta was uninhabitable during a large part of the Late Pleistocene. It was 

not until the vegetation community began to recolonize around 12,000 B.P . that large 

mammals could inhabit the Alberta steppe. It appears that there was a lag time of around 

500 radiocarbon years between the first substantial floral colonization (ca. 12,000 B.P.) and 

the arrival of large herbivores (ca. 11,500 B.P.). Although it has been suggested that such a 

lag time likely existed (Burns 1996) this is the first clear evidence of the time involved. 

Given the huge daily dietary requirement of mammoths, which are inferred based on 

modern elephants, it seems probable that the plant-based ecosystem needed to be fairly 

developed before it could support very large herbivores (Haynes 1991). This may account 

for the lag. 

It was also during the Late Pleistocene that the Rancholabrean faunal suite was 

replaced by modern taxa (Grayson 1987). It is, however, unclear i f early human occupants 

of Alberta coexisted with the Rancholabrean megafauna because only modern taxa have 

been found in archaeological sites (see Chapter Four). The absence of an association 

between early Paleoindians and megafauna in Alberta supports a late migration into the 

province (see Chapter Five). A possible exception to this pattern may be found at the Kyle 

Mammoth Site in Saskatchewan. This animal may be associated with human activity 

although this is not clear (Wilson and Burns 1999:227). Further research at this site is 

required. 

Climate 

Any discussion of the Late Pleistocene climate in Alberta must remain general 
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because small variations at the local level can dramatically affect temperature, humidity, 

precipitation etc. Two major climatic zones are relevant for this study. The region directly 

adjacent to a continental ice sheet would exhibit a very different climate than those areas 

further away. Therefore, these regions need to be addressed separately. 

Directly adjacent to the ice sheets one would expect a cold, dry and windy 

environment. It has been suggested, based on the presence of ice wedge casts in Del Bonita, 

that the regions directly adjacent to the ice sheets would have been between 5 (Mandryk 

1992) and 13° C colder (Turner, et al. 1999) than modern levels. Climatological modeling 

indicates that the southern margins of the ice sheet would be warmer than today while the 

northern margins would be cooler (Kutzbach and Webb 1993). Katabatic winds coming off 

the ice sheet would have created a dry and very windy climate (Turner, et al. 1999). Add to 

this, unstable proglacial lakes and drainages with periodic outburst floods and ice calving, 

and it is clear that the areas directly adjacent to the ice sheets would have been inhospitable. 

On the other hand, the areas further away from the ice sheets would have been less 

hostile. Turner, et. al. (1999:64) suggest that the deglacial climate can be characterized as, 

"an abrupt rise in temperature at -13,000 ka B.P . (onset of the B0lling event), a subsequent 

drop at -12,000 ka B.P . (onset of the Younger Dryas event) and a sharp rise at 11.5 ka 

B . P . " The rise in temperature at ca. 13,000 B.P . is supported by the rapid déglaciation in 

Alberta following this period. Furthermore, the appearance of Cheno-Am, cattail, poplar 

and spruce pollen in Alberta at around 11,500 B.P. (Anderson, et al. 1989: MacDonald and 

McLeod 1996; Mandryk 1992; Schweger 1989) suggests a warmer, drier climate at the end 

of the Pleistocene. 

The combination of the floral and faunal suite's present in Alberta during the Late 

Pleistocene suggests that the environment should be characterized as a steppe-like tundra 

although it was likely warmer than modern tundra. The summers were warm and prone to 

drought (Mandryk 1992) and the winters were cool and dry. 

Conclusion 

For most of the Late Wisconsinan, Alberta was covered by active ice sheets which 

were biologically dead. These ice sheets coalesced along the foothill erratics train blocking 
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any hypothesized ice-free corridor between 54° N and the international border. This 

blockage persisted until at least 13, 000 B.P . although it was not until ca, 12,000 B.P . that 

significant portions of the province were deglaciated. 

The Late Wisconsinan déglaciation began around 14,000 B.P . and was dominated 

by deglacial, periglacial and paraglacial processes which provided an environment 

unsuitable to significant ecosystem development until after ca. 12,000 B .P . Before this time 

Alberta was filled with stagnating ice, ponded lakes, chaotic drainages, and unstable slopes. 

Once vegetation began to colonize, large mammals followed several centuries later. It was 

not until the development of this Late Pleistocene ecosystem (ca. 11,500 B.P.) that the 

possibility of human colonization existed. 
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Chapter Three 

Fluted Point Typology 

The previous chapter looked at the deglacial sequence during the Late Pleistocene in 

order to set the stage for the first peopling of Alberta. It is now time to place actors on that 

stage. Due to the lack of excavated sites, the majority of our knowledge about Late 

Pleistocene people in Alberta comes from their projectile points. Unfortunately, most of the 

work conducted on these artifacts has not gone beyond the descriptive (e.g., Gryba 1988). 

This chapter attempts to use the Alberta fluted point assemblage to test two hypotheses 

about the material culture representing the first peopling of Alberta: 

Hypothesis One: There are only three types of fluted points represented in 

the Alberta sample (Clovis, Basally-Thinned Triangular, and Folsom). 

Hypothesis Two: The point types cluster spatially and this distribution is the 

result of either ethnic, temporal or geographic constraints. 

There has not been any attempt at creating a typology for the Alberta assemblage (Gryba 

1988, uses the High Plains typology to type points), therefore, this is a necessary first step 

in testing the above hypotheses and in discovering the timing and methods of Alberta's first 

colonization. 

Introduction 

The fluted point is perhaps the most studied, analyzed, categorized, sorted, typed, 

and debated material culture class in the whole of North American archaeology. Research 

on the fluted point began in the mid-19th century (Meltzer 1983) and has continued to the 

present with increased vigor. There is still, however, widespread disagreement over the 

production, diffusion, function, and role of fluted points. Perhaps the only thing that is 

widely agreed upon is that fluting is characteristic of the Late Pleistocene throughout most 

of North America (Bonnichsen 1991), although the historical and cultural processes which 

resulted in the continental distribution of fluted points are hotly contested. 

One of the major reasons for this long-term disagreement is that, although fluting is 

characteristic o f the Late Pleistocene, there is significant variation between and within point 
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types. Like so many typological problems, the debate is divided between 'lumpers' and 

'splitters'. Lumpers see minor variation as unimportant for classification, perhaps 

representing individual flintknapper choice or band-level ethnic variability (e.g., Haynes 

1987). Lumpers argue that the similarity between early fluted types is more important than 

the differences. Splitters, on the other hand, argue that minor variation within classes can 

represent either synchronic or diachronic types (e.g., Meltzer 1984a). Splitters see culture as 

an ever-changing entity that cannot be subsumed into one or two material culture classes 

lasting thousands of years. This is the question which wi l l be addressed in this chapter; are 

there only three types of fluted points represented in the Alberta sample (lumping) or are 

there more than three types (splitting). 

Although these debates are often resolved by viewing the material culture class 

from the 'middle-ground' between lumping and splitting, the debate over fluted points 

shows no sign of a resolution. There are several reasons for this shortcoming. First, no 

single individual has ever analyzed all the fluted points from a given cultural or 

environmental area, let alone the entire continent. Attempts have been made at large-scale 

analysis (e.g., Meltzer 1984a; Tompkins 1993) although even these have not come close to 

a continent-wide review. Second, those that have attempted large-scale analysis have had to 

rely on published reports which often only depict the best or most 'classic' versions of a 

given type. Third, the majority of fluted points are owned by private collectors making it 

very difficult to create a database representing even a small area. Fourth, large areas of the 

continent are poorly described in the literature (e.g., Canada and Mexico). Finally, fluted 

point typologies are often created through a very rudimentary sorting of points based on 

undocumented 'mental templates' and widely varying qualitative criteria (Tompkins 1993: 

2). This chapter attempts to help remedy the last two problems by analyzing and describing 

the fluted points from Alberta using a well described and semi-quantitative approach. 

Methodology 

The database for this project was created by combining several published and 

unpublished reports from Alberta (Gryba 1988), Saskatchewan (Kehoe 1966), Montana 

(Davis and Greiser 1992), and the southern plains (Tompkins 1993). Along with these 
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primary sources published data from several other sources were used for general 

comparisons and model building. Most of the data used for this chapter were kindly 

provided by Eugene Gryba who compiled an exhaustive inventory of all known fluted 

points from Alberta up to 1988. Several fluted points have been found in Alberta since 

Gryba's report and when possible those have been included in the database. This is also true 

of the regions peripheral to Alberta which are also discussed in this chapter. 

Although the database used for this project does not represent all the fluted points 

from Alberta, I would argue that the few which were missed would not significantly skew 

the results. It has been suggested that there are approximately 200 fluted points known from 

Alberta (Ives and Dawe 2000) of which 156 have been included in this database. This 

represents 78% of the total known sample; a reasonable statistical representation of the 

group. If, on the other hand, it can be demonstrated that the missing points significantly 

alter my findings then the typology suggested below wi l l have to be altered. 

O f the 156 points in the database I had the opportunity to view and collect extra data 

on 33 (22%). Although this number falls far below what may be considered ideal, logistics 

are to blame. A s Gryba (1988:2) points out it took him seven years to compile the inventory 

of fluted points. This was largely because most of the points are in the hands of private 

collectors. In total, Gryba collected data from 89 separate collections covering much of 

Alberta. Clearly, this made it impossible for me to visit all of the original collectors and 

thus I was forced to rely largely on Gryba's report. 

For each of the 156 points in the database, 25 attributes were recorded including 

qualitative data on find location and quantitative data on point morphology. For the 33 

points which I personally studied, an additional five attributes were recorded. 1 4 The data for 

those points which I did not examine were collected by Gryba (1988). Each of the artifacts 

in his inventory included both photographs and line drawings. Gryba also provided me with 

1 4In order to ensure that the data collected by Gryba and myself were comparable, the same 
measurements were taken over again on the points that both he and I examined. M y results 
were within 0.1 mm of Gryba's. A l l measurement in this thesis were taken with calipers in 
millimeters to one decimal place. 
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his original photographs and drawings in order to maximize data recovery. When an artifact 

was broken or published photographs were of poor quality, some of the attributes were not 

recorded. 

Gryba used a 'fine-meshed' approach to his data collection. He included all 

projectile points which he thought exhibited the features of common Late Pleistocene 

projectile points. This included possible Clovis, Folsom, Basally-thinned Triangular, 

Midland, Goshen, and Plainview points. He identifies several other points as 'possible' 

members of one of the above classes. I have chosen to follow Gryba's approach by 

including all possible early Paleoindian points in my database. The 'fine-meshed' approach 

is superior for this study because it does not require an initial subjective sorting of points. 

The resulting typology should differentiate between the previously mentioned types. 

Database Classes and Projectile Point Attributes 

A s indicated above, up to 30 separate attributes were recorded for each projectile 

point including qualitative and quantitative data.1 5 Specific definitions are discussed below. 

Qualitative data included: 

A. Point type- (qualitative preliminary assessment) eg. Clovis, Folsom 

B. Material type- eg. Siltstone, Banff Chert etc. 

C. Find location- mapped to the section when possible 

D. Current location- eg. owner or institution 

K. The geological context where the point was found- eg. Alluvial fan, Hilltop etc. 

Quantitative data included: (see Figure 3.1 for a graphical representation of measurements) 

E. Number of flutes- obverse face 0 . Length of longest flute/thinning flake 

F. Number of flutes- reverse face P. Length of shortest flute/thinning flake 

G. Number of basal thinning flakes-obverse Q. Other flute/thinning flake length 

H. Number of basal thinning flakes-reverse R. Other flute/thinning flake length 

I. Flaking Pattern- eg. Oblique, Parallel, Random S. Length of basal grinding 

The database is available from the author. 
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J. Percent of point remaining between 10-100% T. Presence or absence of resharpening 

L . Maximum length U . Location of resharpening- eg. Tip, base 

M . Maximum width V . Length of basal indent 

N . Maximum thickness W. Presence or absence of basal nipple 

X . Largest flute/thinning flake width A A . Fluted/thinned thickness 

Y . Basal width A B . Reshaping length 

Z. Maximum width height A C . Presence or absence of basal grinding 

Table 3.1. Database Fields. 

Definitions 

To understand how measurements were recorded and used in this analysis a few 

definitions must be discussed. Projectile point orientation followed the commonly used 

method of assigning the proximal end to the area which would have been hafted (the fluted 

area in most cases) and the distal end to the end furthest from the haft. The obverse face 

was assigned to the side with the largest fluted/thinned area. The reverse face was the 

opposite. 

Resharpening was identified using one or several attributes including asymmetry, 

flaking pattern changes from the proximal to the distal end, flake size changes, and flake 

scars which have overrun the fluting/ thinning scars. A clearly resharpened point would, 

therefore, exhibit asymmetry in overall shape, the flake scars at the proximal end would be 

roughly perpendicular to the point length while flake scars at the tip would run at an angle 

to the points maximum length. Points which are resharpened should exhibit only pressure 

flaking on the distal ends and may exhibit truncated fluting (Flenniken 1981) (Figure 3.2). 

The difference between fluting and thinning is the most important variable for this 

discussion. This attribute w i l l be discussed in detail in the later portion of this chapter, 

however, a brief description is warranted. For the preliminary description of projectile 

points for the database, fluting was assigned to a point i f one or two large flakes (ie. larger 

than all other flakes) were removed running parallel to the length of the point, on one or 

both faces. 



Figure 3.1: Measurements. 1. Total Length 2. Basal Width 3. 
Total Width 4. Concavity Length 5. Flute Length 6. Flute 
Width 7. Grinding Length 8. Resharpening Length 9. 
Max imum Thickness 10. Fluted Thickness 11. Reshaping 
Length 12. Guide Flute Length 13. Maximum Width Height 



Figure 3.2: Resharpened Point from 
Hanna Alberta. (Source Gryba 1988 fig. 
2.3.19.) 

Figure 3.3: Point from DiPe-1 with 
fluting. Not to scale. (Source Gryba 
1988 fig. 2.1.34.) 

Figure 3.4: Point from Haynes, Alberta with 
thinning. Not to scale. (Source Gryba 1988 
fig. 2.3.8.) 
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Thinning was assigned to the point i f several small flakes (ie. smaller than or equal 

to all other flakes) were removed from one or both faces. A flute would generally be very 

large (in length and width) and cover a significant portion of the point's face (Figure 3.3) 

whereas a thinning flake (Figure 3.4) would be similar in size and morphology to all other 

flakes, except that it would run parallel to the point's length. Obviously there is a 

continuum between points which are fluted and those that are thinned. The separation is, 

however, useful for reasons that w i l l become clear. Further discussions of these definitions 

and their implications w i l l follow. 

Quantitative and Qualitative Techniques Employed 

The methodological literature on projectile point typology is surprisingly limited 

given the importance of these typologies in establishing culture histories, chronologies, and 

stratigraphie controls. The literature that does exist, focuses on differentiating style from 

function (e.g., Sackett 1982; Wiessner 1983), using multivariate statistics (e.g., Nance 

1972; Spaulding 1953), or the high-range theory rather than the middle-range methods of 

typological creation (Adams 1988). In other words, the literature is focused on the 

epistemological validity of typologies rather than the methods for creating those typologies 

in the first place. 

There are several reasons for this limitation. First, most of the projectile point 

typologies used today, particularly on the plains, were created decades ago (see Wood 

1998) using stratigraphically controlled sites, such as the Agate Basin Site (Frison and Todd 

1982). This approach allowed for the creation of projectile point typologies based on 

stratigraphie separation rather than stylistic or formative typologies which rely on 

morphological variation. 1 6 Second, one of the most heated debates regarding typology in 

the last half of the 20 t h century was fought over the value of statistical analysis in the 

creation of typologies. The now famous Ford-Spaulding debate (Ford 1954; Spaulding 

1953) attempted to ascertain the value of statistical types in terms of how accurately they 

1 6It is important to note that these typologies were based on earlier morphological 
classifications created in the late 19 t h and early 20 t h century (Meltzer 1983). 
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represented past mental templates. This was not so much a debate over how to create 

typologies but what they meant. B y the 1970's archaeologists had lost patience with this 

debate and shifted the argument to which statistical techniques were best suited for creating 

typologies, with cluster analysis being a favorite (Christenson and Read 1977; Nance 1972). 

It seems that Spaulding largely won the battle because the debates of the 1970's and 80's 

largely assumed that statistical classifications had 'real world ' value. 

Although the majority of the typological literature, for projectile points, is directed 

toward epistemological questions there are four methods of typological creation, which can 

be identified. The first is the simple visual inspection (e.g., Gryba 1988). This technique 

requires the archaeologist to sort points based on his or her mental templates. The points are 

sorted based on how close each resembles an ideal form. Studies have shown that this 

method is too subjective and varies significantly from researcher to researcher (Whittaker, 

et al. 1998). Although this technique was avoided, it can be useful to verify a typology after 

it has been created using another technique. 

Another common technique is the statistical approach (e.g., Nance 1972). There are 

several statistical techniques which have been used to type projectile points. Cluster 

analysis, the most common technique, involves sorting artifacts based on how their 

attributes group around statistical means. This technique was attempted on the Alberta 

sample, however, sample size and data restrictions limited the value of this statistical 

typology. The results were inconclusive because large types of any sort were not identified. 

This is likely a result of the small sample size and the large number of missing values in the 

database.17 

A third technique for typology creation is the eigenvector approach, which is an 

advanced visual statistical method (e.g., Helmer and Robertson 1990). Cameras and 

software are used to create a mathematical representation of the point's outline. The 

resulting codes can then be typed. One of the major problems with this technique is the fact 

that it does not take into account fluting which is of obvious typological value. While this 

The cluster analysis results are available from the author. 
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technique has been useful in the past (Tompkins 1993), it requires advanced software and 

hardware which was prohibitively expensive. The final problem is that only complete points 

can be analyzed. This would reduce the Alberta sample to an unacceptable level, therefore, 

this technique was not used. 

The final typological technique is a semi-quantitative approach developed by David 

Meltzer (1984a). This method has several benefits over the other methods and is ideally 

suited for the Alberta assemblage, therefore, it was used in this study. Further research and 

data collection, however, may warrant a re-analysis of the Alberta assemblage using one of 

the other methods discussed earlier. 

Semi-quantitative Typology 

Given that a purely statistical approach did not result in a useful typology for fluted 

points, an alternative technique was required. One of the main goals of this research, 

however, was to avoid the common technique of 'eyeballing' points and sorting them based 

on the mental templates of the archaeologists. This approach has severe limitations, not the 

least of which is the extreme variation in mental templates between archaeologists. 

Whittaker, et. al. (1998) have shown that the ability of an archaeologist to sort any material 

culture class into accepted types is based on the amount of experience, who (s)he learned 

from and the nature of the typology. It was decided that these problems could be avoided i f 

a more quantitative approach was adopted. 

In his dissertation, Meltzer (1984a) describes a useful typological method for this 

research. Tompkins (1993: 3) points out that Meltzer's approach falls in the middle ground 

between the purely statistical and the purely qualitative. His technique was designed for the 

analysis of surface collected, fluted points from eastern North America, and except for the 

geographical differences, this is the same type of database used in this study, making it 

ideal for the Alberta sample. 

Meltzer's (1984a) method for fluted point typology has several benefits over other 

methods. First, he focuses on the basal portion of the projectile point which is considered 

most diagnostic (Meltzer 1984a:288; Morrow and Morrow 1999). It has long been argued 

that the basal portion of projectile points is the most diagnostic because this area is the least 
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affected by heavy reworking and/or resharpening (Gramly 1982:70). This is because the 

basal portion would likely have remained hafted during most reworking episodes leaving it 

closest to its original morphology. 1 8 It was critical to limit the influence of reworking during 

the creation of the Alberta typology because much of the sample has been extensively 

reworked. 

Meltzer's technique is also useful because it requires no chronological controls. It is 

based on observed morphological variation and not stratigraphie or geographic variation. 

This technique does not require the typologist to classify any point based on learned 

templates but rather requires only the assignment of qualitative attributes, such as basal 

morphology and corner morphology. B y requiring only individual attribute assessment, 

rather than total point classification, the typologist is not forced to classify each point as a 

whole, and the resulting group of attributes can be subjected to quantitative analysis in 

order to derive the projectile point classes. In short, this technique uses qualitative 

assessment of individual point attributes that are then subjected to quantitative analysis to 

derive overall point types. B y adding a step to the common 'eyeballing' technique, this 

method reduces inter-observer variability while also allowing for a humanistic rather than 

purely statistical approach. 

The final benefit of Meltzer's approach to fluted point typology is that it uses 

multiple variables in its classification. Nance (1972:48) points out that using individual 

attributes in an intuitive ("eyeballing") classification can lead to problems; 

Consider a single, metric attribute, say length of objects. In many cases, the 
range of length for type A wi l l overlap that of type B . In such instances it is 
impossible to tell where one type ends and another begins. Where 
classification is done through intuitive inspection of the material, 
classification of intermediate specimens, many have to be done on more or 
less arbitrary grounds. This may, in fact, lead the typologist to visualize 
types as i f their attributes form non-overlapping (ie. monothetic) units or at 
least search for attributes which do not overlap from type to type. 

1 8Flenniken (1981) has demonstrated that stemmed and notched points do undergo 
significant morphological change during rejuvenation. Lanceolate points, however, seem to 
retain overall style. 
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Meltzer's approach to typology avoids this problem in two ways. 

First, by using qualitative criteria, with clear definitions, some of the 'gray-area' 

implicit to quantitative analysis can be limited. Although information is lost, it is less 

ambiguous to say that something has a v-shaped base rather than basal angles of 13 degrees. 

This way, a point either exhibits a given morphology or it does not. This approach also 

allows for small amounts of flintknapper variability. For example, although a Paleoindian 

group may have used points with v-shaped basal concavities, it is unlikely that they 

differentiated themselves based on basal concavity angles of 13 degrees rather than 19 

degrees (Eerkens and Bettinger 2001). 

Second, by using several attributes in the final classification, the problems with 

overlap between one attribute can be limited by others used in the typology. Furthermore, 

by using several attributes at once, the possibility that one attribute may vary based on 

another is accounted for in the typology. For example, it is likely that the lateral edge 

morphology of a point (see below for definition) is qualitatively connected to its degree of 

reworking. 

A Stylistic Typology of the Alberta Fluted Points 

The typology used in this research was created using a variation of Meltzer's 

(1984a) methods. While Meltzer used six attribute categories consisting of 39 possible 

classes, I used six attribute categories consisting of 23 classes. I also modified the attribute 

categories used by Meltzer, excluding some and introducing others. The attribute matrix 

used was as follows (definitions taken from Meltzer 1984a: 291-293); 

Attribute A : Maximum Length (division based on exploratory statistics. See below) 

1. Less than 60 mm; 

2. Equal to or more than 60 mm; 

3. Broken. 

Attribute B : Lateral Edge Morphology 

1. Parallel - the edges of the haft region are parallel, with the basal width being the 

same as the width at the top of the midsection; 

2. Tapering- the edges of the haft region converge into the midline of the point, with 
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the basal width being less than the width at the midsection; 

3. Triangular- the edges of the haft region diverge outward from the base, with the 

basal width being greater than the width at the top of the haft; 

4. Incurvate- the edges of the haft region describe concave lines from the base to the 

top of the haft; 

5. N o information. 

Attribute C: Fluting Type 

1. Blade- where the point has been thinned using one or two flakes which are larger 

(in length and width) than all other flakes on the point. Blade flute scars are, at least, 

twice as long as they are wide; 

2. Flake- where the point has been thinned using two or more flakes which are of 

equal or lesser size compared to all other flakes on the point except that the thinning 

flakes run parallel to the long axis of the point; 

3. Combination- where one face is blade fluted and the other is flake fluted. 

4. Not Fluted- where there is no obvious basal thinning; 

5. No Information. 

Attribute D : Basal Morphology 

1. Straight: the basal edge describes a straight line between the corners; 

2. Ell iptical- the basal edge describes a concave line between the corners, with the 

length of a perpendicular line constructed from the cord to the apex of the arc not 

exceeding one-fourth the length of the cord drawn between the corners; (shallow U -

shaped concavity) 

3. Circular- the basal edges describe a concave line between the corners, with the 

length of a perpendicular line constructed from the cord to the apex of the arc 

exceeding one-fourth the length of the cord drawn between the corners; (deep U -

shaped concavity) 

4. Triangular- the basal edge describes a v-shaped concavity with relatively straight 

lines. 

Attribute E : Corner Morphology 
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1. Ears Absent- no projections; 

2. Ears Project Downward- ears project downward from the main portion of the base 

roughly parallel to the long axis; 

3. Ears Project Outward- ears project outward from the main portion of the base 

roughly perpendicular to the long axis; 

Attribute F: Reworking/Resharpening- using criteria described above 

1. Point is reworked/resharpened 

2. Point is not reworked/resharpened 

3. N o Information 

The above attributes were selected for use in the creation of this typology for several 

reasons. Attribute A (point length) was used because exploratory statistics showed that the 

Alberta sample can be divided into two groups; those that are less than 60 mm in total 

length and those that are greater, using only complete points (Figure 3.5). Although, in the 

final analysis this attribute was not useful in differentiating point types, it was thought, 

given the clear grouping exhibited in Figure 3.5, it may have had typological value. Given 

that total length was not useful in creating the statistical classification or the qualitative 

classification, it is likely that this attribute does not contain typological information. Total 

length is probably the product of the accessability of lithic material (easy access to lithic 

material would tend to result in larger points), the extent of resharpening/reworking 

(extensively reworked points would be smaller), and the functional role of the point (a 

projectile point would likely be a different length than a knife (Meltzer 1984a: 276)). 

A s discussed above, the most valuable attributes for creating a fluted point typology 

are those that examine the proximal end of the point. Attribute B is useful in characterizing 

the overall shape of the point. Attributes D and E are useful in describing the basal notch 

and ear shape. Attribute C differentiates fluting types, which have long been thought 

important in characterizing Late Pleistocene projectile points (Howard 1990). Finally, 

Attribute F was included to see i f resharpening had any typological value. It has long been 

noted that the Alberta sample exhibits heavy reworking (Carlson 1991; Gryba 1988), so it 
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Figure 3.5: Histogram showing two groups based on Maximum Length. 

was thought that this might be useful in differentiating the Alberta sample both internally 

and with other regional samples. A s w i l l be discussed later, reworking was not useful in 

dividing the Alberta sample but it is useful in separating the Alberta fluted points from 

those found in other regions. 

Several attributes used by Meltzer (1984a) in his classification were not used for the 

Alberta sample. Originally, Meltzer used the number of fluting scars on each face as an 

attribute included in his matrix. He later, however, modified this attribute to record only the 

presence of blade or flake fluting because the inclusion of raw counts introduced too much 

variability into the typology (Meltzer 1984a: 300). This is because the number of flute scars 

is not likely culturally determined, given the wide range within types (Howard 1990), but 

rather connected to the degree of piano convexity of the preform, the skill of the knapper, 

the lithic type used, and the thickness of the preform (Meltzer 1984a; Storck 1983). 

Therefore, raw flute count, although recorded in my database, was not used in this typology. 
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Meltzer (1984a: 293) also used post-fluting retouch as a diagnostic attribute in his 

typology. With this attribute, he was trying to differentiate those points which were fluted, 

as the final step, from those that were shaped, as the final step, in the point's production. 

Given the high number of points in the Alberta sample which had been resharpened it was 

thought that this attribute would no longer be valuable. Lastly, Meltzer also recorded 

flaking pattern in his typological matrix. This attribute was not used for the Alberta sample 

because the prevalence of reworked points was thought to have dramatically reduced the 

visibility of the initial flaking pattern. In other words, i f the original flaking pattern has been 

altered by resharpening then the cultural information encoded in the pattern has been lost. 

The Typology 

The typological matrix was created by assigning a six-digit code to each point based 

on how it scored using the attributes listed above. Using the photographs and figures 

available, each point in the database was analyzed and scored for each of the six attributes 

resulting in a six-digit code for each point. For example, a point coded as 112222 would 

mean that it was less than 60mm in total length, had a parallel lateral edge morphology, 

exhibited flake fluting, had an elliptical base, has ears projecting downward, and the point 

was not resharpened. Table 3.2 shows the number of points which exhibit each attribute. 

A # B # c # D # E # F # 

1 82 1 45 1 48 1 8 1 13 1 49 

2 19 2 54 2 49 2 79 2 109 2 40 

3 21 3 23 3 20 3 7 3 1 3 34 

4 0 4 7 4 29 

5 1 5 0 

Table 3.2. Attributes. Letters denote the attribute codes from previous table. The 
numbers are raw point counts. 

This resulted in a database of all 156 points with their assigned codes. It was then necessary 

to analyze the database to determine which combination of attributes best separated the 
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points typologically. This was accomplished by calculating the number of classes possible 

for each code, the number of actual classes represented within the Alberta sample, the 

number of classes with more than five members, the number of classes with less than five 

members, the number of classes with data missing, and the number of points not included in 

the database. Table 3.3 shows these calculations. When all six attributes are included, the 

classification yields 768 possible classes (2x4x4x4x3x2) based on the data matrix described 

above. 1 9 Although there are 768 possible classes the Alberta sample yields only 82 classes. 

