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Celui qui donne un coup de pioche veut connaître un sens à son 
coup de pioche. Et le coup de pioche du bagnard, qui humilie le 
bagnard, n'est point le même coup de pioche du prospecteur, qui 
grandit le prospecteur. Le bagne ne réside point là où des coups de 
pioche sont donnés. Le bagne réside là où des coups de pioche sont 
donnés qui n'ont point de sens, qui ne relient pas celui qui les donne 
à la communauté des hommes. 

Et nous voulons nous évader du bagne. 

Antoine de Saint-Exupéry, 
Terre des Hommes, 1939. 

He who strikes a blow with a pick-axe needs to know the 
purpose of that blow. A convict's pick-axe blow, which humiliates the 
convict, is far different from a prospector's pick-axe blow, which 
exalts the prospector. Prison does not reside where pick-axe blows are 
given. Prison resides where pick-axe blows are given that have no 
purpose, which fail to unite he who gives them to the community of 
man. 

And we all want to escape prison. 



ABSTRACT 

Pollen analysis on a lake core is used to reconstruct early Holocene 

environments of the Boreal forest region of northeastern Alberta. Together with the 

archaeological record of this area, these data indicate that Early Prehistoric Plains 

groups first exploited northeastern Alberta during the warming period known as 

the Hypsithermal, starting after 10,000 BP. During this time, forests were more 

open and may have acted as refugia that supported some Plains big-game. It is 

theorized that by co-existing in the woodland environment with Plains big-game 

over the several thousand-year duration of the Hypsithermal, Plains hunter-

gatherers not only discovered and learned to exploit the rich fish resources of this 

region, but gradually lost their Plains cultural identity. By the time the forests 

closed with the onset of cooler conditions around 7500 BP, Plains-derived 

Northern Piano cultures had fully acculturated to the forests, and continued their 

woodland exploitation. 
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Chapter 1: 

Introduction 

Objective of Study 

The purpose of this research is to re-examine the initial colonization of 

northeastern Alberta in light of recent archaeological, geomorphological, and 

palaeoenvironmental research. Economic developments of the oilsands area north of Fort 

McMurray in the last decade or so are, to a great extent, responsible for the accelerated 

pace of research in the area. As a result, these developments serve to define the main 

study area for this thesis (Figure 2.1), which extends roughly from 55°54'N to 57°30rN 

latitude and from 110°W toi 13°W longitude. 

In general, the slightly hummocky terrain undulates between 200-300m asl, and 

has limited relief except for the Birch Mountains situated in the northwestern corner of 

the study area, which rise to 730m asl. Other elevated areas include the Thickwood Hills 

(480m asl) and Muskeg Mountain (540m asl), located west and northeast of Fort 

McMurray respectively. At the northern limit of the study area, the Fort Hills kame rises 

60 meters above the surrounding landscape. Delineated by Mariana Lakes to the south 

and Eaglenest and McClelland Lakes to the north, the study area is bissected 

longitudinally by the Athabasca River, and laterally by the Clearwater River, both of 

which meet at Fort McMurray. It is situated entirely within the Boreal Forest, where 

white spruce {Picea glauca) and balsam fir {Abies balsamea) with mixed stands of aspen 

and birch dominate the landscape, except in the dry sandy upland sites where jack pine 

{Pinus banksiana) is dominant. Numerous and extensive wetland areas containing black 

spruce {Picea mariana), Labrador tea {Ledum groenlandicum), dwarf birches {Betula 

glandulosa), and peatmosses {Sphagnum sp.), also cover a large part of the region. 

Despite being by far the largest ecoregion in Alberta, the Boreal Forest has 

received much less attention from archaeologists and amateur collectors than the 

Parklands and Grasslands to the south. This is because poor accessibility and somewhat 

inhospitable conditions have resulted in less Eurocanadian settlement and an absence of 
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large scale agriculture. Most of the archaeological work that has been conducted to date 

in the Boreal Forest has been driven by impact assessments as required by the Historical 

Resources Act of Alberta. Because economic development of the oilsands industry was 

slow throughout the 1980s, it is only recently that mitigative work in the area has been 

able to add much new archaeological data to our repertoire of knowledge for northeastern 

Alberta. Confirming a settlement pattern chronology that was only starting to become 

visible through the preliminary work of the 1970s, this recent research has revealed an 

intense pattern of exploitation in the study area by Early Prehistoric cultures from 

between ca. 9500 and 5000 years ago (Reeves & Saxberg 1998; Saxberg et al. 1998; 

Shorti et al. 1998). 

As with the archaeology, palaeoecological and geomorphological work in the 

study area has been minimal until recently. Beaudoin (1993), for example, indicates that 

up until the early 1990s, very little palynology had been conducted in northern Alberta, as 

compared to the rest of the province. Indeed, only one lake, Eaglenest Lake (Vance 

1986), had been cored in the study area. Since then, two other palynological studies have 

been conducted, which have increased the scope of our palaeoenvironmental knowledge 

for the study area. A core from Mariana Lakes was examined by Hutton et al. (1994), 

and data from Kearl Lake is presented and examined in this thesis. Recently, a diatom 

study conducted by Prather & Hickman (2000) on a core from Otasan Lake in the Birch 

Mountains has also added to our palaeoenvironmental knowledge of the study area. 

Likewise, recent years have seen significant additions to our geomorphological 

knowledge of the study area, namely the important discovery of the timing and events of 

the catastrophic draining of Glacial Lake Agassiz ca. 9900 BP (eg., Fisher 1993; Smith & 

Fisher 1993; Fisher & Smith 1994; Fisher & Souch 1998). Closely linked to this 

discovery was the subsequent identification of recessional embayment terraces formed by 

the receding flood waters, which has offered chronological insights to the archaeological 

material found in the study area (e.g., Reeves & Saxberg 1998). 

Taken together, these recent archaeological, palaeoenvironmental, and 

geomorphological data provide a basis for new interpretations of the nature and extent of 
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the first Aboriginal occupations of northeastern Alberta. The purpose of this work is to 

examine and comment on this early period of human occupation in the study area, in light 

of its contemporary environmental context. The evidence used will span from dé

glaciation (ca. 11,500 BP) to about 7500 BP. The lower time frame of 7500 BP was 

chosen because 1) it represents the end of the Hypsithermal period in northern Alberta, 

and 2) it represents the end of the Early Prehistoric period, by which time the human 

colonization of the study area was essentially complete. 

The goal of this study will be accomplished by: 1) determining the nature and 

chronology of the changes in geomorphology, vegetation, and animal populations that 

shaped the study area; 2) summarizing the contemporaneous archaeological record; and 

3) examining the implications of the reconstructed natural environment for the lifestyles 

and resource exploitation patterns of humans in the study area. Once these steps are 

accomplished, the necessary background will exist to allow an attempt to explain the 

mechanisms that led to the colonization of the study area by Early Prehistoric groups. 

The mechanisms will be identified as various push and pull factors, which can be 

respectively defined as negative stresses in the home region and positive attractions in the 

destination region (Anthony 1990). Migration theorists note that in the case of push 

factors, economic stresses are often prevalent, and that "therefore the existence of great 

differences in economic opportunities between two regions should be a predictable 

antecedent to long-distance migration from the least productive to the most productive 

region" (Anthony 1990:900). To properly elucidate any possible push factors involved, 

then, the cultural and environmental conditions of the southern Alberta grasslands (which 

as discussed below is thought to be the home region of those who ultimately colonized 

the study area) will be looked at generally, and comparisons will be made to the northern 

Alberta woodland. This analysis will lead to the final part of the study, being a model 

based on optimal foraging theory (eg., Winterhalder & Smith 1981) to explain why these 

first human groups colonized the study area, when they did. 

At this point a clarification should be made regarding use of the term "Boreal 

Forest". Because paleoenvironmental reconstructions indicate that during the time period 
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in question (ca. 10,000 to 7500 BP) the forest cover of northern Alberta was quite 

different from today's, it would be inappropriate to call it a "Boreal Forest", as this term 

refers to the modern forest and its unique characteristics. When referring to the variety of 

different forests that preceded the modern Boreal Forest, therefore, the general term 

"northern woodland" shall be used instead. The term "Boreal Forest" is only used here to 

refer to the present geographical ecoregion of northern Alberta. 

Chapter Progression 

Chapter 2 leads the discussion of this thesis with an in-depth summary of the 

geomorphological, vegetational, and faunal history of the study area, spanning from Late 

Pleistocene to early Holocene times. This is necessary to place the human habitants in 

their proper ecological context. As mentioned above, ca. 7500 BP was chosen as a cutoff 

date, because this date signals the end of the warm Hypsithermal period in northern 

Alberta. This date also approximates the end of the Early Prehistoric period, which is the 

focus of this study. 

Ever since J.D.G. Clark (1954) initiated the multi-disciplinary approach in 

archaeology with his excavation of the Star Carr site in England, archaeologists have been 

borrowing methods and data from other disciplines in order to interpret more 

comprehensively the data at hand. This study continues that tradition, in that Chapter 3 

comprises a botanical analysis centered on palynology, which, when combined with the 

archaeological data, is seen to strongly influence the interpretations of the latter. Because 

the archaeological data and theoretical models derived therefrom are centered in 

northeastern Alberta, palynology was conducted on a lake core from the study area to 

reconstruct relevant paleoenvironmental contexts The significance of the Kearl Lake core 

pollen analysis is two-fold. First, it provides another paleoenvironmental record for the 

Boreal Forest of northern Alberta, which has seen relatively little such work to date (see 

Beaudoin 1993; Vance et al. 1995). Second, because Kearl Lake is located within the 

very region where recent archaeological work has uncovered much evidence of Early 

Prehistoric occupation, it is ideally suited to offer a more localized, hence relevant, 
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paleoenvironmental context that can be used to shed light on local archaeological 

questions. 

Chapter 4 is a summary of the archaeological work that has been conducted in the 

study area, as well as some adjoining portions of the Boreal Forest. Because this study is 

only concerned with the question of the initial human occupation and colonization of the 

study area, only those studies that relate to the Early Prehistoric occupation of the study 

area are included. 

Chapter 5 is centered on the long standing and often ignored debate in Canadian 

archaeology of how and why early Plains groups are known to have migrated into the 

northern woodlands in Early Prehistoric times. When this issue is encountered in the 

literature, one usually finds it is not dealt with in any depth. Either scholars ascribe 

Plains artifact finds in the Boreal Forest as the result of Plains groups adapting to forest 

lifestyles, or (in later cases) to Boreal Forest groups adapting Plains-type cultural items. 

Such blanket statements do little to enhance our understanding of the motives these 

hunter-gatherers had to exploit a new ecozone, because the actual mechanisms that 

facilitated the transition from a reliance on Plains to woodland resources are not 

discussed. The few attempts that have been made to discuss these mechanisms, such as 

Anthony Buchner's (1981a; 1981b; Pettipas & Buchner 1983) Anomalous Winter 

Hypothesis, McCullough's (1982) theory based on climate change, and Van Dyke & 

Reeve's (1985) displacement theory, have not yet been evaluated or challenged in the 

literature. As such, Chapter 5 of this thesis will be a theoretical treatment of these various 

models. This will be facilitated by knowledge of the environmental background of the 

archaeological sites in question, and influenced by elements of optimal foraging theory. 

Based upon the principal tenet that human foraging decisions are made so as to maximize 

the net rate of energy return per unit of energy expenditure (E. Smith 1979, 1991 ; 

Winterhalder 1980, 1987; Winterhalder & E. Smith 1981), optimal forager decisions are 

known to influence factors such as choice of diet, foraging location, time spent foraging, 

and settlement location (Bettinger 1991:84). It will be shown that these factors can be 

used effectively to challenge the Anomalous Winter Hypothesis, and expand onVan Dyke 
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& Reeves' (1985) and McCullough's (1982) models for the colonization of the northern 

woodlands. 
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Chapter 2: 

The Geomorphological, Vegetational, and Faunal History of the Study Area 

Introduction 

Geographically, the study area occurs within the Boreal Forest ecoregion of 

Alberta (Figure 2.1). At present, the Boreal Forest encompasses approximately 347,000 

km 2, and is larger than the total combined areas of Alberta's other five natural regions 

(Rocky Mountain, Foothills, Canadian Shield, Parkland, and Grassland) (Alberta 

Environmental Protection 1998:16). It extends about 930 km north-south between 

Latitude 51 ° 34' N and 60° N , and spans the entire width of the province. 

Receiving around 500mm of precipitation annually, the Boreal Forest climate is 

characterized by short cool summers and long cold winters, with an annual average 

temperature hovering around 0°C (Dzikowski & Heywood 1990:16). The Boreal Forest 

region is composed of six subzones (Figure 2.1) (Alberta Environmental Protection 1998: 

20). The largest, surrounding the Athabasca River valley and Birch Mountains, is the 

Central Mixedwood zone, comprising over 45% of the total Boreal Forest cover in 

Alberta. Along the Peace River valley the next largest subzone, Dry Mixedwood, covers 

29% of the area. Other zones include Wetland Mixedwood (in the northeast comer of 

Alberta), Subarctic (in the extreme northwest corner), Peace River Lowlands, and the 

Boreal Highlands (such as the Caribou and Birch Mountains). 

These six subzones largely contain the same plant community types, with the 

differences being in the proportions expressed (Alberta Environmental Protection 1998: 

31-32, 35, 36, 38, 40, 41-42). In the southern areas of the Boreal Forest region, where 

fire frequency is greater, deciduous species such as aspen (Populus tremuloides), balsam 

poplar (Populus balsamifera) (in moister areas), and paper birch (Betula papyri/era) are 

more common. Further north, white spruce (Picea glauca) and balsam fir (Abies 

balsamea) with mixed stands of aspen and birch dominate the landscape, except in the 

dry sandy upland sites where jack pine (Pinus banksiana) is dominant. Numerous and 
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Figure 2.1 Alberta Natural Regions and Cored Lakes Mentioned in Text 
(Adapted from Alberta Environmental Protection 1998:figure 1) 
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extensive wetland areas containing black spruce (Picea mariana), Labrador tea (Ledum 

groenlandicum), dwarf birches (Betula glandulosa), and peatmosses (Sphagnum sp.), also 

cover a large part of the region. This type of wetland vegetation is most widespread in 

the Sub-Arctic zone, and is characteristic of lowland topography. In the Boreal 

Highlands, coniferous forests comprise a larger proportion of the vegetated landscape. 

As noted below, today's Boreal Forest was established sometime after 7,000 to 

6,000 BP and thus represents an inappropriate analog for the environment exploited by 

the initial colonizers of the study area. To better understand the nature and timing of the 

human occupation of this area, then, itis necessary to first examine the nature and 

chronology of the late Pleistocene/early Holocene changes in geomorphology, vegetation, 

and animal populations. Only then does it become possible to place the human occupants 

on a relevant habitable landscape. 

Late Pleistocene/Early Holocene Events (ca. 12,000 - 7500 BP) 

The Geomorphological History 

During the Late Wisconsin glacial period, this region was covered by the 

Laurentide ice sheet which, as evidenced from the many clasts of Shield origin found in 

the till, had advanced from the Canadian Shield area of northeastern Canada (Mathews 

1978:9; Dyke & Prest 1987). Based on moraine chronology, the ice sheet is thought to 

have retreated from northeastern Alberta by around 11,000 BP (Dyke & Prest 1987). The 

advance and retreat of the glaciers produced many of the landforms present in the area 

today. The origins of the principal landforms in the study area will be examined below. 

Flutings 

Regional landform studies indicate that the Laurentide ice flowed across northern 

Alberta in a south to southwesterly direction. Distinctive features left behind on parts of 

the landscape by this advance are fields of ridges and depressions arranged parallel to the 

ice-flow direction. Known as flutings, these landforms are mainly found along tracts of 



low relief (Shaw et al. 2000:960), although Bayrock (1961:43) also identified fiutings on 

the tops of the Birch and Caribou Mountain highlands. 

Shaw et al. (2000) have argued that fluting is an erosional phenomenon 

commonly associated with tunnel channels. Rising discharge caused these channels to be 

overtopped by large floods, which lifted the ice sheet above the tunnel channel and 

allowed water to flow across the channel as a sheet, where vortexes generated at the 

channel rim succeeded in carving fiutings starting in areas of the till that had already been 

weakened by previous hydrological pressures. Such a theory might explain why fluting 

commonly begins at, and extends from, river valley rims. 

The most significant fluting field in northern Alberta is the Athabasca fluting 

field, situated around the town of Athabasca at the confluence of the Tawatinaw and 

Athabasca Rivers. This system is located on a tract of low-relief that extends along the 

length of the province. The largest ridges therein are 30 km long, 90m high, and five km 

wide at their upstream ends, and contain in situ bedrock and surficial deposits. The 

smaller-scale ridges are more numerous and cover extensive areas. These are up to 15 

km long and stand 15m above their surrounding troughs; they are slender (with a length 

to width ratio of 100:1) with a gentle taper towards the down-flow direction (Shaw et al. 

2000:962). In all cases, these ridges are separated by adjacent troughs that have concave, 

parabolic cross-sections, ranging between 100 and 200m wide. In some instances, the 

ridges may be spindle-shaped. Glacial fluting is also present in northeastern Alberta, 

where a series of flutes exist west of the Athabasca River, approximately between Forts 

McMurray and McKay (McPherson & Kathol 1977:101). 

Moraines 

During the northeasterly recession of the Laurentide Ice Sheet at the end of the ice 

age, the Beaver River moraine was formed at 11,000 BP and the Cree Lake moraine, 

located some 30 km north of the Clearwater spillway, was formed around 10,000 BP 

(Dyke & Prest 1987) (see Figure 2.2). Neither of these moraines are terminal moraines, 

however. Trending southeast from the western end of Lake Athabasca for 300 km, the 



Figure 2.2 Clearwater-Athabasca Spillway Region 
(Adapted from Smith & Fisher 1993:figure 1) 
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Cree Lake moraine is, in fact, an accumulation of alluvial fans and other glaciofluvial 

deposits (Smith 2000: personal communication), whereas the lobate shape of the Beaver 

River moraine suggests it was created by a glacial re-advance in the Younger Dryas cold 

interval (Fisher 1993:136). As a result, geologists suggest that glacial retreat in northern 

Alberta was mainly by stagnation, as evidenced by the fact that "dead-ice [hummocky] 

moraine of low to medium relief forms the surface or underlies lacustrine deposits over 

most of the area", regardless of altitude (Bayrock 1959:44). 

While most of northern Alberta is characterized by this knob and kettle 

topography (Bayrock 1959; 1960; 1961), the area adjacent to the Athabasca River, 

northeast of Fort McMurray and encompassing Kearl Lake, may be described as 

"subdued" hummocky terrain, where depressional and level-to-undulating (0 to 1.5% 

slope) topography predominates (Lindsay et al. 1957:25). This flattish hummocky terrain 

is thought to have resulted from the retreating ice sheet not having stagnated in this area 

for very long. If that is the case, the topography is probably mostly indicative of that 

which existed at the bottom of the ice sheet (Smith 2000: personal communication). It 

remains, however, that Kearl Lake, from which the pollen core for this study was 

obtained, is probably a kettle lake (McPherson & Kathol 1977:101). 

Another reason this hummocky terrain is not as pronounced as elsewhere in 

northern Alberta might be because it could have been somewhat deflated by the strong 

adiabatic winds that blew off the retreating ice sheet (Smith 2000: personal 

communication). This area would have been more affected than others by these winds 

because the ice is known to have remained in that vicinity for 1000 to 1500 years, until 

after the Younger Dryas interval. 

Karnes 

Karnes are hills of ice-contact stratified drift that originate either as sediments 

deposited in crevasses of stagnant ice that later melted away, or as deltas and fans built 

inwards against ice that later melted. There are three large kame complexes in 

northeastern Alberta (McPherson & Kathol 1977:86). The first is the Fort Hills (Figure 
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2.2), which are a kame delta that was created by a steep bedrock surface that localized 

glacial outwash sediments in the area. These deltaic sediments, which are about 60m 

higher than the surrounding landscape, were deposited in a southerly direction when the 

glacial margin was to the north. Another kame is located northwest of the Fort Hills, on 

the west side of the Athabasca. This kame was likely a part of the Fort Hills originally, 

but was bissected by the Athabasca River (McPherson & Kathol 1977:86). A third kame 

occurs as a northeast-southwest-trending ridge immediately adjacent to the north side of 

Kearl Lake. This kame lies about 15m higher than the surrounding landscape, and 

contains glacial shoreline features (McPherson & Kathol 1977:86). 