There are only two classes which have, at least five members, 2 0 47 classes with fewer than 

five members and 33 classes with data missing. 2 1 Although it would be possible to accept 

this classification, a close inspection of the resulting classes shows that the two large 

classes (111221 and 112221) are only differentiated by the presence of either flake or blade 

fluting. Furthermore, only 11% of the total sample falls within these two classes, while 59% 

of the total sample falls into classes with less than five members (there are 61 classes with 

only one member). Clearly, the inclusion of all six attributes is introducing too much 

variability to the typology, therefore, another combination of attributes was needed to create 

a typology 

The best typology would be the one that yields the most number of large classes, 

uses the largest number of attributes, results in the least number of small classes and the 

least number of classes with data missing. In other words, a good typology would allow 

some variability (classes) but would limit the number of points that fall outside the 

typological structure. It was decided that the combination of Attributes B C D produced the 

best typology. 

Attributes A , E and F were dropped from the matrix because they did not help 

1 9 This number is calculated by multiplying the number of possible values for each attribute 
class. Thus, Attribute A has two possible codes when "broken" is excluded and Attribute B 
has four possible codes when "no information" is excluded. 

2 0 B y analyzing all possible combinations within the typological metric it was decided that a 
class had to have, at least, five members to be labeled large. 

2 118 points are not included in the table because there was not enough information for 
attributes to be assigned. 



code potential actual large # of points % small # of points % class with #of % points not 

classes classes data missing points included 

ABCDEF 768 82 2 14 11 47 74 59 33 38 30 18 

ABCDE 384 58 4 35 28 40 67 53 14 24 19 18 

ABCD 128 52 4 39 31 34 63 50 14 24 19 18 

BCDE 192 37 8 70 56 28 56 44 1 0 0 18 

BCD 64 30 8 77 61 21 49 39 1 0 0 18 

Table 3.3. Calculations for all possible typologies. 



differentiate point types. O f the three types which include Attribute A , none produce large 

classes with total length as a dividing attribute. In other words, of the 10 large classes 

created using the first three codes on Table 3.3 ( A B C D E F , A B C D E , and A B C D ) , all have 

points which are less than 60mm in total length. N o large class contains points greater than 

60 mm, therefore, Attribute A was dropped from the typology. Attribute E was dropped 

from the final typology because all the points that fall into large classes have downward 

projecting corner morphology. O f the 123 points which were included in this attribute, 109 

(89%) of them exhibited downward projecting ears, therefore, this attribute did not help 

differentiate the Alberta sample internally. Attribute F (reworking) was also dropped 

because it did not produce large classes either, probably because the distribution of 

reworked to non-reworked points is so even (see Table 3.2). 

The combination of Attributes B C D produces the best typology because it 

eliminates the superfluous attributes (A, E and F) and produces several large classes and 

few small classes. The typology based on B C D produces 64 possible classes of which 30 

are exhibited in the Alberta sample. There are eight large classes, containing 77 points 

(61% of the total sample). Only 21 small classes are created (representing 39% of the total 

sample). The typology created using B C D is also valuable because it includes all the 

attributes which are recorded from the basal portion of the point. This is preferred for 

reasons described above. 

Type N Description 

112 15 parallel lateral edge morphology, blade fluting, elliptical base 

122 12 parallel lateral edge morphology, flake fluting, elliptical base 

132 5 parallel lateral edge morphology, combination fluting, elliptical base 

212 12 tapering lateral edge morphology, blade fluting, elliptical base 

222 14 tapering lateral edge morphology, flake fluting, elliptical base 

224 6 tapering lateral edge morphology, flake fluting, triangular base 

232 7 tapering lateral edge morphology, combination fluting, elliptical base 

314 6 triangular lateral edge morphology, blade fluting, triangular base 

Table 3.4. Description of the point types. 



The eight large classes are 112, 122, 132, 212, 222, 224, 232, 314. Figure 3.6 shows a 

graphical representation of these eight classes and Table 3.4 gives their description. 

A n examination of Figure 3.6 shows that the Alberta sample can be broken down 

into eight types which are differentiated based on fluting type, basal morphology, and 

lateral edge morphology. It is interesting to note that this typology was created by allowing 

the individual attributes to create the resulting types, with no influence from previous 

typologies, even though the resulting types use the same attributes which are commonly 

used to differentiate fluted points (BCD) , while eliminating those attributes which have not 

been used to differentiate types by other researchers (A and F) (Gramly 1982; Howard 

1990; Meltzer 1984a; Tompkins 1993). The exception is the absence of ear morphology in 

this typology even though it has long been a major attribute used for the creation of other 

fluted point typologies. This is particularly true for some of the Eastern Woodland fluted 

variants, such as Crowfield and Cumberland (e.g., Roosa 1965; Stork 1990). 

Explaining the Typology 

Having created eight types from the Alberta sample, we now must ask what these 

types mean, i f anything, in terms of cultural behavior and temporal patterning. The first 

issue which needs addressing is the meaning of the small classes created within the 

typology. The typology has 21 small classes with less than five members. O f those 21 

classes, eight have only one member and seven have only two members. There are several 

possible explanations for these small classes. Perhaps they are simply minor variations of 

the eight central types identified. It is not difficult to imagine a fluted point manufacturer 

over deepening the basal concavity during production, perhaps due to several failed fluting 

attempts. This tool, although not within the formal range of the tools normally produced by 

the flintknapper, would still be deposited into the archaeological record and then recorded 

as a small class within this typology. 

Small classes may also represent point types or attribute types which were short

lived experiments or were confined to a very localized area. If these new point forms were 

not adopted by the community as a whole then their form would not be widely reproduced, 

resulting in the production of a small class within this typology. Lithic material choice, also, 
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Figure 3.6: Simplified Representations of the Eight Types. Number are the Typological Code. 
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likely influences the ability of the knapper to produce idealized forms (Carlson 1991). A 

poor material choice may result in a point form which deviates from the ideal and, again, 

another small class is produced within this typology. 

On the other hand, the meaning of the large classes should be clearer. A t first glance 

we may assume that the typology has pulled the meaningful, culturally relevant types, from 

the whole of the Alberta sample. This would mean that we can treat the eight resulting types 

as real cultural or temporal manifestations. In other words, do the eight types represent eight 

separate cultural groups occupying Alberta or perhaps several groups spread over time? 

Unfortunately, this is a very difficult question to address given the small size of the sample. 

In the absence of any chronological control, it is very difficult to prove that one type is 

ancestral to another, therefore, it is equally difficult to argue that one type represents a 

single cultural group. 

Meltzer (1984a: 336), however, suggests that it is possible to discern synchronic and 

diachronic variation i f the resulting point types are mapped. If the types exhibit only spatial 

(synchronic) variation then the resulting maps should exhibit clear boundaries between 

types with little overlap. This is based on the assumption that hunter-gatherer groups l iving 

side-by-side w i l l generally have their own territories; although these territories are usually 

diffuse (Kelly 1995). If the types exhibit only temporal (diachronic) variation then the 

resulting maps should overlap between types and the boundaries should be diffuse. Finally, 

the resulting type maps may exhibit both spatial and temporal variation either as complete 

types or between individual attributes. This would be the case when complete types do not 

change over time but rather individual attributes do. For example, the type of fluting may 

change while lateral and basal morphology remain constant. 

In an effort to test the hypothesis that the Alberta sample can be broken down into 

either synchronic or diachronic groups each of the eight types were mapped. Figures 3.7-

3.14 show that because of the small sample size it is very difficult to discern a pattern in the 

mapped types. A much larger sample size would allow for spatial pattern recognition on a 

much finer scale (Meltzer 1984a). There are, however, a few interesting patterns that do 

emerge from the typology. 
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Figure 3.7: Distribution of Point Type 224. 
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Figure 3.8: Distribution of Point Type 232. 



Figure 3.9: Distribution of Point Type 314. 



Figure 3.10: Distribution of Point Type 132. 
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Figure 3.11 : Distribution of Point Type 212. 
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Figure 3.12: Distribution of Point Type 222. 
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Figure 3.13: Distribution of Point Type 112. 



Figure 3.14: Distribution of Point Type 122. 



Figure 3.15: Distribution of all Fluted Points. Source Gryba 1988. 
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A map of the complete fluted point sample shows that there are two clusters of 

points in Alberta (Figure 3.15). Most of the sample is from the prairie and parkland regions 

below 55 degrees latitude. A small part of the sample, however, is from the prairie isolate 

near Grande Prairie (see Chapter Two for a discussion of Alberta's physiography). 2 2 This 

geographic pattern also seems to have typological significance. Although none of the eight 

types are confined to the Grande Prairie area, fluting (as opposed to thinning) is most 

common. O f the 12 points from this area, 10 (83%) are fluted and only two (17%) are 

thinned. One of the thinned points (A6-10) is fluted on one side and thinned on the other. 

The other projectile point (A6-14) is a questionable example of the fluted point tradition, 

possibly representing a preform of a later point type. 

The prevalence of fluted points from the Grande Prairie area is interesting given that 

the Charlie Lake Cave site (Driver, et al. 1996) (see Figure 4.1) is located very close to the 

Grande Prairie cluster. This is the 'type-site' for the basally-thinned triangular point type as 

defined first in Wormington and Forbis (1965) and later in Vickers (1986). This is the only 

site which has produced a basally-thinned triangular point in a well-dated context. Although 

the point is extensively reworked (Driver, et al. 1996: 14), it seems to have been blade fluted 

originally. The point has been described as "thinned" (Driver, et al. 1996: 14), however, line 

drawings by other authors (Carlson 1991 : fig. IE) suggest that the point was originally blade 

fluted as defined in this study. Clearly, blade fluting was preferred over flake fluting in this 

region. 

The problem of sample size inhibits the potential for drawing chronological or 

spatial inferences from this observation. Several hypotheses can, however, be suggested to 

account for this pattern; 1) The prevalence of blade fluting in the Grande Prairie area 

signifies a synchronic ethnic or cultural boundary defined by a given group's territory, 2) the 

cluster identifies a chronological (diachronic) difference between this sample and those from 

other areas, 3) or the prevalence of fluting in this area is a result of increased access to good 

quality raw materials. 

Other implications of this pattern wi l l be addressed in Chapter 4. 
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Fluting Type with Material Quality 

60 

• Poor Qual i ty 

• Good Qual i ty 

B lade Flake C o m b o No Flute No Data 

Flut ing Type 

Figure 3.16: A comparison of fluting type to the quality of lithic material. 

The possibility that fluting was preferred over thinning (Hypothesis 3) when good 

quality lithics were available was tested by comparing the frequencies of fluting type in 

relation to lithic quality (Figure 3.16). This chart shows that there is little difference 

between blade and flake fluted points in terms of the quality of raw material utilized. 2 3 

Although the ernie value of this comparison is obviously suspect, it does suggest that raw 

material may not have been the major factor in the decision to blade or flake flute a point. 

The prominence of blade fluting in the Grande Prairie sample is either synchronic or 

diachronic. Based on the typologies created for the U.S . (e.g., Bonnichsen 1991; Meltzer 

1984a), it would be easiest to assume that fluting predates thinning, however, there is no 

absolute dating which supports this conclusion. In fact, the presence of a fluted point from 

2 3The difference between good and poor quality lithics was determined by the author based 
on his geological and flintknapping experience. For example a coarse grained quartzite was 
recorded as poor quality while a fine-grained siltstone would be good quality. Clearly, this 
is very subjective and another knapper would likely make different decisions regarding raw 
material quality. 
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Charlie Lake Cave dated to ca. 10,400 B.P. (Driver, et al. 1996) does not support an early 

occurrence of fluting, followed by the later appearance of thinning in Alberta. This leaves 

us with only one hypothesis; the difference between fluting concentrations in Alberta must 

be synchronic. This w i l l be further discussed in Chapters Four and Five in reference to 

settlement pattern and migration. 

The region below 55 degrees latitude is more ambiguous. Each point type and its 

respective attributes seem to be randomly distributed, with the exception of Type 224 

(Figure. 3.7). Although most other type distributions overlap with Type 224, the small 

geographic clustering of this type may have cultural significance. Type 224 has only six 

members, but, they do seem to cluster into an area of about 200 square kilometers. This 

localized clustering could be the result of a single knapper or a single cultural group 

localized in time and space. In fact, the size of this cluster is consistent with other estimates 

of Paleoindian territory size (e.g., Hoffman 1990). It is possible that Type 224 represents a 

single cultural unit, however, because this type overlaps with others it is not possible to 

determine i f this patterning is synchronic or diachronic. 

Finally, the two types which exhibit both flake and blade fluting need to be 

discussed (Types 132 and 232). Two hypotheses could explain these types. Either they 

represent transitional types between flake and blade fluting, or they represent examples of 

failed attempts at bifacial blade fluting. It seems, given the lack of any chronological 

indicators, that the second hypothesis is the best explanation. Both these types are 

morphologically identical to others in the typology, with the exception of the combination 

fluting. It is, therefore, likely that the presence of flake fluting on these examples is the 

product of failed attempts at blade fluting. This would mean that Type 132 should be 

grouped with Type 112, and Type 232 should be grouped with Type 212. 

The final type which is problematic is 314. This is the only type which exhibits a 

triangular lateral edge morphology. This outline shape may have cultural meaning (Roosa 

1965), however, it is more likely that it is the result of heavy reworking. If reworking is the 

cause of Type 314 then other fluted points may have to be included in this type. Points with 

parallel and tapering lateral edges can become triangular during reworking (Flenniken 
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1981). It is, however, interesting to note that no other point type, within this typology, 

exhibits both blade fluting and triangular bases. Consequently, Type 314 may have 

typological value without considering lateral edge morphology. Further work is needed to 

clarify the typological value of Type 314. 

Problems with the Typology 

From the 156 fluted points included in the Alberta sample, eight recurring types can 

be separated. Several problems are, nevertheless, evident. A s discussed above, the small 

sample size limits the potential of mapped clusters in demonstrating temporal or cultural 

variability. Apart from the prevalence of blade fluting in the Grande Prairie region and the 

geographic constriction of Type 224, there is no way to determine the causes of variability. 

It is only through further investigation involving in situ fluted points, found in dated 

contexts, that it w i l l be possible to differentiate chronological, ethnic, and cultural 

variability. 

The eight types which have been created are often differentiated by only one 

attribute (e.g. Type 112 is differentiated from Type 122 by fluting type). This suggests that 

perhaps this typology has produced too much variability and, in fact, several types can be 

collapsed into one class. Again, because the sample has no chronological control it is 

difficult to reduce the number of types with any confidence. 

Previous typologies have divided the Alberta sample into three groups. It has been 

suggested (Carlson 1991; Gryba 2001; Vickers 1986), the Alberta sample contains classic 

Clovis, Basally-thinned triangular, and Folsom points. Interestingly, these typologies were 

created based largely on two attributes; maximum length, and fluting type. In these 

typologies, large blade fluted points are considered classic Clovis, smaller flake fluted 

points are considered a later manifestation of the Clovis tradition, and boldly fluted points 

are considered part of the Folsom tradition 2 4. It is possible that these earlier typologies are 

2 4 I do not wish to argue that those points which have been previously identified as Folsom 
are not part of that tradition. The differences between Folsom and Clovis manufacturing 
techniques are great enough that differentiation is relatively easy. The same cannot be said 
for Clovis and Basally-thinned traditions. 
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correct, which would suggest that fluting type is the attribute which held the most cultural 

information (either synchronic or diachronic) and that the variation in basal concavity and 

lateral edge morphology was only expressed on the level of the individual flintknapper. 

However, given the lack of chronological control it is impossible to prove this at present. 

One way to test the typology is to compare it with what would be expected. A 

perfect typology would produce types which perfectly correlate with the expected forms. B y 

this standard, this typology is problematic. None of the eight types consists of only Clovis, 

Basally-thinned or Folsom points, as they are commonly conceived (Gryba 1988). It is 

interesting to note however, that Type 212, which would be expected to contain Folsom 

points, does indeed have three Folsom points as identified by Gryba (Gryba 1988). This 

suggests that this typology is, at least, incorporating real variability. The discontinuity 

between what would be expected and what is produced by the typology is likely the product 

of the constraints imposed by using nominal attribute data such as 'v-shaped bases' rather 

than continuous data. The latter allows for greater variability while the former tends to 

normalize variability. This results in a large amount of variability exhibited within the eight 

types. 

These problems do not, however, diminish the value of the typology created in this 

study. In fact, I would argue that this typology wi l l be more useful in testing against the 

archaeological record because it exhibits greater variability than earlier attempts. It is easier 

to collapse the types than to expand them as our ability to compare these typologies against 

the archaeological record increases. Perhaps further investigation w i l l prove that there are 

fewer than eight types represented in Alberta, but it is better to start with the demonstration 

of greater variability and eliminate types as new data allows. This is the principle of 

falsification (Popper 1962) and multiple working hypotheses (Chamberlin 1965), two 

cornerstones of scientific investigation. 

A Regional Comparison of the Alberta Sample 

A regional comparison of fluted points is difficult because there has not been a 

"fine-meshed" inventory of fluted points conducted anywhere but Alberta (Gryba 1988). 

There are published reports summarizing a subsample of fluted points from British 
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Columbia (Driver 1998), Montana (Davis and Greiser 1992), and Saskatchewan (Kehoe 

1966), however, these are far from complete inventories. There are only a handful of 

published illustrations for British Columbia and Montana combined. In Saskatchewan, there 

has been a more extensive survey but it dates to 1966. Apparently there has been an effort 

to update the Saskatchewan inventory however this is not yet published (personal 

communication, Oetelaar, 2001). Based on this limited database a few observations can, 

however, be drawn. 

British Columbia 

Although there are only three published fluted points from British Columbia, it is 

interesting to note that they fall within the variability exhibited in the Alberta sample. A s 

discussed earlier, the Charlie Lake Cave fluted point is similar in style to Type 314 

(triangular lateral edge morphology, blade fluting, and a triangular base), but the point has 

been extensively reworked (Fladmark 1996: 17). The two fluted points from Pink Mountain 

(near Charlie Lake Cave) (Wilson 1996: fig. 4 g-h) do not fall into any of the eight types 

used for the Alberta sample because they have very deep basal concavities which would be 

recorded as "circular bases" within this typology. However, these two points do have 

parallel lateral edges and blade fluting25 which does fit into this typology. Viewed within a 

regional perspective, the British Columbia fluted points are within the variability expected. 

Montana 

Like the British Columbia sample, there is very little published information on the 

fluted points from Montana. Davis and Greiser (1992: 226) point out that, "a cursory 

statewide inquiry identified 28 fluted-point non sites and sites." They go on to point out that 

most of these fluted points are isolated finds and they represent nearly all physiographic 

regions. Many of the Montana fluted points come from a few excavated sites such as the 

2 5It is difficult, based on the published figures, to assign flake or blade fluting, although it 
appears that the points have been blade fluted. A n inspection of the actual samples may 
alter this interpretation. 
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Anzick burial site (Lahren and Bonnichsen 1974) and Indian Creek (Davis and Greiser 

1992). The points from the Anzick site were associated with a grave and cache. Fluted 

points found in caches are often much larger than average (Frison 1991: 40), consequently 

a comparison between these and the Alberta points is unwarranted. The few fluted points 

from Indian Creek are most likely Folsom, although one example is similar to Alberta 

flake-fluted points (Davis and Greiser 1992: fig. 7.15 a). 

It is interesting that so few fluted points have been recorded from Montana. This is 

partly because there has been no attempt at creating a detailed statewide inventory. Due to 

this limitation it is difficult to compare samples. Nevertheless, Davis and Greiser (1992: 

226) argue that, of the few fluted points known from Montana, Folsom points outnumber 

Clovis. The opposite ratio is exhibited in Alberta. 

Saskatchewan 

There are two main published reports that document the fluted point sample from 

Saskatchewan (Dyck 1983; Kehoe 1966). Although these reports are not as extensive as 

those available for Alberta, they do illustrate the variability present in the Saskatchewan 

samples. Dyck (1983) points out that classic Clovis, Basally-Thinned and Folsom points 

have been found in the province. There are more Folsom points than classic Clovis and 

many more "atypical" fluted points 2 6 than either classic forms (Kehoe 1966). Many of the 

eight types used in this study are represented in Saskatchewan including Types 112, 122, 

224,212, 222 and 314 2 7 . 

A very interesting fluted point is illustrated by Kehoe (Kehoe 1966, fig. 4r). This 

point is very similar to those commonly found in Central America (Ranere and Cooke 

1991) which exhibit very constricted lateral edges creating a "fishtail" appearance. This 

2 6 Atypical refers to several points, most of which would be called basally-thinned points 
today (e.g., Kehoe 1966: fig. 4 a-n). 

2 7The published photographs do not show both faces of each point so it is difficult to 
determine the extent of combination fluted points although the text suggests that these types 
are present (Kehoe 1966). 
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important point w i l l be discussed further in the migration section. 

Clearly, the fluted point assemblage from the Northwestern plains is similar in style 

i f not frequency throughout the region. This suggests that the typology created for this study 

should transfer to these other regions. At the very least, as stratified sites are found in these 

areas they can be used to test the Alberta typology. Finally, although the frequency of point 

types within the region is influenced by the extent of research conducted to date, these 

counts may help illuminate past cultural regions and migration patterns. This w i l l be 

addressed in the next chapter. 

A Continental Comparison of the Alberta Sample 

It is constructive to compare the Alberta fluted point sample to the American fluted 

point sample for two reasons. First, this comparison can place the Alberta sample within a 

larger framework that can be useful in illustrating similarities and differences between the 

two samples. Second, once these similarities and differences have been identified, they can 

be used to infer cultural behavior, migration patterns, and chronological sequences. 

Tompkins (1993) analyzed a collection of the hundred most famous fluted points 

from America. Although his analysis technique was radically different from the one used in 

this study, and he did not include any points from north of the 49 t h parallel, some of his 

results are valuable. Most importantly he includes the attribute data in his thesis. This 

allows for some comparisons between the Alberta sample and the Tompkins sample. 

Another recent continental scale analysis of fluted points was conducted by Morrow and 

Morrow (1999). The actual measurement data was not included in this publication, 

however, the results are useful for comparison. 

One of the most useful aspects of the Morrow and Morrow (1999) study is the 

spatial analysis of metric attributes. They show that several fluted point attributes vary on a 

continual spatial scale over much of North and South America. The comparison of attribute 

ratios allows them to map spatial differences which may be time transgressive. Although 

some of the attributes used by these researchers were not reproduced in this study, three of 

their ratios can be reproduced with the available data. 

In order to differentiate North American fluted points from South American fluted 
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points they use the basal width:maximum width ratio (Morrow and Morrow 1999: 221). 

They show that this ratio decreases with latitude from north to south. In other words, lateral 

edge morphology becomes more constricted as you move south; with "fishtail" points being 

the extreme low end of the scale. They show that most North American points have a basal 

width.maximum width ratio of >.85. The Alberta sample supports this hypothesis. Using the 

27 points from the Alberta sample which have this data, the mean basal width.maximum 

width ratio is 0.8599. The Alberta points also fall within the range of other fluted points 

from north of the 40 t h parallel, with the exception of two examples which have smaller than 

average basal width.maximum width ratios (A2-34 and A5-4 from Gryba 1988). 

The next ratio they use is maximum width height.total length (Morrow and Morrow 

1999:222). They show that this ratio increases as you move south from North America to 

South America. The fluted points from north of the 40 t h parallel have maximum width 

height.total length ratios which are less than 0.35. Again this is supported by the Alberta 

sample which has an average ratio of 0.3455 (N=19). Although the average ratio fits with 

the continental pattern there are points which fall on the extremes of this average. The same 

wide range is evident in the American sample (Morrow and Morrow 1999: fig. 12). 

The final ratio that Morrow and Morrow (1999: 223) use, which is comparable to 

the Alberta sample, is the basal concavity depth:basal width ratio. This ratio does not show 

a north-south pattern but rather an east-west pattern. They show that the northeast North 

American points have basal concavity depth.basal width ratios greater than 0.25, the 

northwest North American sample is between 0.15 and 0.25, and the southern North 

American sample is less than 0.15. In other words, as you move northeast the basal 

concavity deepens. Unlike the previous two ratios this one is not supported by the Alberta 

sample. The average basal concavity depth.basal width ratio for the Alberta sample is 

0.14138 (N=28). This is below the 0.15 cutoff ratio argued by Morrow and Morrow (1999, 

fig 19) for points within western Canada. The suggests that, in terms of this variable, the 

Alberta sample is more similar to the southern U.S . sample than the northeastern North 

American sample. 

This suggests that the Alberta sample differs from Northeastern fluted points in 
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terms of basal concavity depth. While points from sites like Debert and V a i l (Tompkins 

1993) have very deep bases, those from Alberta do not. In fact, the Alberta ratio of 0.14138 

is closer to the mean ratios exhibited by western American points (<0.15). This suggests 

that the Alberta sample is more closely related to western American fluted points than other 

Canadian examples. This w i l l be addressed in the next chapter. 

Using the data provided by Tompkins (1993), we can compare the Alberta sample to 

the American sample as a whole. One of the most commonly cited differences between 

Western Canadian fluted points and other points from North America is size (e.g., Carlson 

1991 ; Gryba 1988; Vickers 1986). It has long been noted that Alberta fluted points tend to 

be much smaller than their American counterparts. This is the reason Alberta fluted points 

have been given the pseudonym "stubbies". There has not, however, been any attempt to 

demonstrate this quantitatively. 

Figure 3.17 shows the maximum length and maximum width, using only complete 

points, for the Alberta sample (N=65) and the American sample (N=99). It is obvious that 

the Alberta sample clusters on the small end of the observable variation. The American 

sample shows greater variation and much higher mean lengths and widths. Table 3.5 shows 

the calculated averages for these samples. 

Means in mm Alberta Sample American Sample 

Max Length 44.18 81.09 

Max Width 25.46 29.99 

Max Length:Max width 1.72 2.70 

Table 3.5. Comparison of Alberta vs. America. 

The Alberta sample's mean length is almost half that of the American sample and the mean 

width is also much smaller. Part of the differences may be explained by the inclusion of the 

Drake and Simon cache into the American sample, which exaggerate the mean length. 

Without these two sites the American sample has a mean length of 77.45mm and a mean 

width of 29.20mm (ratio 2.65). While the differences are reduced, they are still substantial. 

In order to examine the difference between these two samples, it is useful to convert the 
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data from Figure 3.17 to ratio data. The maximum length:maximum width ratio provides a 

rough estimate of point size and shape (i.e., its robustisity) but does not take into account 

variation in lateral edge morphology or basal morphology. Figure 3.18 shows the same 

samples as Figure 3.17 but converted to a ratio on the x-axis and sums on the y-axis. With 

this graph the differences between the two samples are even clearer. Most of the Alberta 

sample falls between 1.39 and 1.79 (mean 1.72) while most of the American sample falls 

between 1.90 and 3.19 (mean 2.70). This means that on average the American sample is 

1.57 times larger than the Alberta sample. 

If we look at the maximum length and maximum width separately for the two 

samples, the differences become even clearer (Figures. 3.19 and 3.20). Figure 3.19 shows 

the maximum length for the two samples plotted as sums. While the American sample 

shows a large variability which is almost evenly distributed throughout the range, the 

Alberta sample shows less variability and it is constricted to the low end of the scale. There 

is an obvious peak between 30 and 45 mm for total length. Figure 3.20 shows the maximum 

widths for the two samples. Although the range of variability is reduced compared to length, 

and the two samples are more closely distributed, there is still a visible difference. The 

Alberta sample (mean width 25.46mm) is smaller than the American sample (mean width 

29.99mm) as a whole. 

In an effort to show regional similarities between the Alberta sample and parts of the 

American sample it is useful to divide the later group in two. Using Tompkins (1993) 

published data, I divided the American sample into a western and eastern subgroup, using 

the Mississippi Valley as the geographic division. Figures 3.21, 3.22 and 3.23 show the 

maximum length:maximum width ratios for these two subgroups plotted against the Alberta 

sample. Although sample size is obviously an issue, a few interesting observations are 

apparent. Although the variability in the eastern and western American samples is similar, 

and both are greater than the Alberta sample, the western American points seem to plot 

closer to the Alberta sample. The western sample has peaks that are very similar to the 

Alberta sample, while the eastern sample peaks on the middle of the scale. Furthermore, a 

portion of the Alberta sample falls outside the range exhibited by the eastern sample. This 
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suggests that the Alberta sample is more closely related to the western American sample 

than its eastern counterpart. The implications of this w i l l be discussed in Chapter Five. 

A final comment on variability is warranted before this section is ended. One of the 

most dramatic aspects of these figures is the huge variation seen within a, presumably, 

homogeneous artifact class. Clearly, fluted points exhibit a great deal of variability in terms 

of overall size. In fact, it is obvious that this variability is not only between sites/samples but 

within them as well . Figure 3.24 shows the eight fluted points found at the Naco Mammoth 

site (Haury 1953). These points were all used to k i l l a single mammoth during one hunting 

episode (Haury 1953: 5) so presumably they were made by either one individual or a few 

individuals from one band. Therefore, they are useful in illustrating the variability which is 

common within culturally associated samples. These eight fluted points exhibit a size 

variability not unlike the American sample as a whole. They have maximum 

length.maximum width ratios between 2.1 and 3.6 which covers a large portion of the entire 

variability in the American sample. Obviously, variability in size is common among fluted 

points. 

Conclusions 

A typology of the Alberta fluted point assemblage suggests that there may be greater 

variability within the sample than previously recognized. Although previous researchers 

grouped the fluted point sample into three types (Carlson 1991; Gryba 1988; Kehoe 1966; 

Vickers 1986), there may be as many as eight types within this artifact class. We can, 

therefore, reject hypothesis one discussed in the beginning of this chapter. The validity and 

meaning of these eight types is unclear because of sample size problems; however, at least 

one of the types (224) may represent a single ethnic group. The frequency of blade fluting to 

flake fluting suggests that the Grande Prairie region may represent a sub-grouping of the 

Alberta assemblage which was restricted in space or time. We can, therefore, accept 

hypothesis two, at least, on a limited basis. The implications of this w i l l be discussed in 

Chapter Five. 

A regional comparison of the fluted point assemblage yields little information due to 

the paucity of published information on regions peripheral to Alberta. It is, however, clear 
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that the Alberta assemblage is similar in style and composition to the Saskatchewan 

assemblage. The few examples of fluted points known from British Columbia fall within the 

range of variability exhibited by the Alberta assemblage. 

A continental comparison between American fluted points and the Alberta 

assemblage verifies the impression that Alberta fluted points are much smaller on average 

than their American counterparts. The Alberta sample is more closely related to those points 

which come from western America rather than those from eastern America. 
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Chapter Four 

Subsistence, Material Culture and Settlement Patterns 

The previous two chapters have provided the geological, environmental, and part of 

the material culture framework for the first peopling of Alberta. Before we look at migration 

patterns and chronology in Chapter Five, we need to discuss the other evidence for Late 

Pleistocene occupations in Alberta. Although surface collected fluted points comprise the 

largest material culture class currently available, they are not the only evidence of Late 

Pleistocene occupations in the Alberta area. This chapter w i l l look at other evidence for the 

material culture, subsistence, and settlement patterns. 

One of the substantial problems with studying the first peopling of Alberta is the 

paucity of excavated archaeological sites. There are only five sites which either date to the 

Late Pleistocene and/or have evidence of an association with the fluted point tradition. O f 

these, only two have produced in situ fluted points in dated contexts. This leaves the 

archaeologist with very little data which can be used to address a fundamental question 

about Alberta prehistory. Because of the small amount of information available, it is 

important to summarize each of the excavated sites. These summaries w i l l detail the site 

setting, stratigraphy, material culture and faunal evidence which wi l l help us develop a 

cursory understanding of Early Paleoindian lifeways in Alberta. 

Charlie Lake Cave (HbRf- 39) 

The Charlie Lake Cave site is located in northeastern British Columbia, near Fort St. 

John (Figure 4.1). It was excavated in the late 1980's and early 1990's by Knut Fladmark and 

Jonathan Driver. Although several reports have been published, analysis of the site is still in 

progress (Driver 1996; Driver, et al. 1996; Fladmark 1996; Fladmark, et al. 1988). The 

project included geological, paleoenvironmental, and archaeological research which has 

resulted in our best picture, to date, of Late Pleistocene human adaptation in western 

Canada. 

Although the site is currently within the boreal forest, there is evidence that during 
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Figure 4.1: Site locations. CL-Charlie Lake Cave, D-Duckett, M-Minnewanka, V -
Vermil ion Lakes, S-Sibbald Creek, WB-Wal ly ' s Beach, A-Anz ick . 

its earliest occupation (Zone Ila), the site was located near an open grassland with scattered 

patches of woodland nearby (Driver 1996: 27). It was not until around 10,000 B.P . that an 

open spruce forest moved into this area (see Chapter Two). It has also been suggested that 

Glacial Lake Peace may have occupied the adjacent plateau during the first occupation 

(Fladmark 1996: 13). This suggests that the fluted point peoples who first occupied this site 

were not boreal forest adapted, but rather grassland or open-landscape adapted ('open-

landscape' refers to a generic non-forested plains-like environment). This hypothesis is 

supported by the faunal evidence which wi l l be discussed below. 

The first occupation level (Zone Ha) produced a single fluted point (discussed in 

Chapter Three), a side-scraper or retouch flake, a well-used core butchering tool, several 
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bifacial thinning and retouch flakes, and a very small schist bead (Fladmark 1996: 16). 

There is no evidence for exotic lithic materials in this component. 

The first occupation was associated with four radiocarbon dates of 10,100 ±210 

(RIDDL 392); 10,380 ±160 (SFU 378); 10,450 ±150 (SFU300); 10,770 ±120 (SFU454). 

These average out at 10,425 B.P . (Fladmark 1996). The dates were taken from excavated 

faunal material which show evidence of human alteration (Fladmark 1996: 16). They were 

stratigraphically consistent and no errors in procedure are reported. 

The site produced several faunal species including rodents, water fowl, other birds, 

fish, canids and bison (Driver 1996). The excavators suggest that only the bison can be 

confidently associated with human activity because of the presence of cutmarks and other 

butchering evidence. Although the non-ungulate fauna is not likely of human origin, the 

appearance of bison, ground squirrel and swallows in Zone Ha suggests the presence of 

open grassland while the decrease in ground squirrel in Zone l ib indicates the onset of forest 

conditions (Driver 1996). 

It seems that the Charlie Lake Cave site was occupied, around 10,500 B.P. , by a 

small group of big-game hunters who were open landscape adapted and focused on bison as 

a main resource. The site was occupied for a short time (few days) as a hunting and 

processing camp, during an unknown season (Fladmark 1996:20). It is likely that these 

hunter-gatherers had a broad-based subsistence pattern which would be manifested at other 

sites located on their annual round. In any case, it is clear that these Early Paleoindians were 

procuring large herbivores as a major part of their subsistence base. They may have used 

cave shelters, at least on a temporary basis, although the fact that most of the artifacts from 

the site were found outside the cave's entrance (Driver and Hobson 1992) mitigates this 

possibility. 

Vermilion Lakes 

The Vermil ion Lakes site is located in the front ranges of the Rocky Mountains, near 

Banff (Figure 4.1). Excavations were conducted by Daryl Fedje in the early 1980's because 

the Trans-Canada highway was slated to impact the site (Fedje, et al. 1995). Like Charlie 

Lake Cave, this site was multi-component, however, only the earliest occupation w i l l be of 
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interest for this discussion (components 9a and 9b). 

A n extensive radiocarbon sequence was created for the site. Based on a weighted 

average from two dates taken on charred wood, component 9b dates to 10,770 ±175 

B.P.(Fedje, et al. 1995, table 1). Component 9a dates to 10,330 ±60 B.P. , again based on a 

weighted average taken from charred seeds, bone and wood (Fedje, et al. 1995, table 1). 

Although separated by about 400 years it is possible that these two occupations were closer 

together in calendar time given the problems with dating the Late Pleistocene (see Appendix 

Two). A t present this is the earliest, uncontested, dated site in the province. 

Geoarchaeological investigations suggest that, during this initial occupation, the site 

was located near proglacial Lake Vermilion. Before occupation the area was likely 

underwater during higher stages of the glacial lake. During the first two occupations (9a and 

9b) the site was dominated by debris-flows and subaerial sediment accumulations of up to 

two meters in less than two millennia (Fedje, et al. 1995: 86). This is consistent with a 

newly deglaciated landscape undergoing paraglacial processes (see Chapter Two). 

The assemblage from components 9a and 9b consists of several thousand lithic 

artifacts of which only a few were formed tools. Unfortunately, no diagnostic projectile 

points were recovered (Fedje, et al. 1995: 90). The lithic assemblage consisted of more than 

95% locally available black chert. Reduction seems to have concentrated on small tabular 

cores and biface production from large flakes (Fedje, et al. 1995:91). Fedje (1995) argues 

that the lithic assemblage compares favorably with other fluted point sites such as Indian 

Creek (Davis and Greiser 1992), however, given the lack of diagnostic tools these 

comparisons are tenuous. 

The faunal remains from these early occupations are dominated by mountain sheep 

(Ovis canadensis), although other cervids such as deer (Odocoileus) and caribou (Rangifer 

tarandus) may be represented (Fedje, et al. 1995: 91). Based on the elements found at the 

site, it is suggested that the k i l l sites were nearby. Unfortunately, seasonality is not clear. In 

any case, at least 24 mountain sheep are represented in this early assemblage suggesting that 

these first peoples were adapted to hunting big-game. 

One of the most interesting features at the site was the discovery of a possible 
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structure represented by the artifact distribution and postholes in component 9a. The 

artifacts were arranged in a circular fashion around a surface hearth. Several postholes 

ringed the hearth. The excavators interpret this as the remains of a windbreak or shelter 

within a larger campsite (Fedje, et al. 1995: 96). Another possible tent-like structure has 

been found at a contemporaneous site in Maine and Ohio (Pers. Comm. Freeman 200land 

Gramly 1988). 

Although there were no diagnostic artifacts found in these early occupations, Fedje 

argues that based on the lithic assemblage, dating, and proximity to American sites there is, 

"tenuous support for an association with the Late Fluted Point tradition" (Fedje, et al. 1995: 

104). In summary, the Vermil ion Lakes site represents a short-term occupation by a small 

group of hunter gatherers who were big-game adapted and, at least, familiar enough with the 

front ranges of the mountains to allow for temporary occupation. 

Lake Minnewanka 

The Lake Minnewanka site is located at the mouth of the Cascade River, near Banff 

(Figure 4.1). During occupation the site would have been located on a raised bench above 

the river, which may have been a travel corridor for large game, however, today the site is 

on a beach created as a result of modern dam construction. Archaeological investigations 

have only recently been completed at the site and the materials are being analyzed for a 

doctoral dissertation by Al i son Landais, therefore, I can only provide a brief outline of the 

site. Further information about material culture, subsistence and dating wi l l be available in 

Landais' upcoming dissertation. 

The artifact assemblage consists of a large number of flakes which are mostly local 

cherts. Several l iving floors have been found which usually include a small basin-shaped 

hearth. Bison and mountain sheep dominate the faunal assemblage and surface finds suggest 

the presence of Fluted Point Tradition peoples. Recent dating of the site supports a Late 

Pleistocene occupation of the lowest components (Landais 2001). 

Sibbald Creek (EgPr-2) 

This site is located in the foothills, on the flanks of the Rocky Mountains (Figure 

4.1), near a large meadow at the confluence of Sibbald and Jumpingpound Creek. The site 
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was excavated by Eugene Gryba in 1980 as a salvage project (Gryba 1983). Unfortunately, 

geomorphological and cultural conditions (high erosion, minimal deposition and 

reoccupation) in the area resulted in very compressed stratigraphy which has undergone 

extensive vertical displacement (Gryba 1983: 37). It is, therefore, impossible to separate the 

assemblage into cultural units because Paleoindian material is mixed with Archaic material. 

Although the poor stratigraphie integrity of the site reduces our ability to infer past 

cultural behavior, the presence of early Paleoindian material is important. A complete fluted 

point, the base of another fluted point, and a channel flake were recovered during 

excavations (Gryba 1983: fig 28 a and b). Both of the fluted points were made from locally 

available lithic materials. The complete specimen (Figure 4.2) shows evidence of 

resharpening. It is blade fluted on both faces, has parallel lateral edges and a elliptical base. 

It is Type 112 within the typology created for this study. The other broken specimen (Figure 

Figure 4.2: Fluted point from Sibbald 
Creek. Not to scale. (Source Gryba 1988 
fig. 2.2.8) 

4.3) has roughly parallel lateral edges, an elliptical base and blade fluting on one face and 

flake fluting on the other. This places it into Type 132. The channel flake has been broken 

longitudinally and it is, therefore, not possible to infer fluting technique (Gryba 1983: 80). 

Several endscapers which are characteristic of the Early Paleoindian period were also 

discovered (Gryba 1983: 100). 
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Figure 4.3: Fluted point from Sibbald Creek. Not to scale. 
(Source Gryba 1988fig. 2.2.9) 

Dating at the site has been controversial. Because of the compressed stratigraphy, 

relative dating was impossible. Radiocarbon dating was attempted, and although a single 

date was acquired which placed part of the occupation into the early Holocene (Gryba 1983: 

122), there is reason to discount this date. The date was acquired from scattered flecks of 

charcoal from a 10cm interval within the site, and there may have been a laboratory counter 

malfunction during the dating process (Ball 1983). Given these problems, it has been 

suggested that the date is meaningless and should not be cited any further (Wilson and 

Burns 1999: 226). I concur with this assessment and have not cited the date. The presence of 

fluted points, however, demonstrates a Late Pleistocene occupation of the site. 

Wally's Beach Site 

The Wally 's Beach site is located near Cardston, Alberta (Figure 4.1), within a 

modern reservoir. The site has produced a huge surface collection including several 

examples of fluted points. Along with the archaeological material several extinct mammals 

are represented by bones and tracks, including musk-ox, horse, camel, and mammoth. The 

site is still being investigated by a team of researchers from the University of Calgary. Their 

work wi l l be published in the near future. 

For the purposes of this study, it is important to note that the site was only 

discovered because of a rare erosional event that may have removed several meters of 

sediment in a very short time (Hall 1999). The research team has acquired several dates on 

the faunal material, although their direct association with cultural material is not yet 

demonstrated. These dates include a Bootherium skull which was dated to 10,980 ±80 

B.P.(TO-7691); a bison which was dated to 11,130 ±90 B.P . (TO-7693); and a horse which 



was dated to 11,330 ±70 B.P . (T0-7696)(A11 uncalibrated) (Kooyman, et al. 2001). 

Although the faunal material has not been found in direct association with artifacts, the 

presence of horse and bovid blood on several fluted points is suggestive of an association 

(Kooyman, et al. 2001). 

A t present, the radiocarbon dates only demonstrate the presence of megafauna at the 

site around 11,000 B.P . , which is consistent with other dates from the province (see Chapter 

Two). If, in the future, the cultural material is directly linked to these dates then this wi l l be 

the earliest site in the province. Nevertheless, it is possible that the fluted points at the site 

post-date the faunal material. We w i l l have to wait for further publication to clear up this 

issue. 

Summary of the Excavated Sites 

Summarizing and drawing conclusions from such a small sample of sites is 

obviously difficult and any conclusions must remain suspect. Nevertheless, there are 

interesting parallels among several of the sites which warrant discussion, i f only to develop 

a framework within which future sites can be compared. 

Although only two of the sites discussed above have produced in situ fluted points, 

they do compare favorably. The two points from Sibbald Creek and the single example from 

Charlie Lake Cave are interesting for several reasons. First, all three are very small in terms 

of overall fluted point variability (see Chapter Three). Second, both the complete examples 

show evidence of extensive reworking/resharpening which is common among the Alberta 

fluted points. Third, each of the three points fits into the typology developed in Chapter 

Three. This is interesting, because it is equally likely that they would be outliers or members 

of small classes rather than large (see Chapter Three). Finally, each of the points were 

manufactured from locally available lithic materials. 

Another feature which is common among the excavated sites is the prevalence of 

large ungulate remains, although other faunal materials at the sites may have a cultural 

origin. It appears that the first people of Alberta were adapted for hunting large herbivores 

such as bison (Charlie Lake and Minnewanka), mountain sheep (Minnewanka and 

Vermilion), and possibly horse (Wally's Beach), caribou and deer (Vermilion). Table 4.1 
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summarizes the faunal evidence for Early Fluted sites in Alberta. 

bison mountain 

sheep 

horse deer caribou 

Charlie Lake Cave X 

Vermilion Lakes X X X 

Minnewanka X X 

Wally's Beach X ? X ? X ? 

Table 4.1- Faunal Material. X-denotes archaeological presence. It is unclear i f the 
faunal material from Wally 's Beach is cultural. 

Bison appears in three of the four sites, which suggests that although several of the 

sites are located in the front ranges of the mountains, the occupants may have been 

exploiting resources characteristic of open-landscape environments. It is clear, however, 

based on the presence of mountain sheep at two of the sites that they were familiar with 

montane ecosystems and used them, at least periodically, for hunting. It is important to note 

that the appearance of an exclusively big game economy may be a product of methodology 

and/or preservation. None of the excavated sites have reported pollen or phytolith studies 

which could demonstrate significant floral use. Recent work in the U.S . is showing that our 

impressions of Clovis people as big game specialists may be incorrect, particularly outside 

the plains (Meltzer 1993). It is very likely that the occupants of these early sites had a much 

broader economy based on several faunal and floral resources. 

The locations of these sites can shed light on early settlement patterns. Since three of 

the five excavated sites are located in the mountains, it would be easy to assume that the 

occupants were primarily adapted to this environment. Evidence at Charlie Lake Cave and 

Vermilion Lakes, however, suggests that these areas were open landscapes during initial 

occupations and not the montane (forested) environments we see today (Driver 1996; Fedje, 
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et al. 1995). It is more likely that these sites represented only seasonal (winter?) 2 8 or periodic 

occupations by people who spent much of the year on the plains. This is supported by the 

large number of fluted points found outside the mountains, which wi l l be discussed further 

later in this section. 

The final pattern which emerges from an analysis of the few excavated sites is the 

unique conditions required for preservation and subsequent exposure. Rapid deposition is a 

common feature of the geoarchaeology of these sites, whether it is aeolian (Minnewanka and 

Wal ly ' s Beach) or colluvial (Vermilion and Charlie Lake Cave). This rapid deposition was 

likely aided by the dynamic nature of the paraglacial environment (see Chapter Two). 

Another environmental feature, which is common to several of the sites, is burial well below 

one meter (Minnewanka, Vermil ion, Wally 's Beach, Charlie Lake Cave). A t both Wally 's 

Beach and Minnewanka it was only through a rapid erosional period brought on by reservoir 

construction that the sites were located. Taken together, these geomorphological features 

suggest that a series of complex environmental factors, both past and present, must come 

into play for Late Pleistocene sites to be discovered. 

Although the sample is small, a few general observations and hypotheses can be 

developed from the sites which have been excavated. 1) The Late Pleistocene peoples of 

Alberta were open-landscape adapted; 2) they used the montane environments of the front 

ranges for hunting and settlement, although they also spent time on the plains; 3) they made 

fluted points which were generally small and heavily rejuvenated; 4) they used locally 

available lithic resources, and; 5) they hunted large herbivores (although the economy was 

likely more broad-based including many smaller animals and plants resources). 

The evidence from the excavated sites allows us to develop general impressions of 

Late Pleistocene adaptation in Alberta, but, i f we only employed these data in our models we 

would be doing ourselves a disservice. The large assemblage of surface collected artifacts 

can help broaden our understanding of the lithic procurement, material culture and 

2 8 Although seasonality information is lacking for these sites the presence of the windbreak 
or shelter at Vermil ion Lakes may indicate a winter occupation, although this is pure 
speculation. 
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settlement patterns. While examining the evidence from surface finds we can use the 

hypotheses developed from the excavated sites to test any observations which are generated. 

The observations drawn from the surface collections should not differ dramatically from the 

conclusions drawn from the excavated sites. If this is the case we must be cautious, because 

evidence derived from the former is less secure than evidence derived from the latter 

(Lewarch and O'Brien 1981:312). 

Lithic Procurement Strategies 

The evidence from the excavated sites suggests that Late Pleistocene hunter 

gatherers in Alberta predominantly used local lithic resources. The large surface assemblage 

can be used to test this observation. Material type was recorded for 154 of the 156 projectile 

points used in this study. Most of the material type designations were given by Gryba 

(1988), however, when I was able to view an artifact myself, I compared my designation to 

Gryba's. The results were similar. Both Gryba and I categorized lithic materials based solely 

on visual inspection. 

Table 4.1 summarizes the lithic types represented in the surface assemblage of fluted 

points. Inspection of the table shows that quartzite, siltstone, and mudstone dominate the 

assemblage (64%). These materials are locally available in t i l l deposits and river valleys 

(Bobrowsky, et al. 1990). 

Lithic Material Type # (%) Lithic Material Type H ( % ) 

N=154 cont. 

Quartzite 41 (27) Montana Chert 3(2) 

Siltstone 39 (25) Petrified Wood 2(1) 

Mudstone 18(12) Knife River Flint 1(1) 

Chalcedony 11(7) Avon Chert 1(1) 

Swan River Chert 11(7) Banff Chert 1(1) 

Black Chert 9(6) White Chert 2(1) 

Brown Chert 6(4) Basalt 1(1) 

Grey Chert 5(3) Yellow Chert 2(1) 

Table 4.2- Lithic Types for Surface Collected Fluted Point 



Figure 4.4 summarizes the lithic sources into local, non-local, and unknown. 

Seventy-one percent of the surface assemblage is local material, 16% is non-local (exotic) 

and 13% is unknown. Gryba (2001, Table One) produced a summary of the material types 

which is similar to the one presented above, however, he included a larger sample so exact 

proportions are slightly different. Nevertheless, his larger sample confirms the observation 

that locally available lithic materials dominate the assemblage. 2 9 

The non-local materials which are represented include several Montana cherts, Swan 

River Chert and Knife River Flint. N o obsidian examples are known. Gryba (2001: 261) 

points out that Swan River chert is available in local river valleys, however, the material is 

concentrated in southwestern Manitoba. Knife River flint is quarried from North Dakota, 

however, it can be found detritally in southern Saskatchewan (Wilson 1990: 69). 

It is important to point out that visual inspection of points for material type 

identification can be problematic. This is particularly the case when several types of lithic 

material are lumped into broad categories such as "Montana cherts". In fact, Gryba 

(2001:261) suggests that the examples identified as Knife River Flint may be an unsourced 

chalcedony. Nevertheless, even i f a few examples have been misidentifled, that does not 

change the two major observations which are important for our understanding of Late 

Pleistocene adaptations; 1) local material rather than exotic material dominates the 

assemblage and 2) the exotic material which is represented probably comes from the 

northern U.S . at distances of up to 1500 km. 

The prevalence of local, and often poor quality, lithic material in the Alberta 

assemblage is in direct contrast to observations made of similar collections from the U.S . 

(e.g., Hoffman 1990; Kel ly and Todd 1988; Meltzer 1984b; Meltzer 1989; Morían 1990; 

Stanford 1990). It has long been recognized that Early Paleoindian populations preferred 

2 9It is important to point out that Gryba (2001: 260) argues that most of the points he 
identifies as Folsom are made from exotics while the Clovis points are local materials. 
Because I have not divided the sample into types there may be a blurring of cultural entities 
in this sample (see Chapter Three). In any case, i f we accept Gryba's argument the earliest 
points (Clovis) are still made from locally available materials. 
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Lithic Sources 

16% 

Figure 4.4: Frequency of lithic provenance. (Source Gryba 1988) 

high-quality raw materials for stone tool production. 3 0 Stanford (1990: 2) suggests that this 

may be because these quarries were previously unused and consequently the best materials 

may have been available, however, this does not explain why these groups would travel 

hundreds of kilometers to obtain certain types of rock (Morían 1990:305). It is possible that 

the appearance of a preference for high-quality raw material is a result of the large number 

of caches known from this period. However, i f we disregard the evidence from caches there 

still appears to be a preference for fine quality raw materials (Gramly 1980; Haynes 1980; 

Ritchie 1956; Stanford 1990). Clearly, there was some type of cultural factor which selected 

for very fine raw materials, however, this is not the place to address this question further. A 

useful research project would be to compare the frequency of exotics from different site 

3 0 The apparent preference for high-quality stone is best illustrated by cache sites such as 
Anzick (Lahren and Bonnichsen 1974) and Richey/Roberts (Mehringer 1988). 
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types and different ecological regions. 

Two hypotheses can be drawn from the above discussion of lithic material types; 1) 

the first Alberta Paleoindians were a resident population, based on their knowledge of local 

stone resources; and 2) they had a familiarity with northern plains lithic quarries in the 

United States. Each of these hypotheses needs to be tested; unfortunately, the available 

evidence only allows for a very cursory examination. 

Gryba (2001:264) argues that the Early Paleoindians of Alberta (whom he calls 

Clovis) were a resident population. He bases this on the lithic evidence suggesting that in 

order to develop a familiarity with local stone resources they would have to be resident 

rather than transitory groups, as suggested by supporters of the Ice-Free Corridor model 

(e.g., Martin 1973). This argument is problematic because most of the lithic sources for 

Alberta are detrital making them much easier to locate. The resident argument works best 

when raw materials are being quarried not collected from river valleys and surficial tills 

(Morían 1990: 305). 

I would agree with Gryba that the early Paleoindians were at times resident. On the 

other hand, because the time period represented by the surface assemblage is likely, at least 

a thousand years, it is difficult to determine when groups were resident and when they were 

transitory. Furthermore, because part of the surface assemblage represents a colonizing 

population it is difficult to argue for permanent residence. The issue of migration and 

colonization wi l l be addressed in the next chapter. 

The second hypothesis suggests that Early Paleoindians in Alberta were familiar 

with southern quarries in Montana and North Dakota based on the presence of these exotics. 

This is difficult to test given the paucity of excavated sites. The biggest problem is 

determining, based only on finished tools, i f the raw materials were directly acquired by the 

users or traded into the region. Meltzer (1989) suggests that it is only possible to 

differentiate between trade and quarrying when an in situ assemblage is available. The fact 

that the Knife River Flint quarries are more than 1000 km away from Alberta suggests that 

some of this material may have been traded, since this distance is far beyond that observed 

for direct procurement at other sites (Meltzer 1989: 11). The problems of detrital 
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distribution and misidentification of raw materials mitigate this conclusion, however. 

The presence of raw materials from Montana and possibly North Dakota suggests 

that the first peoples of Alberta had a familiarity with the northern United States. This could 

be explained in two ways; 1) they originated from the south and had previously acquired the 

requisite knowledge of these southern quarries or 2) they were resident to Alberta and had 

acquired this knowledge through logistical forays into the northern U . S . 3 1 The next chapter 

wi l l address these alternatives in the context of possible migration routes. 

Non-projectile Point Material Culture 

Although the fluted point has been the focus of most typological, technological and 

functional studies of Early Paleoindian material culture, it is not the only type of tool 

manufactured by these early cultures. It is clear that Early Paleoindians had a very complex 

material culture assemblage which varied significantly through time and between ecological 

regions. When discussing the "Clov i s" toolkit a question immediately arises, however. Is 

there only one toolkit which was similar throughout North America? When we are dealing 

with a combination of surface finds and excavated sites how can we know which material 

dates to which time? Finally, given the overlapping chronological duration of several 

different cultural groups (e.g., Clovis, Folsom, Goshen, Basally-thinned Triangular, 

Crowfield etc.), how can we easily define a single group's material culture assemblage? 

These problems limit our ability to define the Clovis toolkit. 

Several attempts have been made to define the Clovis toolkit often by combining the 

material culture found at several sites (Haynes 1980; 1987; Stanford 1990). The Clovis 

toolkit has been described as including, bifacial fluted points of variable size, style and 

function (Tompkins 1993), large macroblades (Green 1963), large bifaces(Lahren and 

Bonnichsen 1974), ivory bone shafts (Stanford 1990: fig. 6), bone wrenches (Haynes 1968), 

3 'Obviously these modern geopolitical designations had no meaning in the past, however it 
seems that, based on surface finds and typological variation (see Chapter Three), the 
Alberta assemblage represents a different cultural entity than its northern U.S . counterpart. 
It is not, therefore, wrong to speak of an Alberta population as a single cultural entity which 
may have had territorial borders similar to those seen between Canada and the United 
States. 
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stone crescents (Frison and Bradley 1999), portable rock art (Collins, et al. 1991), and 

several other more common tools including expedient bone tools (Stanford 1990), scrapers, 

gravers, and other utilized flakes (Stanford 1999). 

Unfortunately, no single site has produced all, or even most, of the above artifact 

classes. It is very difficult, therefore, to use this list as a framework from which any 

assemblage can be compared. If one of the tool classes above is found does that make it a 

Clovis site (the presence of ivory tools or bone wrenches would be good evidence for a 

Clovis designation)? If not, how many, and which of the artifact classes, need to be present 

before a Clovis designation is appropriate? This problem is only compounded by the real 

possibility that the Late Pleistocene archaeological record, which has historically been 

interpreted as a pan-continental Clovis manifestation, is an amalgamation of several 

different cultural entities (Meltzer 1993). 

In any case, for the purposes of this study we can use the above list as a guide against 

which we can test artifact classes found within the study area for possible Clovis or Early 

Paleoindian affiliation. This produces two non-projectile point artifact classes which have 

been found on the Western Canadian Plains that likely have Early Paleoindian affiliations. 

They are macroblades and bone rods. 

Leblanc and Wright (1990) report the presence of macroblades, from private 

collections, in the Peace River region of northwestern Alberta. Nine macroblades have been 

recovered from several sites in the area. They compared the Alberta macroblades to similar 

tools found at the Clovis type-site (Green 1963). Based on the presence of edge 

modification, morphological similarity, platform metrics, detachment technique, and relative 

dating, they argue that the two assemblages are historically associated. The only major 

difference that they note between the Alberta assemblage and the American assemblage is 

that the latter tends to exhibit very pronounced curvature of the blades, while the former is 

somewhat flatter (Le Blanc and Wright 1990: 9). This difference is probably the product of 

slightly varying core morphologies (Le Blanc and Wright 1990:9). 