Glacial Lakes 

While various types of hummocky moraine cover most of the study area, in some 

places these sediments are overlain by late-glacial lacustrine deposits which are, in turn, 

thinly covered by eolian sand, swamp silt and muck, fluvial sands, or peat (Mathews 

1978:10). Areas where glacial till is covered by lacustrine deposits presumably indicate 

the locations of post-glacial lakes. During glacial retreat, regional drainage patterns were 

reversed due to isostatic tilting that exceeded the present downstream topographic 

gradient of northern rivers. As a result, large glacial lakes formed along the northwestern 

margin of the Laurentide Ice Sheet (Lemmen et al. 1994:808). In the northeast corner of 

Alberta, as the receding ice sheet continued to discharge meltwater, Lakes Mackenzie, 

McConnell, and Peace coalesced ca. 10,500 BP to form the maximal phase of glacial 

Lake McConnell. The result was the second largest glacial lake in North America 

(Lemmen et al. 1994:821). Radiocarbon dates indicate that glacial Lake McConnell 

separated into Lake Athabasca and Great Slave Lake between 8500 and 8100 yr BP 

(Lemmen et al. 1994:823; Smith 1994:839). As shown by the highly disjointed glacial 

lake shorelines, these lake basins were separated due to isostatic rebound (Lemmen et al. 

1994:822-823). 

The largest glacial lake, formed on the southern margin of the Laurentide Ice 

Sheet in central North America, was Lake Agassiz. Reaching 1650 km in width during 



its (maximal) Emerson Phase, glacial Lake Agassiz (12,000 to 8,000 BP) is known to 

have drained, at different times, into the Missouri river system (Kehew & Teller 1994), 

south towards the Gulf of Mexico through the Mississippi River, and east to the Atlantic 

through the Great Lakes and St. Lawrence (Fisher & Smith 1994). 

Recently, attention has been focused on the discovery of another flood outlet in 

glacial Lake Agassiz's history, namely, the northwestern flood outlet (Figure 2.2). Of 

relevance to its discovery were the geomorphological characteristics of the Clearwater-

lower Athabasca spillway. Some 233 km in total length, the Clearwater-lower Athabasca 

spillway system stretches 148 km from northwest Saskatchewan westward to the 

confluence of the Athabasca River at Fort McMurray, where it bends northwards for 85 

km before ending at the late Pleistocene Athabasca braid delta at the northern end of the 

Fort Hills (Fisher 1993:18). From the head of the spillway for the next 150 km the 

spillway floor is constant in width (1500m) and depth (110m), before it widens to 12 km 

and shallows. At Fort McKay the spillway is bifurcated by the Fort Hills, with one 

branch (7 km wide) going up the Muskeg Valley and the other (10 km wide) following 

the present Athabasca drainage (Smith & Fisher 1993:10). Dominated in places by large 

(1 km 2 to 24 km2) erosional residual islands that are streamlined, between 400 and 490m 

in elevation, and separated by channels from 1.5 to 2.0 km wide (Fisher 1993:25), this 

spillway was recently recognized as having been created by a catastrophic discharge from 

Emerson Phase glacial Lake Agassiz through a northwest outlet (Fisher 1993; Smith & 

Fisher 1993; Fisher & Smith 1994; Fisher & Souch 1998). 

The existence of this spillway had already been proposed in theory for close to 

100 years (Upham 1895). Motivated by the discovery of fluvial boulder gravel deposits, 

the size of the lower Clearwater and Athabasca valleys, and an anomalously large late 

Pleistocene Athabasca delta, Smith & Fisher (1993) were the first to carry out field 

investigations to examine this hypothesis. Whereas it had been previously believed that 

the flow in the Clearwater-lower Athabasca spillway was from west to east, or towards 

the isostatically-depressed terrain surrounding the receding ice sheet (Christiansen 1979: 

915, 917), Smith & Fisher (1993:10) used evidence from imbricated boulders and high 



15 

angle cross-bedding to infer a paleocurrent direction heading towards the Arctic Ocean. 

Poorly sorted and poorly stratified gravels, megablocks of oil sand, and large (up to 1.2 m 

diameter) diamicton rip-up clasts suggested to Fisher (1993) and Smith & Fisher 

(1993:11) that this spillway contained a high-velocity flood deposit that was caused by 

hyperconcentrated water flows. The flood waters flowed into glacial Lake McConnell, 

where they created a 70 km 3 sand delta, and then into the Arctic Ocean where the 

voluminous discharge of water raised the worldwide sea level by up to 6 cm (Fisher 

1993). 

A series of radiocarbon dates from buried wood and peat in the Athabasca valley 

have led researchers (Fisher 1993; Smith & Fisher 1993: 11; Fisher & Smith 1994:856-

57; Fisher & Souch 1998) to believe that glacial Lake Agassiz discharged via the 

northwestern outlet during the Emerson phase around 9,900 BP. These researchers 

obtained an idea of the extent of the flood discharge by studying previously unmapped 

glacial lake strandlines still visible on the east facing slopes of Wasekamio Lake, situated 

at the head of the spillway. Here they found a series of weakly-developed raised boulder 

beaches reaching up to 490m elevation (though there is evidence to suggest these may go 

as high as 505m) (Fisher & Smith 1994:849), underlain by a prominent wave-cut cuspate-

scarp at 438 m. These strandlines indicate that glacial Lake Agassiz extended 170 km 

further northwest than previously thought, adding an extra 70,000 km 2 to its surface, and 

also that a very rapid water-level drawdown occurred once the waters breached the 

Beaver River moraine. The less-developed nature of the upper strandlines compared to 

the very distinct 438 m strandline suggests they were formed by a short-lived higher stand 

of glacial Lake Agassiz. At its maximum extent, the lake was able to overtop the Beaver 

River moraine, which previously had been the drainage divide between the Mackenzie 

and Churchill drainage basins (Fisher & Smith 1994:854). 

This rapid drawdown lowered glacial Lake Agassiz's level by 52 m, resulting in 

21,000 km 3 of water being released through the northwest outlet. Fisher (1993) and 

Smith & Fisher (1993) originally calculated a discharge rate of up to 8.6 km 3 of water per 

hour lasting for 78 days, with an annual flow then stabilizing at 15,700m3/s for the next 
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400 years. However, these authors later reported that the flood probably was not as 

catastrophic as this (Fisher & Smith 1994:856). In a recent study, Fisher & Souch (1998), 

seeking to determine the time when the northwest outlet was last in use, examined the 

sedimentary record of Long Lake, a scour lake within the Mackenzie drainage basin. 

Lowermost levels were composed of pebble gravels in excess of 5 cm, which then fined 

upwards to sand, silty clay, and fibrous peat. This sequence was interpreted as 

demonstrating a shift from a fluvial (flood) to a lacustrine environment, where the fining-

upwards sediments indicate a lower-energy depositional environment. Although no 

organic material was found in the lower pebble gravel deposits, a radiocarbon date of ca. 

9100 BP for the lowest lake sediment was obtained, thus establishing the date for when 

the floodwaters ceased to flow. 

Apart from incising and creating a longer spillway system out of a proto-

Clearwater river (which probably formed on the west side of the Beaver River moraine by 

post-glacial lake drainage in the McMurray basin, as indicated by higher lake strandlines 

on that side of the moraine [Fisher & Smith 1994:849]), the flood created a number of 

other topographic features as well. Most important of these are the seven groups of 

distinct fluvial upper scoured zones (or surfaces above the inner flood channel) 

containing erosional residuals similar in form to bars in a braided river (Fisher 1993:30). 

The largest group is situated 15 km north of Fort McMurray. At this point the spillway 

expands in width from 3.5 to 8.5 km before ending at the Late Pleistocene Athabasca 

braid delta. Here the residuals range from one to 8.5 km in length by 3 km wide, and up 

to 35m high. Longitudinal in shape, many are covered with a layer of boulder gravel and 

sand, and are separated by 1 km wide channels (Fisher 1993:30). These residuals were 

formed by secondary flow when the spillway was unable to contain an exponentially-

increasing discharge. This resulted in the flood overspilling the spillway banks in some 

places and wandering, creating some meandering patterns in an upper scoured zone. That 

these erosional residuals only occur infrequently is indicative that water flow was mostly 

bounded within the inner spillway channel; it is apparent that the flood was thus quickly 

channelized by rapid channel incision as well as the pre-existence of a valley (the proto-
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Clearwater) capable of containing the brunt of the flood discharge (Fisher 1993:32). 

Another feature created by the Lake Agassiz flood that is of particular importance 

here is what Reeves & Saxberg (1998: note 1) have termed the Athabasca/Muskeg 

Embayment. This is the present-day Muskeg Valley which, as mentioned above, was the 

7 km wide eastern branch of the spillway created when the Fort Hills bifurcated the flood 

immediately before it entered glacial Lake McConnell (Figure 4.6). As the flood lessened 

in intensity over time, this spillway branch gradually lost its flow to the larger present-day 

Athabasca drainage system passing to the west of the Fort Hills. A series of recessional 

shorelines were left behind, which "...from the 290m to the 275m still stand were 

irregular in form[,] consisting of an emerging complex of ridges, knolls, benches, 

escarpments, bars, beaches, spits, peninsulas and offshore islands" (Reeves & Saxberg 

1998:7). Unpublished data collected by Syncrude geologist Rob Mahood indicate that 

after the flood receded to ca. 285m, waters ceased to flow in this valley and a large still-

standing body of water known as Lake Nezu was left behind, kept in place by a 285-290m 

longitudinal bar deposited by the Agassiz flood (Figure 4.6). While it is known that the 

maximum shoreline elevations at 320-300m indicate the high-flow of the Agassiz flood at 

9,900 years BP, dating the 290-275m shorelines that contained the first evidence of 

human occupation had to be accomplished by extrapolation of elevations associated with 

recessional stages of the Peace-Athabasca Delta, and by typological analysis of the 

artifacts found. In this manner dates of ca. 9500 years and 8800 years were obtained for 

the 290 and 275m shorelines respectively (Reeves & Saxberg 1998: 10), with the authors 

cautioning that independent dating is necessary for confirmation. The discovery and 

dating of these recessional shorelines in the Muskeg Valley, as well as of Lake Nezu, is of 

prime importance to understanding the timing and relationship of the human occupation 

of this environment. Lake Nezu drained approximately 6000 years ago when the 285-

290m longitudinal bar holding it in was breached down to 278 m (Syncrude data cited in 

Reeves & Saxberg 1998:4). 

Sand Dunes 
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If winds did not deflate the hummocky terrain, they certainly were responsible for 

creating a series of stabilized parabolic sand dune ridges in the study area and in northern 

Saskatchewan. Known as "Cree Lake type dune ridges" (David 1977; 1981), these 

cluster around the Cree Lake moraine as well as south of Lake Athabasca, approximately 

100 km east of the Firebag-Athabasca River confluences. David (1981: 305) has 

demonstrated that, for the most part, the dune-building winds came from the southeast as 

adiabatic winds blowing off the ice sheet to the east. In a somewhat similar situation, a 

series of dunes located 20 km southwest of Fort McMurray were found to have been 

formed by easterly winds (David 1977:161 ) (Figure 2.2). Here, however, some dunes 

also exhibit asymmetrical forms that might have been caused by gentler crosswinds 

blowing from the north and south. Others yet indicate formation by westerly winds. 

These latter dunes are thought to have been formed later in time, when adiabatic winds 

ceased to flow off the retreating ice sheet. 

Like most other sand dunes, those in the Athabasca-area have as their source 

deposits glaciofluvial and glaciolacustrine sediments that were blown out of former 

drainage channels and lake basins following the retreat of the ice (David 1981:295). 

These dunes are different, however, in that their source deposits also include the glacial 

till itself, which in this area is a very sandy mixture. This is because the area lies 

adjacent to the massive Athabasca sandstone bedrock formation, located south and east of 

Lake Athabasca (Smith 2000: personal communication), in what was the Laurentide ice 

sheet's downflow direction. It was thus the recipient of much glacially-eroded sand from 

this underlying formation, which would have been concentrated by fluvial outwash from 

the Cree Lake moraine and further transported by aeolian processes. 

It is not known when these sand dunes became stabilized. Researchers plan 

eventually to try to access the bottoms of some of the dunes to see if any vegetation was 

covered prior to their stabilization, which might offer a date for that occurrence (Smith 

2000: personal communication). In fact, the pollen data from nearby Mariana Lakes, 

located 100 km southwest of Fort McMurray, may offer some interesting insights. Here, 

in Zone 1, extremely low influx values indicate that from 12,000 to 10,500 BP, 
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"...vegetation cover was too sparse to prevent significant erosion of mineral soils" 

(Hutton et al. 1994:422). Thus, until more conclusive evidence is at hand, we might 

conclude the sand dunes only started to stabilize once local pollen influx rates increased 

to greater values (perhaps indicating more continuous vegetation cover), starting around 

10,500 BP. 

Rivers 

Most of the courses of the rivers and streams of northern Alberta that drained into 

the glacial lakes have not been altered since before glaciation. For the Athabasca River, 

prior to the deposition of meltwater sediments, it is believed that a pre-existing bedrock 

low along the Athabasca Valley had been partially filled with till and outwash sediments 

in Late Pleistocene times. As the ice sheet receded, runoff carved a passage through these 

surficial deposits, creating the modern course of the Athabasca waterway (McPherson & 

Kathol 1977:95). 

Recently, Reeves & Saxberg (1998; also Saxberg & Reeves n.d.) have correlated 

recessional shorelines of the Athabasca to archaeological sites that have been given 

typological dates (see below). While today the river at the base of the Fort Hills lies at 

230meters a.s.l., water levels hit the 300-320m mark during the maximum phase of the 

9900 BP Agassiz flood. Below this level, Reeves & Saxberg(1998) found sites on the 

290m mark (Fort Creek Fen Complex, typologically dated to ca. 9500 BP), the 280-290m 

marks (Nezu Complex, dated to ca. 9400-8800?), and the 290-275m marks (Cree Burn 

Lake Complex, dated to ca. 9400-7750 BP). The archaeological sites found on these 

shorelines provide a useful chronology of the various stages of the Athabasca River 

following the Agassiz flood. 

The Vegetational History 

Fewer palynological studies have been conducted in the Boreal Forest than in the 

foothills and alpine regions of the province (Beaudoin 1993; Vance et al. 1995), however 

enough data exist to provide a good indication of environmental history. In these studies 
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attempts are usually made to identify taxa to the species level, however this is usually not 

possible. Several of the pollen taxa mentioned below are thus identified only by their 

family names (i.e., Gramineae), or by genus names (i.e., Picea, Pinus, Betula), each of 

which may include several taxa. Sometimes, these taxa can be further identified to the 

species level through grain-size measurments (e.g., Betula) or pollen grain morphological 

characteristics (e.g., Picea). 

For the arboreal taxa, the earliest parts of the record show that the Betula 

encountered is likely shrub birch (B. glandulosa) as opposed to tree birch (B. papyrifera) 

(MacDonald 1987a). MacDonald & McLeod (1996) indicate that both types of Picea 

common to the Boreal Forest today (P. glauca and P. mariana) are present throughout the 

record. The Pinus pollen represents either jack pine (P. banksiana) or lodgepole pine (P. 

contorta). Because both of these regenerate well in burned areas, authors have used their 

presence in the pollen profile to infer the onset of warmer and drier conditions (see 

below). 

The non-arboreal pollen (NAP) is used as an indicator of the presence of grassland 

elements, which if present alongside arboreal taxa, serve to determine the degree to which 

the forest is open or closed. Although some NAP taxa are only identified to the family 

level, this does not matter in the case when all taxa in the family are known to inhabit 

grassland environments (i.e., Gramineae, Compositae). Other families (notably 

Cyperaceae) include species that inhabit both grassland and wetland environments, hence 

their presence cannot be used with certainty to indicate a specific type of environment. 

This is why Cyperaceae pollen cannot be included in palaeoenvironmental interpretations 

derived from NAP counts. 

Northeastern Alberta Data Description (see Alberta site locations in Figure 2.1) 

Because this study is focused on northeastern Alberta and includes an analysis of 

a core from Kearl Lake, sites that have been cored nearby will be discussed first, in light 

of their increased relevance. These include Eaglenest, Otasan, and Mariana Lakes, all of 

which are situated within the study area (Figure 2.2). Because the purpose of this work is 
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to shed light on patterns of Early Prehistoric occupancy of the study area, only the earliest 

zones of these palaeoenvironmental studies will be summarized below. 

North of Fort McMurray in the Birch Mountains, Eaglenest Lake (725m asl) was 

cored by Vance (1986) and shows a basal zone (11,800 - 11,000 BP) dominated by Non-

Arboreal Pollen (NAP) taxa (50%), Salix (5-20%), and Populus (5-21%). Following this, 

Zone 2 (11,000 - 7500 BP) becomes dominated by Picea (36-63%) and Betula (9-35%) 

pollen, with NAP decreasing sharply to less than 3%. In Zone 3, starting at 7500 BP, 

Vance (1986) found an essentially modern Pinus-Picea-Alnus assemblage in place, 

pointing to the end of the Hypsithermal at this time. Sphagnum spores were found 

throughout the record (Vance 1986), indicating that the highlands remained relatively 

cooler and moister than other regions in the northern woodlands throughout the 

Holocene. 

Still in the Birch Mountains, Prather & Hickman (2000) conducted diatom studies 

on a core from Otasan Lake (ca. 700m a.s.l.). The first zone, dated to ca. 8200 BP, 

contained low concentrations of diatoms overall and a high relative abundance of 

Ellerbeckia arenaria, suggesting turbid, shallow, and nutrient-poor water at this time 

(Prather & Hickman 2000:192-193). In the second zone, starting around 7300 BP, 

diatom numbers began to increase, suggesting the presence of increased nutrients in the 

lake, possibly from higher runoff caused by higher precipitation (Prather & Hickman 

2000:193). Also, at this point, planktonic species increased in dominance, which was 

taken to reflect rising water levels (Prather & Hickman 2000:193). 

One hundred km southwest of Fort McMurray, a core was taken from Mariana 

Lakes by Hutton et al. (1994). Here, Zone 1, dating from ca. 12,000 to 10,500 BP, 

contained extremely high Artemisia values (>50%), as well as Gramineae (>20%) and 

Cheno-Am. Very low influx rates at this point suggested to the authors an extremely 

sparse vegetation cover, which failed to prevent soil erosion thus causing greater 

sediment accumulation rates in the lake's basin (Hutton et al. 1994:422). Zone 2 (ca. 

10,500 to 9000 BP) witnessed an abrupt rise in Populus, Picea, and Betula pollen, 

contrasted to a sharp decline in the herbaceous taxa. At this point, a Picea and Populus 
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forest was established, whereby "the slightly higher than modern percentages of Salix, 

Artemisia, Compositae, and Cyperaceae may indicate that the forest was more open than 

the modern Boreal Forest" (Hutton et al. 1994:422). In Zone 3 (ca. 9000 to 7500 BP), 

Betula pollen increased markedly (>55%), and Picea pollen values decreased. As here 

the influx rate of Picea pollen remained constant, it is difficult to say if Picea actually 

became scarcer. In all probability, this episode may be interpreted as the establishment of 

a mixed forest. Hutton et al. (1994) found in Zone 4 (ca. 7500 to ca. 5500 BP) slowly 

increasing Pinus pollen values, with concomitant decreasing Betula counts. An increase 

inAlnus and Typha grains was also evident, as well as an absence oí Sphagnum spores. 