Wilmeth (1968) reports a fossilized bone artifact which was found in a watering hole 

in southern Saskatchewan. The tool has been interpreted as either a projectile point or 
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foreshaft and was made from mammoth longbone (Wilmeth 1968: 101). The artifact 

compares favorably with similar examples from the United States which have been assigned 

to the Clovis culture (Gramly 1990; Stanford 1990). Unfortunately, even though the bone 

rod was found in a buried context, there have not been any further investigation of the find 

location (Wilmeth 1968). 

The presence of the macroblades and bone rods within the study area supports the 

interpretation that Clovis, or Clovis-related, peoples migrated into the study area during the 

Late Pleistocene. However, because these artifacts are all isolated finds, it is difficult to 

place them into a larger cultural framework or to definitively assign them to any cultural 

tradition. At a minimum, these tool classes illustrate the fact that the Late Pleistocene 

colonists of the Alberta region carried with them a more complex toolkit than just fluted 

points. Unti l we are able to assign these surface finds to chronologically controlled 

archaeological cultures, we are not going to fully understand Early Paleoindian lifeways. 

Settlement Patterns 

Settlement patterns have been briefly discussed in the context of the few excavated 

sites which have been studied. However, we would be ignoring an important source of 

information i f we only used excavated sites to analyze settlement patterns. Because Gryba 

(1988) provides a detailed description of the geomorphological setting for each of the 

surface finds, the assemblage of fluted points provides another source of potential data on 

settlement patterns. Because this information is based on discussions with the collector, 

errors in memory are possible. Although caution is warranted, this information can be used 

to develop a broad understanding of Early Paleoindian settlement patterns on the large (all 

of Alberta) and small scales (individual finds). 

Large-scale Settlement Patterns 

Figure 4.5 shows each of the isolated fluted point finds for Alberta. This figure has 

been discussed in previous chapters and a few of the patterns have already been noted, 

however, it is useful to reexamine these patterns in terms of settlement organization. There 

are two clusters of isolated finds within the province; a small one in the Grande Prairie 
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region and large one below Edmonton. Both fall within the prairie/plains ecozones as they 

exist today (see Chapter Two). We must, therefore, ask ourselves what modern and/or 

prehistoric processes were involved in this patterning? Lewarch and O'Br ien (1981) have 

addressed these issues from a theoretical perspective which wi l l be useful in this study. 

Modern processes which have contributed to the patterns in Figure 4.5 include urban 

development, agricultural practices, locations of amateur archaeological societies, and 

intensity of archaeological reconnaissance. Most of the isolated finds cluster around modern 

urban centers such as Edmonton, Calgary, and Grande Prairie. This is likely the result of 

several factors. These urban areas have the largest populations, they are the locations of the 

largest amateur societies and they undergo large amounts of industrial development. 

Increased population and the presence of organized archaeological societies often results in 

large private collections (Lewarch and O'Brien 1981: 312). Furthermore, because of the 

large amount of development around urban areas, there is an equally intensive 

archaeological reconnaissance program. 3 2 Together these processes likely explain the 

concentration of isolated finds around modern urban areas. 

It is more difficult to explain why fluted points are found only in the open-landscape 

prairie/plains ecozones and never in the boreal forest (a possible exception is the Duckett 

fluted point which may have been located in the spruce forest during the Late Pleistocene 

although this is unclear (Fedirchuk 1986)). To address this question we must keep in mind 

the distinction between the modern ecological zones and the Late Pleistocene ecological 

zones (see Chapter Two). One of the major reasons for this patterning is the presence of 

mechanized ti l l ing (Lewarch and O'Brien 1981: 313). The southern parts of Alberta are 

largely used for farming or ranching and have undergone over a century of tillage. This 

cultivation dramatically increases the visibility of diagnostic artifact types such as fluted 

points. But why don't we find fluted points in the boreal forest? 

3 2 This is particularly true given the strong cultural resource management laws in place in 
Alberta (Alberta 1987). 



Figure 4.5: Distribution of all Fluted Points. Note the Two Groups. Source Gryba 1988. 
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Modem population densities are so low in the northern parts of the province that 

there is less archaeological reconnaissance. However, the oil and gas industry has large 

mines and pipelines in the northern half of the province which have resulted in significant 

archaeological investigation (see Table 4.3), yet there still has not been a single example of 

the fluted point tradition found in this region, with the possible exception of the Duckett 

point. Archaeologists have been able to find sites from the early Holocene in this region 

(Saxberg and Reeves n.d.) so it is difficult to understand why no fluted points have been 

found i f there was a significant Late Pleistocene occupation. Table 4.3 gives approximate 

counts for the number of permits issued for the four ecozones within Alberta. 

Geographic Regions Included Ecozone Number and Frequency of 

Permits issued up to 2001 

(N=3851) 

Townships 1-29, W 4 M Plains 1251 (32%) 

Townships 30-59, W 4 M Parklands 987 (26%) 

Townships 1-69, W~5 & W 6 M Eastern Slopes 1187 (31%) 

Townships 70-126, W4, W5, 

W 6 M 

Boreal Forest 484 (13%) 

Table 4.3: Permits issued for each ecozone. Data from A.S.A. 2000. 

There has obviously been much more archaeological reconnaissance in the plains, parkland 

and eastern slopes than in the boreal forest, however, there have been 484 permits issued for 

the northern regions of Alberta and not one has produced a fluted point. This is part of the 

explanation for the occurrence of points on the plains and not the boreal forest, however, it 

is not the entire explanation. 

To fully explain the patterning of fluted points in Alberta we need to look at the 

paleoenvironment and how it may have resulted in the observed archaeological record. If we 

go back to Chapter Two and reexamine the maps which describe the colonization of 
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vegetation during déglaciation (Figure 2.10-2.13), we see that during a large part of the 

deglacial sequence (between ca. 12,000 and 10,200 B.P.) Alberta was entirely an open 

landscape tundra-like environment. It was not until about 10,000 B.P. that the spruce forest 

reached its modern latitude and longitude. If people were moving into the province around 

10,700 B.P. (as indicated by Vermilion Lakes) then there is no reason that they could not 

have occupied the northern parts of the province i f they were open-landscape adapted as 

suggested by the previous discussion. 

It is important to point out that the maps in Chapter Two are, at best, approximations 

for how floral recolonization took place. It is very likely that aspects of the distribution are 

underestimated. This is because the maps were created by joining locations on the landscape 

which have known pollen records to create large-scale distributions. Because there are so 

few sites in Alberta with pollen records dating to the Late Pleistocene, it is likely that the 

extent of boreal forest cover has been underestimated. 

This is important because i f the location of isolated finds could be better correlated 

to the Late Pleistocene boreal forest location, we could develop other adaptive explanations 

for the observed pattern. In other words, i f it could be shown that the boreal forest had 

reached its modern limit before initial human colonization then perhaps the absence of 

fluted points in the boreal forest could be explained by cultural factors. Open-landscape 

adapted people chose not to move into the boreal forest during an initial colonization 

episode. I wi l l come back to this in the next chapter. 

It is interesting to note that the fluted point found at the Duckett Site (see Figure 4.1) 

was made from Beaver River Sandstone (Fedirchuk 1986). It has been suggested that this 

lithic material originates in the Fort McMurray area, although the quarry has not been found. 

If this point is made from lithic material quarried near Fort McMurray, then it demonstrates 

that early Paleoindian peoples did occupy the forested northern sections of the province, at 

least temporarily. The paleovegetation reconstructions from Chapter Two show that the Fort 

McMurray area was forested by, at least, 10,200 B.P . Wilson (1990: 69), however, suggests 

that Beaver River Sandstone has a detrital distribution due to glacial reworking. If it could 

be proven that there was a large detrital distribution of Beaver River Sandstone then the 
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above conclusion would be suspect. 

Until further data is available, the explanation for why there are no fluted points 

found in the modern Boreal forest area wi l l remain questionable. For now, all we can 

conclude is that, despite significant archaeological reconnaissance, there have not been any 

fluted points found in this ecozone (with the possible exception of the Duckett point). Either 

the paleoenvironmental reconstruction is lacking or another unknown cultural process is 

responsible for this pattering. 

Small-Scale Settlement Patterns 

Before we begin to address small-scale settlement patterns, we need to answer an 

important question which is seldom considered but very important in terms of understanding 

how surface assemblages should be understood archaeologically. What does a surface find 

represent? Is each isolated find a site, and i f not, how many artifacts are needed before an 

area is designated a site? This has implications for understanding settlement patterns 

because we need to decide i f we are justified in treating each find as a temporary locus of 

human activity. Some of these surface finds may represent artifacts lost as a person passed 

through an area. Some of them may represent the locations where animals, who were 

wounded during hunting, eventually died. Evidence for the loss of a wounded animal at 

Naco supports this contention (Haury 1953). If the bodies were not recovered, and the bones 

lost through erosion, the only evidence which would remain is the stone tool used to k i l l the 

animal. 

Meltzer (1984a: 262) suggests that many of the surface finds from the Eastern 

Woodlands should be interpreted as foraging stations. This is based on his interpretation of 

Eastern Paleoindian groups as generalized foragers who exploited a variety of resources. In 

this model, isolated finds may represent the locations of short term resource acquisition not 

related to large mammals (e.g., foraging for nuts) (Meltzer 1984a: 352). Interestingly, one 

must accept his interpretation of eastern fluted points as knifes rather than projectile points, 

in order to see isolated finds as foraging stations (Meltzer 1984a: 13). In his model, an 

individual or small group uses a fluted point as a tool during a foraging expedition for 



120 

plants or small game. These activities leave no evidence in the archaeological record except 

for the occasional point (or more often point fragment) which is lost or thrown away. 

There is an obvious problem with using this model to explain the Alberta 

assemblage. There is no evidence that early Paleoindians in Alberta were generalized 

foragers. The presence of big-game species at the few excavated sites suggests that they may 

have been large mammal specialists, although the lack of botanical data from Alberta 

severely limits our ability to draw conclusions about Paleoindian diets. Therefore, it is very 

difficult to assign any site function to the surface finds, particularly on a generalized level. 

Obviously, those sites that produced isolated finds had different functions from those that 

produced several projectile points. The isolated find site at 2,400 masi in the Clearwater 

Pass (Vivian 1993) would have had a different function than the Thorsby sites which 

produced several fluted points in a small area (Gryba 2001). A t a minimum, it can be 

assumed that most of the surface finds represent loci of human activity, although the 

function or type of site may remain unknown. 

Because Gryba (1988) provides a detailed site description for each of the find sites, 

we can develop a generalized model for Early Paleoindian settlement patterns. Figure 4.6 

summarizes the frequency for the geomorphological setting of fluted point finds. O f the 156 

fluted points included in this study, 92 have significant information on site setting. 

Insufficient data or the presence of several points at one site have reduced the number of 

sites included. Since only a brief description of site setting is included in Gryba's report, I 

was forced to categorize the sites into coarse geomorphological types. Site descriptions were 

cross-checked with topographic maps for confirmation of setting when possible. Obviously, 

a much more detailed settlement pattern model could be developed with on-site visits but 

this was not possible for this study. 

Figure 4.6 was created by assigning each site to a category based on the most 

prominent geomorphological feature at the find spot. Obviously, there are cases where a 

point could be found both on the valley uplands 3 3 and within morainal topography. In this 

3 3 Valley uplands refers to sites which are very close to a river valley but not on any of the 
abandoned terraces. 
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case, the point was assigned to two categories as required. A few obvious patterns emerged 

based on this site classification. 

The most common site types were extinct lakes (23%) and hilltops (23%) with valley 

uplands (18%) and morainal settings (18%) following at a close second. The first pattern 

which is evident is a preference for projectile points to be found on elevated landscapes. If 

we combine the hilltop and moraine categories, as a rough estimate for the frequency of 

points found on high spots (41%), we can see that there is a strong tendency for points to be 

found in this type of setting. 

There are geomorphological and cultural reasons for this pattern. First, the increased 

frequency of points found on hilltops can be partly explained by erosional factors. Wind 

induced deflation is most effective on hilltops causing increased erosion and therefore better 

visibility of archaeological materials. Since most of the fluted points found in Alberta were 

collected by amateurs, anything that increases visibility is likely to increase find frequency. 

Although the geomorphological explanation partly explains the increased frequency 

of points on high spots, there is likely a cultural aspect as well . It has long been recognized 

that elevation had a symbolic and functional role for many cultures (Trigger 1998). Elevated 

sites offer protection, increased visibility, and better drainage which is useful for hunter-

gatherer groups. This would be particularly important in a deglaciating landscape which 

would have been inundated with small ephemeral water bodies (Chapter Two). If we assume 

that many of the isolated finds represent short term occupations designed for hunting 

activities, then we would expect a large number of finds on elevated landscapes. 

The other major pattern which is evident in Figure 4.6 is the prevalence of sites 

located near extinct lakes. This suggests that early Paleoindian groups may have camped on 

or near the shores of lakes formed during déglaciation (Wilson and Burns 1999: 234). There 

are several problems with this assumption, however. First, although many of the projectile 

points were found within the basin of the extinct lake (Gryba 1988), it is very difficult to 

prove an association because most proglacial lakes had several stages, and correlating an 

artifact find with any given stage is very difficult. Second, given the likelihood that much of 

the province was covered in water at different times during 
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Figure 4.6: Geomorphological Setting for Fluted Points. A point may be coded more than once. Source Gryba 1988. 
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déglaciation (Chapter Two), it is not surprising that fluted points would be found associated 

with these landscape features. Third, even i f we tried to correlate archaeological sites to 

deglacial lakes it would be very difficult, outside the Grande Prairie region, because so few 

beach ridges were created in Alberta during déglaciation (St. Onge 1972; Teller 1987). 

A s the sequence and chronology for glacial lakes in Alberta becomes better 

understood it may be useful to try and correlate isolated finds to lake margins, however, I 

would predict that this w i l l be very difficult. While it seems obvious that early Paleoindians 

would have stayed near lake margins while moving into a new landscape, there are problems 

which need to be addressed before the assumption can be demonstrated. Most importantly, it 

is debatable how biologically active these lakes would have been (Turner, et al. 1999) and 

when and i f biological agents would have recolonized these water bodies. This is not to say 

that early Paleoindians did not camp near lake margins. I am simply pointing out that 

although something seems obvious, it still must be demonstrated with the available 

evidence. 

The final aspect of Figure 4.6 which is interesting is the low number of projectile 

points found on river terraces. This is precisely what would be expected given the evolution 

of river valleys in Alberta during déglaciation. Although river systems began to reestablish 

their preglacial drainages around 13,000 B.P. (Rains, et al. 1990) it was not until the early 

Holocene that significant terrace development began in Alberta (Rains and Welch 1988; 

Wilson 1983). We would not, therefore, expect many fluted point finds on terraces, because 

these landforms had not developed during the period of initial human colonization. 

To summarize, an analysis of early Paleoindian settlement patterns, based on surface 

finds, suggests that there may have been a preference for camping on elevated landscapes 

near now extinct water bodies. Furthermore, these early colonists seem to have stayed 

within the prairie/plains ecozones, although there are several sites within the front ranges of 

the mountains. 

Conclusion 

While there are only a few excavated sites which date to the late Pleistocene, when 

we combine the information from these sites with the surface assemblage, we can develop a 
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preliminary model of early Paleoindian lifeways in Alberta. These hunter-gatherers were 

open-landscape adapted and chose to spend much of the year within the prairie/plains 

regions of the province, although they often utilized the front ranges of the mountains for 

short-term hunting expeditions and possibly winter camping. They did not occupy the 

forested regions to the north likely because they were not adapted to that environment and 

there was no population or other pressure that would force them to move into the northern 

regions of the province. 

These hunter-gatherers were skilled big-game hunters and selectively procured 

bison, sheep, deer, caribou and horse, although they likely also used a large assemblage of 

plant materials. Due to the paucity of high-quality lithic resources in the province, they 

overwhelmingly used locally available resources for the production of their tools. There is, 

however, evidence that they had knowledge of quarries in the northern United States. 

Finally, the presence of macroblades and bone foreshafts indicates that these people brought 

with them a much richer material culture assemblage than just projectile points. 

The little information available about small-scale settlement patterns suggests that 

they choose site locations which were close to travel corridors for game. They also preferred 

elevated landscapes, at least for some functions. They choose campsites which were near 

lakes (Charlie Lake Cave and Vermil ion Lakes) or rivers (Minnewanka and Sibbald), 

although the extent of this settlement pattern on the plains is debatable. 

N o w that a preliminary model for early Paleoindian lifeways has been developed, 

along side a model for déglaciation and floral and faunal recolonization, we can begin to 

examine the larger questions of migration and human colonization. The next chapter w i l l 

use the previous three chapters to evaluate the chronology, direction, and mode of human 

colonization. 
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Chapter Five 

Moving North or Heading South: The First Colonization of Alberta 

N o w that we have examined déglaciation, floral and faunal recolonization, fluted 

point typology, and the archaeological evidence for the Fluted Point Tradition in Alberta we 

can now turn to the big questions. When was Alberta first colonized, from which direction, 

and how did this colonization take place? Although Meltzer (2001) may disagree, these are 

the 'framework' questions which must be answered before more complex questions about 

the structure of these early societies can be addressed. This is particularly important in 

Alberta because of the possibility that this province was the route for the first peopling of 

the Americas (Beaudoin, et al. 1996; Carlson 1991; Haynes 1987; Ives and Dawe 2000). 

There are two competing hypotheses regarding the direction and timing of 

colonization into Alberta (Figure 5.1). The "Ice-Free Corridor" hypothesis is one of the 

longest held beliefs in North American archaeology (Wilson 1990: 74). Although there have 

been several versions of this argument, they all share the assumption that colonization, 

through Alberta, was a southward movement of people from Alaska to the lower 48 states. 

Although the southward colonization model has been favored in North American 

archaeology, there have been a few archaeologists who have questioned its veracity. As 

early as 1954, Kreiger (1954) suggested that the migration may have been in a northerly 

direction. 

This chapter w i l l examine both the Northward and Southward colonization models 

from historical, theoretical, and archaeological perspectives. The evidence for each 

hypothesis w i l l be presented within the framework of the previous three chapters, in order to 

provide the best available evidence on which one hypothesis can be chosen over the other. It 

w i l l be argued that there is much more evidence for a Northward than there is for a 

Southward migration. Before we can begin looking at the archaeological evidence for each 

hypothesis we must frame the argument theoretically. To do this, I w i l l address the issue of 

migration and colonization as they are used by archaeologists. This w i l l allow us to draw 

inferences, not only about timing and direction of colonization, but also about mode and 

method. 
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Route 1 

Figure 5.1 : Hypothesized routes for Alberta colonization. 

Building a Theoretical Foundation for Migration and Colonization 

The first step toward understanding migration and colonization is defining the 

differences between the two ideas. Colonization is the movement of people into an 

unoccupied landscape (Meltzer 2001:3), while migration can be a movement of people into 

a landscape that is already occupied (Anthony 1990:895). Although the two ideas are 

similar, the former is more restricted than the latter. For the purposes of this study, we w i l l 

be assuming that we are dealing with a colonization. This is supported by the radiocarbon 

chronology, the glacial history, and the archaeological record of the Late Pleistocene in 

Alberta as discussed in previous chapters (for another perspective see (Chlachula 1994; 

Chlachula 1996; Chlachula and Blanc 1996).3 4 

3 4 Even i f we accept the scant evidence for a pre-Wisconsinan occupation in Alberta we can 
still assume that the post-glacial (ie. The Fluted Tradition) occupation was a colonization 
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If we assume that the fluted point distribution in Alberta represents a colonization 

event, then we can limit our investigation into migration theory, because much of the 

research conducted into this behavior has focused on migration into areas that are already 

occupied (Lee 1966). This allows us to focus on the aspects of migration theory which are 

most useful in modeling a colonization event. It also allows us to sidestep the most difficult 

aspect of migration theory for the archaeologist which is differentiating between diffusion 

and migration (Anthony 1990; Dumond 1998; Rouse 1986). Because there were no 

occupants in Alberta before colonization by groups using fluted points, we can assume that 

most of their material culture was brought with them and that diffusion is of lesser 

importance, and may have only played a role late in the colonization event (see below). 

Lee (1966) has produced a series of pseudo-laws (generalities) about migration 

which are useful in modeling the mode and methods of Alberta's colonization. They are not 

true predictive laws, in that each condition wi l l not manifest itself every time. They are 

historical laws, in that they provide a framework on which postdiction can proceed. 

Although Lee was addressing historical migrations while developing these laws, some of 

them are useful in interpreting the archaeological record. His generalities address the 

volume, direction and characteristics of migrants. 

Volume 

1) The volume of a migration depends on the degree of difference between the home 

territory and the destination territory. If we assume that migration results from an 

evaluation of the positive and negative (push-pull) 3 5 factors at the source and destination 

areas (Lee 1966; Rouse 1986) then we can hypothesize that as the difference between the 

two areas increases, so wi l l the volume of migration. In other words, as the source area 

becomes worse and the destination area becomes better (based on any number of criteria) 

more people w i l l migrate. 

because of the separation of the two periods by total glacial cover (see Chapter Two). 

3 5 The most common push/pull factors invoked by archaeologists are population pressure ( 
e.g.,Kelly and Todd 1988; Mosimann and Martin 1975) and environmental change (e.g., 
Rouse 1986: 175). 
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2) The volume of the migration is related to difficulty in making the move. As the 

difficulty level (measured as an abstract need for adaptation or as a perceived difficulty by 

individuals) increases and more obstacles intervene between the source and destination area 

the volume of migration wi l l decrease (Lee 1966: 52). 

3) Unless there is a major change in the push/pull relationship (ie. the perceived 

value at either end of the migration) the rate of migration will increase over time. In other 

words, the volume of migration tends to increase over time as migrants gather knowledge of 

the new area, as the diversity of people increases, and as the information network is 

developed (Lee 1966:53). 

Direction 

4) Migrations tend to follow known, well developed routes. Migrants move across 

the landscape in a predicable manner following routes that have either been used before or 

are known through information gathering processes. Migrants also tend to move from source 

to destination with few intervening stops (Lee 1966:54). 

5) For every migration there is a counter-migration. There are often back migrations 

for several reasons. First, the destination may turn out not to offer the desired resources or 

opportunities first anticipated. Second, some migrants may return in order to provide 

information to those still l iving at the source. Third, some migrants may view the move as 

short-term or semi-permananent and move back to the source location for any number of 

reasons (e.g., marriage) (Lee 1966: 55). 

Characteristics of Migrants 

6) Migration selects for certain types ofpeople. Migrants are not just a random 

sample of the total population. People view the push/pull factors involved in the decision to 

migrate differently, thereby selecting for certain types of migrants under differing conditions 

(Lee 1966: 56). 

Whiting, et al. (1982) have discovered another pattern often observed in migrations. 

They demonstrated that average winter temperature was a major force guiding preindustrial 

migrations. Whiting, et al. (1982:279) argue that a mean winter temperature of 10° C during 

the coldest month of the year is a critical isotherm guiding migrations. Through an 
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ethnographie survey of 313 different cultures in all environments, they show that people are 

much more likely to migrate from cold environments (those above the 10-degree isotherm) 

to warm environments (those below the 10-degree isotherm). Although this generality only 

explains long distance migrations across a single environmental boundary, it does show that 

temperature is a major factor in the decision to migrate. 

The above laws of migration are derived from studies of historic migrating 

populations. Generalities developed from hunter-gatherer migration studies would be much 

more useful for modeling Alberta colonization, however, these types of studies are rare. 

Although mobility studies have long been a main stay of hunter-gatherer research (e.g., 

Binford 1990; Binford 1980; Kel ly 1995) little focus has been extended into migration 

studies (for exceptions see Anthony 1990 and Clark 1994). This is an interesting 

phenomenon given that hunter-gatherers, by their very nature, are strong candidates for 

migration. Anthony (1990: 905) points out that cultures who are highly mobile on a yearly 

basis are most likely to migrate. This is because the longer a person lives in one place, the 

less likely they are to migrate, and conversely, those who are highly residentially mobile are 

most likely to make long distance moves. 

The paucity of hunter-gatherer migration studies is likely the result of several factors. 

The biggest factor is that the majority of hunter-gatherer research comes from ethnographic 

studies which are i l l equipped for some types of migration studies. Ethnography is restricted 

to a synchronic perspective in that most ethnographers only spend a limited number of years 

in the field. This short research duration does not afford the ethnographer enough time to 

witness long-term migration events (ie. those in the scale of centuries). Some ethnographers 

have, however, addressed migration, although these studies are usually in the context of 

modern population movements caused by large-scale industrial development (i.e. dam 

construction) (e.g., Harke 1998), and so are of little value as analogs for preindustrial 

migrations. 

Archaeology, on the other hand, is well equipped for studying long-term migration 

processes given its inherent diachronic perspective. Hunter-gatherer migration studies are, 

however, still rare because of several reasons already discussed above. When archaeologists 
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do address hunter-gatherer migrations, it is largely within the framework of mobility studies 

(e.g., Kel ly 1983; Ke l ly and Todd 1988; Rouse 1986). Most of these researchers view 

hunter-gatherer migrations as an unconscious process resulting from the extension of the 

annual mobility circuit. In other words, hunter-gatherers do not choose to migrate long 

distances, these moves are just the long term result of local movement. This position clearly 

denies hunter-gatherers the ability to make long-term decisions and assumes they have little 

to no knowledge of distant places. This is an oversimplification of hunter-gatherer mobility 

(Binford 1980). 

The pseudo-laws presented above wi l l be used to help us model Alberta 

colonization. Undoubtedly, some of the generalities are better than others and some are 

easier to test against the archaeological record than others. A s we begin to look at the 

evidence for each colonization model, we must keep these laws in mind because they wi l l be 

useful in inferring the details of Alberta colonization. However, before asking "how" we 

must establish "when" and "where". 

The Southward Colonization Model: The "Ice-Free Corridor" Revisited 

The presence of an ice-free corridor which stretched from the Yukon, through 

Alberta along the foothills, and into Montana, has been widely accepted in North American 

archaeology. Fladmark (1983:83) argues that the corridor, in the minds of many Paleoindian 

archaeologists, has been likened to "a highway beckoning Paleoindians south from 

Beringia". To much of the archaeological community the presence of a corridor, and the 

subsequent human migration through it, has been accepted as fact. Carlson (1991:81) does a 

great job summarizing the "Ice-Free Corridor" model; 

The model of migration via this route presupposes that sometime during 
glacial retreat the Cordilleran ice sheet to the west and the Laurentide ice 
sheet to the east parted, and a Paleo-Moses led his band from the frigid 
unglaciated environs of Beringia to the land of elephant, horse, and bison 
south of the 49 t h Parallel. 

There are flaws in this model partly because the timing and extent of the corridor is far from 

proven. New evidence, both archaeological and geological, suggest that no corridor existed 

during the height of the late Wisconsinan glaciation (see Chapters Two and Four). 
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The "Ice-Free Corridor" model has a long history in North American archaeology. It 

was first proposed in the 1930's as a way to explain the origins of the Folsom culture 

(Mandryk 1992:7). Archaeologists, at the time, were looking for a way to reconcile the 

apparent Asian origins of Native Americans with the developing model of Late Pleistocene 

glaciation. They needed a way to bring people south from Eastern Siberia to the Southern 

Plains of America (Wilson 1993: 167), while explaining the ca. 10,000 year old sites being 

found on the Southern Plains. 

The first visual representation of the corridor can be attributed to Chamberlain 

(1894). A s Mandryk (1992: 36) points out, Chamberlain did not envision a true corridor, let 

alone one hospitable for human migration. The apparent presence of a corridor in his figures 

is the result of Chamberlain's placement of the Laurentide and Cordilleran ice limits based 

on an untested, hypothetical model. Furthermore, Chamberlain envisioned dammed lakes 

filling any areas between the two ice limits (Chamberlin 1894:729). It is possible that 

misinterpretation of this early geological research may have laid the groundwork for 

archaeologists invoking the corridor to explain the presence of early sites in the southern 

plains. 

Thirty years later (in the 1930's), at the height of the 'paleolithic man' debate (which 

involved proving the presence of Pleistocene humans in the New World) (Meltzer 1983), 

scholars of the day reappropriated the ice-free corridor in an attempt to explain the presence 

of human settlement in the southern plains by ca. 10,000 B.P. In this case, however, the 

corridor was envisioned as a déglaciation corridor, only opening during the final retreat of 

the Cordilleran and Laurentide ice sheets (Mandryk 1992:8). 

With the advent of radiocarbon dating in the 1950's, these early Paleoindian sites 

were being dated before 11,000 B.P . However, geological thought at the time placed the 

opening of the corridor between 8,000-11,000 B.P. (Mandryk 1992:8). It was clear that 

human migration must have predated the recession of these ice sheets. To resolve this 

temporal discontinuity the corridor was again reappropriated, this time as a Late 

Wisconsinan maximum ice-free corridor (Mandryk 1992:8). It is this type of corridor which 

has been the source of recent debate. 
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A final problem was that the archaeologists who favored the "Ice-Free Corridor" 

model were engaged in a purely deductive process. They hypothesized the existence of a 

corridor before looking for evidence of its existence (Mandryk 1992). Unfortunately, they 

often failed to look for that evidence and left the deductive process incomplete, and 

therefore, inconclusive. In order to test the corridor hypothesis we must deduce predictions 

which should follow from the hypothesis, and then test them (Kelly and Hanen 1988): 

Prediction 1) The oldest archaeological sites should be in northern 

North America and the youngest should be in the lower 48 states. 

Prediction 2) One would expect typological similarities which link 

northern (Alaskan) archaeological assemblages to their southern 

(U.S.) counterparts, with the former appearing ancestral to the later. 

Prediction 3) There should be identifiable push/pull factors which 

would have compelled a migration through an "Ice-Free Corridor". 

Prediction 4) The earliest sites in Alberta should be in the front 

ranges of the mountains and in the foothills because these were the 

first areas to become ice-free (see Chapter Two). 

Prediction 5) We should find fluted projectile points in Alberta made 

from northern lithic sources (e.g., Beaver River Sandstone). 

Prediction 6) There should be significant geological and 

paleoenvironmental evidence for the existence of a corridor at the 

same time as the hypothesized migration. 

Prediction 7) The corridor, i f it existed, should provide a viable environment 

for human occupation. 
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Because we are testing two mutually exclusive hypotheses, we can address many of these 

predictions at the same time as we test those which wi l l follow from a Northward migration 

hypothesis. However, a few are exclusive to the Southward migration hypothesis and must 

be addressed now. The remaining predictions wi l l be addressed in the next section. 

Predictions Three and Seven 

It is often assumed that migration through the corridor can be taken as a given. If the 

corridor existed, Paleoindians would have traveled through it. In fact, this is not necessarily 

the case. Hunter-gatherers need a reason to migrate (Lee 1966). This is particularly true 

when the migration would involve significant environmental, geographic, and adaptive 

obstacles, as a trip through the corridor surely would (Mandryk 1992). Those who favor the 

corridor hypothesis often ignore this aspect of migration theory. When push/pull factors are 

identified, they are often untested statements, about people following game through the 

corridor (e.g., Haynes 1987; Kel ly and Todd 1988; Mosimann and Martin 1975). 

Unfortunately, they do not establish that game was moving south through the corridor in the 

first place. In fact, there is more evidence that large mammals were moving north into 

Alberta rather than south, during the later stages of déglaciation (see below). 

It is difficult to identify a push/pull factors which would impel Paleoindians to travel 

through the corridor. There was no population pressure in Alaska which would force 

movement into unknown territory because there would not be enough time for population 

growth (see Surovell 2000, for the best estimates of Paleoindian population growth). It is 

also difficult to imagine that any knowledge of the landscape south of the corridor was 

available. Even i f we allow for extremely long distance information gathering trips, we still 

cannot get people from Alaska into the lower states (Beaton 1991; Binford 1980; Kooyman 

2001). Knowledge of the rich environment awaiting them to the south could not, therefore, 

be a pull factor. 

Interestingly, the corridor model predicts people moving from a warm environment 

to a much colder and harsher one. The environment within the corridor or adjacent to the ice 

sheets would have been particularly harsh (Mandryk 1992; Turner, et al. 1999). This is not 

what is predicted by the migration theory discussed by Whiting et al. (1982). They argued 
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that people are more likely to migrate from cold climates to warm climates in the absence of 

another stronger push/pull mechanism. Although this is far from conclusive evidence, it 

does add another unexplained aspect to the corridor hypothesis. 

As a final coup de grâce against the "Ice-Free Corridor" theory, Mandryk (1992) 

tested the viability of the corridor as a route of colonization. She used hunter-gatherer 

mobility modeling and optimal foraging theory, combined with paleoenvironmental studies, 

to demonstrate that, even i f we ignore the evidence against a corridor and assume that it was 

the route for colonization, it could not have supported a human population until after 12,000 

B.P . (Mandryk 1992: 326). 3 6 

Prediction Six 

Perhaps the biggest problem for proponents of the corridor model is the difficulty in 

establishing that a corridor even existed when North America was being colonized. This is 

largely a question of chronology; when was the corridor first open and how old are the 

earliest archaeological sites? The first question was addressed in Chapter Two. The most 

recent geological evidence from the corridor area suggests that Alberta was largely covered 

by a stagnant ice mosaic, which was filled with large bodies of water until ca. 12,000 B.P. It 

was not until after ca. 11,500 B.P . that large mammals moved into the province setting the 

stage for possible human occupation. Finally, it was not until 10,700 B.P . that the first 

evidence of human occupation in Alberta appears at Vermil ion Lakes (see Chapter Four). 

Taken together, these facts suggest that i f Alberta was used as the route for initial human 

colonization of North America it could not have been until after ca. 11,500 B.P . 

This creates a problem because there are sites in the lower 48 states that date before 

ca. 11,500 B.P . It has been demonstrated that the Clovis culture on the plains dates between 

about 11,200 and 10,800 B.P . (Uncalibrated) (Fiedel 1999; Haynes 1987; 1993). However, 

recent dates from the Aubrey Site, in Texas (11,540 ± 1 1 0 and 11590 ± 90) may push Clovis 

3 6 In fact, based on the revised deglacial model presented in Chapter Two I would argue that 
the corridor area (ie. Alberta) was not viable until ca. 11,500 B.P . Mandryk's date of ca. 
12,000 B.P . was based on her acceptance of early deglacial dates from Mitchell Lake which 
are probably incorrect (see Appendix One). 
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occupation back to ca. 11,500 B.P. (Taylor, et al. 1996). In other words, there was an 

archaeological presence in Texas dating to the earliest possible opening of the corridor. This 

is problematic because we would expect a time-lag between the opening of the corridor and 

the colonization of the southern plains given the distances traveled. It is important to note, 

however, that these dates are uncalibrated and when calibrated there is more real time 

available for migration (see Appendix Two). Unfortunately, the opening of the corridor and 

the peopling of North America occurred at a time when radiocarbon dating is problematic 

(Fiedel 1999). 3 7 

In sum, the "Ice-Free Corridor" model for colonization of the Americas is based on 

problematic evidence. A s Mandryk (1992: 43) has clearly shown, the assumption of an ice-

free corridor was nothing more than post hoc reasoning. Because there were several Late 

Pleistocene sites south of the ice sheets it was assumed that a corridor must have existed for 

these people to travel through (e.g., Lynch 1991). There was rarely any discussion of what 

evidence existed for a corridor. B y examining the evidence it w i l l become clear that Alberta 

was not used as the route for the colonization of the Americas and that, in fact, the province 

was probably colonized much later. 

The Northward Colonization Model: A Late Arrival to the Starting Line? 

Although most archaeologists favored the "Ice-Free Corridor" model for the 

colonization of North America, there have always been a few researchers who recognized 

the inadequacies of this argument. While looking for evidence of a southward migration 

they soon decided that perhaps the best explanation for the Albertan archaeological record 

was a northward migration. 

Krieger (1954) was one of the first archaeologists to suggest that a northward 

migration accounted for some of the evidence better than a southward migration. He was not 

addressing the Alberta archaeological record at this time, but instead commenting on the 

lack of an early dated Alaskan complex from which one could identify a Clovis progenitor, 

3 7 This discussion does not even include the possibility that pre-Clovis populations existed 
in the U.S. such as Meadowcroft Rockshelter (Adavasio, et al. 1999), Cactus H i l l or Topper 
(Goodyear 1999). If these sites are vindicated then the corridor problem is only exacerbated. 
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the lack of fluted points in eastern Siberia, and 3) the seemingly early dates of Clovis on the 

southern Plains. He was suggesting that fluting was invented in the lower 48 states and then 

moved into Alaska. Although archaeological work in the last 40 years has produced 

potential solutions to some of Krieger's problems, most are still unanswered by the 

Southward migration hypothesis. 

Other archaeologists have presented the Northward migration hypothesis (e.g., 

Carlson 1991; Driver 1998; Wilson and Burns 1999). Unfortunately, these researchers often 

mention the hypothesis in passing with little discussion of the evidence. For example, 

although Wilson devotes a large portion of his paper to the northward migration of Agate 

Basin groups through Alberta (Wilson and Burns 1999:229), there is only a three line 

reference to the possibility of an earlier Fluted Tradition northward migration (Wilson and 

Burns 1999: 228). Similarly, Driver (1998:147) devotes one paragraph to the hypothesis. 

Until now, there has not been a systematic discussion of the evidence for a northward 

migration. 3 8 Given this, it is not surprising that the idea does not get much attention in the 

literature on the peopling of the Americas. 

I am going to set out all the predictions that follow from the Northward migration 

hypothesis for the fluted point tradition in Alberta, and then test each one with the available 

evidence. This is a much safer way of choosing among competing hypotheses (Chamberlin 

1965). Many of the predictions are related to those presented earlier in the Southward 

migration section so they wi l l be tested at the same time. 

Prediction 1) Archaeological sites related to the Fluted Tradition should be 

oldest in the lower 48 states, they should be younger in Alberta, and possibly 

even younger in Alaska, assuming the northward migration continued that 

far. 

3 8 A deeper problem is the near total absence of the Alberta archaeological record from the 
larger discussion of the peopling of the Americas. With a few exceptions (e.g., Carlson 
1991; Driver 1998; Gryba 2001; Wilson and Burns 1999) it appears that most North 
American archaeologists pay little attention to the evidence for the Fluted Tradition in 
Alberta. 
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Prediction 2) There should be typological changes which link the Albertan 

archaeological assemblages to their southern (U.S.) counterparts, with the 

latter appearing ancestral to the former. In other words, fluted points should 

appear typologically older in the continental United States than in Alberta. 

Prediction 3) There should be independent evidence that fluting was invented 

in the lower 48 states. 

Prediction 4) The geology and paleoenvironmental evidence should indicate 

that Alberta was viable early enough for a northward migration. 

Prediction 5) There should be identifiable push/pull factors which may have 

compelled a northward migration into Alberta. 

Prediction 6) The earliest sites in Alberta should be in southern parts of the 

province possibly the front ranges of the mountains and foothills. 

Prediction 7) The earliest occupants of Alberta should be open-landscape 

plains adapted i f they originated from the High Plains. 

Prediction 8) We should find fluted projectile points in Alberta made from 

southern lithic sources 

Prediction One 

The chronology for Clovis sites was briefly mentioned in the previous section. It 

appears that the oldest Clovis sites in the southern U.S . date to ca. 11,500 B.P . (Taylor, et al. 

1996). In fact, most Clovis sites in the lower 48 states date to before 10,800 B.P . (Fiedel 

1999; Haynes 1987; 1993). There are no Clovis sites in the U.S . which date after 10,500 

B.P. By that time the Clovis Tradition had fragmented into regional variants like Folsom, 
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Cumberland, and Parkhill (Bonnichsen 1991). 

On the other hand, the oldest securely dated archaeological site in Alberta dates to 

10,700 B.P. (Fedje, et al. 1995). The oldest possible archaeological date in the province 

comes from Wal ly ' s Beach at 11,330 ± 80 B.P . (Kooyman, et al. 2001) although this date 

has not yet been stratigraphically or contextually linked to the archaeological material (see 

Chapter Four). In other words, human occupation in Alberta postdates occupation in the 

U.S . by, at least, 200 radiocarbon years and probably closer to 700 radiocarbon years. This is 

consistent with a descendant occupation of Alberta rather than an ancestral occupation. 

Further supporting this prediction is the chronological evidence from Alaska. There 

are about 50 fluted points known from Alaska, of which 30 have associated dates (Hamilton 

and Goebel 1999). Hamilton and Goebel (1999, Table 2) have summarized these dates: 

Locality # of Points Age Estimate (yr 

B.P.) 

Girls Hi l l 4 4440±90(14C) 

Putu 4 5700-11,470 (14C) 

Bonaza Creek 3 700-1800 (obsidian) 

Batza Tena 18 1800-21,600 (obsidian) 

North Fork 1 12,300 ± 1700 

(obsidian) 

Table 5.1 : Dates from Alaska, brackets indicate dating method. Sources for dates 
can be found in {Hamilton and Goebel 1999) 

As Hamilton and Goebel (1999: 175) point out, reexamination of the Putu site 

suggests that the 11,470 B.P . date may not be associated with the cultural material but may 

date a lower sterile gravel lens. A more probable date for the hearth is 8450 ± 1 3 0 B.P. 

(Hamilton and Goebel 1999: 175). Earlier dates at Batza Tena and North Fork are derived 

from obsidian hydration dating, which is subject to too many variables to be useful as a 

chronological indicator (Clark 1984). If we set aside the problematic dates, it appears fluted 

points from Alaska date to the early Holocene (ca. 4000-9000 B.P.), not the Late 
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containing mammoth blood residues which would indicate an early date. In the absence of 

corroborating radiocarbon dates, however, one must be cautious in accepting this 

association. Obviously, more work on the Alaskan chronology is required before this region 

can be confidently placed into the North American chronology. However, at present it 

appears that fluting may be a late phenomenon in this region. 

Several researchers (e.g.,Carlson 1991 and Hamilton and Goebel 1999) have pointed 

out that the Alaskan fluted points differ from Clovis examples found in the southern U.S . 

Alaskan fluted points are often triple fluted, with very distinct ears (Hamilton and Goebel 

1999: fig. 10) and are heavily pressure flaked (Carlson 1991: 84). In many ways they are 

similar to Alberta fluted points in that they are also often multiple fluted and heavily 

pressure flaked (see Chapter Three). On its own, this is not support for prediction one 

because typological ancestry would be expected in a southward migration as well . However, 

given the chronological data, it seems that fluting may have moved into Alaska, from 

Alberta, during the Pleistocene/Holocene transition. It has even been suggested that this 

diffusion (if can it can be associated with this process) may account for the presence of 

microblade-like technologies found at Vermil ion Lakes and Charlie Lake Cave in the early 

Holocene strata (Clark 1991). It is important to point out that there are early sites in Alaska 

which predate Clovis although they have a microblade technology and no fluting. The 

Nenanna complex is one group of sites which has been suggested as a Clovis progenitor 

(Haynes 1987). 

In summary, the oldest Fluted Tradition sites are found in the southern U.S . at 

around 11,500 B.P.(although most date after 11,200 B.P . [Taylor et. al. 1996]), with 

Albertan sites dating to ca. 10,700 B.P . and Alaskan sites dating to the early or middle 

Holocene. Taken together this suggests a northward migration of the Fluted Tradition from 

the southern plains, through Alberta (as a colonization) and eventually into Alaska (possibly 

as diffusion) (Morrow and Morrow 1999). Prediction one of the Northward migration 

hypothesis is, therefore, supported while the same prediction from the corridor hypothesis is 

refuted. 
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Predictions Two and Three 

Although many archaeologists have discussed the origins of fluting (e.g., 

Bonnichsen 1991; Haynes 1964; 1980; 1987; Krieger 1954; Meltzer 1984a; 1993), these 

discussions were rarely based on detailed typological analyses of the artifacts but rather on 

chronological data and assumed historical relationships. Haynes (Haynes 1964; 1980; 1987) 

has presented the widely accepted view that fluting was invented as Paleoindians moved out 

of the "Ice-Free Corridor" onto the Northern Plains of southern Alberta and the northern 

U.S . This model is problematic because it does not use typological variability as a marker of 

historical relationships. Instead, it assumes that archaeological assemblages in Alaska (like 

the Nenana complex) are ancestral to Clovis, even though they do not contain fluting 

(Haynes 1987). The absence of fluting in the Nenana sites means this technology had to 

have been invented on the journey between Alaska and the Southern Plains. This model also 

assumes that early fluting was a pan-continental phenomenon which was related to a single 

cultural expansion (Haynes 1980; Haynes 1987; Kel ly and Todd 1988; Mosimann and 

Martin 1975). 

Recent research is shedding doubt on this model for the origins of fluting. One of the 

first problems appeared when archaeologists began to compare early fluted points across 

regions (e.g., Bonnichsen 1991). It soon became apparent that there were significant 

differences among the early fluted assemblages in style, function and chronology. It 

appeared that there may have been several "Clovis" adaptations to the varying Late 

Pleistocene landscape and that it was becoming more difficult to lump them together into 

one cultural entity (Meltzer 1993). 

Further problems were identified when archaeologists began to map the frequency of 

fluted points across North America. It was discovered that the vast majority of fluted points 

are found in the southeastern sections of the United States (Anderson and Faught 2000). 

This was not expected because fluting had been viewed as a Great Plains adaptation and i f 

the Haynes model was valid then the frequency of fluted points should be greatest on the 

Plains. It must, however, be cautioned that raw frequency data can be misleading because it 

is dependent on past and present population densities, visibility issues, geomorphological 
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constraints and other factors (see Chapter Four). A s the frequency data are improved, by 

incorporating these factors (e.g., Anderson and Gi l lam 2000), then conclusions about fluting 

origins wi l l be strengthened. A t present, however, these data do not seem to support a Plains 

origin of fluting. 

Morrow and Morrow (1999) provide the best evidence that fluting was probably 

invented on the southern United States. They compare fluted points across North America 

(including Canada and Mexico) using several metric attributes. B y mapping the difference 

among regional assemblages using latitude, they were able to demonstrate that fluting likely 

developed on the Southern Plains and then spread north, east, and south from that location. 

In other words, fluting did not originate in the "Ice-Free Corridor" but rather moved into this 

region late in the migration sequence (Morrow and Morrow 1999: 227). Although the 

precise location of the invention of fluting may never be known it was likely in the southern 

U.S . 

For the purposes of this thesis, the most interesting attributes were mean maximum 

width height.total length ratios and basal concavity depth.basal width ratios. The former 

indicates typological change between the northwestern portions of North America and the 

southeastern portions of North America (Morrow and Morrow 1999: 223), potentially 

supporting Anderson's frequency data (Anderson and Faught 2000). The latter indicates 

typological change between the Southern Plains and Canada and the northeastern states 

(Morrow and Morrow 1999: 225). In both cases, there appear to be typological differences 

between fluted points in the southern U.S . and those in the Northern U.S . and Canada. 

Although typological analysis does not indicate the migration direction, by including the 

available radiocarbon evidence it appears that this typological change moved from the south 

to the north (Morrow and Morrow 1999:227). 

It has also been suggested that the late chronological occurrence, small size, weak 

fluting, and heavy pressure flaking common to Alberta fluted points (see Chapter Three) 

suggests that they represent the decline of the fluting tradition (Carlson 1991: 86). Carlson 

(1991: 86) infers that the Alberta fluted points represent the final manifestations of fluting as 

it is being replaced by the more efficient hafting technology of stemmed or notched points. 
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Although these attributes may indicate the demise of fluting, this has not been adequately 

demonstrated. 

It is also interesting that flake fluting seems to predate blade fluting in Eastern North 

America (Meltzer 1984a:341). This is not what would be expected i f the Alberta assemblage 

represents a demise of the fluting tradition. It appears that blade fluting may have predated 

flake fluting in the west (see Chapter Three). In the end, more work is needed before the 

historical relationship between blade fluting and flake fluting can be established. 

Recent research is supporting the hypothesis that fluting originated in the southern 

United States and spread from that area to the rest of North America. It is becoming much 

more difficult to argue that fluting developed in Alberta. In summary, predictions two and 

three are supported for the northward migration hypothesis. Conversely, prediction two of 

the Southward migration hypothesis does not seem supported by the evidence and must, 

therefore, be rejected. 

Prediction Four 

Prediction four has been addressed extensively in Chapter Two of this thesis. As 

discussed earlier in this chapter a northward migration would have occurred sometime after 

11,500 B.P. based on the chronology established from the continental United States. It was 

demonstrated in Chapter Two that Alberta was habitable by this time based on the 

geological and paleoenvironmental data available. Therefore, there was no biogeographic 

barrier to a northward migration after 11,500 B.P. and prediction four of the Northward 

migration hypothesis is supported. 

Prediction Five 

This is perhaps the most difficult prediction to support because of the poor quality of 

data available for the Late Pleistocene in Alberta. There are, however, a few possible 

push/pull factors which are suggested by the available evidence. 

The first one is population pressure. Although it is very difficult to predict hunter-

gatherer populations, it is much easier to infer possible population pressures during the final 

stages of a continental colonization event than during the initial stages. It has often been 

suggested that the regionalization of Fluted Tradition cultures during the final stages of the 



Pleistocene may have been related to increased population (Anderson and Gi l lam 2000; 

Bonnichsen 1991; Meltzer 1993; Stanford 1990; 1999). After ca. 11,000 B.P. there appears 

to have been a regionalization of fluting types across most of North America. The reasons 

for this are unknown, however, it is likely that as the continent became filled with people 

during colonization, some of these groups began to settle into one niche. At some point 

during the colonization event, it would become difficult to continue colonizing unoccupied 

land because much of the landscape would be filling with people (see Anderson and Gi l lam 

2000; Beaton 1991, for a discussion of colonization methods; Kooyman 2001). A s the 

landscape was filled39 band growth would require new territory. This new territory could 

have been provided by déglaciation. It is, therefore, not difficult to postulate a scenario 

where increased population pressure during the final stages of the peopling of America 

forced growing regional groups to look for unpopulated land which they found in the newly 

deglaciated Alberta. 

Other than the push factor of population growth, a possible pull factor has been 

identified which may have aided in the colonization of Alberta. Chapter Two discussed the 

route by which plants recolonized Alberta after déglaciation. It was noted that spruce forest 

moved in from the south as the ice sheets disintegrated. It is likely that the shrub/herb 

vegetation which covered much of Alberta immediately postglacial also originated in the 

south because of the method by which ice left Alberta (from the south to the north). Given 

the direction of plant recolonization, it seems likely that animals would have recolonized in 

the same manner. 

In fact, this may be indicated by the available paleontological evidence. Wilson 

(1999:235) points out that the earliest Albertan megafauna seems to have southern affinities. 

The presence of B. bison antiquus (the southern species) and Camelops rather than B. bison 

occidentalis (the northern species) suggest a northward movement of the first megafauna 

3 9 Obviously, the degree of population packing is debatable, with some arguing for a total 
colonization filling all niches (e.g., Martin 1973) and others arguing for a much more 
limited colonization (e.g., Beaton 1991). Most would, however, agree that as the 
colonization event progressed, populations would be rising. 



into Alberta (Wilson and Burns 1999:235). It was not until ca. 10,500 that occidentalis 

appears in the province suggesting the first biological opening of the northern corridor 

(Wilson and Burns 1999: 235). It appears that the first megafauna to move into Alberta did 

so in a northward migration originating in the United States. This would obviously provide a 

pull factor for mobile hunter-gatherer groups looking for new territory. 

There are, at least, two push/pull factors that were operating during the Late 

Pleistocene which may account for the colonization of Alberta from a southern population 

source. A much fuller archaeological record wi l l be required to better understand the 

possible reasons for the first colonization of Alberta. In any case, there is enough evidence 

to tentatively accept prediction five of the Northward migration hypothesis. 

Predictions Six and Seven 

If the colonization of Alberta occurred from the south as a northward movement of 

people, then we would predict that the earliest sites should be in the southern parts of the 

province, possibly in the foothills and front ranges of the mountains, because these are the 

areas which were deglaciated first. Interestingly, the same prediction holds for the 

Southward migration hypothesis (prediction four). 4 0 If these hunter-gatherers originated in 

the High Plains of the United States then they should be open-landscape plains adapted. 

There are only a few dated Late Pleistocene sites in Alberta, so it is difficult to detect 

chronological patterns which have much evidentiary strength. Looking at the few dated 

sites, however, does suggest a possible pattern. The oldest possible archaeological date (ca. 

11,300 B.P.) is in the extreme southern part of the province at Wally 's beach (see Chapter 

Four). The next oldest dates (ca. 10,700 B.P.) are from Vermil ion Lakes on the Bow River 

in southwestern Alberta. The youngest dates (ca. 10,500 B.P.) come from Charlie Lake 

Cave in northeastern British Columbia. In other words, the oldest dates are in the south, the 

youngest in the north (see Figure 4. 1). Finally, all these sites are located below 56 degrees 

latitude, in the front ranges of the Rocky Mountains or foothills, suggesting that colonization 

may have occurred soon after the landscape stabilized. 

4 0 In this case the verification of this prediction supports both the Northward and the 
Southward migration hypotheses. 
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According to prediction seven, the first occupants of Alberta should be open-

landscape adapted. This was discussed in Chapter Four. The preference for hunting large 

herbivores, like bison, combined with the occurrence of fluted points only in the 

plains/prairie ecozones indicates that the first colonists of Alberta were adapted to an open-

landscape. The same pattern has been observed on the U.S . High Plains (Frison 1991) 

suggesting that this could have been the source population for the Alberta colonists. If the 

first colonists of Alberta originated in the north, then we might expect a different adaptation 

(e.g. caribou hunting, microblade technology, or exclusive mountain adaptation?). 

Although more excavated sites are needed, and a better understanding of Alberta 

Paleoindian adaptations is required, it appears that predictions six and seven are supported 

by the evidence. The regional chronology and economic data indicate a northward migration 

of people into Alberta originating from the northern U.S . Plains. 

Prediction Eight 

If the source population for the Alberta colonization originated in the United states 

then we would predict that these colonists would be familiar with quarry sources in this 

area. Therefore, we should find evidence of lithics being used in Alberta that originate in the 

northern U.S . A s discussed in Chapter Four this is precisely what is found. Although locally 

available lithic resources dominate the Alberta assemblage there are indications of southern 

exotics being brought into Alberta. Knife River flint and several Montana cherts are 

represented in materials used to manufacture Alberta fluted points, however, the low 

frequency of exotics in the Alberta assemblage necessitates caution. A northward colonizing 

population would be expected to be familiar with the northern U.S . plains. 

Conversely, i f the colonists originated in Alaska and migrated south then we would 

expect to find northern lithic sources in the Alberta assemblage (prediction five in the 

Southward migration hypothesis). The frequency of northern lithic resources would 

obviously decrease as colonists moved south. Other than a single example of Beaver River 

Sandstone (Duckett Site) there is no indication that northern lithic resources (e.g., Alaskan 

or northwestern British Columbian) are common in the Alberta assemblage. We can 

therefore, reject prediction five of the Southward migration hypothesis in favor of prediction 



eight of the Northward migration hypothesis. 

In the end, of the seven predictions deduced from the Southward migration 

hypothesis, only prediction four holds up in light of the evidence, therefore, this hypothesis 

must be abandoned in favor of the much stronger Northward migration hypothesis. Each of 

the eight predictions deduced from this hypothesis holds up under the weight of the 

evidence. Obviously, some are stronger than others but taken together, the combined 

strength of these independent lines of evidence (Wylie 1994) suggests that the Northward 

migration hypothesis is the strongest of the two and must be favored. 

This does not necessarily indicate that this is the correct hypothesis. Further research 

may shed light on another possibility or add support to the Southward migration hypothesis. 

For now, however, the evidence strongly suggests that Alberta was colonized late in the 

peopling of America event (after ca. 11,000 B.P.), from the south by a group of open-

landscape adapted hunter-gatherers who originated in the Southern or High Plains of 

America. The question remains, however. How did this colonization event proceed? 

A Model for Alberta's Colonization 

If we combine the archaeological evidence for the peopling of America, with the 

geological, paleoenvironmental and archaeological evidence from Alberta we can develop a 

model for how the colonization of the province may have proceeded. To do this we wi l l 

need to use the migration theory developed in the beginning of this chapter, as a way to 

constrain our model building. The theory wi l l be the anchor on which the model wi l l be 

built. This section is not designed to explain the existing archaeological record, so much as 

model how the future archaeological record could be interpreted. In other words, the goal is 

not explanation but hypothesis development. 

The minimal nature of the Late Pleistocene archaeological record in Alberta makes it 

very difficult to develop a model for how colonization may have occurred. We can, 

however, predict the location and structure of sites based on the migration theory presented 

earlier. A colonization of Alberta would occur in three stages; 1) initial logistical forays 

aimed at investigating the new landscape, 2) settlement of a small number of groups, and 3) 

long-term settlement (The model used in this discussion was drawn, primarily from Beaton 



1991. For other models see Anderson and Gil lam 2000, Ke l ly and Todd 1988, Martin 1973). 

The three-stage model is best because it uses ethnographic data, it provides a snychronic 

perspective on colonization, it provides colonists with agency and the ability to make 

informed decisions, it provides a mechanism and the time needed for new adaptations, and it 

allows archaeologists a way to differentiate site types representing varying stages of 

colonization. Many previous models lack one or all o f these criteria (for example Martin's 

Wave Colonization model does not account for the increased need for adaptation as new 

environments are encountered). 

Stage one (initial investigation) would likely occur as a normal extension of the 

hunter-gatherer annual round. Binford (1983:204) has pointed out that both Eskimo and 

Australian Aborigines use long distance 'walk abouts' to acquire information about the 

territory beyond the usual annual round. These information gathering trips would be useful 

in guarding against a potential resource crisis in one's normal territory. This behavior would 

be expected among Clovis descendants because they would likely have had a long oral 

tradition of rapid migration based on long distance 'patch jumps ' 4 1 (Anderson and Gi l lam 

2000; Kooyman 2001). 