Hutton et al. (1994) take the increase in Alnus (commonly associated with moist sites) 

and Typha in Zone 4 of Mariana Lakes to signify an increase in moisture. The absence of 

Sphagnum spores, however, led them to speculate "...that moist sites existed, but 

Sphagnum growth and peat accumulation was precluded by fluctuating water levels 

promoting periodic drying..." (Hutton et al. 1994: 423). 

This interpretation is supported by those who have studied the origins and 

formation processes of the muskeg peatlands. These authors find that the absence of 

peatlands may be attributed to general aridity in areas where evapo-transpiration is greater 

than precipitation rates and water tables fluctuate greatly on both a seasonal and annual 

basis (Zoltai & Vitt 1990:232). For peatlands to form, the water table must be at or above 

the surface for most of the growing season. This is caused by higher precipitation than 

evaporation rates, and stable water level regimes induced by cooler and wetter climates. 

Another factor in creating these conditions is increasingly reduced efficiency in the 

landscape's drainage system, which may be caused by shifts in watershed patterns 

(Nicholson & Vitt 1990:122). Zoltai & Vitt (1990) cored a series of low and mid-Boreal 

Forest wetland regions of Alberta, Saskatchewan, and Manitoba, and obtained 54 basal 

peat dates. They found that north of 54°30' N latitude, peatlands started to form before 

6000 BP and became extensive between 6000 and 5000 BP. South of this latitude, which 

marked the northern extension of the grasslands at 6000 BP, peatlands did not start to 

form until after this date (Zoltai & Vitt 1990:235). Indeed, Hutton et al (1994) note that 



23 

in the Mariana Lakes pollen record, Sphagnum grains start to appear only around 6000 to 

5500 BP, indicating the development of modern vegetation and the establishment of 

extensive peatlands at that time. 

In northeastern Alberta, then, once the ice-sheets had retreated ca. 12,000 BP, a 

sparse tundra-like grassland was replaced by an open spruce forest before ca. 10,000 BP. 

Following the end of the Younger Dryas interval, the Early Holocene Thermal Maximum 

(or Hypsithermal) caused a reduction in this spruce cover, adding more decidous elements 

to the northern woodland. It is clear that the Hypsithermal in northeastern Alberta ended 

around 7500 BP. Picea pollen remained dominant up until then at Eaglenest Lake, 

whereas it diminished in abundance at Mariana Lakes, where it was superceded by 

Betula. This is probably due to slight altitudinal and latitudinal differences, which 

probably provided somewhat cooler conditions as Eaglenest Lake (as attested by the 

continued presence of Sphagnum throughout its record). 

Other Sites 

Other cored sites in or near northeastern Alberta can illuminate broader regional 

palaeoenvironmental trends, and so will be summarized here as well (see Figure 2.2 for 

locations of Alberta lakes). These include Wild Spear Lake and Lacs Demain and 

Mélèze near the Alberta/N.W.T. boundary; Natia Bog in the N.W.T.; Boone, Spring and 

Lone Fox Lakes in northwestern Alberta; and Lofty, Wabamun, Isle, and Moore Lakes in 

central Alberta. As with the cored lake sites of the study area, only the earliest levels of 

these lakes shall be dealt with below. 

To the north, MacDonald (1987a) cored Wild Spear Lake (880m asl), Lac Demain 

(745m asl) and Lac Mélèze (650m asl), the latter two of which are in the Northwest 

Territories. The lowest levels for all three lakes, dating to before 11,000 BP, were 

dominated by pollen from herbs and shrubs, notably Artemisia, Gramineae, Cyperaceae, 

Salix, Composita^, and Cheno-Am. At the end of this zone, and into the next (11,000 to 

10,000 BP), a sharp rise in Betula pollen was encountered, accompanying a decline in the 

amount of pollen from herbaceous taxa. From 9000 to 8500 BP, Picea pollen came to 
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dominate the assemblage. MacDonald (1987a) interprets these earliest assemblages as 

representing a sparse and discontinuous vegetation environment (due to low grain influx), 

colonizing open mineral sediments left behind after the retreat of the glaciers or drainage 

of the lakes. The increase in Betula (probably glandulosa, or shrub-birch) pollen is 

viewed not as an indication of climatic change, but rather of successful competition. By 

crowding out the smaller herbs and shrubs, Betula gained dominance in the assemblage 

(MacDonald 1987a:260). Betula is found here earlier than anywhere else in Alberta; 

MacDonald (1987a:252) indicates that the increase of shrub-birch is time-transgressive 

from north to south, and that it probably spread to the Mackenzie Basin from glacial 

refugia in Beringia, citing earlier Betula appearances in Alaska. 

MacDonald (1983) also cored the Natia Bog in the O'Grady Lake area of the 

Northwest Territories, and found in Zone 1 (8630 - ca. 7700 BP) a Betula-dominated 

assemblage (55-77%), accompanying high Salix, Artemisia, Gramineae, and Cyperaceae 

percentages. Picea pollen was also present at low values of 5-20%, but as only Betula 

macrofossils were found it is possible that at this time Picea was still not present at the 

site. Starting at 7700 BP, MacDonald (1983) found a rapid increase in Picea pollen, 

which co-dominated with Betula. Pinus appears for the first time, and Alnus and Encales 

pollen make up 8 and 20% of the assemblage respectively. 

In the Peace River area, White and Mathewes (1986) cored Boone and Spring 

Lakes (872 and 838 m asi), obtaining at Boone Lake a date of 12,650 ± 320 BP (WAT-

408) for the base of the core and ca. 11,700 for the base of the earliest pollen zone. The 

first zone from Boone Lake (BL2, 11,700 - 11,500 BP) was dominated by Populus, Salix, 

and Artemisia pollen, with Tubuliflorae and Poaceae (Gramineae) prominent too. Pinus 

and Picea pollen was present in small amounts. This was interpreted as an open poplar 

woodland, because only Populus macrofossils were found (White and Mathewes 

1986:2313). From 11,500 to 11,200 BP, Populus pollen decreased and Betula and Alnus 

pollen dominated together with Salix and Poaceae pollen, representing a transition to 

Boreal Forest. From 11,200 to 8700 BP, Picea and Pinus joined Betula and dominated 

the assemblage, after which Betula pollen returned to prominence between 8700 and 8200 
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BP. The Spring Lake assemblage was the same, but lacked the earliest pollen zone. 

Shortly after 7400 BP at Boone and Spring Lakes, White and Mathewes (1986) find 

modem vegetation patterns established. 

Lone Fox lake (1000m asl) was cored by MacDonald (1987b), who obtained a 

date near the base of 10,700 ± 140 (GSC-3520). Zone LF1 (~11,000 to 9800 BP) was 

dominated by Artemisia, with high values of Gramineae and Salix pollen as well. LF2 

(9800 to 8800 BP) was dominated by Picea pollen (75%), with NAP values decreasing. 

LF3 (8800 to 7000 BP) saw an increase in Betula pollen (40%), co-dominating with 

Picea. By LF4 (7000 BP), an essentially modern Pinus-Picea assemblage was 

established. 

The Lofty Lake pollen core was studied by Lichti-Federovich (1970) and yielded a 

basal date of 11,400 ± 190 BP (GSC-1049). The initial layer was a Populus-Salix-

Shepherdia-Artemisia assemblage. From 11,000 to 9200 BP, Picea pollen came to 

dominate the assemblage at 50%, while Populus pollen was still present at 10%. 

Between 9200 and 7480 BP, Betula pollen dominated (50%), followed by Populus and 

Corylus. It would seem that the Lofty Lake record indicates warmer Hypsithermal 

conditions lasting until later in time. Lichti-Federovitch (1970) identified in level 4 (7480 

- 3500 BP) a significant rise in Gramineae (15%), as well as in other herbaceous taxa 

(Chenopodineae [5%] ana Artemisia [4%]). Compared to modern grassland N A P values 

of at least 60%, N A P values of between 20-40% at Lofty Lake indicate a mixed woods 

region, where birch, poplar, and jackpine stands existed along with grasslands 

communities (Lichti-Federovitch 1970:942). A very similar assemblage was found at 

Alpen Siding, which had a basal date of 10 700 ± 170 BP (GSC-2856) (Lichti-Federovich 

1972). 

A basal date of 16,000 BP was suggested for Wabamun Lake (730m asl), 48 km 

west of Edmonton (Holloway 1980; Holloway et al. 1981). However MacDonald 

(1982:32) has indicated there is a strong possibility of a dating anomaly in the sediments 

below Mazama ash. The first pollen zone is dominated by Artemisia, Gramineae, 

Cyperaceae, Cheno-Am, Salix, and Alnus, with a low pollen influx. This is followed by 



a Betula-Pinus-Picea assemblage, then by a Pinus-dominaXed assemblage with a rise in 

Gramineae up to an ash layer that Holloway et al. (1981) believe is 9000 years old but in 

fact probably is Mazama, thus dating ca. 6750 BP. Hickman et al, (1984) took another 

core from Wabamun Lake and obtained a basal date of 9780 ± 265 (S-2051). They found 

in the first zone a lack of spores and ericad pollen, and high values of Betula pollen. In 

the second zone (8500-4000 BP), the middle of which contained Mazama ash, Pinus and 

Picea pollen is present, along with high values of NAP and Ruppia. The third zone, 

starting ca. 4000 BP, shows a significant rise in Picea pollen and the establishment of a 

modern vegetation regime (Hickman et al. 1984:1447). 

Near Wabamun Lake lies Lake Isle, for which Hickman & Klarer (1981) 

conducted paleolimnological studies. A date near the base of 9530 ± 120 BP (DIC-917) 

permitted an extrapolated date of ca. 10,300 BP at the base. An increase in organic 

matter before 9500 BP signalled the stabilization of the catchment area, as less erosion 

was affecting the lake waters. By 8000 BP, however, biological production of calcium 

carbonate increased, which the authors attribute to falling water levels due to the warmer 

and drier climate of the Hypsithermal period (Hickman & Klarer 1981:504). 

At Moore Lake, a basal zone containing Artemisia, Cyperaceae, and Gramineae 

was dated to 11,830 ± 330 BP (AECV-411C) (Hickman & Schweger 1996). In this zone, 

Salix was the only shrub/arboreal taxon recorded. Epipelic diatom species suggest Moore 

Lake was shallow and surrounded by treeless vegetation at this point. Zone 2 (11,600 to 

9900 BP) contained a Picea-Betula pollen assemblage, as well as planktonic diatom 

species that indicate deeper water prevailing until around 10,000 BP, at which point 

diatom production was reduced due to increased water salinity (Hickman & Schweger 

1996:169). Zone 3 (9900 to 8800 BP) is characterized by a Betula-Picea open forest, 

which is replaced in Zone 4 (8800-6200 BP) by a NAP-Populus parkland/grassland. At 

this point Ruppia pollen is found, and Picea pollen is present at minimum values. 

Interestingly, while diatom data show saline conditions between 9600 and 5800 BP, they 

also indicate a freshwater interval between 9100 and 8400 BP (Hickman & Schweger 

1996:170). 
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Summary 

As with Eaglenest, Otasan, and Mariana Lakes in northeastern Alberta, these other 

lakes provide an indication of a warmer and drier period in the early Holocene. 

Some discrepancies arise when one notices that Picea pollen is dominant between 9000-

8500 BP at Wild Spear Lake (MacDonald 1987a), between 9800-8800 at Lone Fox Lake 

(MacDonald 1987b), and up to 8700 BP at Boone and Spring Lakes (White & Mathewes 

1986), whereas by this time at Mariana, Moore, and Lofty Lakes a mixed 

deciduous/coniferous forest is in place. This same discrepancy was noted between 

Eaglenest Lake and Mariana Lakes above, and was mostly attributed to differential 

latitude. It is probable that differential altitude also has this effect. Compared to the 

500m to 625m elevations of Moore and Lofty Lakes, for example, Lone Fox Lake lies at 

1000m asl (in the Boreal/Subalpine transition zone), Boone and Spring Lakes lie around 

850m asl, and Wild Spear Lake is situated at 800m asl, in the very northern reaches of 

Alberta. The relatively late presence of Picea at Wild Spear Lake could also be due to 

latitude and thus the time it took for this genus to spread into the area from its southern 

refugium (MacDonald 1987a:254). 

Although Lofty Lake was filled at 11 400 BP, the sediment record demonstrates it 

had shrunk to a small shallow saline pond by 8700 BP, and started re-filling again at 

around 6300 BP (Schweger & Hickman 1989:1828). These authors conclude that the 

brunt of the Hypsithermal lasted until about 6000 BP, after which conditions became 

progressively less arid until 3000 BP. 

At Moore Lake, the change from a Picea-Betula to a Betula-Picea forest starting 

at 9900 BP, the presence of Ruppia from 8800 to 6200 BP (Hickman & Schweger 

1996:166), and an increase in charcoal counts from 9200 to 5800 BP (Anderson et al. 

1989), combine to indicate a dry and warm period between these dates. Because Ruppia 

is a saline water plant, its presence suggests a drop in lake levels and concomitant 

increase in water salinity, starting in the Early Holocene (Schweger et al. 1981). During 

this time, diatom studies indicate that the bottom of the lake was within a phototrophic 

zone. For this to have occurred, Moore Lake water levels must have dropped 18 meters, 
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to 12 meters in depth (Anderson et al. 1989:524). Curiously, the diatom-inferred 

freshwater interval between 9100 and 8400 BP found by Hickman & Schweger (1996) is 

not corroborated by this or other pollen records, or other diatom records. Hickman & 

Schweger (1996) explain this by assuming that Moore Lake was more sensitive to this 

change. If one can only find this freshwater interval in one "sensitive" lake, then, it 

follows that it must have been a purely local and hard-to-detect moisture increase, which 

had no real effect on the vegetation (as evidenced by the pollen records). Beaudoin 

(2002: personal communication) has also pointed out this may be related to localized and 

specific groundwater effects. 

Most records indicate that the northern woodlands were mostly affected by 

Hypsithermal dry conditions up to about 7500 BP, as Schweger & Hickman (1989) 

demonstrated when they sampled 23 central Alberta lakes and found from their basal 

dates that flooding occurred between 7500 and 3000 years ago. White & Mathewes 

(1982:564), commenting on the formation of Fidler's Pond at ca. 7250 BP, note this was 

probably due "...to a climatic event that increased precipitation or decreased 

évapotranspiration such that a seasonal pond formed in a previously drier basin." 

Evidence that at this time the pond was only ephemeral is suggested by the high degree of 

bacterial decomposition, oxidation, and mechanical degradation of the pollen grains in 

this zone (White & Mathewes 1982:564). The authors also find that their percentage 

composition of the conifer pollen closely matched modern values found in closed 

coniferous environments (White & Mathewes 1982:564). Thus, while representing 

somewhat drier conditions than today, starting at about 7250 BP, conditions in this part of 

the woodlands are seen to have started to become somewhat wetter. By 5500 BP, the 

presence of Myriophyllum (a close relative of Eurasian milfoil, which requires relatively 

high organic-content soils and protection from freezing in winter) is taken to indicate a 

greater increase in precipitation or decrease in évapotranspiration, resulting in the 

formation of a permanent pond (White & Mathewes 1982:565). 

The Faunal History 
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Mammals 

In northeastern Alberta, the acidic soils tend to destroy all but the heavily calcined 

bone fragments. Recent archaeological investigations in the study area have produced 

two sites with some recognizable animal bones, however. Caribou, bison, beaver, and 

otter dating to ca. 9900 to 9400 BP were found at HhOv-164 (Saxberg & Reeves n.d.;16), 

and beaver was identified at HhOu-36, dating from 9400 to 8500 BP (Shortt et al. 

1998:39). Blood residue analysis of points and tools recovered by these same 

investigations has also been conducted. Of the 34 samples submitted for analysis, 14 

elicited positive reactions to various types of antisera (Neuman 1998a; 1998b). On 

materials that have been typologically dated to 9900-9400 BP, deer, moose, rabbit, and 

bovine antiserum reactions were obtained. Artifacts from 9400 - 8500 BP contained 

canid blood residue, while bear blood residue was found on a Beaver River Complex 

point base dating to ca. 7750 BP. 

Elsewhere, studies conducted in the Peace River district are valuable in giving us 

an idea of which faunal taxa were present in northern Alberta soon after déglaciation. 

Downcutting by major river systems (notably the Smoky and Peace Rivers) subsequent to 

the draining of the major glacial lakes resulted in a series of graveled terraces, where 

many mammalian fossils have been found (Churcher & Wilson 1979). In the earliest 

terraces, extinct and extant taxa have been recorded, including woolly mammoth 

(Mammuthus primigenius), camel (Camelidae sp. — dating to 11,300 BP), horse (Equus 

sp.), elk (Cervus canadensis — dating to 11,000 BP), muskox (Ovibus moschatus), canid 

(Canidae sp.), ground squirrel (Spermophilus sp.), and three or four different forms of 

bison (Bison sp.). 

A bit further west, Driver (1996) has examined the faunal record in the earliest 

levels of the Charlie Lake Cave site (see Figure 4.1). In subzone Ila, dated to 10,700 -

10,000 BP, many ground squirrel bones were noted, alongside those of snowshoe hare 

(Lepus americanus), another larger Lepus species (likely arctic hare or jackrabbit), and 

bison. In subzone lib (10,000 - 9000 BP), a marked decrease in ground squirrels and 

large hares is accompanied by an increased frequency of snowshoe hare as well as the 
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presence of chestnut-cheeked vole (Microtus xanthognathus) and Gapper's red-backed 

vole (Clethrionomys gapperi). These taxa indicate that, contrary to the largely open 

environment suggested by the larger hare and ground squirrel species (which disappear 

completely by 9000 BP) in subzone Ila, subzone lib represents a more closed forest 

environment (Driver 1996:25-26). In zone Ilia, dating to 7800 ± 800 BP, Driver (1988) 

found evidence of beaver (Castor canadensis), red fox (Vulpes vulpes), Lynx (Lynx lynx), 

moose or wapiti (large Cervidae), and chipmunk (Eutamius sp.) In zone IIIc, between 

7000 and 4800 BP, black bear bones (Ursus americanus) were found. 

Fish 

Due to the various drainage patterns of the large glacial lakes, fish are known to 

have colonized northern Alberta from different refugia. Lake Agassiz, for example, 

drained at various times towards the Atlantic through the Great Lakes and St. Lawrence 

River, towards the Gulf of Mexico through the Missouri and later via the Mississippi 

River (Kehew & Teller 1994; Fisher & Smith 1994), and towards the Arctic Ocean via 

the northwestern flood outlet. Likewise, during its earliest phase at around 13,000 BP, 

glacial Lake Peace drained southeastward into the Missouri River system, while lakes 

north of this drained into the Beaufort sea. When Lakes Mackenzie, McConnell, and 

Peace coalesced ca. 10,500 BP to form the maximal phase of glacial Lake McConnell, the 

main drainage outlet became the Mackenzie River, which flows into the Beaufort sea 

(Lemmen era/. 1994:818-821). 

Some scholars believe that fish entered Lake Agassiz before ca. 12,000 BP, when 

its southerly flowing meltwater streams entered the Missouri River watershed (Stewart & 

Lindsey 1983:393). This would especially be true if these researchers are right in 

speculating that the early post-glacial streams and ice-walled lakes could have supported 

broadly tolerant, cold-adapted species, such as white sucker (Catostomus commersoni), 

burbot (Lota lota), northern pike (Esox lucius), and lake trout (Salvelinus namaycush) 

(Stewart & Lindsey 1983:394, 417). The actual dates of fish migrations into these glacial 

lakes, however, are somewhat speculative. Rempel & Smith (1998:896; also Smith 
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1994:895) indicate that 27 of 28 fish species in the Clearwater River are from the 

Mississippi refuge, and that these fish migrated into the Mackenzie River basin via the 

Agassiz-McConnell waterway during the 400 years of flow following the 9900 BP flood. 

Although earlier fish entry into this area might have occurred when glacial Lake Peace 

drained into the Missouri system ca. 13,000 BP, these authors contend this was an 

unstable, catastrophic drainage, which made it a questionable route for fish dispersal 

(Rempel & Smith 1998:894). 