We can predict that the first stage of Alberta's colonization would have occurred 

very early during the initial periods of déglaciation (perhaps before ca. 11,000 B.P.) The 

initial investigations of Alberta would likely have been conducted by groups of young 

people involved in long distance hunting expeditions. This is predicted by the sixth law of 

migration presented earlier, which states that migrants are not a random sample of the 

population (Lee 1966: 56). Since these types of long distance information gathering trips 

would have been dangerous, it is possible that a certain amount of status would be attached 

(see Henriksen 1996, for an ethnographic example). 

The short term nature of these initial trips into Alberta should leave a very ephemeral 

archaeological signature. The sites would be small campsites, likely in the southern sections 

4 1 The patch jumping or leapfrogging model of colonization predicts that colonists w i l l not 
fill every niche as they move across the landscape but rather make long distance jumps to 
the best niches, leaving many areas unpopulated (Anderson and Gi l lam 2000:58). 
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of the province, possibly in the foothills or front ranges of the mountains. They would be 

occupied on a short term basis (days?) and, therefore, should contain limited lithic and 

faunal variability (Beaton 1991). Stage one colonization may account for the small number 

of "Classic Clov is" points found in the province (Gryba 1988, e.g., fig. 2.1.33, 2.2.33; 

Viv i an 1993). 

Stage two colonization (settlement) should manifest itself differently. Once 

information about the destination area has been acquired, colonization can proceed. The 

direction of migration is predicted by the fourth law of migration presented earlier (Lee 

1966). Colonists would likely move into Alberta using well developed routes which 

minimize the need for adaptation. This reduces the risk involved in the move, therefore, 

archaeological sites dating to this stage of colonization should be located near rivers and 

lakes (Anderson and Gi l lam 2000; Kooyman 2001). Using rivers and lakes as routes for 

colonization reduces the need for adaptation because these ecosystems are often 

homogeneous across large regions (Anderson and Gil lam 2000:58). 

Although settlement pattern data for Alberta is limited, there does appear to be a 

correlation between fluted point finds and permanent water sources like rivers and lakes (see 

Chapter Four). O f course, this is partly explained by the biological need for water. We 

would, therefore, predict that sites dating to this stage of colonization may be located near 

the M i l k , Oldman, and B o w rivers. 

Stage three colonization ('permanent' settlement) would occur once the initial 

colonization had been successful. In this stage, hunter-gatherers would incorporate Alberta 

into their normal annual round. Migration laws one, two and three (Lee 1966) predict that 

the scale of this colonization w i l l depend on the perceived differences between the source 

and destination area. We can predict that as the population grew at the source area (see 

above) there would be an increased need for new territory. News of this unoccupied land 

would be well known to nearby groups because of stages one and two. A s earlier migrations 

became successful, the rate of migration should increase, as predicted by the third migration 

law. This would result in an increased archaeological signature during the final stages of 

colonization, perhaps during the Pleistocene/Holocene boundary. 



Law five (Lee 1966) predicts that back migrations would occur in order to maintain 

kinship ties. These back migrations would also help develop trade networks which would 

increase the availability of exotic resources, therefore, archaeological sites of this period 

should be richer in terms of artifact variability. There should also be more sites of varying 

function, such as larger k i l l sites and campsites of a more permanent nature. Unfortunately, 

because the Alberta record is mostly surface finds it is impossible to differentiate these site 

types because the assemblage is an amalgamation of all three different stages of 

colonization. 

It is possible that multi-component sites like Vermil ion Lakes and Minnewanka 

represent these colonists re-occupying the same area during different stages of this 

colonization. Sites with a more ephemeral appearance, like Sibbald, Charlie Lake, and 

Wally 's Beach, may represent earlier stages of this process. Obviously, this colonization 

model is largely speculation but it does offer predictions about what the Late Pleistocene 

archaeological record should look like. A s we find more sites then it can help us separate the 

accumulated archaeological record into manageable sections. 

Conclusion 

The evidence strongly suggests that Alberta was colonized late in the peopling of 

America process, probably around 11,000 B.P. , although there may have been very limited 

logistical forays into the province before this time. Although a southward migration 

hypothesis has been favored by archaeologists in the past, the evidence seems to support a 

northward migration. The colonists likely originated in the High Plains and moved into 

Alberta as a result of population pressure. They may have followed the migrating herds of 

bison. Initial colonization may have followed rivers and lake margins, although as 

settlement became established site frequency and types began to increase. 
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Chapter Six 

Conclusions 

Epistemological Considerations 

Archaeology is a historical science, therefore any demonstrations of fact must be 

predicated on the rules of historiography. Although there exists a significant body of 

literature about the validity of historical epistemology, archaeologists must address this 

problem from a unique angle. Trigger (1998) and Wylie (1994), taken together, present the 

best method by which archaeologists can make arguments about the past which are 

epistemologically grounded in the empirical sciences. To summarize, they argue that using 

uniformitarian principles (i.e. ethnographic analogy), and independent lines of evidence, we 

can make strong arguments about the past. In other words, we must incorporate as many 

lines of independently derived evidence into our models as possible. Furthermore, we must 

base these lines of evidence on uniformitarian principles and cultural universals derived 

from ethnographic research. 

This is the approach I have used in the preceding discussion. Using evidence from 

geology, geography, anthropology, statistics, paleontology, palynology, climatology, and 

archaeology, I have attempted to make an argument about the nature of the Late Pleistocene 

archaeological record in Alberta. The validity of this argument depends on, at least, two 

factors, 1) the integrity of the independent lines of evidence (e.g., typology, glacial 

reconstruction, chronological control etc.), and 2) the validity of the uniformitarian 

principles employed (e.g. using modern glaciers as analogs for past glaciers and modern 

hunter-gatherers as analogs for Late Pleistocene foragers). 

Obviously, each of these lines of evidence is of varying epistemological strength. 

Ultimately, it is the combined weight of their explanatory power, which must be the final 

test. Perhaps, it can be demonstrated that one or more of my lines of evidence are 

problematic, however, this does not invalidate the entire argument. This is one of the logical 

errors often employed in the Clovis/Pre-Clovis debate (Dincauze 1984). Science demands 

that before one argument is abandoned it must be replaced by another better one. 
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Throughout the text, I have provided the reader with the most common hypotheses for each 

argument. I then presented the evidence for each hypothesis and finally chose among them 

based on the above theoretical principles. 

Discussion 

I was trying to answer one major question in this thesis. When and how was Alberta 

first colonized? To answer this question, I had to address several smaller questions, 

including, 1) what was the chronology and extent of Late Pleistocene glaciation? 2) what 

was the chronology and process of déglaciation? 3) when was the corridor viable for human 

occupation? 4) what was the nature of the Late Pleistocene archaeological record in the 

corridor? 5) what does the assemblage of fluted points in Alberta tell us about early 

colonization?, 6) what does the archaeological record tell us about the direction and timing 

of colonization?, and 7) how does the colonization of Alberta affect the larger question of 

the peopling of the Americas? 

What was the chronology and extent of Late Pleistocene glaciation? 

Although there is a long history of reinterpretation of the "Ice-Free Corridor' by 

archaeologists it now appears that geologists have answered the question for us. Recent 

geological work in the corridor has demonstrated that there was no Late Pleistocene 

maximum ice-free corridor. During much of the Late Wisconsinan, Alberta was covered in 

ice and no open corridor existed until after ca. 12,000 B.P . This interpretation is supported 

by, 1) the lack of end moraines, 2) the presence of the erratics train, 3) glaciogenic 

landforms that indicate deflected ice flow, 4) the presence of 'mixed t i l ls ' , and 5) the 

absence of radiocarbon dates between ca. 21,000 B.P . and 13,500 B .P . 

What was the chronology and process of déglaciation? 

Previous models for déglaciation have been inadequate because they represent 

déglaciation as a static step-wise process whereby ice recedes, leaving only the occasional 

large proglacial lake in is wake (e.g., Dyke and Prest 1987). Chapter two presented a 

detailed model for déglaciation, based on Mandryk's dissertation (1992), which better 

represents the likely process. This model is dynamic and includes paraglacial, proglacial, 

subglacial, and supraglacial processes which would be active during déglaciation. This more 
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complex and realistic model is useful for archaeologists because it allows for a better 

chronological estimate of landscape stabilization (absence of ice does not necessarily 

indicate the presence of a habitable environment). It also provides a more realistic picture of 

what the Late Pleistocene environment may have looked like. The deglacial process was 

slow and although active ice may have been absent, stagnant ice and standing water could 

have remained for hundreds of years. This reinterpretation pushes the earliest possible date 

for Alberta's colonization forward by as much as a few thousand years. 

When was the corridor viable for human occupation? 

The most important question for the archaeologist is not how déglaciation occurred, 

but rather, when the first opportunity for colonization was present. The first acceptable Late 

Pleistocene radiocarbon dates on flora from Alberta are around ca. 13,500 B.P . There are 

only three dates before ca. 12,000 B.P . suggesting that it was not until after this time that 

Alberta's ecosystem was stable and substantial. This is supported by the increased number 

of dated lakes after 12,000 B.P . and the first appearance of megafauna at around 11,500 B.P . 

A s Mandryk (1992) has shown hunter-gatherer groups need a minimum level of biodiversity 

before they can occupy a given landscape. This level was not reached until after 12,000 B.P . 

Taken together, this suggests that Alberta was not habitable by humans until sometime after 

ca, 11,500 B.P . , although, the first archeological evidence from the province does not appear 

until around 11,000 B .P . 

What is the nature of the Late Pleistocene archaeological record in the corridor? 

Apart from the large assemblage of fluted points from Alberta there is other evidence 

of a Late Pleistocene occupation of the province. There are five excavated sites in the region 

which date to this period. Although they represent either short-term campsites (such as 

Minnewanka or Vermilion) or single event k i l l or butcher sites (such as Wally 's Beach and 

Charlie Lake Cave) they do provide limited information about Paleoindian lifeways. These 

early colonists preferred large herbivores such as bison, mountain sheep, deer, caribou and 

possibly horse, although they probably also used other animals and plants. Only locally 

available lithic materials are found at these sites. 

The earliest sites are found in or near the front ranges of the Rocky Mountains 
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suggesting that these Paleoindians were adapted to these environments, however, the 

paleoenvironmental work suggests that they were open-landscape ecosystems during early 

occupation. A n adaptation to open-landscapes is supported by the fluted point assemblage. 

Almost all the fluted points from Alberta were found in the plains/prairie regions. 

Not one has ever been found in the Boreal forest (with the possible exception of the Duckett 

point) and only a few have been found in the mountains. This suggests that these 

Paleoindians were open-landscape plains adapted when they migrated into the province. 

Furthermore, many of the fluted points have been found near extinct lakes and/or on 

elevated landscapes. Although visibility issues need to be considered, the preference for 

elevated landscapes may have served both symbolic and functional roles. The large number 

of points found near lakes may indicate a preference for camping near these water sources. 

However, the saturated nature of the Late Pleistocene landscape needs to be considered 

before cultural explanations are invoked. 

What does the assemblage of fluted points in Alberta tell us about early colonization? 

In Chapter Three a typology was created for the Alberta fluted point assemblage. 

Although sample size mitigates the validity of this typology it does illustrate that there may 

be more variability within the Alberta assemblage than previously hypothesized. Eight 

different types were extracted from the assemblage, six of which likely represent valid 

cultural types. These types were mapped, although the small sample size made it impossible 

to differentiate between chronological and cultural influences. It is interesting, however, that 

blade fluting dominates the Grande Prairie assemblage and that the geographic confinement 

of one type (224) may indicate a single cultural group limited in time and space. 

A regional comparison of fluted points from Alberta, Saskatchewan, British 

Columbia, and Montana shows little variability across the region with respect to point 

morphology. However, there are many more fluted points from Alberta than any of the other 

areas. The most pronounced differences are between Alberta and Montana. There are, 

however, more 'classic' Clovis points from Montana than Alberta. 

A continental comparison of fluted points verifies the impression that Alberta fluted 

points are much smaller, on average, than their American counterparts. A metric analysis of 
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the Alberta sample against the western and eastern American samples suggests that there is 

greater similarity between the Alberta and Western American assemblages than between the 

Alberta and Eastern American assemblages. This is supported by the morphological ratio 

data provided by Morrow and Morrow (1999). This implies that there is a stronger historical 

relationship between the Alberta and Western American assemblage (one may be ancestral 

to the other), although further research is required to verify this initial hypothesis. 

What does the archaeological record tell us about the direction and timing of 

colonization? 

The geological and archaeological evidence converges on one hypothesis. Alberta 

was colonized as a northward movement of people originating in the U.S . plains. This 

colonization took place around 11,000 B.P . This is supported by the typological 

comparisons made in Chapter Three, the settlement patterns data discussed in Chapter Four, 

the radiocarbon chronology discussed through the thesis and the floral and faunal 

recolonization discussed in Chapter Two. Chapter Five layed out the evidence for both a 

Southward and Northward migration hypothesis. A consideration of the evidence makes it 

very difficult to argue for a southward migration. This is partly because a historical analysis 

of the "Ice-Free Corridor" debate shows that the Southward migration hypothesis was 

largely based on untested assumptions by archaeologists needing a way to explain the 

antiquity of sites on the southern plains. In fact, nearly every prediction derived from the 

Southward migration hypothesis fails to stand up to the evidence, while all predictions 

derived from the northward migration hypothesis are compatible with the available 

evidence. 

How does the colonization of Alberta affect the larger question of the peopling of the 

Americas? 

Although most of this thesis has focused on the archaeology of Alberta this study has 

obvious implications for the larger debate over the route and timing of the first colonization 

of the Americas. This is, perhaps, one of the longest running debates in North American 

archaeology. It has long been argued that Alberta was the location of the Late Pleistocene 

"Ice-Free Corridor" which was traveled by Clovis progenitors sometime before ca. 11,500 
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B.P. These people traveled through the corridor with little difficulty and arrived on the U.S . 

plains around 11,500 B.P . to form the now famous Clovis culture. 

Several problems have recently been identified with this story. Alberta was not 

colonizable until after ca. 11,500 B.P. which is problematic because there are Clovis sites in 

the U.S. which date to around 11,600 B.P although most date after 11,200 B.P . Additionally, 

the Monte Verde site has recently been dated to ca. 12,500 B.P . making any corridor passage 

all but impossible, therefore, archaeologists must begin looking elsewhere for the route by 

which the Americas were colonized. 

Future Research 

There are several aspects of this thesis that require future research. Although I realize 

that the geological evidence for the "Ice-Free Corridor" has been reinterpreted several times 

over the last 100 years I am confident that recent research has approached the reality of the 

Late Pleistocene glacial history. I am somewhat less confident in the deglacial model 

presented in chapter two. Although this model is better than previous attempts there needs to 

be field research and mathematical modeling to determine how valid it is to use modern 

montane glaciers as analogs for continental ice sheets. Although these types of tests may 

require modification of the deglacial model, I would predict that this model is closer to 

reality than previous static examples. 

The radiocarbon chronology needs to be expanded. Although there are 71 dates 

included in this thesis, more are required. This is particularly true for the period between ca. 

18,000 and 12,000 B .P . There are a few dates from this period, although they appear to be 

outliers. We need to confirm the absence of an ecosystem during this period. 

Perhaps the biggest problem with the geological and paleoenvironmental record is a 

paucity of data between ca. 12,000 and 11,000 B.P . This is the most important interval for 

archaeologists, however, it is the least understood geomorphologically and chronologically. 

The only way we are going to determine conclusively when colonization was possible is to 

collect more data on this period 

The typology also requires further research. It has been stated several times that 

sample size has limited my ability to draw conclusions about the variability exhibited within 
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the Alberta assemblage. The inclusion of more projectile points in the sample wi l l only 

improve our ability to extract valid cultural types. Moreover, a purely quantitative analysis 

of the assemblage should be re-attempted when more unbroken points are found. 

Although archaeologists have attempted continental assemblage analyses of fluted 

points (e.g., Tompkins 1993) these have not included the Alberta assemblage. A detailed 

analysis of all fluted points, including the Alberta sample, should help test the differing 

colonization theories. A t the very least this type of analysis w i l l help us better understand 

the variability exhibited within the fluted point assemblage given that the Alberta points 

appear morphologically dissimilar to other North American examples. 

Future typological research should help establish the cultural identity of the makers 

of the Alberta fluted point assemblage. This question has been avoided in the body of the 

thesis because I do not think there is enough evidence from in situ dated sites to draw 

conclusions about cultural identity. Although researchers have labeled many Alberta points 

as 'Clovis ' , Clovis- l ike ' , "Folsom' , 'Folsom-like' , "Basally-Thinned Triangular' and other 

type names, these designations have little meaning beyond gross similarities to established 

types from other regions. Although the typology created for this thesis does establish a 

degree of variability beyond the common Clovis-Folsom-Basally-Thinned triad, it is very 

difficult to associate one of the Alberta types with a previously named archaeological 

culture. 

This is problematic because it limits our ability to infer migration directions based 

on the fluted points alone. I have avoided calling the Alberta assemblage Clovis because I 

do not think the morphological or chronological evidence supports such a designation. The 

colonization evidence suggests that the Alberta assemblage may be descendant from Clovis 

rather than ancestral to it. This leaves the Alberta assemblage in a typological vacuum. If 

they are not Clovis then what are they? Is the typological designation of Basally-Thinned 

Triangular adequate for the entire assemblage? The answer is obviously no. 

There is enough evidence to suggest that the Alberta assemblage is different enough 

from its American counterpart that it may require a new designation. Table 6.1 summarizes 

the differences and similarities between the two assemblages. 
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Alberta Assemblage Clovis Assemblage Reference 

Small Points Large Points Chapter Three 

Basal Thinning Common Fluting Common Chapter Three 

Pressure Flaked Percussion Flaked (Gryba 2001; Howard 1990) 

Extensive Resharpening/Rework Little Resharpening/Rework Chapter Three 

Mostly Local Li thics Exotic Lithics Common Chapter Four 

Heat Treatment Used Heat Treatment Used (Gryba 2001; Haynes 1980) 

Table 6.1 : Similarities and differences between Alberta fluted points and Clovis points. 

There are obviously additional similarities and differences which are not listed in the 

above table (a metric comparison is in chapter three). There are, however, enough 

differences between the two assemblages to tentatively hypothesize that the Alberta 

assemblage is not directly associated with the American Clovis assemblage. 

Unfortunately, the near total absence of dated fluted points in Alberta makes any 

typological comparison between the two groups suspect. The only way to test this 

hypothesis is to find fluted points in Alberta in well dated contexts. Perhaps, as these sites 

are found fluted points w i l l be dated to the Clovis period. This w i l l require a re-analysis of 

the models presented in this thesis. However, i f future dates confirm the post 11,000 B.P. 

dating of Alberta's assemblage then a new typological designation wi l l be required. It is also 

possible that future research wi l l discover similarities between the Alberta fluted points and 

Folsom points, although this does not seem likely based on the available evidence. 

By far the most important type of future research wi l l be finding more Late 

Pleistocene sites, although this w i l l not be easy. The nature of the deglacial environment has 

likely decreased the visibility of archaeological sites dating to this period in two ways. First, 

many of the early sites were likely destroyed. This could have been the result of fluvial, 

aeolian, and colluvial action, which has had more than 10,000 years to modify and destroy 

sites. The deglacial environment present during initial colonization would have worsened 

the situation. The presence of buried stagnant ice blocks may have destroyed sites by 

inverting and collapsing stratigraphie integrity. The drainage of proglacial and standing 
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lakes may have added to site destruction. Finally, the reestablishment of the drainage system 

probably destroyed many very early sites. 

Those sites that were not destroyed, may be so deeply buried that modern 

archaeological practices can never reach them. We know from the few sites which have 

been found that Late Pleistocene sites are often deeply buried. The Wally 's Beach site was 

only discovered because rapid erosion removed as much as two meters of sediment in less 

than 50 years (Kooyman, et al. 2001:686). The earliest occupations at Vermil ion Lakes site 

were preserved because of two meters of colluvial and subaerial sediment accumulations in 

less than two millennia (Fedje, et al. 1995:86). Although research is still active at the 

Minnewanka site, it too appears to have been rapidly buried by over a meter of aeolian 

sediment during the Late Pleistocene. These few examples suggest that early Paleoindian 

sites in Alberta are going to be deeply buried. 

Given the geomorphological processes active during the final stages of déglaciation 

we would expect sites to be deeply buried. Wilson and Burns (1999) have discussed the 

paraglacial processes which would have been active during déglaciation. They argue that 

rapid deposition is expected as previously frozen slopes lose stability and drainages begin to 

reestablish themselves. Research at several meltwater channels presents a bleak picture for 

the archaeological visibility of early Paleoindian sites. Deposition in these channels can be 

in the order of tens of meters (e.g., Brumley and Dau 1988; Christiansen and Sauer 1988) 

and there has been no major erosional process active during the Holocene to expose these 

valleys (Wilson and Burns 1999: 234). This means that many Late Pleistocene sites may be 

buried in more than 20 meters of sediment. In fact, this type of situation has been recorded 

by Wilson in China (Wilson and Burns 1999:234). Although the geological setting is 

obviously different, it is sobering to note that he found land snails dating to 12,000 B.P. 

below 26 meters of alluvium and colluvium. If sites like this are located in Alberta (and the 

authors think they are) then they are beyond the reach of modern archaeology. 

The only way modern archaeological survey practices have of getting at these sites is 

through extensive backhoe testing. Although this has become common in contract 

archaeology even the most ardent archaeologists cannot get below about 8 meters. This 
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means we are left to rely on rare erosional events to expose sites. To maximize our ability to 

find these sites we need extensive geoarchaeological investigations of meltwater channels, 

extinct lake shores, and old river terraces. We need more information on the extent of 

deglacial deposition. We need information on the settlement patterns of Paleoindians in 

regions that are not as effected by deep burial. We need extensive subsurface testing 

programs which use auger and coring devices. Finally, we need to heed the adage that, 

absence of evidence does not necessarily indicate evidence of absence. In other words, just 

because we only know of five sites today does not mean that we wi l l not find more, and 

when we do, we w i l l l ikely have to rewrite the Late Pleistocene history of Alberta. 

The Final Word 

Although Alberta is located at the epicenter of the "Ice-Free Corridor", its 

archaeological record has not received enough attention. It seems that most North American 

archaeologists are interested in the geology of the province, in so far as it can prove the 

existence of a corridor, but not so much in the archaeology. This is a curious situation given 

the importance of linking the archaeological record from Alberta to other parts of the 

continent. Hopefully, this thesis w i l l help fill those gaps. 

A s local archaeologists begin to publish their work in journals that are widely read, 

perhaps the archaeology of Alberta (and Canada for that matter) w i l l be incorporated into 

large scale models. This seems especially important for recent colonization models which 

use fluted point frequency (Anderson and Gil lam 2000) and point morphology (Morrow and 

Morrow 1999) as a basis for inferring migration direction and chronology. Excluding 

Alberta from these models only diminishes their validity. 

Lastly, archaeologists need to reexamine their historical models with respect to the 

Northwestern North American archaeological record. If the Alberta assemblage (and 

possibly the Alaskan fluted assemblage) is descendant to the Clovis assemblage then it 

needs to be reinterpreted within the Paleoindian chronology. This may lead to new 

hypotheses about cultural relationships, settlement patterns, and economic behavior. Most 

important, this re-analysis w i l l allow archaeologists to abandon the corridor model and focus 

their energy to other more fruitful routes. 



160 

References Cited 

Adams, W. Y . 

1988 Archaeological Classification: Theory Versus Practice. Antiquity 61:40-56. 

Adavasio, J. M . , D . Pedler, J. Donahue and R. Stuckenrath 

1999 N o Vestige of a Beginning nor Prospect for an End: Two Decades of Debate 

on Meadowcroft Rockshelter. In Ice Age People of North America: Environments, 

Origins, and Adaptations, edited by Robson Bonnichsen and Karen Turnmire, pp. 

416-431. Oregon State University Press, Corvallis. 

Alberta, Government of, 

1987 Historical Resources Act, Chapter H-8. Government of Alberta. 

Anderson, D. G . and M . K . Faught 

2000 Paleoindian Artefact Distributions: Evidence and Implications. Antiquity 

74:507-513. 

Anderson, D. G . and J. C. Gi l lam 

2000 Paleoindian Colonization of the Americas: Implications from an Examination 

of Physiography, Demography, and Artifact Distribution. American Antiquity 

65(1):43-66. 

Anderson, T. W. , R. W . Mathews and C. E . Schweger 

1989 Holocene Climatic Trends in Canada with Special Reference to the 

Hypsithermal Interval. In Quaternary Geology of Canada and Greenland, edited by 

R. J. Fulton, pp. 520-528. vol . v. K - l . Geological Society of Canada. 



161 

Anthony, D . W . 

1990 Migration in Archaeology: The Baby and the Bathwater. American 

Anthropologist 92:895-914. 

Ba l l , B . F. 

1983 Radiocarbon Estimates from the Sibbald Creek Site. EgPr-2. In Archaeology 

in Alberta, edited by D . Burley, pp. 177-185. vol . Occasional Paper No . 21. 

Archaeological Survery of Alberta, Edmonton. 

Beaton, J. M . 

1991 Colonizing Continents: Some Problems from Australia and the Americas. In 

The First Americans: Search and Research, edited by T. D . Dillehay and D. J. 

Meltzer, pp. 19-66. C R C Press, Boca Raton. 

Beaudoin, A . B . 

1988 Alberta Radiocarbon Dates. In Archaeology in Alberta 1987, edited by M . 

Magne, pp. 159-168. vol . 32. Archaeological Survey of Alberta, Edmonton. 

1992 Early Holocene Paleoenvironmental Data Preserved in "Non-Traditional" 

Sites, paper given at the 2nd Palliser Triangle Global Change Conference. 

2000 Home on the Range and How It's Changed: Holocene Environments on the 

Canadian Plains. Paper presented in the 2000 Q U A T S lecture series, University of 

Calgary. 

Beaudoin, A . B . , M . Wright and B . Ronaghan 

1996 Late Quaternary Landscape History and Archaeology in the "Ice-Free 

Corridor": Some Recent Results from Alberta. Quaternary International 32:113-

126. 



Binford, L . R. 

1980 W i l l o w Smoke and Dog's Tails: Hunter-Gatherer Settlement Systems and 

Archaeological Site Formation. American Antiquity 45(1):4-20. 

1983 In Pursuit of the Past: Decoding the Archaeological Record. Thames and 

Hudson. New York. 

1990 Mobil i ty, Housing, and Environment: A Comparative Study. Journal of 

Anthropological Research 46:119-152. 

Blake, W. J. 

1984 Geological Survey of Canada Radiocarbon Dates XXIV. Geological Survey 

of Canada. Geological Survey of Canada Paper 84-7. 

1986 Geological Survey of Canada Radiocarbon Dates XXV. Geological Survey 

of Canada. Geological Survey of Canada Paper 85-7. 

Bobrowsky: T., V . Levson, J. W . Brink, T. H . Gibson, B . E . Spurling and N . W. Rutter 

1990 Geoarchaeology of Western and Northern Canada In Geological Society of 

America Centennial Special Volume No. 4, pp. 87-122. 

Bonnichsen, R. 

1991 Clovis Origins. In Clovis: Origins and Adaptations, edited by Robson 

Bonnichsen and Karen Turnmire, pp. 309-329. Center for the Study of the First 

Americans, Corvallis. 

Bowman, S. 

1990 Radiocarbon Dating. University of California Press, Berkeley. 



163 

Boydell , A . N . 

1978 Multiple Glaciations in the Foothills, Rocky Mountain House Area. Alberta 

Research Council Bulletin No . 36. 

Brumley, J. H . and B . Dau 

1988 Historical Resource Investigations Within the Forty Mile Coulee Reservoir. 

Archaeological Survey of Alberta, Manuscript Series No . 13, Edmonton. 

Burns, J. A . 

1996 Vertebrate Paleontology and the Alleged Ice-Free Corridor: The Meat of the 

Matter. Quaternary International 32:107-112. 

Campbell, C. and I. A . Campbell 

1997 Calibration, Review and Geomorphic Implications of Postglacial 

Radiocarbon Ages in Southwestern Alberta, Canada. Quaternary Research 47:37-

44. 

Canadian Archaeological Radiocarbon Database (C.A.R.D. ) 

2000 http://www.canadianarchaeology.com/radiocarbon/card/card.htm 

Carlson, R. L . 

1991 Clovis From the Perspective of the Ice-Free Corridor. In Clovis Origins and 

Adaptations, edited by Robson Bonnichsen and Karen Turnmire, pp. 81-90. Center 

for the Study of First Americans, Corvallis. 

Chamberlin, T. C. 

1894 Glacial Phenomenon of North America In In the Great Ice Age, edited by J. 

Geike. Pp. 724-776. Edward Stanford, London. 

http://www.canadianarchaeology.com/radiocarbon/card/card.htm


Chamberlin, T. C. 

1965 The Method of Multiple Working Hypotheses. Science 148:754-759. 

Chlachula, J. 

1994 Varsity Estates- A Paleo-American Site in Southwestern Alberta, Canada 

(1990-1992 Investigations). Anthropologie 32(2):101-127. 

1996 Geology and Quaternary Environments of the First Preglacial Palaeolithic 

Sites Found in Alberta, Canada. Quaternary Science Reviews 15:285-313. 

Chlachula, J. and R. L . Blanc 

1996 Some Artifact-Diagnostic Criteria of Quartzite Cobble-Tool Industries from 

Alberta. Canadian Journal of Archaeology 20:61-73. 

Christenson, A . and D . W . Read 

1977 Numerical Taxonomy, R-Mode Factor Analysis, and Archaeological 

Classification. American Antiquity 42(2):163-179. 

Christiansen, E . A . and E . K . Sauer 

1988 Age of the Frenchman Valley and Associated Drift South of the Cypress 

Hil ls , Saskatchewan, Canada. Canadian Journal of Earth Sciences 25(10): 1703-

1708. 

Churcher, C. S. 

1984 Faunal Correlations of Faunal Deposits in Western Canada. Journal of 

Paleontology 53(1):71-76. 



165 

Churcher, C. S. and M . C. Wilson 

1979 Quaternary Mammals from the Eastern Peace River District, Alberta. Journal 

of Paleontology 53:71-76. 

Clark, D. W . 

1984 Some Practical Applications of Obsidian Hydration Dating in the Subarctic. 

Arctic 37:91-109. 

1991 The Northern (Alaska-Yukon) Fluted Points. In Clovis: Origins and 

Adaptations, edited by Robson Bonnichsen and Karen Turnmire, pp. 35-48. Center 

for the Study of the First Americans, Corvallis. 

Clark, G . A . 

1994 Migration as an Explanatory Concept in Paleolithic Archaeology. Journal of 

Archaeological Method and Theory 1(4):305-343. 

Clayton, L . 

1964 Karst Topography on Stagnant Glaciers. Glaciology 5:107-112. 

Collins, M . B . , T. R. Hester, D . Olmstead and P. J. Headrick 

1991 Engraved Cobbles from Early Archaeological Contexts in Central Texas. 

Current Research in the Pleistocene 8:13-15. 

Davis, L . B . and S. T. Greiser 

1992 Indian Creek Paleoindians: Early Occupation of the Elkhorn Mountains' 

Southeast Flank, West-Central Montana In Ice Age Hunters of the Rockies, edited 

by Dennis J. Stanford and Jane S. Day, pp. 225-284. University Press of Colorado, 

Niwot. 



166 

Dincauze, D . F. 

1984 A n Archaeo-logical Evaluation of the Case for Pre-Clovis Occupation. 

Advances in World Archaeology 3:275-323. 

Dixon, J. E . 

1993 Quest for the Origins of the First Americans. University of New Mexico 

Press, Albuquerque. 

2001 Human Colonization of the Americas :Timing, Technology, and Process. 

Quaternary Science Reviews 20:277-299. 

Driver, J. C. 

1996 The Significance of the Fauna from the Charlie Lake Cave Site. In Early 

Human Occupation in British Columbia, edited by Roy L . Carlson and Luke D. 

Bona, pp. 21-28. U B C Press. 

1998 Human Adaptation at the Pleistocene/Holocene Boundary in western Canada, 

11,00 to 9,000 B.P . Quaternary International 49:141-150. 

Driver, J. C , M . Handly, K . R. Fladmark, D. E. Nelson, G . M . Sullivan and R. Preston 

1996 Stratigraphy, Radiocarbon Dating, and Culture History of Charlie Lake Cave, 

British Columbia. Arctic 49 (3):265-277. 

Driver, J. C. and K . A . Hobson 

1992 A 10 500-Year Sequence of Bird Remains from the Southern Boreal Forest 

Region in Western Canada. Arctic 45 (2):105-110. 



167 

Dumond, D . E . 

1998 The Archaeology of Migration: Following the Fainter Footsteps. Arctic 

Anthropology 35(2):59-76. 

Dyck, I. 

1983 The Prehistory of Southern Saskatchewan. In Tracking Ancient Hunters: 

Prehistoric Archaeology in Saskatchewan, edited by I. Dyck, pp. 63-126. 

Saskatchewan Archaeological Society, Saskatoon. 

Dyck, W. and J. G . Fyles 

1963 Geological Survey of Canada Radiocarbon Dates I and II. Geological Survey 

of Canada. Copies available from Geological Survey of Canada Paper 63-21. 

Dyke, A . S. and V . K . Prest 

1987 Late Wisconsinan and Holocene History of the Laurentide Ice Sheet. 

Géographie Physique et Quaternaire 41(2):237-263. 

Eerkens, J. W . and R. L . Bettinger 

2001 Techniques for Assessing Standardization in Artifact Assemblages: Can we 

Scale Metric Variability? American Antiquity 66(3): 493-504. 

Farrand, W . R. 

1990 Origins of Quaternary-Pleistocene-Holocene Stratigraphie Terminology. In 

Establishment of a Geological Framework for Paleoanthropology, edited by L . F. 

Laporte, pp. 15-22. vol. G . S . A . Special Paper No. 242. Geological Society of 

America, Boulder. 



168 

Faught, Michael 

1996 Clovis Origins and Underwater Archaeology in Northwestern 

FloridafPaleoindian and Archaic). Unpublished Ph.d dissertation. Dept. of 

Anthropology. University of Arizona. 

Fedirchuk, G . J. 

1986 The Duckett Site: 10,000 Years of Prehistory on the Shore of Ethel Lake, 

Alberta. Manuscript Prepared for Esso Resources Limited. 

Fedje, D. W. , J. M . White, M . C. Wilson, D . E . Nelson, J. S. Vogel and J. E . Southon 

1995 Vermil ion Lakes Site: Adaptations and Environments in the Canadian 

Rockies During the Latest Pleistocene and Early Holocene. American Antiquity 

60(1):81-108. 

Fiedel, S. J. 

1999 Older than We Thought: Implications of Corrected Dates for Paleoindians. 

American Antiquity 64(1):95-115. 

Figgens, J. D . 

1927 The Antiquity of M a n in America. Natural History 27:229-239. 

Fladmark, K . R. 

1978 The Feasibility of the Northwest Coast as a Migration Route for Early Man. 

In Early Man in America: From a Circum-Pacific Perspective, pp. 119-128. 

Archaeological Researches International, Edmonton. 

1983 Times and Places: Environmental Correlates of Mid-to Late Wisconsinan 

Human Population Expansion in North America In Early Man in the New World, 

edited by Richard Shutler Jr., pp. 13-42. Sage Publications, London. 



169 

1996 The Prehistory of Charlie Lake Cave. In Early Human Occupation in British 

Columbia, edited by Roy L . Carlson and Luke D . Bona, pp. 11-20. University of 

British Columbia Press, Vancouver. 

Fladmark, K . R., J. C. Driver and D . Alexander 

1988 The Paleoindian Component at Charlie Lake Cave (HbRf 39), British 

Columbia. American Antiquity 53(2):371-384. 

Flenniken, J. J. 

1981 Stone Tool Reduction Techniques as Cultural Markers. In Stone Tool 

Analysis: Essays in Honor of Don E. Crabtree, edited by J. C. W . Mark G. Plew, 

M a x G . Pavesic, pp. 265-277. University of New Mexico Press, Albuquerque. 

Ford, J. A . 

1954 The Type Concept Revisited. American Anthropologist 56:42-54. 

Frison, G . and B . Bradley 

1999 The Fenn Cache: Clovis Weapons and Tools. One Horse Land and Cattle 

Company, Sante Fe. 

Frison, G. C. 

1991 Prehistoric Hunters of the High Plains. 2nd ed. Academic Press, San Diego. 

Frison, G. C. and L . C. Todd 

1982 The Agate Basin Site: A Record of the Paleoindian Occupation of the 

Northwestern High Plains. Academic Press, New York. 



170 

Goodyear, A . C. 

1999 The Early Holocene Occupation of the Southeastern United States: A 

Geoarchaeological Summary. In Ice Age Peoples of North America: Environments, 

Origins, and Adaptations, edited by Robson Bonnichsen and Karen Turnmire, pp. 

432-481. Oregon State University Press, Corvallis. 

Gramly, R. M . 

1980 Raw Materials Source Areas and "Curated" Tool Assemblages. American 

Antiquity 45:823-833. 

1982 The Vail Site: A Paleoindian Encampment in Maine. Bulletin of the Buffalo 

Society of Natural Sciences 30, Buffalo. 

1988 The Adkins Site: A Paleoindian Habitation and Associated Stone Structure. 

Persimmon Press, Buffalo. 

1990 Guide to the Paleo-Indian Artifacts of North America. Persimmon Près 

Monographs in Archaeology. Persimmon Press, Buffalo. 

Grayson, D . K . 

1987 A n Analysis of the Chronology of Late Pleistocene Mammalian Extinctions 

in North America. Quaternary Research 28:281-289 

Green, F. E . 

1963 The Clovis Blades: A n Important Addition to the Llano Complex. American 

Antiquity 29(2):145-165. 

Gryba, E. M . 

1983 Sibbald Creek: 11,000 Years of Human Use of the Alberta Foothills. 

Archaeological Survey of Alberta. Occasional Paper No . 22. 



171 

1988 An Inventory of Fluted Point Occurrences In Alberta. Manuscript on file 

with the Archaeological Survey of Alberta. 

2001 Evidence of the Fluted Point Tradition in Western Alberta In On Being 

First: Cultural Innovations and Environmental Consequences of First Peopling, 

edited by Jason Gillespie, Susan Tupakka, and Cristy de M i l l e , pp. 251-284. 

Chacmool, Calgary. 

Hall , D . 

1999 Alberta Scientists Track Mammoths Across recently Exposed Landscape. 

Mammoth Trumpet 14(4):1-6. 

Hamilton, T. D . and T. Goebel 

1999 Late Pleistocene Peopling of Alaska In Ice Age Peoples of North America: 

Environments, Origins, and Adaptations, edited by Robson Bonnichsen and Karen 

Turnmire, pp. 104-155. Oregon State University Press, Corvallis. 

Harke, H . 

1998 Archaeologists and Migration. Current Anthropology 39(1 ): 19-45. 

Haury, E . W . 

1953 Artifacts with Mammoth Remains, Naco, Arizona. American Antiquity 

19(1):1-14. 

Haynes, C. V . 

1964 Fluted Projectile Points: Their Age and Dispersion. Science 145:1408-1413. 

1968 Mammoth-Bone Shaft Wrench from Murray Springs. Science 159:186-197. 



172 

1980 The Clovis Culture. Canadian Journal of Anthropology 1:115-121. 

1987 Clovis Origin Update. The Kiva 52(2):83-93. 

1993 Clovis-Folsom Geochronology and Climate Change. In From Kostenki to 

Clovis: Upper Paleolithic- Paleoindian Adaptations, edited by O. Soffer and N . D. 

Praslov, pp. 219-326. Plenum Press, New York. 

Haynes, G . 

1991 Mammoths, Mastadons, and Elephants: Biology, Behavior, and the Fossil 

Record. Cambridge University Press, Cambridge. 

Helmer, J. W. and I. G . Robertson 

1990 A Quantitative Shape Analysis of Early Palaeo-Eskimo Endblades from 

Northern Devon Island. Canadian Journal of Archaeology 14:107-122. 

Henriksen, G . 

1996 Hunters in the Barrens: The Naskapi on the Edge of the White Man's World. 

Newfoundland Social and Economic Studies No. 12. Institute of Social and 

Economic Research. 

Hoffman, J. L . 

1990 Folsom Land Use: Projectile Point Manufacture and Rejuvination as Keys to 

Mobility. Paper Presented at the international conference "Raw Material Economy 

Among Prehistoric Hunter-Gatherers.". Arizona. 

Howard, C. D. 

1990 The Clovis Point: Characteristics and Type Description. Plains 

Anthropologist 35(129):255-262. 



173 

Hutton, M . J., G . M . MacDonald and R. J. Mott 

1996 Postglacial Vegetation History of the Mariana Lake Region, Alberta. 

Canadian Journal of Earth Sciences 31:418-425. 

Ives, J. W. and R. J. Dawe 

2000 Some Realistic Expectations for the Archaeology of the "Ice-Free Corridor". 

Paper presented at the 65th annual meeting of the Society for American 

Archaeology. Philadelphia. 

Jackson Jr., L . E . and A . Duk-Rodkin 

1996 Quaternary Geology of the Ice-free Corridor: Glacial Controls on the 

Peopling of the N e w World. In Prehistoric Mongoloid Dispersals, edited by T. 

Akazawa and E . Szathmary, pp. 214-227. Oxford University Press, Oxford. 

Jackson Jr., L . E . , F. M . Phillips and E . C. Little 

1999 Cosmogenic 36C1 Dating of the Maximum Limit of the Laurentide Ice Sheet 

in Southwestern Alberta. Canadian Journal of Earth Sciences 36:1347-1356. 

Jackson Jr . , L . E . , F. M . Phillips, K . Shimamura and E . C.Little 

1997 Cosmogenic 36C1 Dating of the Foothills Erratics Train, Alberta, Canada. 

Geology 25(3):195-198. 

Jackson, L . E . , G . M . MacDonald and M . C. Wilson 

1982 Paraglacial Origin for Terraced River Sediments in B o w Valley, Alberta. 

Canadian Journal of Earth Sciences 19:2219-2231. 

Kehoe, T. F. 

1966 The Distribution and Implications of Fluted Points in Saskatchewan. 

American Antiquity 31(4):530-539. 



174 

Kel ly , J. H . and M . P. Hanen 

1988 Archaeology and the Methodology of Science. University of New Mexico 

Press, Albuquerque. 

Kel ly, R. L . 

1983 Hunter-Gatherer Mobil i ty Strategies. Journal of Anthropological Research 

39:277-306. 

1995 The Foraging Spectrum: Diversity in Hunter-Gatherer Lifeways. 

Smithsonian Press, Washington D . C . 

Kel ly , R. L . and L . C. Todd 

1988 Coming Into the Country: Paleoindian Hunting and Mobil i ty. American 

Antiquity 53(2):231-244. 

Klassen, R. W . 

1989 Quaternary Geology of the Southern Canadian Interior Plains. In Quaternary 

Geology of Canada and Greenland, edited by R. J. Fulton, pp. 138-174. V o l . V . K - l . 

Geological Society of America. 

Kooyman, B . 

2001 Initial Colonization: Comparative Views of Clovis, Lapita, and Saladoid. In 

On Being First: Cultural Innovation and Environmental Consequences of First 

Peopling, edited by Jason Gillespie, Susan Tupakka and Christy deMille, pp. 93-116. 

Chacmool, Calgary. 

Kooyman, B . , M . E . Newman, C. Cluney, M . Lobb, S. Tolman: M c N e i l and L . V . Hil ls 

2001 Identification of Horse Exploitation by Clovis Hunters Based on Protein 

Analysis. American Antiquity 66(4):686-691. 



175 

Krieger, A . D . 

1954 A Comment on "Fluted Point Relationships" by John Witthoft. American 

Antiquity 19:273-275. 

Kutzbach, J. E . and T. Webb. I l l 

1993 Conceptual Basis for Understanding Late-Quaternary Climates. In Global 

Climates Since the Last Glacial Maximum, edited by H . E . Wright, Jr., J. E . 

Kutzback, T. Webb III, W. F. Ruddiman, F. A . Street-Perrott and P. J. Bartlein, pp. 

5-11. University of Minnesota Press, Minneapolis. 

Lahren, L . and R. Bonnichsen 

1974 Bone Foreshafts from a Clovis Burial in southwestern Montana. Science 

186:147-150. 

Landais, A . 

2001 Recent Research at the Lake Minnewanka Site. Paper presented at the Fifth 

Biennial Rocky Mountain Anthropological Conference. 

Le Blanc, R. J. and M . J. Wright 

1990 Macroblade Technology in the Peace River region of Northwestern Alberta. 

Canadian Journal of Archaeology 14:1-11. 

Lee, E . S. 

1966 A Theory of Migration. Demography 3:41-57. 

Leonard, E. M . 

1986 Use of Lacustrine Sedimentary Sequences as Indicators of Holocene Glacial 

History, Banff National Park, Alberta. Quaternary Research 26:218-231. 



176 

Lewarch, D. E . and M . J. O'Brien 

1981 The Expanding Role of Surface Assemblages in Archaeological Research. In 

Advances in Archaeological Method and Theory. V o l . 4. Michael B . Schiffer ed. 

Academic Press, N e w York. P. 297-333 

Liverman, D . G . E . 

1989 The Quaternary Geology of the Grande Prairie Area, Alberta. Ph.D 

dissertation, University of Alberta. 

Liverman, D . G . E . , N . R. Catto and N . W. Rutter 

1989 Laurentide Glaciation in West-Central Alberta: A Single (Late Wisconsinan) 

Event. Canadian Journal of Earth Sciences 26:266-274. 

Lowdon, J. A . and W . B . Jr. 

1968 Geological Survey of Canada Radiocarbon Dates VII. Geological Survey of 

Canada. Geological Survey of Canada Papers 68-2 part B . 

1975 Geological Survey of Canada Radiocarbon Dates XV. Geological Survey of 

Canada. Geological Survey of Canada Papers 75-7. 

1979 Geological Survey of Canada Radiocarbon Dates XLX. Geological Survey of 

Canada. Geological Survey of Canada Papers 79-7. 

1980 Geological Survey of Canada Radiocarbon Dates XX. Geological Survey of 

Canada. Geological Survey of Canada Papers 80-7. 

Lowdon, J. A . , I. M . Robertson and W. B . Jr. 

1977 Geological Survey of Canada Radiocarbon Dates XVII. Geological Survey of 

Canada. Geological Survey of Canada Papers 77-7. 



177 

1979 Geological Survey of Canada Radiocarbon Dates XI. Geological Survey of 

Canada. Geological Survey of Canada Paper 71-7. 

Lynch, T. F. 

1991 The Peopling of the Americans: A Discussion. In First Americans: Search 

and Research, edited by David Meltzer and Tom Dillehay, pp. 267-277. C R C Press. 

Baton Rouge. 

MacDonald, G. M . 

1982 Late Quaternary Paleoenvironments of the Morley Flats Kananaskis Valley 

of Southwestern Alberta. Canadian Journal of Earth Sciences 19(1):23-35. 

MacDonald, G . M . , R. P. Beukens, W. E. Kieser and D. H . Vitt 

1987 Comparative Radiocarbon Dating of Terrestrial Plant Macro fossils and 

Aquatic Moss from the "Ice-Free Corridor" of Western Canada. Geology 15:837-

840. 

MacDonald, G. M . and L . C. Cwynar 

1985 A Fossil Pollen Based Reconstruction of the Late Quaternary History of 

Lodgepole Pine (Pinus Contorta ssp. latifolia) in the Western Interior of Canada. 

Canadian Journal of Forestry Research 15:1039-1044. 

MacDonald, G . M . and T. K . McLeod 

1996 The Holocene Closing of the "Ice-Free Corridor": A Biogeographical 

Perspective. Quaternary International 32:87-95. 



178 

Mandryk, C. A . S. 

1992 Paleoecology as Contexual Archaeology: Human Viability of the Late 

Quaternary Ice-Free Corridor, Alberta, Canada. Ph.D, University of Alberta. 

1993 Hunter-Gatherer Social Costs and the Non-viability of Submarginal 

Environments. Journal of Anthropological Research 49:39-71. 

1996 Late Wisconsinan Déglaciation of Alberta: Process and Palaeogeography. 

Quaternary International 32:79-85. 

1998 The Ice-Free Corridor (or not?): A n Inland Route B y Any Other Name Is Not 

So Sweet Nor Adequately Considered. In On Being First: Cultural Innovation and 

Environmental Consequences of First Peopling. Eds. Jason Gillepsie, Susan 

Tupakka, and Christy deMille. Pp. 575-588. Chacmool. Calgary. 

Mandryk, C. A . S., H . Josenhans, D. W. Fedje and R. W . Mathewes 

2001 Late Quaternary Paleoenvironments of the Northwestern America: 

Implications for Inland versus Coastal Migration Routes. Quaternary Science 

Reviews 20:301-314. 

Martin: S. 

1973 The Discovery of America. Science 179:969-974. 

Mathews, W. H . 

1980 Retreat of the Last Ice Sheets in Northeastern British Columbia and Adjacent 

Alberta. Geological Society of Canada Bulletin 331. 

Mehringer, J. J. 

1988 Weapons of Ancient Americans. National Geographic 174:500-503. 



179 

Meltzer, D . 

1983 The Antiquity of M a n and the Development of American Archaeology. In 

Advances in Archaeological Method and Theory, edited by M . Schiffer, pp. 1-51. 

vol . 6. Academic Press. 

1984a Late Pleistocene Human Adaptations in Eastern North America. 

Unpublished Dissertation, University of Washington. 

1984b On Stone Procurement and Settlement Mobil i ty in Eastern Fluted Point 

Groups. North American Archaeologist 6(1):1-24. 

1989 Was Stone Exchanged Among Eastern North American Paleoindians? In 

Eastern Paleoindian Lithic Resource Use, edited by C. J. Wells, a. J. C. Lothrop. 

Westview Press. Boulder. 

1993 Is There A Clovis Adaptation? In From Kostenki to Clovis: Upper 

Paleolithic-Paleo-Indian Adaptations, edited by O. Soffer and N . D . Pralov. 

Plennum Press, N e w York. 

2001 Why We Stil l Don't Know When the First People Came to North America 

Paper presented at the 31 st Annual Chacmool Conference. Calgary. 

Meltzer, D . , D. Grayson, G . Ardi la , A . W. Baker, D . F. Dincauze, C. V . Haynes, F. Mena, L . 

Nunez and D . J. Stanford 

1997 On the Pleistocene Antiquity of Monte Verde, Southern Chile. American 

Antiquity 62(4):659-663. 



180 

Moran, S. R. 

1986 Surfìcial Geology of the Calgary Urban Area. Alberta Research Council 

Bulletin No . 53. 

Morían, R. E . 

1990 Peopling of the N e w World: A Discussion. In Clovis Origins and 

Adaptations, edited by R. Bonnichsen and K . Turnmire, pp. 303-307. Oregon State 

University Press, Corvallis. 

Morrow, J. E . and T. A . Morrow 

1999 Geographic Variation in Fluted Projectile Points: A Hemispheric Perspective. 

American Antiquity 64(2):215-231. 

Mosimann, J. E. and P. S. Martin 

1975 Simulating Overki l l Among Paleoindians. American Scientist 63:304-313. 

Mott, R. J. and L . E . J. Jr. 

1982 A n 18000 year Palynological Record from Southern Alberta Segment of the 

Classical "Ice-Free Corridor". Canadian Journal of Earth Sciences 19(3):504-513. 

Munro, M . and J. Shaw 

1997 Erosional Origin of Hummocky Terrain in South-Central Alberta, Canada. 

Geology 25(11):1027-1030. 

Nance, J. D . 

1972 Classification and Analysis of Artifacts, unpublished Ph.D. dissertation, 

Dept. of Archaeology, University of Calgary. 



181 

Oetelaar, G . A . 

1999 The Evolution of the Physical, Biological, and Cultural Landscape of 

Southern Alberta during the Early Holocene. Paper presented at the 32 n d Annual 

Conference of the Canadian Archaeological Association. 

Onge, D. A . S. 

1972 Sequence of Glacial Lakes in North-Central Alberta. Geological Society of 

Canada Bulletin 213. 

Osborn, G . , L . Jackson Jr, R. Berendregt, R. Enkin, R. Young and P. Wilson 

1999 Geologic Constraints on Archaeological Interpretations at Varsity Estates, 

Calgary, Alberta. Quaternary International. 68-71:209-215. 

Popper, K . R. 

1962 Conjectures and Refutations. Basic Books, N e w York. 

Rains, B . , D . K v i l l and J. Shaw 

1990 Evidence and Some Implications of Coalescent Cordilleran and Laurentide 

Glacier Systems in Western Alberta In A World of Real Places: Essays in Honor of 

William C. Wonders, edited by J. Shaw and E . L . Jackson, pp. 147-161. University 

of Alberta. Edmonton. 

Rains, B . , J. Shaw, R. Skoye, D . Sjogren and D. K v i l l 

1993 Late Wisconsin Subglacial Megaflood Paths in Alberta. Geology 21:323-326. 

Rains, B . and J. Welch 

1988 Out-of-Phase Holocene Terraces in Part of the North Saskatchewan River 

Basin, Alberta. Canadian Journal of Earth Sciences 25:454-464. 



182 

Ranere, A . J. and R. G . Cooke 

1991 Paleoindian Occupation in the Central American Tropics. In Clovis: Origins 

and Adaptations, edited by Robson Bonnichsen and Karen Turnmire, pp. 237-254. 

Center for the Study of the First Americans, Corvallis. 

Reeves, Brian O . K . 

1973 The Nature and Age of the Contact Between the Laurentide and Cordilleran 

Ice Sheets in the Western Interior of North America. Arctic and Alpine 

Research. 5(1):1-16. 

Ritchie, J. C. 

1976 The Late-Quaternary Vegetational History of the Western Interior of Canada. 

Canadian Journal of Botany 54:1793-1818. 

1989 History of the Boreal Forest of Canada. In Quaternary Geology of Canada 

and Greenland, edited by R. J. Fulton, pp. 508-512. vol . v. K - l . Geological Society 

of Canada. 

Ritchie, J. C. and G. M . Macdonald 

1986 The Patterns of Post-Glacial White Spruce. Journal of Biogeography 13:527-

540. 

Ritchie, W. A . 

1956 Prehistoric Settlement Patterns in Northeastern North America In 

Prehistoric Settlement Patterns in the New World, edited by G . R. Willey, pp. 72-80. 

vol . 23. V ik ing Fund Publications in Anthropology, N e w York. 

Roosa, W. B . 

1965 Some Great Lakes Fluted Point Types. Michigan Archaeologist 11(3 and 

4):89-102. 



183 

Rouse, I. 

1986 Migrations in Prehistory: Inferring Population Movement for Cultural 

Remains. Yale University Press, London. 

Ruddiman, W . F. 

1987 Synthesis: The Ocean/ Ice Sheet Record. In North America and Adjacent 

Oceans During the Last Déglaciation, edited by W. F. Ruddiman and H . E. Wright 

Jr, pp. 463-478. Geological Society of America, Boulder. 

Rutter, N . 

1981 Late Pleistocene History of the Western Canadian Ice-Free Corridor. 

Canadian Journal of Anthropology 1:1-8. 

Sackett, J. R. 

1982 Approaches to Style in Lithic Archaeology. Journal of Anthropological 

Archaeology 1:59-112. 

Saxberg, N . and B . O. K . Reeves 

n.d. The First 2000 Years of Oil Sands History: Ancient Hunters at the Northwest 

Outlet of Glacial Lake Agassiz. Unpublished Report Written for Syncrude Canada 

Ltd. 

Schweger, C , T. Habgood and M . Hickman 

1981 Late Glacial-Holocene Climate Changes of Alberta: The Record From Lake 

Sediment Studies. In The Impact of Climate Fluctuations on Alberta's Resources and 

Environment, edited by K . R. Leggat and J. T. Kotylak, pp. 47-60. vol . Proceedings 

of the Workshop and Annual Meeting of the Alberta Climatological Association 

Report W . A . E . S . 1-81. 



184 

Schweger, C E . 

1989 Paleoecology of the Western Canadian Ice-Free Corridor. In Quaternary 

Geology of Canada and Greenland, edited by R. J. Fulton, pp. 491-498. V o l . V . K - 1 . 

Geological Survey of Canada. 

Shaw, J. 

1996 A Meltwater Model for Laurentide Subglacial Landscapes. In 

Geomorphology Sans Frontières, edited by S. Brian Mca in a. Derek C. Ford, pp. 

181-235. John Willey and Sons. New York. 

Spaulding, A . C . 

1953 Statistical Techniques for the Discovery of Artifact Types. American 

Antiquity 18(4):305-393. 

Stalker, A . M . 

1981 The Geology of the Ice-Free Corridor: The Southern Half. Canadian Journal 

of Anthropology 1:11 -13. 

Stanford,D. 

1990 Clovis Origins and Adaptations: A n Introductory Perspective. In Clovis 

Origins and Adaptations, edited by Robson Bonnichsen and Karen Turnmire, pp . l -

15. Center for the Study of the First Americans. Oregon State University Press, 

Corvallis. 

1999 Paleoindian Archaeology and Late Pleistocene Environments in the Plains 

and Southwestern United States. In Ice Age People of North America: Environments, 

Origins, and Adaptations, edited by Robson Bonnichsen and Karen Turnmire, pp. 

281-339. Center for the Study of the First Americans, Corvallis. 



185 

Storck, P. L . 

1983 The Fischer Site, Fluting Techniques, and Early Paleo-Indian Cultural 

Relationships. Archaeology of Eastern North America 11:80-97. 

1990 Imperialists Without a State: The Cultural Dynamics of Early Paleoindian 

Colonization as Seen from the Great Lakes. In Clovis: Origins and Adaptations, pp. 

153-162. edited by Robson Bonnichsen and Karen Turnmire, pp.153-162. Center for 

the Study of the First Americans. Oregon State University Press, Corvallis. 

Surovell, T. 

2000 Early Paleoindian Women, Children, Mobil i ty and Fertility. American 

Antiquity 65(3):493-508. 

Taylor, R. E . 

1987 Radiocarbon Dating: An Archaeological Perspective. Academic Press, New 

York. 

Taylor, R. E . , C. V . Haynes and M . Stuvier 

1996 Clovis and Folsom Age Estimates: Stratigraphie Context and Radiocarbon 

Calibration. Antiquity 70(269):515-525. 