Unfortunately, due to acidic soils, fish remains are rarely preserved in all but the 

most recent archaeological sites. The earliest fish remains recovered to date are from the 

Charlie Lake Cave site, where fish bones identified as those of sucker (Catostomus sp.) 

were found in subzone lib, dating from 10,000 to 9000 BP (Driver 1996). A few 

unidentified fish bones were also found in subzone Ila, between 10,700 and 10,000 BP. 

These latter bones are especially important in supporting the contention that fish were 

able to migrate into and tolerate the harsh conditions of the glacial lakes. If Driver (1996) 

is correct in interpreting the faunal evidence as indicating that coniferous forests and 

productive aquatic environments (see below) only became established in subzone lib, 

then fish bones in subzone Ila signify the ability of some fish to survive in water bodies 

located in open, early post-glacial unforested environments. Yellow perch (Perca 

flavescens) fossils dating to 9700 BP have also been collected in the Lake Agassiz basin 

(Stewart & Lindsey 1983). 

Avifauna 

Although as of yet no early Holocene bird bones have been excavated in 

northeastern Alberta, a radiocarbon date of 10,290 ± 100 BP (CAMS 2317) was obtained 

on a raven (Corvus corax) found associated with the Paleoindian occupation of Charlie 

Lake Cave (Driver 1999). Numerous bird bones, first encountered in subzone lib at 

Charlie Lake Cave, persist through the rest of the record. These include grouse and 

ptarmigan (Tetraoninae), grebes (Aechmophorus sp), and duck (Anas spp.) (Driver & 

Hobson 1992). Between 9000 and 8100 BP, pigeon remains (Columba sp.) are also 



32 

found. Because no waterfowl remains were found in the previous zone (Ha), it is likely 

that productive aquatic environments were not established in this area until sometime 

around 10,000 BP. 

Conclusions 

Northeastern Alberta is a rich and diverse environment, shaped by numerous 

geomorphological and vegetational events that occurred over the last 12,000 years. With 

the northeasterly recession of the Laurentide ice sheet between ca. 12,000 and 10,500 BP, 

numerous landscape features (flutings, various moraines, glacial lakes) were left behind. 

Modern river courses were established by this time. At this point, the land was covered 

by sparse Grassland or Parkland-type vegetation. This environment supported grazing 

herd animals, including several types of bison, woolly mammoth, camel, horse, and elk. 

Smaller animals such as rabbit were also present. Glacial waters probably contained 

various fish species that had migrated into the area from several different refugia, 

although aquatic environments only became productive enough to support avian fauna 

around 10,000 BP. 

As the glacial lakes drained through different outlets, vast quantities of sand were 

left behind, which eolian forces acted on to create various sand dune fields. These 

probably remained active until vegetation cover became sufficient to stabilize them ca. 

11,000 to 10,500 BP. Between ca. 11,500 and 10,500 BP, this vegetation would have 

consisted of a spruce and birch tree cover with some herbs, replacing the initial open 

poplar woodlands or sparse grasslands in the wake of the retreating ice sheet. It is likely 

this forest was established earlier (11,500-11,000 BP) at higher elevations that provided 

cooler growing conditions, such as Eaglenest Lake (Vance 1986) and Boone and Spring 

Lakes (White & Mathewes 1986), and slightly later in lower-elevation or latitudinal areas 

such as Mariana Lake (Hutton et al. 1994) and Kearl Lake (this study, Chapter 3). 

Following the Younger Dryas interval (11,000 to 10,000 BP), in the northern 

woodlands, warmer and drier temperatures reduced spruce populations at lower 
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elevations, where deciduous stands with higher herbal representation became more 

dominant (see Chapter 3). Higher elevation areas remained largely coniferous. Starting 

around 10,000 BP, aquatic environments became more productive, being able to support 

various waterfowl populations (indicating perhaps larger fish populations as well). Bison 

were also present, and grouse or ptarmigan were available. Between 9900 and 9400 BP, 

moose and deer also inhabited the area. 

In the Athabasca/Clearwater River valleys, Lake Agassiz drained through its 

northwestern outlet between 9900 and ca. 9100 BP, creating a series of geomorphological 

features such as erosional residuals and the Athabasca/Muskeg Embayment. Between 

8500 and 8100 BP, isostatic rebound separated glacial Lake McConnell into Lake 

Athabasca and Great Slave Lake. By around 7800 BP, beaver, black bear, fox, and lynx 

enter the faunal record. 

Around 7500 BP, conditions started to become wetter and cooler than before 

(though still warmer and drier than today), signalling the end of the Hypsithermal. It was 

not until around 6000 BP, for north of 54°30' N latitude, that climatic conditions became 

sufficiently cool to match modern conditions, and after this for the same to occur south of 

that latitude. 
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Chapter 3: 

The Kearl Lake Pollen Core 

Introduction 

The Kearl Lake pollen core was chosen for study primarily because it lies in the 

region where recent archaeological work has added much to our understanding of the 

cultural dynamics during the early Holocene in northeastern Alberta. Because the goal of 

this study is to combine paleoenvironmental and archaeological data in order to arrive at a 

useful synthesis, more valid comparisons may be made if these two sets of data come 

from the same location. 

Kearl Lake (57° 17' N , 11 I o 14* W, elevation 334 m asi) lies approximately 55 km 

north of Fort McMurray (Figure 2.1), in the Central Mixedwood section of Alberta's 

Boreal Forest (Alberta Environmental Protection 1998). Roughly 2 km by 4 km, Kearl 

Lake is a shallow depression, not exceeding 2.5m in depth, the greater part being 2 m 

deep (Beierle 1996) (see Figure 3.1). Due to the rather large surface area of the lake and 

especially the presence of an inlet stream, the major source areas of the deposited pollen 

will have been extralocal (between 20 and 100 meters from basin) and regional (greater 

than 100m) (Jacobsen & Bradshaw 1981). 

Presently, the area is surrounded by different forest types. On well-drained high 

ground, such as the high sandy banks of Muskeg creek, open jack pine (Pinus banksiana) 

forests mixed with aspen stands (Populus tremuloides) occur. On well-drained but mesic 

sites, closed white spruce (Picea glauca) forests dominate. Mixed white spruce and 

balsam fir (Abies balsamea) forests exist in a strip along the Athabasca River, where the 

more saturated parts support balsam poplar (Populus balsami/era) stands. In the 

numerous poorly-drained lowland muskeg areas, black spruce (Picea mariana) thrive 

amidst an understory of peatmosses (Sphagnum sp), Labrador tea (Ledum 

groenlandicum), and dwarf birches (Betula glandulosa). 

Lying about 25 km east of the Athabasca River valley and partly surrounded by 



Figure 3.1 Bathymetry and surrounding vegetation of Kearl Lake 
(Adapted from Beierle 1996: Figure 1) 
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muskeg (Figure 3.1), Kearl Lake is in an area where much geomorphological and 

archaeological work has been done (e.g., Clarke & Ronaghan 2001; Conaty 1980, 1977; 

Donahue 1976; Fenton & Ives 1990,1982; Fisher 1993; Fisher & Smith 1994; Fisher & 

Souch 1998; Gorham 1997; Gryba 1980; Ives 1981, 1977b; Ives & Fenton 1983; Ives & 

Hardie 1983; Le Blanc & Ives 1986; Losey & Priegert 1975; Losey & Sims 1975; 

Mallory 1980; McCullough & Reeves 1978; Pollock 1978,1977; Reardon 1976; Reeves 

& Saxberg 1998; Ronaghan 1982a, 1982b, 1981; Saxberg et al. 1998; Shoitt et al. 1998; 

Sims n.d., 1976, 1974; Smith & Fisher 1993; Syncrude Canada Ltd. 1973; Tsang 1998; 

Van Dyke & Reeves 1985). As such, palynological information gathered from this lake 

has much to add to our detailed understanding of the human and environmental history of 

the area. Of particular interest to this study is the question of how and why numerous 

Plains-type cultures appear to have ventured north into the Athabasca River valley area, 

as far as Fort McMurray and Lake Athabasca, during the early Holocene. By studying the 

contemporary paleoenvironments of these archaeological sites, it is hoped that a clearer 

understanding of the actual mechanisms that led Plains cultural artifacts to be deposited 

in the northern woodlands will be elicited. 

Core Description 

The core used in this study was obtained from the Geography Department at the 

University of Calgary. In 1995, graduate student Brandon Beierle used a vibracoring 

system to extract three cores from Kearl Lake. Totalling 482 cm, the second core 

(KEARL2) was sealed and sent to the university for further analysis. It was kept unfrozen 

to prevent deformation of sediments, and was split in half. Each half was wrapped in 

plastic cling wrap to prevent drying and contamination (Beierle 1996). One half of the 

core was used to study sedimentological, geochemical, and macrofossil facies, while the 

other half was used for this pollen study. 

Based on the sedimentological, geochemical, and macrofossil facies, Beierle 

(1996) divided the KEARL2 core into five separate zones. Zone 1, subdivided into 

subzones 1 A, IB, and 1C, extends from the base of the core (0 cm) to 220 cm. Subzone 
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1A (0 cm to 69 cm) is composed of basal Laurentide till containing reworked McMurray 

formation tar sands and abundant large (5 cm) angular glacially transported clasts in a 

matrix of sand, silt, and clay. Subzone IB, between 69 cm and 180 cm, is bedded with 

weak stratification, tar sand rip-up clasts and bedrock clasts, and is interpreted by Beierle 

(1996:4) as proglacial sediments deposited during déglaciation. Subzone 1C (180 cm to 

220 cm) is characterized by fine-grained sandy silt, where Pisidium sp. mollusc 

macrofossils make a first appearance in sediment with an otherwise very low organic 

content. In this subzone Beierle (1996) also found a drastic increase in macroscopic 

charcoal values, which he interprets as the effect of a warmer, more arid climate 

following the end of the cooler Younger Dryas (11,000 BP to 10,000 BP) interval. 

Zone 2, starting at 220 cm and ending at 234 cm, marks an abrupt increase in 

organic carbon and Pisidium sp. mollusc-count values. It is described as an extremely 

shelly banded gyttja, containing upwards of 40% organic carbon (Beierle 1996:6). The 

mollusc fossils indicate high levels of dissolved oxygen and organic carbon in the waters, 

probably caused by an increase in aquatic vegetation as a response to the warming seen in 

Subzone 1C. In this zone, macroscopic charcoal values are reduced to nil, perhaps 

signifying more open forests that are less prone to burning. 

Zone 3 spans from 234 cm to 379 cm and consists basically of brown-green gyttja 

with high organic carbon content (above 60%) for most of the zone. Macroscopic 

charcoal counts again remain low in this zone. 

Zone 4, 379 cm to 414 cm, is characterized by various different coloured bands of 

gyttja containing increased mollusc and charcoal macrofossil counts. Several different 

mollusc genera are present in this zone, which suggest shallower waters able to contain 

photosynthesizing aquatic plants. The increased charcoal counts are interpreted by 

Beierle (1996:13) as indicating warmer and drier conditions (it is interesting to note, 

however, that he also believes a lack of macroscopic charcoal values in Zone 2 indicates 

warmer and drier conditions). 

Zone 5, 414 cm to 482 cm, represents a modern sedimentary facies. Here, a lack 

of invertebrate fauna is said to indicate anoxic bottom conditions, hence deeper water. 
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Low macroscopic charcoal counts suggest cooler and wetter conditions. 

Dating 

Radiocarbon Dates 

A chronology for the Kearl Lake sediments was established by two AMS 

radiocarbon dates obtained by Beierle (2000: personal communication). These are 

summarized in Table 3.1 below. 

Depth (cm)a Material Age (yr BP. ) Lab No. 

ca. 215 

ca. 385 

charred spruce needle 

charred spruce needle 

10,100+/- 60 

5,340 +/- 70 

Beta-94234 

Beta-94235 
acm from bottom of core 

Table 3.1 Kearl Lake Radiocarbon Dates 

Sedimentation Rate 

The sediments present between the lower and upper dated samples are described 

as banded gyttjas by Beierle (1996), for which he provides no evidence of substantive 

changes in sedimentation rate. Given these data, it is reasonable to argue for a relatively 

uniform sedimentation rate, and we assume that 170 cm of core (385 -215 cm) represents 

4760 years of depositional history (10,100 - 5340). Using these values, we obtain a 

sedimentation rate of 0.357 mm/yr, or the accumulation of 1 cm every 28 years. It is 

possible to test the appropriateness of this sedimentation rate by examining other 

chronological indicators in the pollen core, such as migration rates of various taxa. For 

example, Pinus is known to have migrated into the study area sometime around 7500 BP 

(Vance 1986; Hutton et al. 1994). If we assume that at Kearl Lake deposition was 

constant and uniform, Pinus enters the Kearl Lake record at about 305 cm (see below), 

some 90 cm above the 215 cm-level 10,100 + 60 date, or roughly 2520 years later by 
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sedimentation rate estimate. This gives a date of about 7580 BP for the introduction of 

Pinus into the area, an estimate that fits well with other records and tends to support our 

assumption of a constant and uniform sedimentation rate. As such, the 28 yr/cm rate will 

be cautiously applied to the Kearl Lake core to date the various pollen levels, until more 

radiocarbon test results become available in the future. 

Laboratory Methodology 

Because the top metre of the 482-cm KEARL2 core consisted of wet and 

unconsolidated sediments that seemed to have been disturbed by the vibracoring action, 

no pollen samples were taken from this span. Similarly, no samples were removed from 

the diamicton or the proglacial lake sediments. This study sampled the core starting at 

190 cm and ending at 378 cm. Comparisons may therefore be made only to Beierle's 

(1996) first four described sedimentological zones (starting at Subzone 1C). 

Sampling for pollen analysis started from the bottom of the core, following 

Beierle (1996). This is because approximately the top meter of the vibracore was 

disturbed, making it difficult to find a beginning point from which to measure. Sampling 

was conducted at 10 cm intervals up to 220 cm, where the organic content of the core was 

seen to increase. At this transition zone, sampling was carried out at 2 cm intervals, for 

the rest of the core. A l l samples included 1 cc of core material taken using an open-ended 

plastic hypodermic syringe and a metal spatula. These were then put into plastic vials to 

await laboratory processing. No initial wash or coarse sieving was undertaken. 

In the laboratory, each sample was prepared following Faegri & Iversen 

(1964:66ff), as indicated below: 

1) Added two Lycopodium tablets (batch #710961, group mean of 27,822 ± 975 

spores [Maher 1997]) as the spike spore for later counting purposes. 

2) Washed in a cold 10% hydochloric acid solution to remove calcium carbonates 

(then centrifuged and decanted). 

3) Added hydrofluoric acid to cover and placed in a boiling water bath for one 

hour to remove colloidal Si0 2 and silicofluorides (then centrifuged and 

decanted). 
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4) Added 10% hydrochloric acid again and boiled for five minutes to remove 

fluorosilicates (then centrifuged and decanted). 

5) Added a wash of glacial acetic acid. 

6) Boiled the sample for five minutes in an acetolysis mixture (a 9:1 mixture ratio 

of acetic anhydride to sulfuric acid) to remove cellulose (then centrifuged 

and decanted). 

7) Rinsed with glacial acetic acid to neutralize (then centrifuged and decanted). 

8) Rinsed with distilled water to further neutralize (then centrifuged and 

decanted). 

9) Dehydrated with 90% and 100% ethanol, and tertiary butyl alcohol 

(centrifuging and decanting between each of these). 

10) Transferred to an eppendorf vial, then added silicone oil to cover. 

Small subsamples of the processed pollen were placed on glass slides and thinned 

with silicone oil, before applying a cover slip. Nail polish was applied along the margins 

of the coverslip to prevent leakage of the silicone oil. Once the slides were prepared, 

pollen content was determined using a Leitz Laborlux 12 light microscope. As the 

distribution of pollen grains on a slide is known to be irregular due to factors such as 

amount of silicone oil added or individual grain size, weight, shape, and sculpting 

characteristics (Brookes & Thomas 1967), whole slides were scanned at regular traverses 

to avoid bias. 

Due to the very large number of samples available for study (created by the 2 cm 

core sampling strategy), it was not feasible (nor desirable) to examine each and every 

sample. A 2-cm interval was chosen not to obtain a high-resolution pollen history for the 

entire core, but rather to allow the researcher to zero in more closely on areas of perceived 

change to get a better perspective. As such, the slide sampling strategy consisted of 

analyzing samples at 10 cm intervals along the entire length of the organic section of the 

core, then going back and identifying those levels that exhibited deviation from the 

others. These "anomalies" were then subjected to further attention, where samples from 2 

to 4 cm above and below the level in question were analyzed to determine more precisely 
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the extent of the change witnessed. On average between 4 to 6 cm separated the analyzed 

pollen samples, with the exception of one 8 cm and two 10 cm gaps, as well as seven 2 

cm intervals. Sampling was only concentrated on the organic section of the core because, 

due to lack of experience, this is where I believed all of the vegetation zones were 

represented. One sample was later analyzed at 10 cm below the organic section (210 cm), 

where mainly spruce pollen was found. Further sampling below this was precluded by 

lack of time, and the knowledge that the more relevant Hypsithermal part of the core had 

been well-sampled. 

Pollen Counting and Identifications 

In total, 37 samples were analyzed. For pollen counting purposes, a target of 500 

tree, shrub, and terrestrial herbaceous taxa were included in the pollen sum. Aquatic taxa 

and spores were not included in this sum. Except in those cases where pollen 

concentration was low (eg., at 210 cm), this grain count was achieved (mean of 637, 

range from 133 to 1129). 

Standard identifications were made using 400x magnification, while difficult 

pollen identifications required 1 OOOx magnification under oil-immersion on the same 

microscope. Pollen grains were identified to the lowest possible taxonomic level, which 

in the majority of cases was to the generic level. Unfamiliar grains were keyed out using 

Habgood (1985) and McAndrews et al. (1973). The identification process was also aided 

by a series of reference slides made by the author containing the taxa found by Lichti-

Federovitch (1970) at Lofty Lake, as well as the Pollen Reference Collection at the 

Provincial Museum of Alberta in Edmonton. Charcoal was not counted, because charcoal 

data had already been provided in Beierle's (1996) study of the KEARL2 core. 

For the arboreal species identified in this study, most of the Pinus pollen was 

determined to be of the diploxylon type, as characterized by the distal portion of the 

corpus not having verrucae (Habgood 1985:8). It follows that the locally-available 

jackpine (Pinus banksiana) is mostly represented. Although the Picea pollen could have 

originated from two separate species, Picea mariana (black spruce) and Picea glauca 

(white spruce), no attempt was made to separate the species due to the difficult and time-
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consuming nature of distinguishing between these (see Birks & Peglar 1980). For the 

early part of the record, however, it is fairly certain that white spruce are represented (see 

Ritchie & MacDonald 1986; Vance 1986:17). 

Perhaps of some confusion to the reader will be the Juglans identification made in 

Zone K-2. As the grain was periporate, oblate, and psilate; contained roughly 9 pores, 

and matched reference collection material as well as a key description (McAndrews et al. 

1973), I feel the identification is secure. Perhaps representing a long-distance transport of 

the grain from across the continent, it might also have been washed into the lake from a 

glacial till deposit that contained such grains from an earlier age. Also rather surprising 

is the occurrence of Sarcobatus, which today is only confined to southern Alberta (Moss 

1983). As Sarcobatus is readily distinguishable from other Cheno-Am types by the 

annuii around its pores (McAndrews et al. 1973:8), and because Sarcobatus has also been 

found at nearby Eaglenest Lake (Vance 1986), I also feel this identification is secure and 

its use valid in reconstructing past climates. 

Results 

Pollen Zone Descriptions 

Using the Tilia and Tilia Graph computer programs developed by Dr. E.C. Grimm 

(Illinois State Museum), pollen data were plotted as percent values (Figure 3.2), with 

zone boundaries determined subjectively on the basis of the location of concurrent 

changes in a number of different pollen types (Moore & Webb 1978:94). lOx 

exaggeration lines are shown for the taxa present in minor amounts. Three pollen 

assemblage zones were recognized; starting from the bottom of the core, these were 

numbered 1 to 3, and prefixed by K for Kearl Lake. 