Teller, J. T. 

1987 Proglacial Lakes and the Southern Margin of the Laurentide Ice Sheet. In 

North America and Adjacent Oceans During the Last Déglaciation, edited by W . F. 

Ruddiman and H . E . Wright Jr., pp. 39-70. Geological Society of America, Boulder. 

Tompkins, C. N . 

1993 Classifying Clovis Points: A Study in Metric Variability, unpublished M . A . 

thesis, Dept. of Anthropology, University of Arizona. 



186 

Trigger, B . G . 

1998 Archaeology and Epistemology: Dialoguing Across the Darwinian Chasm. 

American Journal of Archaeology 102:1-34. 

Turner, M . D . , E . J. Zeller, G . A . Dreschoff and J. C. Turner 

1999 Impact of Ice-Related Plant Nutrients on Glacial Environments. In Ice Age 

People of North America: Environments, Origins, and Adaptations, edited by 

Robson Bonnichsen and Karen Turnmire, pp. 42-77. Oregon State University Press, 

Corvalis, Oregon. 

Vance, R. E . 

1986 Pollen Stratigraphy of Eaglenest Lake, Northeastern Alberta. Canadian 

Journal of Earth Sciences 23:11-20. 

Vickers, J. R. 

1986 Alberta Plains Prehistory: A Review. Archaeological Survey of Alberta. 

Occasional Papers Numbers 27 and 28. 

Vivian, B . 

1993 Archaeological Investigations in the High Country of Banff National Park. 

Research Links 1(3):3-4. 

White, J. M . and R. W . Mathewes 

1986 Postglacial Vegetation and Climate Change in the Upper Peace River 

District, Alberta. Canadian Journal of Botany 64:2305-2318. 

White, J. M . , R. W . Mathews and W . H . Mathews 

1985 Late Pleistocene Chronology and Environment of the "Ice-Free Corridor" of 

Northwestern Alberta. Quaternary Research 24:173-186. 



187 

Whiting, J. W . M , J. A . Sodergren and S. M . Stigler 

1982 Winter Temperature as a Constraint to the Migration of Pre-industrial 

Peoples. American Anthropologist 84:279-298. 

Whittaker, J. C , D . Caulkins and K . A . Kamp 

1998 Evaluating Consistency in Typology and Classification. Journal of 

Archaeological Method and Theory 5(2):129-164. 

Wiessner, P. 

1983 Style and Social Information in Kalahari San Projectile Points. American 

Antiquity 48(2):253-276. 

Wilmeth, R. 

1968 A Fossilized Bone Artifact From Southern Saskatchewan. American 

Antiquity 33(1):100-101. 

Wilson, I. R. 

1996 Paleoindian Sites in the Vicini ty of Pink Mountain. In Early Human 

Occupation in British Columbia, edited by R. L . Carlson and Luke D. Bona, pp. 29-

34. University of British Columbia Press, Vancouver. 

Wilson, M . C . 

1983 Once Upon a River: Archaeology and Geology of the Bow River Valley at 

Calgary, Alberta, Canada. National Museum of M a n Mercury Series. 

Archaeological Survey of Canada Paper No. 114. 

1990 Archaeological Geology in Western Canada: Techniques, Approaches, and 

Integrative Themes. In Archaeological Geology of North America, edited by N . P. a. 

J. D . Lasca, pp. 61-86. vol . 4. Geological Society of America, Boulder. 



188 

1993 Radiocarbon Dating the Ice-Free Corridor: Problems and Implications. In 

The Palliser Triangle: A Region in Space and Time, edited by R . W . Barendregt, M . 

C. Wilson, and F.J. Janunis. pp. 165-206. University of Lethbridge Press, 

Lethbridge. 

Wilson, M . C. and J. A . Burns 

1999 Searching for the Earliest Canadians: Wide Corridors, Narrow Doorways, 

Small Windows. In Ice Age People of North America: Environments, Origins, and 

Adaptations, edited by Robson Bonnichsen and Karen Turnmire, pp. 213-248. 

Oregon State University Press, Corvallis. 

Wood, W. R. (editor) 

1998 Archaeology on the Great Plains. University of Kansas Press, Lawrence. 

Wormington, H . M . and R. G . Forbis 

1965 An Introduction to the Archaeology of Alberta, Canada. Proceedings of the 

Denver Museum of Natural History 11. Denver Museum of Natural History, Denver. 

Wylie, A . 

1994 Evidential Constraints: Pragmatic Objectivity in Archaeology. In Readings in 

the Philosophy of Social Science. Eds. Michael Martin and Lee Mclntyre. New York, 

1-28. 

Young, R. R. 

1991 Late Pleistocene Geomorphology of the Hand Hills Area, Southern Alberta. 

M . S . Thesis, University of Alberta. 



Young, R. R., J. A . Burns, D . G. Smith, L . D . Arnold and R. B . Rains 

1994 A Single, Late Wisconsin, Laurentide Glaciation, Edmonton Area and 

Southwestern Alberta. Geology 22:683-686. 

Young, R. R., R. B . Rains and G. Osborn 

1998 Comment on "Geology and Quaternary Environments of the First Preglacial 

Palaeolithic Sites Found in Alberta, Canada" B y Jiri Chlachula. Quaternary Science 

Reviews 17:449-453. 



190 

Appendices 



191 

Appendix One 

Radiocarbon Dates 

Site Name/ Material/ Species Radiocarbon Lab Number Reference 

Locality Dated Date, B.P. 

Paleontological 

Dates 

Clover Bar Pit Bison metacarpal 11,620 +/- 170 A E C V : 1203c Burns 1996 

Edmonton 

Clarke Pit Mammal Bone 11,370 +/- 170 G S C : 613 Burns 1996 

Cochrane 

N . Saskatchewan Mammal Indet. 11,345 +/-420 S: 2385 Burns 1996 

River/ Edmonton 

Legislature locality Mammal bone 11,345 +/-420 S:2385 Rains and Welch 

Edmonton 1988 

Gal le l l i Pit Mammal bone 11,300 +/-290 R L : 757 Wilson 1981 

Calgary 

Oldman Drainage Mammuthus molar 11,220 +/- 60 Beta: 79915 C A R D 2000 

Barton Creek 

Medicine Hat Mammal Bone 11,200+/-200 G S C : 805 Burns 1996 

M i l k River Ridge Equus Bone 11,180 +/- 150 R I D D L : 662 Burns 1996 

M i l k River 

Clarke Pit Mammal bone 11,100 +/- 160 G S C : 9 8 9 Wi l son 1981 (in 

Cochrane Stalker 1968) 

Legislature locality M a m m a l bone 10,740 +/- 470 S: 1923 Rains and Welch 

Edmonton 1988 

Clover Bar Pit Bison horn core 10,730 +/- 160 A E C V : l i l l e Burns 1996 

Edmonton 

Griffin Pit Mammal bone 10,760 +/- 160 G S C : 612 Wi l son 1981 (in 

Cochrane Stalker 1968) 

James River Bridge Mammuthus tibia 10,320 +/- 325 G X : 2 9 1 8 D C A R D 2000 

James River 
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Site Name/ Material/ Species Radiocarbon Lab Number Reference 

Locality Dated Date, B.P. 

James River Bridge Mammuthus tibia 10,240 +/- 325 G X : 2918D Burns 1996 

Sundre 

Aquitaine Pit M a m m a l bone 10,200+/-280 G S C : 3065 Wilson 1981 

Calgary 

Athabasca Bison tibia 10,200 +/- 160 G S C : 1205 C A R D 2000 

Athabasca River 

Watino Bison cervical 10,200+/- 100 G S C : 2895 C A R D 2000 

Smoky River vert. 

Watino Bison tibia 10,200 +/- 100 G S C : 2902 C A R D 2000 

Smoky River 

Empress * Mammal bone 14,200 +/- 1120 G S C : 1 1 9 9 Burns 1996 

Seward locality * Cynomys bone 17,060 +/- 180 T O : 1143 C A R D 2000 

Hand Hi l ls 

Biogeographical 
• 

Dates 

Little Smoky River* shell 13,510+/-230 G S C : 694 Lowden and Blake 

1968 

Little Smoky River* shell 13,580 +/-260 G S C : 698 Lowden and Blake 

1968 

Freeman River * shell 12,400 +/- 600 G S C : 903 Lowden et.al. 1971 

Lorraine Lake* soil organics 12,350 +/- 440 A E C V : 431C Beaudoin 1987 

Pocahontas Stagnicola pr. 11,900/- 120 G C S : 3995 Blake 1986 

EgPs-48 charcoal 11,680 +/-250 A E C V : Newton 1991 

B o w Corridor 1053C 

Lofty Lake gyttja 11,400 +/- 190 G S C : 1049 Lowdon et.al. 1971 

Kingfisher Pond unknown 11,370+/-250 B G S : 1091 White 1987 

Moore Lake II Lake sediment 11,300 +/- 170 G S C : 2856 Blake 1984 

Mariana Lake* gyttja 11,300 +/- 110 G C S : 2038 Hutton et.al. 1994 
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Site Name/ 

Locality 

Material/ Species 

Dated 

Radiocarbon 

Date, B.P. 

Lab Number Reference 

Crowfoot Lake Salix twig 11,330 +/- 330 C A M S : 3065 Leonard 1986 

Fairfax Lake soil organics 11,225 +/- 120 S: 1705 Schweger et.al. 1981 

Spring Lake soil organics 11,200+/-400 W S U : 2557 White and Mathews 

1986 

Mitchel l Lake Gyttja 11,110+/- 110 T O : 572 Mandryk 1992 

Taber wood 11,000 +/-250 S:68 Tryl ich and Bayrock 

1966 

Freeman River wood 10,900 +/- 160 G S C : 859 Lowden et.al. 1971 

Cooking Lake mixed freshwater 10,900+/- 190 G S C : 2404 Lowden and Blake 

molluscs 1979 

FiPm-8 M a r l 10,810+/-300 S: 140 C A R D 2000 

Duffield 

Alpen Siding Lake gyttja 10,700 +/- 170 G S C : 1 0 9 3 Lowden et.al. 1971 

Eaglenest Lake soil organics 10,740+/- 150 Beta: 8287 Vance 1986 

Lone Fox Lake gyttja 10,700+/- 140 G S C : 3500 MacDonald and 

Cwyner 1985 

K i p p North Section Lymnaea elodes 10,600 +/-280 G S C : 1501 Lowden and Blake 

1975 

Longview Stagnicola elodes 10,600 +/- 100 G S C : 2162 Lowden and Blake 

1977 

Empress Bluf f Lymnaea elodes 10, 500 +/- 180 G S C : 1332 Lowdon et.al. 1971 

Taber Provincial Willow sp 10,500+/-200 G S C : 3 Dyke and Fyles 1963 

Park 

Nordegg Pond Potamogetón 10,500 +/- 140 Beta: 25148B Mandryk 1992 

seeds 

Taber wood 10,500+/-200 G C S : 3 Tryl ich and Bayrock 

1966 

Wedge Lake Populus wood 10,400+/- 110 G S C : 2 9 6 5 MacDonald 1982 
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Site Name/ Material/ Species Radiocarbon Lab Number Reference 

Locality Dated Date, B.P. 

Toboggan Lake wood 10,400 +/- 70 T O : 149 MacDona ld et. al. 

1987 

Clear Lake Organic clay 10,400+/-200 G C S : 1053 Lowden et.al. 1971 

Kananaskis Val ley Populus sp. 10,400 +/- 110 G S C : 2 9 6 5 Lowden and Blake 

1980 

Hampton's Dugout unknown 10,200 +/- 130 A E C V : Beaudoin 1992 

1386C 

Moore Lake II Lake sediment 10,200 +/- 160 G S C : 2 9 2 1 Blake 1984 

Webb Dugout Populus wood 10,150+/- 140 A E C V : Beaudoin 1992 

1596C 

Kearle Lake charred spruce 10,100+/- 60 Beta: 94234 Bouchet-Bert 2001 

needle 

Jenner Dugout wood 10,050+/- 110 A E C V : Beaudoin 1992 

1666C 

Boone Lake * organic detritus 12,650+/-320 W A T : 408 White and Mathews 

1985 

Mitchel l Lake * Sphaerium and 14,740 +/- 13 T O : 573 Mandryk 1992 

Psidium shells 

Mitchel l Lake * Sphaerium shells 17,960 +/- 160 T O : 574 Mandryk 1992 

Toboggan Lake* D. crassicostatus 16,130+/-80 T O : 150 MacDona ld et. al. 

1987 

Chalmers Bog* D. crassicostatus 18,300 +/-380 G S C : 2668 Mott and Jackson 

1982 

Chalmers Bog* D. crassicostatus 18,400+/- 1090 G S C : 2 6 7 0 Mott and Jackson 

1982 

Archaeological 

Dates 

DhPg-8 Pleistocene horse 1 1,330 +/- 80 Ha l l 1999 

Wal ly ' s Beach Site (species not ident.) 
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Site Name/ Material/ Species Radiocarbon Lab Number Reference 

Locality Dated Date, B.P. 

DhPg-8 Bison bone 11,130+/- 70 H a l l 1999 

Wal ly ' s Beach Site 

DhPg-8 Bootherium bone 10,980 +/- 90 Ha l l 1999 

Wal ly ' s Beach Site 

DkPb-2 W o o d 11,000+/-250 S: 68 C A R D 2000 

Oldman River 

DkPb-2 Salix sp. 10,500+/-200 G S C : 3 C A R D 2000 

Oldman River 

Vermi l ion Lakes Charred wood 10,780+/- 180 R D D L : 215 Fedje et. al. 1995 

Site, Banff Park 

Vermi l ion Lakes Charred wood 10,660+/-650 R D D L : 216 Fedje et. al. 1995 

Site, Banff Park 

Vermi l ion Lakes Charred seed 10,570+/- 150 R D D L : 85 Fedje et. al. 1995 

Site, Banff Park 

Vermi l ion Lakes bone collagen 10,390+/- 140 R D D L : 70 Fedje et. al. 1995 

Site, Banff Park 

Vermi l ion Lakes bone collagen 10,310+/-230 R D D L : 318 Fedje et. al. 1995 

Site, Banff Park 

Vermi l ion Lakes Charred wood 10,270+/- 100 R D D L : 79 Fedje et. al. 1995 

Site, Banff Park 

Vermi l ion Lakes Charred wood 10,210+/- 130 R D D L : 282 Fedje et. al. 1995 

Site, Banff Park 

HbRf-39 Bison bone 10,770 +/- 120 S F U : 454 Fladmark 1996 

Charlie Lake Cave, 

B . C . 

HbRf-39 Bison bone 10,450+/- 150 S F U : 300 Fladmark 1996 

Charlie Lake Cave, 

B . C . 
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Site Name/ 

Locality 

Material/ Species 

Dated 

Radiocarbon 

Date, B.P. 

Lab Number Reference 

HbRf-39 

Charlie Lake Cave, 

B . C . 

Bison bone 10,380 +/- 160 S F U : 378 Fladmark 1996 

HbRf-39 

Charlie Lake Cave, 

B . C . 

Bison bone 10,100+/-210 R I D D L : 392 Fladmark 1996 

EkPu-8 

James Pass 

Mammal bone 10,120 +/-80 T O : 3000 C A R D 2000 

Table 7.1 : The table lists all Alberta dates between 10,000 and 20,000 uncalibrated years 
B.P . The dates for each category are listed from oldest to youngest (with the exception of 
problematic dates). Some authors did not identify species or element dated. Those dates 
followed by an asterisk are problematic and discussed in the comment section. C A R D -
Canadian Archaeological Radiocarbon Database. 

Comments on the Radiocarbon dates 

Table 7.1 does not list all known late Pleistocene radiocarbon dates from Alberta. It 

is likely that a few dates published in the geographical literature have been missed while 

compiling this list. The table does, however, include all known archaeological dates and the 

most commonly cited paleontological and biogeographical dates. Dates were not included or 

excluded in the table for any theoretical or methodological reason. 

The dates, marked by an asterisk, are questionable for two reasons. First, the dates 

are problematic for one of several reasons including, but not limited to, sampling error, 

contamination, stratigraphie misplacement, and/or lab error. Second, these dates do not fit 

into the temporal range of the other sixty-six dates. A s Burns (1996) has demonstrated, 

Pleistocene radiocarbon dates within Alberta tend to fall into two groups. Those before ca. 

20,000 uncal B.P . and those after ca. 12,000 uncal B.P . Sixty-six (83.5%) of the seventy-

nine listed dates fall into Burns' (1996) second group. The final thirteen (16.5%) dates fall 

between 20,000 
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Figure 7.1: Radiocarbon Dates for Alberta. Left group are biogeographical, middle group are paleontological, right group are 
archaeological. Error bars are one standard deviation. See Table 7.1 for references. 
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B.P . and 12,000 B.P. and, therefore, must be explained. 

Empress- 14,200 +/- 1120 

This date was submitted by A . M . Stalker and published in Churcher (1984). Burns 

(1996:110) suggests that the date is too young because it was submitted, "before 

pretreatment methods were standardized." Although this argument may be valid, it begs the 

question of why Burns has not eliminated all pre-1979 radiocarbon dates from 

consideration. A better reason to question this date is the fact that it was acquired by 

combining several taxa into one group in order to get a large enough sample ( C A R D 2000). 

Furthermore, Stalker ( C A R D 2000) notes that the sample may have been contaminated 

because it was collected by three separate people, was damp and soft, and extremely 

weathered due to modern rootlets. 

The large error margin of 1120 years is also cause for concern. Bowman (1990:39) 

points out that conventional radiocarbon dating generally produces less precise results than 

A M S dating. Large error margins increase the potential that a date is the result of random 

counting (Bowman 1990), and may also suggest that the sample size was too small or that 

the sample was not counted long enough (Bowman 1990:40). Given these problems, it is 

my opinion that this date is unreliable, therefore, it w i l l not be discussed further. 

Seward Locality- 17,060 +/- 180 

This date was obtained by Young (1991) for his M.Sc . thesis. He argues that the date 

is too young because it was taken on a sample with only 0.2 % collagen remaining. Taylor 

(1987:61) argues that when dating Pleistocene samples using collagen, very small amounts 

of contamination can have dramatic effects on the resulting date. If the sample is very small 

(as is the case when dating Cynomys bone with only 0.2% collagen) then adequate 

pretreatment is difficult because each treatment (four is ideal) reduces the total datable 

sample (Taylor 1987:61). Further evidence that this date is likely in error comes from the 

fact that eight other dates were obtained for the same project ( all with much higher collagen 

levels) and all were dated before 22,000 B.P. Again given the low collagen level, it is argued 

that this date is in error and wi l l not be discussed further. 
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Little Smoky River-13,510 +/- 230 and 13,580 +/- 260 

These dates fall outside the range established by Burns (1996) although there is no 

documented reason to disregard them. The fact that they demonstrate stratigraphie 

compatibility (Lowdon and Jr. 1968:222) suggests that they may be valid. However, one 

needs to be aware of the potential problems with shell dating (listed below). Since no 

information is available regarding the species dated this date is suspect. 

Freeman River-12,400 +/- 600 

This date is inconsistent with the other date (10,900 +/- 160) obtained from the same 

stratigraphie position. Given that the younger date was obtained on wood, which is less 

susceptible to contamination than shell (see below), the younger date is likely closer to the 

actual calendar age (Lowdon and Jr. 1968). Even i f the date is accepted, the error margin of 

600 years could place the 12,400 date at ca. 11,800 B.P. , which is within the range 

established by Burns (1996). 

Lorraine Lake- 12,350 +/- 440 

This is an unpublished date cited by Beaudoin (1988). N o reference is available so 

little is known about the date's stratigraphie provenance. Although the date falls before the 

12,000 B.P . period the standard deviation could place the actual date younger thanl2,000 

B.P. . Given that there is no documented problem with this date, coupled with the fact that it 

does not dramatically contradict the chronology, it is tentatively accepted. 

Mariana Lake- 11,300 +/- 100 

The authors suggest that this date may be too old due to old carbon contamination, 

although, the date is consistent with other dates from the same lake. 

Boone Lake-12,650 +/- 320 

This date is likely too old due to contamination by organic matter of Cretaceous age 

(White, et al. 1985:173). Although this date was originally accepted by the authors, later 

comparison of this early date to the sedimatological, glaciological and radiocarbon record 

for the same lake suggested that this date was too old. The authors feel that the associated 

date of 11,700 +/- 260 ( S F U : 223) better represents the basal date for Boone Lake (White 

and Mathewes 1986:177). Therefore, the earlier date wi l l not be discussed further. 
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Mi t che l l L a k e - 14,740 +/- 13 and Mi tche l l L a k e - 17,960 +/- 160 

These dates were obtained by Mandryk (1992) for her dissertation. Although there 

are no absolute reasons to disregard these dates there are problems that may have produced 

erroneously old dates. Mandryk (1992:88) points out that aquatic macrofossils are prone to 

contamination by 'o ld ' carbon derived from coal or organic rich sediments. Wilson 

(1993:173) argues that the old carbon effect is greatest at the base of lake sequences. Given 

that the samples used to obtain these dates came from the lower fifth of the lake core 

(Mandryk 1992:83), it is likely that the old carbon effect was significant. Mandryk (1992) 

suggests that the samples dated were in good condition, thereby reducing the effects of 

secondary contamination, and the species chosen had a 'tight' shell matrix thus further 

reducing the effects of contamination. Although these precautions may have reduced the 

possibility of old carbon contamination, it is not eliminated. Given that these dates 

contradict all other dates in the province as well as the currently accepted deglacial model 

(e.g.,Young, et al. 1994), they are suspect. 

Toboggan L a k e - 16,130 +/- 80 and Chalmers Bog- 18, 300 +/- 380,18, 400 +/- 1090 

These dates were obtained from moss collected from the littoral zone of two Alberta 

lakes; both located in the foothills. The Chalmers Bog dates were widely cited as evidence 

for the existence of a maximum ice-free corridor (e.g., Mott and Jr. 1982). MacDonald et.al. 

(1987) have demonstrated that radiocarbon dates obtained on aquatic mosses are subject to 

large error. This is because aquatic mosses tend to incorporate 1 4C-deficient carbon during 

life which can result in radiocarbon dates which can be as much as 6000 years too old 

(MacDonald, et al. 1987). MacDonald et.al. (1987) demonstrate that the Toboggan Lake 

date of 16,130 +/- 130 is likely about 6000 years too old based on comparisons to the 

macrofossil and ash stratigraphy in the lake. It is probable that the 10,400 +/- 70 date 

obtained from wood fragments, best represents the basal date for Toboggan Lake. 

MacDonald et.al. (1987:837) conclude that, "these results demonstrate the potential 

unreliability of 1 4 C dates from aquatic mosses and raise serious concerns about the 

déglaciation dates from the ice-free corridor that were obtained from aquatic 
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Drepanocladius". We can, therefore, ignore the Chalmers Bog dates for the same reasons. 

Conclusion 

Although there are problems with many of the pre-12,000 B.P . dates listed in Table 

7.1, some of these dates cannot be absolutely eliminated from consideration. The problems 

associated with the problematic dates are also likely present in some of the accepted dates. 

The post-12,000 B.P . dates were not individually examined for reasons of time. The author 

accepts the fact that some of these dates may also be in error. However, i f a few of these 

dates are erroneous, it does not affect the overall pattern. 

Only four (5%) out of seventy-nine listed dates fall between 12,000 and 20,000 B.P. 

and cannot be disregarded based on documented error. This small percentage of outliers 

suggests that a real pattern is demonstrated and that Burns' (1996) categorization of 

paleontological dates can also, broadly, describe biogeographical dates for Alberta. Two 

possibilities remain (1) Burns' (1996) pattern is supported with the added demonstration of 

small, locally viable plant communities developing before ca. 13,000 B.P . (this is further 

discussed in the geological and environmental chapter); or (2) the Mitchell lake and Little 

Smoky River dates are erroneous for reasons not yet identified. A t present, there is no 

evidence that can allow for the adoption of either hypothesis over the other. 
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Appendix Two 

Radiocarbon Problems 

One of the major problems with modeling the late Pleistocene are the difficulties 

with radiocarbon dating. During the last 10,000 years of the Pleistocene, radiocarbon dating 

is subject to large calibration errors (Fiedel 1999), chronological reversals and plateaus 

(Fiedel 1999), increased contamination problems (Wilson 1993), standardization issues 

(Fiedel 1999) and other causes of error. Although these problems do not eliminate the value 

of radiocarbon dating, they must be addressed by archaeologists studying this period. 

One of the major issues is calibration. Stuart Fiedel (1999:95) sums up the problem 

this way: 

Recent analyzes of ice cores in Greenland, corals in Barbados, and ocean 
sediments in Japan and Europe have shown that radiocarbon dates for the 
terminal Pleistocene are about 2,000 years too young. Furthermore, because 
of significant carbon perturbations that are manifest as plateaus or abrupt age 
jumps, radiocarbon dates of ca. 12,500 to 10,000 B.P . [uncalibrated] must be 
critically evaluated. 

Until recently 1 4 C dates could only be calibrated by dendrochronology, which is only useful 

for dates as old as 11,700 calendar years (Fiedel 1999:96). N o w with ice cores and coral 

dating, l 4 C dates can be calibrated past 30,000 B.P. . This has confirmed earlier suspicions 

that as the dates got older the difference between radiocarbon years and calendar years 

would grow (Bowman 1990). For example, a 1 4 C date of ca. 4,000 B.P could be about 500 

years younger than its true calendar age, whereas a 1 4 C date of ca. 13,000 B.P . could be 

2,000 years younger than its true calendar age (Bowman 1990). 

A l l the dates presented in this thesis are uncalibrated unless otherwise stated. This 

means that they may be as much as 2,000 years too young in terms of calendar years. This 

has obvious implications regarding migration modeling, first peoples chronology, and the 

duration of site occupation. These are addressed in the main body as necessary. Some 

researchers may criticize the decision to leave all dates uncalibrated (e.g., Campbell and 

Campbell 1997), however, I would argue that since most archaeologists are more familiar 

with discussing radiocarbon chronologies, converting all dates to calendar years would add 

unnecessary confusion to the discussion. Ideally, as archaeologists become more familiar 
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with the calibration issues and standards are set for reporting 1 4 C dates then the discussion 

can be shifted to calendar years (Wilson 1993). 

The other major problems addressed in Fiedel's quote are the radiocarbon plateaus, 

jumps and reversals which are evident during the late Pleistocene. This is a particularly 

important problem for the peopling of Alberta for reasons that w i l l become obvious. Fiedel 

(1999:92) points out that because of abnormally large ratios of 1 4 C in the Late Pleistocene 

environment the natural decay rate of radiocarbon is effectively counterbalanced. This 

produces calendar dates between ca. 12,600 and 11,200 B.P. (Calibrated calendar dates) 

which appear nearly contemporary at between 10,600 and 10,100 B.P . (Radiocarbon dates). 

In other words, what appears to be about 500 radiocarbon years is actually about 1,400 

calendar years. 

This has obvious implications for modeling the peopling of Alberta. A s is 

demonstrated in the body of the thesis much of the chronology for the first peopling of 

Alberta is based on dated sites which fall into this 'time-warped' period. The Vermilion 

Lakes site, for example, produced two dates of 10,330 +/- 60 and 10,220 +/- 110 B.P. 

(Uncalibrated radiocarbon years) with wide stratigraphie separation (Fedje, et al. 1995). This 

is likely the result of the radiocarbon 'time-warp' which produced close dates that were 

likely separated by long periods of real time. Furthermore, i f we take the radiocarbon scale 

at face value it appears that there was a period of about 2,000 radiocarbon years during the 

Pleistocene for Alberta to be colonized (see Chapter Two). It is clear however, that this may 

have been more like 3,500 to 4,000 calender years. 

A final problem with radiocarbon dating during the late Pleistocene is demonstrated 

by Wilson (1993). He shows that the late Wisconsinan deglacial environment is particulary 

subject to contamination and error problems. He argues that a newly deglaciated landscape 

is hypersensitive to the old-carbon effect because of the massive influx of detrital carbon in 

the form of coal and bitumen (Wilson 1993:172). Glacial action can free large quantities of 

coal, bitumen, lignite. This freed carbonaceous and inorganic material can be incorporated 

into lakes and rivers (e.g., Vance 1986). Even a small amount of these materials can 

dramatically alter a radiocarbon result. This suggests that one needs to be very careful in 
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accepting apparently old dates without absolutely eliminating the possibility of old-carbon 

contamination. 

Wilson (1993) also points out other problems which are relevant for this discussion 

although a detailed examination of each is impossible due to space constraints. These 

include problems in dating aquatic mosses (see Appendix One), bone, wood, and paleosols. 

Each of these problems has impacted the study of Late Pleistocene Alberta and each wi l l be 

addressed in the main body of the thesis as required. 

It is clear that radiocarbon dating the Late Pleistocene deglacial environment is 

problematic and that archaeologists can no longer view radiocarbon scales as tacit 

representations of real calendar time. Therefore, every 1 4 C date must be rigorously reviewed 

before acceptance. Furthermore, archaeologists must begin to recognize that radiocarbon 

time scales cannot be used in the same manner as calendar scales when modeling diachronic 

human behavior. 