A concentration graph (Fig. 3.3) was also prepared. This part of the study has the 



Figure 3,2 Kearl Lake Pollen Percentage Diagram 



Figure 3.3 Kearl Lake Concentration Graph 



Figure 3.3 Keal Lake Concentration Graph (continued) 



Figure 3.3 Kearl Lake Concentration Graph (continued) 
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most potential for introducing error into a paleoenvironmental reconstruction because the 

number of marker grains (ri) and the ratio (u) of indigenous pollen (x) to markers are 

variables, not constants. This means one cannot attach significance to any fluctuations 

that appear in pollen concentration data without first being able to judge the level of 

uncertainty involved in the estimate (Maher 1981). In his statistical study of this 

problem, Maher (1981) indicated that the precision of an abundance estimate (being the 

degree of certainty of the true ratio of pollen to markers in a count) is best when the 

indigenous/marker grain ratio approaches 1:1. Such a ratio, however, would be 

impractical for the researcher because of the amount of work it requires at the 

microscope. Acknowledging this, Maher (1981:157) proceeded to statistically determine 

the best balance between "precision" and "work involved" in obtaining a concentration 

estimate. Noting that precision improves as the quantity "length of the confidence 

interval (0.95) / w" decreases, Maher (1981) graphed into this equation the effect of 

counting work (x + ri), using a pollen sum (x) of 500 grains. Maher (1981:157) 

determined that an x:n ratio of 5:1 represented a reduced workload, but resulted in an 

estimate that lacked precision. The most efficient x:n ratio in terms of giving a good 

level of precision and a reasonable workload was set at -2:1. 

For this study, it was hoped that a sizeable pollen sum and a rather large number 

of marker grains (27,822 ± 975 spores) added to the samples would have reduced the 

confidence intervals for the true pollen concentration values. As demonstrated in Figure 

3.4, this goal was only partially achieved. Zones K - l and K-2 show u values averaging 

around 2.6 and 2.94 respectively, while Zone K-3 has an average u value of 6.8. As the 

first two u values are reasonably close to Maher's (1981) ideal ratio value of ca. 2, it is 

believed that reasonably accurate concentration values from these two zones may be 

obtained. Because the Zone K-3 u value is higher than Maher's (1981) rejected ratio 

value of 5, too much uncertainty is involved in arriving at concentration estimates for this 

zone, and so concentration values were not used for Zone K-3 palaeoenvironmental 

reconstruction. 



Core Level Total Indigenous Grains (x) Total Marker Grains (n) Ratio (u) Average Ratio Zone 
378 790 126 6.27 
374 836 74 11.3 
370 544 322 1.69 
366 751 67 11.21 
360 746 59 12.64 
350 1000 141 7.09 
346 847 73 11.6 
340 878 113 7.76 6.8 r 
338 853 87 9.8 
332 861 190 4.53 
326 847 214 3.96 
322 673 397 1.69 
316 784 219 3.57 
314 688 115 5.98 
312 1144 239 4.79 
310 933 190 4.91 
304 662 165 4.01 
300 578 172 3.36 
298 559 231 2.42 
290 424 181 2.34 
284 497 259 1.91 
280 450 374 1.2 
276 646 285 2.26 
270 483 88 5.49 
264 601 192 3.13 2.94 I 
260 487 127 3.83 
256 415 167 2.49 
250 493 116 4.25 
246 509 287 1.77 
240 490 211 2.32 
236 362 286 1.27 
230 365 108 3.38 
226 618 134 4.61 
224 743 152 4.89 
222 533 338 1.58 2.6 
220 553 156 3.54 
210 134 349 0.38 

Figure 3.4 Pollen Sum Statistics 
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Zone K - l (Spruce-Birch-Herb Zone), 210-225 cm above base of core 

Description: 

Zone K - l is initially dominated by Betula pollen with a maximum value of 55%, 

which declines to 25% by the end of the zone. Picea pollen also dominates this zone, 

steadily gaining value from 25% to 70% at the end. Salix pollen is at a maximum for the 

core with values of 5 to 10%. Artemisia pollen is well-represented at 5%, while some 

Compositae and Chenopodiaceae-Amaranthus values reach 3-4%. Pinus pollen is present 

in minute quantities only, probably indicating long-distance transport. 

Estimated Age: 

Based on the calculated sedimentation rate of 1 cm per ca. 28 years, the age of this 

zone is estimated at ca. 10,250 to ca. 9820 years B.P. 

Interpretation: 

This pollen assemblage indicates the establishment of an early northern 

woodland, replacing the initial sparse shrub/herb community that probably first colonized 

the landscape in the wake of the retreating ice sheets (Figure 3.5). Due to the significant 

presence of Artemisia, Compositae, and Cheno-Am pollen in this zone, an open spruce 

forest is indicated (Figure 3.6). 

Discussion: 

Zone K - l may be compared to Zone 2 of Mariana Lakes (10,500 to 9000 BP), 

located 100 km southwest of Fort McMurray (Hutton et al. 1994), which witnessed an 

abrupt rise in Picea and Betula pollen values following a sharp decline of the previous 

zone's high Artemisia, Gramineae, and Cheno-Am counts. Unlike Mariana Lakes, 

Populus pollen grains were not found in Zone K - l . This could be due to poor 

preservation, or lack of recognition on the author's part. Zone K - l is thus probably not 

the first vegetation community established around Kearl Lake following the retreat of the 



V Sparse Herb Vegetation 4 Spruce Forest 
Figure 3.5: Pre-Zone K - l Vegetation in Study Area (ca. > 10,500 BP). 

Lake McMurray approximation from Lemmen et al. (1994: fig. 4e). 



y Sparse Herb Vegetation 4 Semi-Open Spruce Forest 

Figure 3.6: Zone K - l Study Area Vegetation (ca. > 10,250-9820 BP). 
Lake McMurray margins from Lemmen et al. (1994: fig. 4f). 
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ice sheet. 

Following Beierle (1996:7-8), the high Picea pollen values near the end of zone 

K - l , which decline drastically shortly after 10,000 BP, probably represent spruce forest 

stands that were established in the cooler and wetter Younger Dryas interval, estimated 

to have spanned the period between 11,000 and 10,000 BP (Rutter et al. 2000). That this 

period was cooler and wetter than the subsequent period is corroborated by the presence 

of Sphagnum spores. Although it is remotely possible that the spruce grains are the result 

of long-distance transport, this is deemed unlikely because spruce macrofossils were 

found in this zone and used to obtain a basal date (see Table 3.1). Previous authors 

(Ritchie & MacDonald 1986) have noted that in the Western Interior of Canada, the 

spread of white spruce was very rapid and non time-transgressive, the latter having 

migrated across the 2000 km from south-central Alberta to the MacKenzie Delta in about 

1000 years. Because there is no secure fossil evidence from northwestern Canada and 

Alaska for the presence of Picea prior to 10,000 BP, the hypothesis that Picea''s rapid 

spread was due to it having separate refugia in the north and south was discounted. 

Instead, Ritchie & MacDonald (1986) suggest that strong adiabatic winds blowing 

clockwise off the retreating ice-sheets caused the rapid spread of spruce. The Younger 

Dryas interval may be of importance here, because the associated cooler and wetter 

conditions may have provided better growing conditions for mesic spruce stands. If the 

retreat of the ice sheets was slowed during the Younger Dryas, this would have allowed a 

more prolonged concentration of adiabatic winds in the same location, which could have 

sped up the northwesterly spread of spruce. 

Measurements on Betula sp. grains were carried out, which might help 

distinguish between shrub and tree birch species. Previous studies have shown that 

Betula grains >20 um in diameter tend to be tree types, while those <20 um are shrub 

types, although there is some overlap in these ranges (Ives 1977a). In the lowest level 

sampled at Kearl Lake (210 cm from base of core), the Betula population was a fairly 

even mixture of tree and shrub species, while at the end of Zone K - l the shrub species 

seems to dominate the Betula assemblage (Figure 3.7). These results indicate that at the 
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Figure 3.7 Zone K - l Betula Grain Size Measurements 

end of Zone K - l , shrub birch was present within mesic spruce stands. 

Shrub birch is also known as a mesic species, preferring wetlands and moist 

depressions (Johnson et al. 1995:40). One possible explanation for the decrease in tree 

birch at the end of Zone K - l is that, considering the extremely high spruce pollen values 

here, Picea competition may have successfully crowded out Betula papyrifera, which 

does not tolerate shady conditions (Farrar 1995:283). Remaining Betula populations may 

have been restricted to nearby more open, gravelly outwash terraces. It is interesting to 

note that the end of Zone K - l , which falls around 9820 BP, could very well coincide 

with the 9900 BP Lake Agassiz flood event, which affected a large area just two 

kilometers from Kearl Lake. This destructive flood might well have benefitted Betula 

populations, as Betula is known to form a large part of the new tree cover in areas that 

have been disturbed (Farrar 1995:283). 

Zone K-2 (Birch-Spruce-Herb Zone), 225-305 cm above base of core 

Description: 

Zone K-2 is characterized by a sudden decrease in Picea pollen from 70% to 20-

40%. Betula pollen, on the other hand, increases from a low of 25% in Zone K - l to 
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values of 35-63%. Significant amounts (10-12%) of Alnus pollen appear in the record for 

the first time. This zone witnesses an increased presence of shrubs and herbs. Salix 

pollen values remain high at 5-8%, and Shepherdia pollen reaches 1-2%. Artemisia, 

Cheno-Am, and Compositae (high-spine) pollens remain constant at around 5%, 3-5%, 

and 1-2% respectively. Sphagnum spores are largely absent from this zone (Figure 3.2). 

Gramineae pollen increases to 2-4%, while Compositae (low-spine), Thalictrum, and 

Sarcobatus are largely confined to this zone. 

Estimated Age: 

Zone K-2 is estimated to span the interval between ca. 9820 to 7580 years B.P. 

Interpretation: 

Zone K-2 is interpreted as the result of a reduction in mesic growing conditions 

which affected Picea more than Betula. That this period was warmer and drier than the 

previous one is indicated as well by the presence of Sarcobatus (greasewood), which 

grows in dry habitats, usually along saline sloughs and flats (Moss 1983:247). Moss 

(1983:635) indicates that today, Sarcobatus is only found in the Grassland region of 

Alberta. Due to its present distribution and the conditions required for it to grow, the 

relatively persistent presence of Sarcobatus pollen at Kearl Lake in Zone K-2 is highly 

informative. 

In the concentration graph, the absence of Sphagnum spores attests to drier 

conditions. There is also an increased presence of Typha pollen in Zone K-2. Being a 

wetland species, more Typha is indicative of a drop in lake water-levels, resulting in a 

more constricted (and/or widespread) ring of lake-edge vegetation, allowing it to add 

more of its pollen to the record. This is especially true if the bathymetry of the lake in 

question is gradual, which would cause greater wetland (i.e., shallow aquatic) surfaces to 

be exposed when water levels drop (Beaudoin 2000: personal communication). Figure 

3.1 demonstrates this is the case for Kearl Lake. 

Combined with the dominating deciduous tree taxa, relatively high Zone K-2 

percentage values of Artemisia, Cheno-Am, and Compositae, and an increased presence 
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of Gramineae pollen, suggests an open deciduous woodland in the area at this time 

(Figure 3.8). 

Discussion 

Here again, significant comparisons may be made to the Mariana Lakes record. Hutton et 

al. (1994) found in their Zone 3 (9000 - 7500 BP) a decrease in Picea values, 

accompanied by an increase in Betula counts. Zone K-2 mirrors this phenomenon. 

Based on increased charcoal counts in sedimentary Subzone 1-C (Zone K - l , above), 

Beierle (1996:7-8) suggests that the dense spruce stands established during the Younger 

Dryas died once warmer and drier conditions became prevalent, and this availability of 

fuel caused an increase in fire activity. The decrease in Picea values of Zone K-2 may 

indicate the end of the Younger Dryas and a change to warmer and drier climate. Unlike 

Beierle (1996:8), however, we cannot assume that re-vegetation of the area was in the 

form of open stands of pine with grassy forest floors, because Pinus pollen only begins to 

enter the Kearl Lake record in Zone K-3 (see below), perhaps some 2500 years after the 

end of the Younger Dryas. 

Betula sp. grain-size measurements indicate a fairly even mixture of tree and 

shrub birch existing near the Zone K - l / K - 2 interface, with the tree species becoming 

more firmly established as Zone K-2 progresses (Fig. 3.9). This increase in tree-birch 

species is concomitant with a drastic decrease in Picea dominance, following the end of 

the Younger Dryas. Interestingly, this decrease in Picea and increase in Betula pollen 

values might indicate an onset of warmer and drier conditions. Initially, I believed this 

pattern resulted from increased fire frequencies. Whereas Pinus peaks are usually taken 

by authors to indicate fire succession-related dominance, Betula is also known as an 

aggressive colonizer in fire-disturbed areas (Farrar 1995:283). As Zone K-2 occurs 

earlier than the known Pinus migration into the area, it was theorized that Betula was left 

as the sole fire succession tree species, allowing it to gain dominance at the expense of 



$ Deciduous-Dominated Forest 4 Semi-Open Spruce Forest 

Figure 3.8: Zone K-2 Vegetation of Study Area (ca. 9820-7580 BP). 
Glacial Lake Margin from Lemmen et al. (1994). 
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Zone K - l / K - 2 and Zone K-2 Betula Grain Size Measurements 

Picea in this period of warmer and drier conditions. At this point, however, one will 

notice that Beierle's (1996) study indicates maximum macroscopic charcoal counts only 

in his Subzone 1-C (Zone K - l ) , which are then reduced to nil in Zone K-2. This indicates 

that fire activity in Zone K-2 was much reduced over that of Zone K - l , making the Betula 

fire-succession hypothesis untenable. 

This does not mean, however, that warmer and drier conditions in Zone K-2 did 

not prevail. The lack of charcoal macrofossils in a warm and dry period vegetation zone 

has also been noticed by MacDonald (1989) in his study of Toboggan Lake in the 

southern foothills. He ascribed this phenomenon to the fact that deciduous stands are less 

prone to burning than coniferous stands, because "the lower availability of resinous 

conifer wood for fuel and decreasing forest density may have led to a decrease in fires 

and/or charcoal production" (MacDonald 1989:164). At Kearl Lake, between roughly 

9820 and 7580 years BP, drastically increased Betula and Alnus pollen values, combined 

with higher frequencies of herb pollen, suggest a more open and deciduous forest. This 

might explain the lack of charcoal fragments in Zone K-2, despite warmer and drier 

conditions. 

Although Alnus grows on wet sites (Farrar 1995:297), the presence of Alnus 

pollen for the first time in Zone K-2 is probably not indicative of moister conditions over 
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the preceding period, but rather of this species' migration into the area. Interestingly, it 

might in fact be an indicator of drier conditions. Ritchie (1984:146) proposed that Alnus 

migrated northwards from south of the ice sheets at the same time as Picea. As white 

spruce tends to establish itself in dense stands, and alder cannot tolerate shady conditions, 

the latter became established only in small numbers at first. The abrupt increase in Alnus 

pollen seen in the Tuktoyaktuk records around 6700 BP was taken by Ritchie (1984) to 

indicate a response to the opening up of the spruce forest as the latter's margin shifted 

with the slow climate cooling following the Hypsithermal. Hence it was theorized that 

increased Alnus pollen indicated more open spruce forests. This interpretation is 

supported by the Kearl Lake data, which shows a large increase in Alnus pollen at the 

beginning of Zone K-2. Unlike in the far north, in this case the opening of the spruce 

forests was caused by the warmer and drier conditions of the Hypsithermal. 

Other sites, however, indicate that the arrival of Alnus may not necessarily be 

related to the opening up of forests. At Eaglenest Lake, for example, Vance (1986:18) 

gives a date of 8450 BP for the first Alnus appearance there, despite estimating a 

Hypsithermal beginning date of ca. 11,000 BP. Further south, at Mariana Lake, Alnus 

appears later at around 7700 BP (Hutton et al. 1994), despite signs of the Hypsithermal 

having begun shortly after 9000 BP. At Lofty Lake, Alnus appears later yet, starting after 

7480 BP, long after the pronounced decline of spruce at the end of Zone L2, ca. 9200 BP 

(Lichti-Federovitch 1970:941). It is probable that instead of representing the opportunistic 

colonization of open spruce forests, the various Alnus arrival dates merely signify 

vagaries in the latter's migration path. The same apparent random, non time-

transgressive pattern has been noted for Picea migration in Western Canada (Ritchie & 

MacDonald 1986), to which non-climatic factors were attributed. 

When compared to other cored sites, these arboreal values are revealing of the 

way in which the Hypsithermal affected different areas. Between around 9500 and 7500 

BP, both Kearl and Mariana Lakes (Hutton et al. 1994) have Betula pollen frequencies of 

around 55-60%, with 20-40% Picea pollen. This contrasts with the Eaglenest Lake 

record (Vance 1986), which has consistently more Pìcea pollen (around 50%) and less 

Betula pollen (20-40%), and the Lofty Lake record (Lichti-Federovitch 1970), which 
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indicates low Picea pollen values of <10%, Betula pollen frequencies of around 60%, and 

much higher herb representation. These results demonstrate latitudinal and altitudinal 

differences in the effects of the Hypsithermal. In the northern woodlands, little impact 

was felt in the highlands, while deciduous trees assumed greater importance at lower 

elevations. Further south, woodlands were primarily deciduous and more open, and 

contained more non-arboreal vegetation. 

Zone K-3 (Arboreal [Spruce-Pine-Alder-Birch] Zone), 305-380 cm above base  

of core 

Description: 

Zone K-3 is once again dominated by Picea pollen values of up to ca. 60%. Pinus 

pollen makes a first significant appearance, reaching 30%. Alnus values remain constant 

from Zone K-2, and Betula pollen decreases slightly to 20-30%. Salix pollen decreases to 

1-3%, while Shepherdia, Gramineae, Cheno-Am, and Compositae (high and low-spine) 

pollen is reduced to trace quantities. Sphagnum spores re-enter the record. 

Estimated Age: 

Zone K-3 is estimated to span between ca. 7580 and ca. 5900 years B.P. 

Interpretation: 

The arrival of Pinus pollen in this zone represents the establishment of a 

vegetation assemblage that is more recognizable as the modern Boreal Forest. Alnus, 

appearing first in Zone K-2, remains fairly constant in percentage values through Zone K-

3 . This could be due to the abundance of Pinus pollen, which may have masked any 

increase in Alnus values. At the outset, this seems to be the case because the Zone K-3 

Alnus pollen concentration values show marked change. Figure 3.3 demonstrates that 

starting around 320 cm, Alnus concentrations rise from a previous low of around 100 

grains/cm3 to four times that amount. This could be interpreted as increased availability 

of moist growing conditions, although, as noted above, the concentration values for Zone 
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K-3 are probably unreliable and should thus be used with extreme caution. 

In this zone, Picea pollen percentage values increase, indicating a return to cooler 

and moister conditions. Although Betula pollen seems to decrease in the percentage 

graph, this is probably due to the introduction of Pinus pollen, and therefore one cannot 

infer a reduction of mesic growing conditions. 

Artemisia and Gramineae pollen percentage values decrease in this zone, as do 

Sarcobatus and Compositae pollen values. Without knowing if their abundance values 

also decline, we cannot infer an actual reduction of NAP in this zone. However, the 

increased presence of Picea pollen and Sphagnum spores would indicate a change in local 

conditions, possibly induced by climatic factors, which resulted in a reduction of herbal 

components. With this reduction in NAP representation and large increase in the various 

arboreal concentrations, we may envision a closed northern woodland, becoming more 

akin to the modern Boreal Forest (Figure 3.10). 

The presence of Sphagnum in this zone is evidence of intensified paludification, 

made possible by water tables that have risen to near or at the surface. Such increased 

water availability may have caused lake levels to rise, resulting in the slight reduction in 

Typha pollen values that we see. 

Discussion: 

The arrival of Pinus at Kearl Lake, as noted earlier, is consistent with the records 

at nearby Eaglenest Lake (Vance 1986) and Mariana Lakes (Hutton et al. 1994). It has 

been suggested that the northward migration of jackpine was encouraged by frequent fires 

caused by Hypsithermal conditions (eg.,Vance et al. 1995:84-86). If this were the case, at 

the outset one might wonder why Pinus only seems to enter the record near the end of the 

Hypsithermal. At Kearl and Mariana Lakes (Hutton et al. 1994), for example, the 

maximum Hypsithermal effects are seen to have occurred before the arrival of Pinus 



$ Alnus, Betula \ 
4 Picea, Pinus > Overlap of all three symbols = modern Boreal Forest Vegetation 
if Wetland I 

Figure 3.10: Zone K-3 Vegetation in the Study Area (ca. <7500 BP) 
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at 7500 BP. This is probably due to the fact, as indicated above, that fires are less 

frequent in open, deciduous-type forests, such as existed at the height of the Hypsithermal 

at the latter sites. Therefore, even if warmer and drier conditions did exist at the height of 

the Hypsithermal, extensive Pinus migration might have had to wait until closer to the 

end of this period, when coniferous forests started to become established again but 

conditions still remained warm enough to produce fires. Indeed, at Kearl Lake, Beierle 

(1996:6) sieved occasional charred spruce needles from between the 295 

and 305 cm level of the core, which contrasts with the negative evidence for fire found 

between the 220 and 295 cm level, or much of Zone K-2. This indicates that it was only 

near the very end of the Hypsithermal (Zone K-2) that fires became active again around 

Kearl Lake, probably due to increased Picea cover. It was probably this situation that 

jackpine was able to take advantage of in order to spread, resulting in its arrival in the 

Kearl Lake record at this time. 

Zone K-3 is in accordance with other Boreal Forest studies, which indicate a 

return to cooler and moister conditions starting between 7700 and 7200 BP (MacDonald 

1983; Vance 1986; White & Mathewes 1982, 1986). One slight difference is that starting 

at 7500 BP at Mariana Lakes, Typha is present in abundant quantities but Sphagnum is 

not, leading Hutton et al. (1994:423) to conclude: "it is likely that moist sites existed, but 

Sphagnum growth and peat accumulation was precluded by fluctuating water levels 

promoting periodic drying...". It was not until around 6000 BP, when Sphagnum spore 

counts increased, that the development of modern vegetation and establishment of 

extensive peatlands occurred in the vicinity of Mariana Lakes. At Kearl Lake, we see this 

process happening slightly earlier. Already at the very end of Zone K-2, traces of 

Sphagnum occur, which become more abundant and more consistent throughout Zone K-

3. At Kearl Lake, then, Sphagnum is estimated to have increased at about 7100 BP, 

presumably a reflection of its latitudinal positioning relative to Mariana Lakes. Indeed, 

Zoltai & Vitt (1990) determined from a series of basal peat dates that peatlands started to 

form earlier in the northern Boreal Forest than in the more southern parts. In this case, 

the 200 km that separate Kearl Lake from Mariana Lakes probably resulted in earlier 

peat-formation at the former. At Eaglenest Lake, Sphagnum is found throughout the 
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record (Vance 1986), indicating that in northern Alberta the highlands remained relatively 

cooler and moister throughout the Holocene. 

Further south, at Lofty Lake, Lichti-Federovitch (1970) found at this point 

evidence of grassland expansion, indicating warm and dry Hypsithermal conditions. 

Other studies indicate that although Lofty Lake was filled at 11,400 BP, the sediment 

record demonstrates it had shrunk to a small shallow saline pond by 8700 BP, and started 

re-filling again around 6300 BP (Schweger & Hickman 1989:1828). These authors 

conclude that in central Alberta, the brunt of the Hypsithermal lasted until about 6000 BP. 

The effects of the Hypsithermal, then, lasted about 1000 years longer in Central Alberta 

than further north in the woodlands. In all probability this lag is due to latitudinal 

differences, where more southerly sites experienced the Hypsithermal until much later 

than those further north. 

Near the end of Zone K-3 is a brief anomaly, where a drastic increase in Betula 

pollen (reaching up to 65%), and a slight increase in Alnus pollen (15%), overshadows 

the Picea and Pinus pollen values. Non-arboreal pollen values remain low, as in the rest 

of Zone K-3. At first it was thought this might have been an isolated forest-fire incident 

in which Betula was able to re-colonize the affected landscape quicker than competing 

Pinus species, as Betula is recognized as a fast-grower (Farrar 1995:283). Grain-size 

measurements for this episode indicate mostly tree-birch species (Figure 3.11), which are 

known to dominate between 26 and 50 years following a burn (MacDonald et al. 1991 : 

68). This interpretation is not supported by macroscopic charcoal counts, however, which 

indicate low values for this zone (Beierle 1996). This episode might instead represent an 

increased sedimentation rate, perhaps brought on by an isolated windstorm or flood 

incident. 

Summary and Conclusions 

These results indicate that the pollen record of Kearl Lake is in close agreement 

with those of other nearby Boreal Forest sites in Alberta (Vance 1986; Hutton et al. 
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Zone K- Betula Grain Size Measurements 

1994). Around 10,250 BP, a spruce-birch-herb dominated vegetation was in place, 

probably having replaced a prior sparse shrub/herb vegetation that colonized the area 

immediately following the retreat of the ice. This spruce-birch-herb community was an 

early northern woodland, probably established during the Younger Dryas interval when a 

colder and moister climate (also indicated by the presence of peatmoss) encouraged the 

heavy growth and quick spread of spruce, perhaps at the expense of birch. This forest 

was relatively open, judging by higher percentage values of NAP, but not as open as the 

succeeding woodland of the Hypsithermal. 

Around 9800 BP, following the end of the Younger Dryas interval, spruce stands 

seem to have dwindled and deciduous trees (birch and later alder) became much more 

prominent. This was the result of a warmer and drier climate, which affected the mesic 

conditions necessary for spruce growth to occur. Allthough birch trees are also a mesic 

species, they are less so than spruce. This is indicated by the fact that today the Wetland 

Mixedwood region of the Boreal Forest in northern Alberta is dominated by white and 

black spruce, whereas birch tends to be more common in the drier (but still mesic) 

Central and Dry Mixedwood regions (Alberta Environmental Protection 1998:36-37). 

Lack of peatmoss and higher values of greasewood and cattail are also suggestive of 



warmer and drier conditions at this time. As indicated by higher NAP percentages, this 

deciduous-dominated northern woodland was more open than its predecessor. 

Starting around 7580 BP, as at other nearby locales, pine trees appear in the area. 

This was in response to increased fire frequency near the end of the Hypsithermal dry 

period, caused by a somewhat increased coniferous presence as conditions started to cool 

again. Spruce, birch, and alder trees become more abundant, suggesting a return to cooler 

and wetter conditions. Some herbs become scarcer, and the forests become more closed. 

Peatmosses become prominent, suggesting peatland formation. 

Overall, these results generally parallel Beierle's (1996) geochemical 

palaeoenvironmental reconstructions of Kearl Lake (Figure 3.12). Beierle's (1996) 

Subzone 1C (180-220 cm) is characterized by low inorganic carbon (carbonate) values, 

which is recognized as signifying lower plant productivity caused by higher water levels 

or water turbidity (Hickman et al. 1984; Hickman 1987; Hickman & Klarer 1981). 

Although Subzone 1C contains some charcoal macrofossils which Beirele (1996:8) 

attributes to a warmer and drier climate at the end of the Younger Dryas interval, we see 

that this subzone is still cooler relative to his Zone 2, where carbonate values are seen to 

rise. Zone K - l (210-225 cm) mimics this trend, showing a dominance of mesic spruce 

pollen, as well as Sphagnum, which does not carry over into Zone K-2. Beierle's (1996) 

Zone 2 (220 -234 cm), as already mentioned, contains higher carbonate values than the 

previous zone, as well as a complete lack of charcoal macrofossils. Higher carbonate 

values signify increased plant productivity, caused by lower water levels and warmer 

climate (Hickman et al. 1984; Hickman 1987; Hickman & Klarer 1981). Zone K-2 

(starting at 225 cm) also indicates lower water levels and warmer climate, as seen from 

the increased presence of Typha and the introduction of Sarcobatus. The absence of 

charcoal macrofossils in Zone 2 is interpreted as signifying a decreased frequency of 

forest fires, due to more open forest stands at this time (Beierle 1996:9). Zone K-2 agrees 

with this scenario, as the pollen percentage diagram shows a more open and deciduous 

forest now. In his Zone 3 (234-379 cm), Beierle (1996:11) sees a continued presence of 

open forest stands, as suggested by low macrofossil charcoal counts. Despite 
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these continued open-forest conditions, compared to the previous zone, Beierle (1996:6) 

notes here an absence of gill-breathing Pisidium molluscs and a gradual decline in 

carbonate values, which eventually reach a low at 330 cm. These data indicate more 

turbid waters and a decline in plant productivity, likely caused by climatic cooling and 

increased water levels. Zone K-3 (305-380 cm) overlaps Beirle's (1996) Zone 3, and 

likewise indicates a shift to cooler conditions. Beierle's (1996) lowest carbonate value 

(330 cm) falls entirely within Zone K-3, and his recovery of charred spruce needles 

between 295 and 305 cm is interesting in light of the arrival of Zone K-3 Pinus pollen 

starting at ca. 305 cm. 

Interestingly, Beierle's (1996) Zone 4 (379 - 414 cm), which shows increased 

carbonate and mollusc representation, is interpreted as representing warm and dry 

conditions. Although the pollen data do not extend that far, this seems bizarre 

considering this zone immediately follows Zone K-3, which here is interpreted as a return 

to cooler and moister conditions following the Hypsithermal. One would expect a 

continuation of cooler conditions, leading into the Neoglacial, at this point. One possible 

explanation for this discrepancy is that Beierle (1996) attributed the wrong cause for the 

rise of molluscs and aquatic plants in his Zone 4. Instead of plants and molluscs 

becoming more abundant because lake waters were shallowed by increased évapo

transpiration, this could just be a reflection of the paludification of the site, perhaps 

caused by altered drainage patterns. Indeed, at Otasan Lake, Prather & Hickman (2000) 

noted an increase in lake production from 7300 to 5000 BP, which they attributed to 

expanding peatlands at this time. As Beierle's Zone 4 may be estimated (from 

sedimentation rates) to date between 5900 and ca. 4900 BP, it falls within the general 

timeframe for paludification in northern Alberta (Zoltai & Vitt 1990). On the other hand, 

Moore Lake oscillated between saline and freshwater conditions between 5800 and 4000 

BP, or between the end of the Hypsithermal and the establishment of the Neoglacial 

(Hickman & Schweger 1996). As such, Beierle's (1996) Zone 4 may indeed reflect one 

last, brief warming period before the establishment of more permanent cooler conditions 

starting at Zone 5. 
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Chapter 4: 

Archaeological Cultures of the Northern Woodlands 

Introduction 

The previous chapters have provided the geomorphological and vegetational 

contexts necessary to better understand the settlement patterns of people in the study area. 

We may now define the appearance and role of early humans in the prehistory of the 

northern Alberta woodlands. As Chapter 5 deals with the question of how Grasslands 

hunter-gatherers first adapted to the northern woodlands, emphasis in this section will be 

placed on the initial and eventually sustained presence of human groups in the northern 

woodlands. Specifically, this chapter will focus on the Early Prehistoric occupation of 

the study area, seeing as this was when the first adaptations to the northern woodlands 

occurred. 

The Fluted Point Tradition 

Introduction 

Because human groups using fluted point technology are recognized as the first 

cultures to have successfully colonized the North American continent (e.g., Meltzer 

1989), any discussion concerning the culture-history of northeastern Alberta must 

necessarily start with this era. Thus far, fluted points have been recovered only from the 

southern and central portions of the province, or from the present Grassland/Parkland 

natural areas (Figure 4.1). This pattern may reflect a biased recovery strategy based on 

the location of major population centers and the activities of artifact collectors (Oetelaar 

2000: personal communication). Over a decade ago, however, Gryba (1985:31) noted 

that much work had been conducted in the Boreal Forest, and many other point types had 

been discovered. As a result, the fluted point distribution pattern in Alberta 

(Figure 4.1) may represent a real trend. On the other hand, if the occupation of the region 

by groups using this technology was sparse, then much more work might be 

needed before the evidence will be located. Nonetheless, data concerning the fluted 
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Figure 4.1 Location and Distribution of Fluted Point Traditions Sites 
In Alberta (Adapted from Gryba 2001; Ice Margins from 
Dyke & Prest 1987). 

1 : Charlie Lake Cave 

2: Vermilion Lakes 
3: Ethel Lake 
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point tradition, gathered from excavated sites near the study area, are examined below to 

better understand the nature of human adaptation during this early period in Alberta 

prehistory. 

Charlie Lake Cave 

The Charlie Lake Cave site (Figure 4.1) is the first dated fluted point site in 

northwestern Canada, where a basally-thinned (late Clovis) point was found in situ with 

numerous other artifacts. Charlie Lake Cave lies 9 km northwest of Fort St. John, and is 

situated on a low ridge 25m above Stoddart Creek, overlooking a glaciolacustrine 

sediment plateau (Fladmark et al. 1988:371). Because the Clayhurst stage of glacial Lake 

Peace has shorelines at the same elevation as Charlie Lake Cave, and this stage did not 

terminate prior to 10,000 BP, it is believed that the glacial lake had not yet drained at the 

time of first human occupation (Fladmark et al. 1988:376). Thus, the late Clovis 

occupants were camping along the edge of the lake, when Stoddart Creek was a narrow 

arm of the lake. 

A total of five dates are available from Zone Ha, the occupation containing the 

fluted point. Different samples of bison bone collagen gave a first set of radiocarbon 

dates of 10,450 ± 150 BP (SFU-300), 10,380 ± 160 BP (SFU-378), and 10,770 ± 120 BP 

(SFU-454) (Fladmark et al. 1988: 375). Two AMS dates taken later from bison and raven 

bone yielded estimates of 10,560 ± 80 (CAMS-2134), and 10,290 ± 100 BP (CAMS-

2137) respectively (Driver et al. 1996). Averaged out, the Zone Ha occupation at Charlie 

Lake Cave may be said to date to around 10,500 BP. 

In addition to the complete fluted point, numerous other artifacts were found, 

including a stone bead, a heavy quartzite uniface, a biface, a core, and a retouched flake. 

The edges on the quartzite tools were heavily used, suggesting they served as heavy-duty 

butchering tools (Driver et al. 1996: 271). Bison bones associated with the tools show 

cutmarks and spiral fracturing. Because only bison lower leg bones are present and the 

tools mostly relate to hunting and butchering, Driver et al. (1996:271) suggest that 

Charlie Lake Cave was a kill site. However, considering its location and the diversity in 

the tool assemblages found, Charlie Lake Cave is more probably a campsite. 
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At the time of this early occupation, the local vegetation consisted of a sparsely-

wooded grassland, as determined by faunal material found in Zone Ha, which was not 

necessarily introduced by human activity. In this zone Driver (1996) has observed many 

ground squirrel bones, alongside those of snowshoe hare (Lepus americanus) and another 

larger Lepus species (likely arctic hare or jackrabbit). Today, ground squirrels and large 

Lepus species inhabit open grassland zones. 

In light of this evidence, some researchers have concluded that in Western Interior 

Canada, the first human inhabitants of the postglacial landscape were bison hunters 

coming from the southeast, moving northwards after the retreat of the Laurentide ice 

sheet (Driver et al. 1996:272; Fladmark 1996:19; Fladmark et al. 1988:378; Hamilton & 

Goebel 1999). This is given support by the fact that the few Clovis exotic lithic material 

types found in Alberta "...provisionally suggest a northward or northwestward, rather than 

a southward, general movement of hunters within the study area" (Gryba 2001:265). 

Other Fluted Point Sites in Alberta 

While not situated in the study area, the Vermilion Lakes site (Fedje et al. 1995) 

near Banff (Figure 4.1) also demonstrates that the earliest occupants were adapted to open 

conditions. Like Charlie Lake Cave, the Vermilion Lakes site is located along a lake 

edge. Although no diagnostic lithic artifacts were found, dates of 10,780 ±180 BP 

(RIDDL-215) and 10,660 ± 650 BP (RIDDL-216) (averaging 10,779 ± 175 BP) indicate a 

fluted point tradition occupation. A semi-circular arrangement of postholes and large 

quantities of mountain sheep (Ovis canadensis) and caribou (Rangifer tarandus) bone 

indicate a campsite; although the site is presently in the mountains, it was occupied at a 

time when shrubs and herbs dominated the local vegetation (Fedje et al. 1995:101). 

Further north and east, in today's southern Boreal Forest, several "stubby" Clovis 

points were found at the Duckett site (GdOo-16), on the shores of Ethel Lake (Fedirchuk 

& McCullough 1986), near Cold Lake in northeastern Alberta (Figure 4.1). Because 

these were surface finds, no real inferences may be made concerning adaptive strategies. 

As with the Charlie Lake Cave and Vermilion Lake artifacts, the Ethel Lake fluted points 

were found near the margins of a lake. Although no faunal remains were found 
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associated with these points, Fedirchuk & McCullough (1986:1) note that: 

This zone is sensitive to even minor fluctuations in climate which may 
have engendered concomitant changes in the nature and identity of cultural 
occupations. Even minor ameliorating climatic conditions or landscape 
management by the prehistoric occupants would have opened 
opportunities for northern plains bison hunters in the occupation of the 
lakeland district. 

If the pattern elucidated by the Charlie Lake Cave and Vermilion Lakes sites is valid, one 

might infer the Ethel Lake points were left behind by open-landscape hunters who were 

pursuing big-game along shoreline edges, possibly in the winter months when herd 

animals took refuge in forested areas on the grassland periphery. This interpretation is 

supported by the fact that while bifaces, scrapers, gravers, retouched flakes, wedges, 

grooved mauls, hammerstones, and cores were also found in the same area, there is no 

evidence of typical woodland tools (such as adzes and chithos) (Fedirchuk & 

McCullough 1986). Because the northern woodlands consisted of open spruce forest 

prior to 10,000 BP, (see Chapters 2 and 3), it is possible that at that time wintering herds 

of big game penetrated the woodland further compared to more modern times. This 

might account for the presence of the fluted point tradition at such a relatively high 

latitude (see Figure 4.4 below). 

That these hunters did in fact penetrate the northern woodlands to a great extent, 

however, might be indicated by one of the fluted points that is made of Beaver River 

Sandstone (BRSS) (Fedirchuk & McCullough 1986:130). Although McCullough & 

Wilson (1982:81) proposed that BRSS nodules should exist in glacial detritus well south 

of the Fort McMurray region, Ives & Fenton (1983: 87-88) dispute this hypothesis on the 

basis that examination of glacial tills in northeastern Alberta revealed an absence of 

BRSS. This might indicate, therefore, that the makers of the Duckett site Clovis point 

were at one time present in the Athabasca-Clearwater region. On the other hand, Ives 

(1993:26) draws attention to the fact that Tongue River sicilified sediment found in 

Montana is macroscopically indistinguishable from BRSS, and that therefore "it would be 

imprudent to insist that isolated examples of Paleo-Indian point styles made from raw 

materials like Beaver River Sandstone have any necessary connection with the lower 
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Athabasca River valley". For now, then, whether groups using fluted point technology 

were present in the study area remains uncertain. If however the Duckett specimen is later 

confirmed as BRSS, based on this isolated example, it might be prudent to see this as 

evidence of an exploratory foray into the woodlands, or maybe even a brief presence in 

the region before the woodlands became established (see below). 

The fluted point tradition in Alberta, then, seems to date between 10,700 and 

10,500 BP. These groups were found mostly in open landscape environments, and 

probably pursued big-game species, sometimes along the margins of lakes. 

The Potential for Fluted Points in the Study Area 

As discussed in the previous chapters, for the interval between 11,000 and 10,000 

BP, an open spruce forest was present over much of the study area, except for the 

grassland/steppe bordering the ice sheet. In discussing the find of a fluted point at Ethel 

Lake, Fedirchuk & McCullough (1986:134) state: 

The appeal of this particular site to Palaeoindian occupants is not fully 
understood. During déglaciation of the area, this locale would have lain 
on the immediately habitable portion of the landscape in the shadow of the 
stagnating ice sheet. As such, the sheltered location on a relatively small 
glacially derived lake would have offered a refuge for the small camp as 
well as access to hunting grounds along the edge of the ice sheet. 

This scenario suggests that Early Prehistoric hunters occupied the narrow grassland belt 

that lay in the immediate wake of the retreating ice. Mandryk (1992: 138-39), however, 

has noted that the pollen assemblages for the earliest post-glacial landscapes are 

characterized by low pollen influx values and low organic content, which indicate a 

"...very sparsely vegetated arid steppe." Such environments would probably not have 

been very hospitable to either herd animals or their hunters. If cultures of the fluted point 

tradition did not exploit the ice-margin, can we expect to find fluted points in the study 

area? 

Ritchie (1976) has shown that as the ice retreated, early woodland forests 

migrated northwestwards and were replaced along their southern margins by grasslands in 

a time-transgressive manner. Once these forests had gained sufficient latitude, they 
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ceased to be replaced by grasslands and stayed in place. If fluted point cultures colonized 

subarctic Canada from the south (Driver 1998:147; Fladmark et al. 1988:378; Hamilton 

& Goebel 1999:181), one might theorize that the woodland/forest belt that lay between 

the southern grassland and the retreating ice sheet provided a barrier for fluted point 

tradition cultures that were adapted to open landscapes, dissuading them from venturing 

any further north. However, Richie & MacDonald (1986), who examined the post-glacial 

migration of white spruce in Western Canada, indicate that this northwesterly migrating 

spruce forest belt did not reach northern Alberta until between 11,000 and 10,000 BP. 

This indicates that, at least in northern Alberta, there was a broad expanse of shrub/herb 

vegetation abutting up against the sparse grassland zone adjacent to the retreating ice 

sheet. This is shown in Figures 4.2, 4.3, 4.4, and 4.5, which are a series of generalized 

maps that were produced using information from numerous lake cores and faunal 

evidence in order to determine the general extent of the various vegetation zones in 

Alberta during early post-glacial time. Summarized pollen data contained in some studies 

(Ritchie 1976; Ritchie & MacDonald 1986) indicate that at around 12,000 BP, the 

northwesterly-migrating spruce forest had reached Hafichuk Lake in Saskatchewan 

(Figure 4.2). Between 11,500 and 11,000 BP, the spruce belt extended from Hafichuk 

Lake northwards to A Lake in Saskatchewan, but had not yet arrived at Lofty Lake in 

central Alberta (Figure 4.3). Faunal remains of woolly mammoth (Mammuthus 

primigenus) in the Oldman River area (CARD 2000), horse (Equus sp.) in the Milk River 

area (Burns 1996) and near Cardston (Kooyman et al. 2001), and woolly mammoth, 

camel (Camelidae sp.), and horse in the Smoky/Peace River area (Churcher & Wilson 

1979), indicate open, herbaceous landscapes around the spruce belt at this time. By ca. 

10,200 BP, the spruce margin shifted north of A Lake, where it was replaced by an 

herbaceous zone (Figure 4.4). Further south, the Andrews site was still near a decidous 

Parkland, which replaced the previous spruce forests (Yansa & Basinger 1999). In 

Alberta, the spruce forest reached Lofty Lake, having already extended northwards to 

Mariana Lakes (Hutton et al. 1994) and Eaglenest Lake (Vance 1986) between 10,700 

and 10,500 BP. At 10,200 BP, spruce is absent from Wild Spear Lake, however. Woolly 

Figure 4.2 
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Figure 4.2 Estimated Location of ca. 12,000 BP Spruce Belt in Relation to 
Retreating Ice and Shrub/Herb Landscape. Ice Margins from 
Dyke & Prest (1987); Pollen Data from Ritchie 1976. 
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Figure 4.5 Estimated Location of ca. 10,000 BP Spruce Belt in Relation to Retreating 
Ice and Shrub/Herb Landscape. Pollen Data and Ice Margin References as 
for Figure 4.4. 
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mammoth remains found near Sundre at James River Bridge (CARD 2000; Burns 1996) 

date to ca. 10,300 BP, and indicate herbaceous landscapes immediately east of the 

spreading spruce forest along the montane region of Alberta. By around 10,000 BP, 

Yesterday and Lone Fox Lakes register spruce for the first time, as does Charlie Lake 

Cave (Driver 1996). The spruce forest completed its migration to the northern N.W.T. 

(Ritchie & MacDonald 1986), and effectively closed the open-landscape corridor by 

covering the northern third of the Province (MacDonald & McLeod 1996) (Figure 4.5). 

These maps and those in the previous chapter indicate that prior to 10,000 BP, 

fluted point tradition hunters could conceivably have exploited the northern parts of the 

Province, including the study area, especially if they concentrated on locations that were 

not yet covered in trees (or proglacial lakes). Thus, fluted points could be found in 

northern Alberta, and, considering the settlement patterns identified above at Charlie 

Lake Cave, Vermilion Lakes, and Ethel Lake, I concur with Wilson & Burns (1999:227; 

also Wilson 1990:69) that glacial lake shorelines in northern Alberta would be good 

places to look for Early Prehistoric sites. Although this approach has worked in eastern 

Canada (e.g., Storck 1979), thus far it has not met with much success in northern Alberta 

(Magne & Ives 1991). Many dated glacial lake shorelines exist in northern Alberta and in 

the study area, so potential still exists for discoveries. The current evidence suggests that 

after the forests moved in, Early Prehistoric groups only rarely penetrated this 

environment, perhaps only limiting themselves to logistical or exploratory forays from 

camps situated at the margins of the forest. 

Later Paleoindian Cultures 

Since 1973, much archaeological survey and excavation work has been conducted 

in the Athabasca Lowlands for Syncrude Canada Ltd.'s mining operations (Clarke & 

Ronaghan 2001; Conaty 1980, 1977; Donahue 1976; Fenton & Ives 1990, 1982; 

Gorham 1997; Gryba 1980; Ives 1981, 1977b; Ives & Fenton 1983; Ives & Hardie 1983; 

Le Blanc & Ives 1986; Losey & Priegert 1975; Losey & Sims 1975; Mallory 1980; 

McCullough & Reeves 1978; Pollock 1978, 1977; Reardon 1976; Reeves & Saxberg 
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1998; Ronaghan 1982a, 1982b, 1981; Saxberg et al. 1998; Shortte/a/. 1998; Simsn.d., 

1976, 1974; Syncrude Canada Ltd. 1973; Van Dyke & Reeves 1985). Of the 

approximately 750 sites that have been found in the study area to date (J. Damkjar 2001 : 

personal communication), most consist of small, undiagnostic lithic scatters or include 

diagnostic artifacts that are more recent than 7500 BP. In the brief interval between the 

establishment of the Alberta Historical Resources Act in 1973 and the economic 

depression of the 1980s, some Early Prehistoric material had already begun to surface in 

northeastern Alberta. The first Early Prehistoric find in the study area was made by Sims 

(Syncrude Canada Ltd. 1974:63-64), who found an Agate Basin point at the Beaver Creek 

Quarry site in the Athabasca Valley. In the Birch Mountains, Sims (n.d., cited in Ives & 

Hardie 1983) found another Agate Basin point, made of Tertiary Hills Welded Tuff, at the 

Gardiner Lake Narrows site (HjPd-1). Losey & Sims (1975:55) later identified a Hell Gap 

point on a site along the Muskeg River. This identification was rejected by Van Dyke & 

Reeves (1985:91-92), who assigned the point to the Early-Middle Taltheilei Complex 

(this controversy is dealt with in more detail below). 

Following economic recovery in the 1990s, more recent work in northeastern 

Alberta has confirmed the presence of Early Prehistoric groups in the study area. Of the 

103 sites discovered or revisited by Saxberg & Reeves (n.d.: 10-11) in the Athabasca 

lowlands, 30 produced diagnostic material dating between 9900 and 7000 BP. Based on 

diagnostic tools, similarities in site location, and other material remains, most of the 

remaining sites were deemed to date to this interval as well. 

Through typological analysis of artifacts and correlation of the sites found with 

the ages of the recessional Athabasca/Muskeg Embayment and Lake Nezu shorelines, 

Reeves & Saxberg (1998) found a positive correlation between the age of the sites and the 

age of the associated recessional shoreline. That is, as the shorelines regressed over time 

when flood water levels dropped, sites situated on these became progressively younger. 

Without independent radiocarbon dating, Reeves & Saxberg's (1998) proposed 

chronology is not confirmed. Based on the known Lake Agassiz flood chronology, 

however, it is probable that Reeves & Saxberg (1998) have not overestimated the 

antiquity of their finds. The cultural chronology of the area proposed by Reeves & 
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1998) is 

The Fort Creek Fen Complex 

Sites and assemblages 

Three sites (HhOv-164, HhOv-87, HhOu-1) have been found on the 290m 

shoreline of the Athabasca/Muskeg Embayment, the highest shoreline on which human 

occupation has been found in the study area (see Figure 4.6). Assemblages from these 

sites include six broad-bladed lanceolate points that are basally constricted and have 

concave bases. The tool assemblagees also comprise a wide variety of scrapers, including 

small rectangular and dorsally-finished types, and debitage consisting mainly of biface 

thinning and pressure flakes. 

Identification 

Termed the Fort Creek Fen Complex, these sites have been assigned typological 

dates between 9900 and 9400 years ago (Reeves & Saxberg 1998:3, 10; Saxberg & 

Reeves n.d.: 15). These dates are based on comparison to similar (unnamed) projectile 

points found in Wyoming at level 4 of Mummy Cave, dating to 9280 ±150 BP (Wedel et 

al. 1968:185), and at the Medicine Lodge Creek site, dating to 9410 ± 380 BP (RL-150) 

(see Frison 1976:159; 1992:figures 9.3p-q). Saxberg & Reeves (n.d.:15) also draw 

comparison to points of the Chesrow Complex in Wisconsin, which Overstreet (1993:82) 

believes is an Eastern analog to the Plains Goshen Complex, dating to late Paleoindian 

times (ca. 10,000 BP). Clarke & Ronaghan (2001:4), on the other hand, see in these 

points a close similarity to some specimens recovered from the Mesa site in Alaska. 

Similar as the Fort Creek Fen Complex points may be to the Chesrow or even the 

Wyoming examples, linking them together may be a hazardous exercise. Commenting 

on the Wyoming Big Horn Basin material, Frison (1992:338) suggests these 

foothills/mountain groups were relatively isolated and locally-oriented, which is the 

reason we see more variance over short distances in their projectile point assemblages 



-è" Fort Creek Fen Complex 0 Nezu Complex X Creeburn Lake Complex 
CO. 9900-9400 BP CO. 9400-8500 BP CO. 9400-7750 BP 

Figure 4.6 Location of Early Paleoindian Sites Along the Athabasca S 
River Corridor (from Reeves & Saxberg 1998) 
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compared to those on the Plains. If this is the case, it might be difficult to envision a 

strictly localized point-type in Wyoming taking root in northern Alberta. Rather, as with 

the succeeding Agate Basin and Cody Complex artifacts found in northeastern Alberta, it 

is easier to imagine that the Fort Creek Fen Complex had some sort of presence on the 

northern Plains before it briefly (?) entered the foothills and northern woodlands. If 

Overstreet (1993) believes his Chesrow Complex is an eastern analog of the Goshen 

Complex, and Saxberg & Reeves (n.d.: 15) compare their Fort Creek Fen points to the 

Chesrow examples, then might not the Fort Creek Fen points also be compared to the 

Plains Goshen/Plainview Complex, or viewed as a northern analog of this Complex? 

On the northern Plains here in Alberta, researchers have recognized the presence of 

possible Plainview point types (e.g., Gryba 1988A1-26, Al-28, A2-7, A3-38; Fedirchuk 

& McCullough 1986:33). It is interesting to note that some of these points are similar to 

the Fort Creek Fen examples: a possible Plainview point with somewhat constricted lateral 

edges near the base was found in the Aspen Parkland zone (Gryba 1988:A3-44), and 

Gryba (1988:A3-46) illustrates another unfluted point with constricted lateral edges near 

the base found in east-central Alberta. On the southern Plains, a very close similarity 

between some of the Plainview points recovered at the Plainview site in Texas and the 

Fort Creek Fen examples can also be seen (see Stanford 1999:figures 20 g and h). 

Interestingly, other comparisons to the Fort Creek Fen points can be made with 

some Midland (unfluted Folsom) examples, of which specimens have also been found in 

Alberta (see Gryba 1988). At the Lindenmeier site, some Midland points have concave 

bases and lateral constricting at the basal margins (Wilmsen & Roberts 1984:figure I l l a 

and d; also Stanford 1999:figure 19 j), and are very similar to the Fort Creek Fen points. 

Wilmsen & Roberts (1984:112-13, emphasis mine) have noted that almost 25% of the 

Folsom points found at the Lindenmeir site are of the Midland variety, and that "...most do 

not Jit into any standard type." This last point is significant because it shows that so 

much small-scale variability exists in these early non-fluted Paleoindian point-types (for 

Alberta see Gryba 1988), that the Fort Creek Fen points could in fact be part of the broader 

continuum that is recognized in the Goshen/Plainview or Midland point types, despite 

their not being immediately recognizable as such. Credence to this supposition is 
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lent by the fact that, indeed, some Goshen/Plainview and Midland points found in Alberta 

and elsewhere do resemble the Fort Creek Fen examples. 

Origins 

Because Plainview/Goshen or Midland points are present across the Plains, they 

might have more in common with the Fort Creek Fen Complex examples than those 

unnamed points of the Big Horn Basin in Wyoming. Of course, there is the possibility 

that the Wyoming Big Horn Basin and the northern Alberta material are related in that 

they represent simultaneous explorations of different ecozones, in different directions, by 

a similar culture during the early postglacial. This is apparently the scenario that Saxberg 

& Reeves (n.d.: 16) envision when they state that "preliminary observations of similarity 

between the Fort Creek Fen material and that of early sites in the Bighorn Mountains of 

Wyoming and the Lake Chippewa strandlines in Wisconsin can be explained by an 

adaptive pattern of high mobility among these ancient hunters." In this case the Mummy 

Cave specimen might not represent an unnamed, short-lived and locally-oriented 

Complex so much as a broader Goshen/Plainview or Midland Paleoindian culture that 

started to exploit both the western and northern peripheries of the grasslands during the 

Hypsithermal. 

In a similar vein, although Clarke & Ronaghan (2001:4) see similarities between 

Fort Creek Fen points and examples from the Mesa site in Alaska, this need not imply a 

different origin. Kunz & Reanier (1994:660) have noted parallels between their Mesa 

points and Goshen/Plainview examples, and although they lay emphasis on two early 

dates (ca. 11,500 BP) that were obtained from a single hearth, nine other dates cluster 

between 9730 ± 80 BP (ETH-6570) and 10,240 ± 80 BP (CAMS-3569). This means that 

instead of these Mesa points indicating origins for the Fort Creek Fen Complex in Alaska, 

they might in fact only represent the northernmost limit of a movement of the Plains 

Goshen/Plainview Complex into open Parkland-like areas during the Hypsithermal. In 

this context, it is interesting to note that a .Beta/a-dominated mixed open Parkland 

supporting bison and elk was present in Alaska during this interval (Yesner 2001:318). 
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Dating 

Based on its position on the 290m recessional shoreline as well as some Plains-

derived typological dates, Saxberg & Reeves (n.d.) date the Fort Creek Fen Complex 

between 9900 and 9400 BP. Most Goshen/Plainview dates cluster between ca. 11,500 BP 

and ca. 9000 BP (see summary table in Stanford 1999:307), and Midland dates tend to 

fall between ca. 11,000 BP and just after 10,000 BP (see summary table in Stanford 

1999:296) If the Fort Creek Fen Complex is related to Goshen/Plainview or Midland, 

then Saxberg & Reeves' (n.d. :15) assigned dates could still hold. These dates also fit 

within the 9900 BP maximum bracket provided by the Agassiz flood chronology. 

Subsistence and Settlement 

With regards to the Fort Creek Fen Complex sites found in the study area, bone 

fragments recovered from HhOv-164 indicate the hunters were targeting caribou and 

bison, as well as aquatic animals such as beaver and otter (Saxberg & Reeves n.d: 16). 

This fits with the palaeoenvironmental reconstruction of the study area showing open 

decidous Parkland at this time (see Chapter 3). This environment would have supported a 

wide diversity of animals. 

In order for these groups to have established camps on the Fort Hills kame, which 

at the time was an island surrounded by the Lake Agassiz floodwaters, Saxberg & Reeves 

(n.d.) believe the use of canoes was necessary. Although they believe the close 

association of these sites with ancient strandlines is evidence of a settlement and 

subsistence pattern focussed on water, we must remember that this pattern may only be 

the result of differential preservation. This is because muskeg formation around 7000 to 

6000 BP in the study area would have obliterated traces of other types of landscape use by 

these Early Paleoindians. Indeed, if the Mesa site in Alaska is a northern extension of a 

Plains Goshen/Plainview movement, it indicates a settlement and subsistence pattern 

based mainly on big-game hunting (Kunz & Reanier 1994:660). 

Agate Basin and Northern Piano Cultures 
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Sites and assemblages 

Reeves & Saxberg (1998; Saxberg & Reeves n.d.; Saxberg et al. 1998) assigned 

another name, the Cree Burn Lake Cultural Complex, to a group of sites between the 290 

and 275m shorelines (Figure 4.6). These sites (HhOv-148, HhOv-167, HhOv-193, 

HhOv-112, HhOv-117) contain collaterally-flaked Agate Basin and obliquely-flaked 

Agate Basin-like (Lusk) points, which have plano-convex cross-sections and basal 

thinning and grinding. Trihedral adzes and backed bifaces are also present, as are bifacial 

discoidal cores, finely made endscrapers, blades, burins, and flake gravers. On the lower 

shorelines, indicating slightly later sites of this Complex, circular, bi-pitted, edge-ground 

cobbles and numerous wedges are also found (Saxberg & Reeves n.d. :18). 

Referred to as the Northern Piano tradition outside of the study area, the unique 

aspect of these Agate Basin groups is that they are recognized as being the first to 

effectively penetrate the northern woodlands to their northern limit and beyond. As seen 

in Figure 4.7, their occupations are much more widespread than those of previous 

periods. In addition to the Athabasca River sites mentioned above, Northern Piano sites 

are found in the Birch Mountains at the Gardiner Lake Narrows site (HjPd-1) (Sims n.d., 

cited in Ives & Hardie 1983), north of the study area along the Peace River at the Lake 

One dune site (IgPc-9) (Stevenson 1986), in northern Saskatchewan at Black Lake (IhNh-

10) (Minni 1976), and in the Yukon and Northwest Territories, where they became the 

first Barrenland inhabitants (Wright 1995:103). 

Perhaps the most significant site found so far is the Grant Lake site (KkLn-2) in 

the N.W.T., located at the mouth of the Dubawnt River that flows out of Grant Lake. 

This site was probably a caribou interception point, near the calving ground of the 

Beverly Caribou herd (Wright 1976). Here, numerous Agate-Basin habitation 

components were excavated which included hearths and weightstones, presumably used 

for weighing down tents. In total (including surface collection), 15 complete Agate-Basin 

points were found, along with 10 mid-sections, 100 bases, and 8 tips. Other artifacts 

included 61 scrapers, 60 knives, 24 chithos, 14 adzes, 27 wedges, 13 hammerstones, three 

saws, two flake knives, six gravers, three abraders, and two spokeshaves (Wright 1976). 

At Acasta Lake in the N.W.T., Noble (1971:104) excavated 
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LiPk-1, a campsite which yielded an enormous amount of Northern Piano material. In 

addition to 57 Agate-Basin and similar derived points, 532 bifaces, 368 scrapers, a drill, 

multi-gravers, spokeshaves, wedges, blades, cores, and 105 pit-hearths were unearthed. 

Nearby at Fisherman Lake (JcRw-7), Millar (1968:320-321) found an Agate-Basin 

campsite occupation on a terrace roughly 7 meters above the present lake level, which 

contained gravers, burins, bifaces, end scrapers, unifaces, and choppers. In the same 

vicinity, at the Julian site (JcRw-13), Fedirchuk (1970:28) recovered three Agate Basin 

points. Along the shores of Kluane Lake in S.W. Yukon, MacNeish (1964) excavated the 

Pelly Farm (KfVe-1) and Little Arm (JiVs-1) sites, both of which produced significant 

Agate Basin remains. The Pelly Farm campsite consisted of several Agate Basin 

occupations, the second of which yielded hearths, 19 bifaces, three spokeshaves, and 

numerous sidescrapers, endscrapers, and chithos. The Little Arm site produced alongside 

its Agate Basin points a series of flakes, sidescrapers, endscrapers, burins, drills, chithos, 

blades, bifaces, choppers, a possible net sinker, and an antler bilateral unibarbed fish 

spear (MacNeish 1964:238-239). 

Identification 

At this point, it must be noted that the identification of the projectile points as 

Agate Basin is not without controversy. In particular, Wilson & Burns (1999:228-231) 

argue that the Northern Piano points found in the Canadian subarctic are not related to 

Agate Basin cultures, largely because of the fact that "...unstemmed, leaf-shaped points 

are the simplest form to make and the easiest to reinvent; unlike biological species, 

projectile-point types can recur without necessary historical linkages" (see also Wright 

1972b:86). Since the lanceolate point form may easily be re-invented by different 

cultures, Wilson & Burns' (1999:228) suggestion that northern "Agate Basin" points are 

in fact similar-looking early Taltheilei Shale tradition points merits some attention here. 

While originally termed the Taltheilei Shale Tradition (Noble 1971), Gordon 

(1977a) re-named it simply the Taltheilei Tradition because quartzite as well as shale was 

a common raw material used. Characterized largely by variants of unground lanceolate 

points, the Taltheilei Tradition is a major Athapascan (Chipewyan caribou-hunter) 
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portion of the Mackenzie district (Gordon 1977) and the south half of the Keewatin 

district (Wright 1972a), the most productive early Taltheilei Tradition site areas are 

located just inside the present forest margin (because caribou hunters summered only 

briefly on the taiga) (Noble 1977:65). Early Taltheilei sites are known from deeper inside 

the forest, however. The majority of the diagnostic materials at Black Lake in northern 

Saskatchewan is of early Taltheilei Tradition (Minni 1976:53), as is the case with sites 

along the eastern margin of Lake Athabasca (Wright 1975). Donahue (1977:85) notes 

that early Taltheilei material has also been found as far south as Fort McKay in 

northeastern Alberta. Interestingly, this fits nicely with information provided by an 

Indian informant stating that Barrenland caribou were once known to extend their winter 

migration range to the area of Fort McMurray (Preble 1908; Soper 1964:359). If this is 

the case, further research will likely uncover more extensive evidence of early (and later) 

Taltheilei presence in northeastern Alberta. 

Perhaps surprisingly, McCullough (1982: 31-32) may have uncovered evidence of 

early Taltheilei at Lac La Biche. Though he does not believe in the end this was a 

product of Chipewyans in the Lac La Biche region (because these were Barrenland 

caribou hunters) (McCullough 1982:53), it is entirely possible that these hunters could 

have ventured up the Athabasca in the winter, especially if caribou herds were moving 

south to the Fort McMurray region. If we may postulate that Plains groups used the 

Athabasca River corridor to travel northwards, we must also think of other groups having 

used this corridor to travel southwards. Thus, it should come as no surprise that Middle 

and Late Taltheilei sites occur in the Lake Athabasca region (Gordon 1977b:74-75; Minni 

1976; Wright 1975), and as far south as Calling Lake (Gruhn 1981) and Lac La Biche 

(McCullough 1982:34). 

Considering the overlap between Taltheilei and Early Prehistoric settlement 

patterns in northern Alberta, as well as the somewhat similar point morphology between 

the two, potential certainly exists for archaeologists to have misidentified some points. 

Indeed, such confusion is known to have happened. Noble (1971:111) mentions, for 

example, that some Early Taltheilei points have been mistaken by archaeologists for 
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Plains Alberta and Scottsbluff I points, and as mentioned above, Van Dyke & Reeves 

(1985:91-92) initially rejected Losey & Sims' (1975) identification of a Hell Gap point 

found along the Muskeg River. Stewart (1991) has also shown how in some rare 

instances Taltheilei points may be confused with Agate Basin types. 

One way to determine whether Wilson & Burns (1999) are correct in stating that 

Northern Piano points are merely misidentified Taltheilei points is to look beyond just the 

general outline of the point (which may indeed easily be reinvented). Agate Basin points 

are characterized by several other attributes as well which, when taken together, are less 

likely to have recurred independently over time and may serve to identify "classic Agate 

Basin" from "Agate Basin-like." Consider Robert's (1961:130; cited in Ebell 1980:50-

51) description of Agate Basin points from the type site: 

The Agate Basin points are consistent in pattern yet have considerable range in 
size. In all of the large and easily identifiable fragments found at the original site 
no shouldered, barbed or tanged form appear. The points are long and slender 
with parallel or slightly convex sides. The flaking is always of the horizontal 
type, although in one or two cases there are a few facets running diagonally from 
the upper right tip to the lower left base. Their bases may be convex, concave, or 
straight. The blade is flat-lenticular in longitudinal section and generally flat-
lenticular with a slightly low median ridge on one face. On some examples, 
however, the cross-section may be lozenge-shaped. The lateral edges are ground 
from the base towards the tip for a distance of from one-fourth to one-half the 
total length of the blade. 

With these criteria undoubtedly in mind, Wilson and Burns (1999:229) state: "...it is clear 

that many of the 'Agate Basin-like' lanceolate forms excavated or picked up in surface 

surveys in Canada are differentiable from the Agate Basin type in pattern and quality of 

flaking." This to them invalidates the hypothesis that a single migrating cultural group 

was responsible for making the lanceolate points that we find on the Northern Plains and 

in the northern woodlands and Barrenlands. 

This is not entirely accurate, however. First of all, it is not unreasonable to 

believe that if a culture migrates into a new environment and adopts a new lifestyle (as for 

example if Agate Basin cultures adapted to the northern woodlands), that their original 

cultural items will be subjected to some modification. Noble (1971) notes that his Acasta 

Lake Complex, for instance, contains side-notched Acasta and bulbous-stemmed Kamut 
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that are also found in that level. Likewise, in discussing the possibility that the Shield 

Archaic evolved out of Northern Piano traditions, Wright (1972b:73) notes that Agate 

Basin points found in the Keewatin District gradually fade into more generalized 

lanceolate forms that typify early Shield Archaic styles. 

Second, Wilson & Bums (1999: 229) admit that the Parkhill site in the Parkland 

region of Saskatchewan (Ebell 1980) is "true Agate Basin." Further research into some 

of the Northern Piano points found in the Boreal Forest and Barrenlands leans towards 

this same verdict. Wright (1976:80), for example, has compared his Grant Lake site 

points to those of the Agate Basin site in eastern Wyoming, and found that "the points 

from the Agate Basin site are very close to the Grant Lake site points in terms of both 

form and metrical attributes." In an earlier publication (Wright 1972b:70-71), he 

describes the Grant Lake site point attributes. In addition to good collateral flaking, 

Base configurations are straight (15), convex (10), and straight or oblique fracture 
(4). Blade edge configurations are all convex, and cross-sections are elliptical 
(20), plano-convex (5), and diamond (4). Lateral and basal grinding occurs on 22 
specimens, and seven specimens possess only lateral grinding. 

That these projectile points belong to the Agate Basin tradition is supported by Arnold 

(1985), who compared metric and non-metric variables on the points, cores, edge 

retouched flakes, bifaces, and endscrapers between the Grant Lake and the Wyoming 

Agate Basin material. Multivariate statistical tests showed that a close relationship 

existed between the two, which led Arnold (1985:205) to conclude that the Agate Basin 

Complex was ancestral to the Grant Lake material. 

In addition to the Grant Lake material, we see that all of the other Northern Piano 

sites mentioned above contain points that share these same characteristics. In the 

S.W.Yukon, for example, MacNeish's (1964) Northern Piano Champagne Phase points 

are described as being lanceolate in outline, having convex, straight, or slightly concave 

bases, with collateral ripple flaking. Noble (1971) states that "classic Agate Basin" points 

form part of his Acasta Lake Complex in the central District of Mackenzie, N.W.T. 

While not specifying the criteria he used to reach this conclusion, he does however note 

that these points have grinding on the lateral margins of their bases and stems (Noble 
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1971:104). Likewise, the Julian site in the N.W.T. produced three Agate Basin-like 

points that exhibit parallel flaking, convex lateral edges that taper to a thinned concave 

base, and grinding on the basal lateral edges (Fedirchuk 1970:28). The two Northern 

Piano points found at the Lake One dune site are described by Stevenson (1986:31) as 

having fine parallel flaking, ground margins, and an expanding diamond-shaped cross-

section. At Black Lake (northern Saskatchewan), Minni (1976:48) describes a Northern 

Piano point exhibiting parallel flaking, with lateral and some basal grinding, and the same 

may be said of the Cree Burn Lake Complex points in the study area (Reeves & Saxberg 

1998). 

With regards to Wilson & Burns' (1999:228) contention that archaeologists may 

have confused Agate Basin points with Taltheilei points, these attribute comparisons are 

especially important and useful, for some differences separate the two types. While it is 

true some Taltheilei points (especially their bases, which sometimes are all that is found) 

mimic the shape of Agate Basin points, these Taltheilei points exhibit little or no grinding 

along the lateral basal edges (Noble 1971:111-113). Also, Taltheilei points generally 

have wide transverse flaking (Gordon 1977b:74), or simply uncontrolled flaking patterns 

(Noble 1971). While some Taltheilei points may exhibit one or more Agate Basin 

attributes, it is unlikely that they will share all attributes. 

Along with these differences in projectile points, other parts of the toolkit may 

also serve as diagnostic indicators. Frison & Stanford (1982), for example, note that 

gravers, notched tools, end-scrapers on blades, wedges, burin spalls, and blades are 

commonly found in the Agate Basin level at the Agate Basin site. In his discussion of 

those complexes of the Taltheilei Tradition whose points resemble some Plains Early 

Prehistoric types (the Hennessy, Taltheilei, and Windriver Complexes), Noble (1971) 

notes that their toolkits do not include gravers, burins, or end-of-blade scrapers. In this 

context, it again becomes apparent that Northern Piano finds are in fact related to the 

Agate Basin Complex, despite Wilson & Burns' (1999) assertion to the contrary. Noble's 

(1971) Acasta Lake Complex toolkit, for example, contains multi-gravers and burins, and 

MacNeish's (1964) Champagne Phase toolkit includes blades, gravers, flake- or artifact-

burins, and end-of-blade scrapers. The Cree Burn Lake Complex identified in the study 
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area also is characterized by blades, burins, gravers, and end-of-blade scrapers (Reeves & 

Saxberg 1998; Saxberg & Reeves n.d.). Together with the points, then, these data 

indicate that most Northern Piano sites have been correctly identified as such. 

Origins 

Based on trait comparisons, the evidence does seem to support the notion that 

Agate Basin peoples were the first to settle the northern woodlands. As a result of this 

sustained occupation, the human groups may have altered and diversified their material 

culture, keeping only vague resemblances to the original Plains-based items and styles. If 

this is the case I would agree with Wilson & Burns (1999) that we should perhaps refer to 

these Northern Piano cultures as "Agate Basin-like"; however unlike them I do not 

believe we can justify denying these cultures' Agate Basin ancestry (see also Arnold 

1985). 

On the basis of the tool assemblage found in the study area, it is thought the Cree 

Burn Lake Complex represents Plains bison hunters moving north (Saxberg et al. 

1998:101). Although this inference is based heavily on point morphology, Saxberg et al. 

(1998:102) also note the presence of blades, blade-like cores and flakes, burins, and flake 

gravers as "other diagnostic material" that indicate Plains Agate Basin (see Irwin-

Williams et al. 1979:47; Wright 1976:79). 

Dating 

Based on Plains-derived typological dates, the Cree Burn Lake Complex is said to 

date from 9400 to 7750 years ago. Reeves & Saxberg's (1998; Saxberg & Reeves n.d.; 

Saxberg et al. 1998) Cree Burn Lake Complex chronology fits with other Agate 

Basin/Northern Piano sites that have been found elsewhere in the mountains or Boreal 

Forest. Thus far, the few radiocarbon dates obtained from sites of this Complex lie 

between >8000 - 7000 BP. Reeves (1975:245), for example, obtained a date of 8270 ± 

260 BP (GX-1435) for his Red Rock Canyon Subphase in Waterton Lakes National Park. 

Noble (1971:106) obtained a date of 7020 ± 360 BP (1-3957) at Acasta Lake (LiPk-1) on 

a piece of Northern Piano hearth charcoal associated with a Kamut point (recognized as a 
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continuum of the Agate Basin points found at Acasta Lake), and a similar date of 7270 ± 

850 BP (S-1056/NMC-808-812) was obtained by Wright (1976:89) at Grant Lake (KkLn-

2). At the Migod site, Gordon (1976) obtained a date of 7980 ± 500 BP (S-834/NMC-

671) from the second lowermost level, which overlies the Agate Basin material. At the 

Sinnock site (EcKx-4), amino-acid radiometric dates gave a result of 8000 BP (Buchner 

1984). Since Arnold (1985) suggests that the Sinnock site is probably not related to the 

Agate Basin Complex, however, this last date might not be relevant to this discussion. 

Settlement and Subsistence 

During the time of Northern Piano occupation of the study area, the environment 

consisted of an open-decidous-dominated woodland (see Chapter 3) It is fitting that here 

a broad-spectrum diet has been indicated by beaver bones and deer, caribou, bear, moose, 

and cat blood residue found associated with Northern Piano artifacts (Neuman 1998a; 

1998b; Shortt et al. 1998:39). The susbsistence strategy of other Northern Piano cultures 

seems to have been broad as well. In one of the hearths at Acasta Lake, Noble (1971:104) 

found caribou bone, and this was also probably the dominant prey at Grant Lake, and at 

Black Lake (Minni 1976:49). In the Yukon, the Pelly Farm site produced numerous 

faunal remains, including bison and elk for the first occupation level and bison, elk, 

moose, sheep or goat, rabbit, and bird in subsequent Agate-Basin occupations (MacNeish 

1964:220ff). The Little Arm site contained bear, caribou, buffalo, moose, and wolf 

remains. In addition to points and mammal bones, the Little Arm site produced very 

important evidence for fishing activities, in the form of a possible net sinker and barbed 

fish spear. Although no fish bones were discovered, these artifacts led MacNeish 

(1964:289) to conclude that fishing was also an important Northern Piano subsistence 

activity. 

A l l of the Northern Piano sites mentioned earlier are found along the margins of 

lakes, which might suggest a familiarity with aquatic resources (e.g., Millar 1968; 

Fedirchuk 1970; Noble 1971; Fedirchuk & McCullough 1986). Many were found in 

ideal fishing locations with easy access to spawning runs, usually at the mouths of 

tributaries or near narro wings in the river channel. It is important to remember as well 
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that these locations might also represent important river crossings for herd animals such 

as caribou. These sites include the Pelly Farm and Little Arm sites (MacNeish 1964), the 

Gardiner Lake Narrows site (Sims n.d.), the Lagoon Lake site (McCullough 1982:71), the 

Grant Lake site (located "where the lake constricts to become the northward flowing 

Dubwant River...") (Wright 1976:1); Calling Lake (Gruhn 1981:3); and the Black Lake 

site, located at the mouth of the Chipman River (Minni 1976:38). In the study area, the 

strong correlation between Paleoindian sites and recessional river shorelines (Reeves & 

Saxberg 1998; Saxberg & Reeves n.d.) also indicates these groups had much contact with 

aquatic environments. As mentioned above, however, this site-patterning may be biased 

due to differential preservation, and need not imply a water-dependent subsistence or 

settlement strategy. 

The Nezu Complex 

Sites and assemblages 

This Complex was named after the Nezu site (HhOu-36), described as "...one of 

the most significant sites excavated during the entire Aurora Project" (Saxberg & Reeves 

n.d.:8). The site was located along the margin of Lake Nezu, in the Athabasca/Muskeg 

Embayment (see Chapter 2), which was formed as the flood waters dropped below 285m. 

Sites of this Complex are located between the 290 and 275m shoreline levels, and include 

HhOu-36, HhOv-196, HhOv-194, HhOv-159, HhOv-124, HhOv-123, HhOv-118, HhOv-

86, HhOv-83, HhOv-11, HhOv-4, HhOv-5, and HhOv-1 (Figure 4.6). In addition to 

diagnostic projectile points such as Scottsbluff, Jimmy Allen, and Piano types, lanceolate 

knives, rectangular and dorsally-finished scrapers, backed bifaces, retouched and utilized 

flakes, as well as trihedral adzes were found at these sites (Reeves & Saxberg 1998:4; 

Saxberg & Reeves n.d. :16-17; Shortt et al. 1998). 

Origins and Dating 

The Nezu Complex is particularly interesting because, based on typological 

comparisons, it shows the presence of Plains-based Cody Complex hunters in the 
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northern woodlands (Saxberg & Reeves n.d.:17). That the Cody component of the Nezu 

Complex is indeed Plains-derived might be supported by the tentative identification of a 

Scottsbluff point made of Beaver River Sandstone found at the Heron Eden site (EeOi-

11) in southwestern Saskatchewan (Corbeil 1995:18-19). 

Although radiocarbon dates are not yet available, based on the Lake Agassiz flood 

chronology and dates derived from the Plains, these sites are all assumed to date from ca. 

9400 to 8500 years ago (Saxberg & Reeves n.d.). At the Horner site, the type-site for the 

Cody Complex in Wyoming, dates for the Cody occupation fall between 10,060 ± 220 BP 

(1-10900) and 8750 ± 120 BP (UCLA-697A) (Frison 1991:26). Dates obtained from 

Cody sites on the northern Plains fit within this range. The Heron Eden site in 

southwestern Saskatchewan is a Cody Complex kill site with dates of 8930 ± 120 BP (S-

3114), 9210 ± 110 BP (S-3308), and 8920 ± 130 BP (S-3309) (Corbeil 1995:21-22). 

Also in southwestern Saskatchewan lies the Niska site (DkNu-3) (Meyer 1985), a Cody 

Complex killsite which has given dates of 7165 ± 320 BP (S-2453) and 7000 ± 185 BP 

(S-2353). According to Meyer (1985:28-29), the Niska site dating samples may have 

been contaminated by recent carbon, which may have resulted in dates that are too 

recent. In Alberta, a date of 9380 ±110 (TO-1097) was obtained from slightly beneath the 

Cody Complex occupation at the Fletcher site in Alberta (Vickers & Beaudoin 1989). 

Subsistence and Settlement 

The Cody Complex is known to have been a Grasslands-adapted culture that 

developed sophisticated and effective bison hunting techniques, as demonstrated by the 

large and numerous bison bone beds associated with this Complex (see Frison 

1991:178ff; Hofman & Graham 1998:121). At the large HhOu-36 campsite, however, 

numerous faunal remains were found which, when combined with blood residue analysis 

on the tools, indicate these groups were hunting bison, caribou, moose, beaver, bear, 

canids, and other cervids (Neuman 1998a; Shortt et al. 1998:39). On Scottsbluff points 

found at the Nezu site, blood residue analysis identified rabbit, deer, and caribou residues 

(Neuman 1998a: 110-111). Nezu is not the only Cody Complex site with a diverse faunal 

assemblage. For example, Wheat (1979) found Cody Complex artifacts associated with 
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numerous different species' remains at the Jurgens campsite in Colorado. Frison (1976) 

has noted this same phenomenon in Wyoming, where Cody Complex artifacts associated 

with a broad-based economy were found at the Medicine Lodge Creek site, just 70 km 

from the Horner site (the type-site for the Plains Cody Complex). Noting that the 

economic orientation at these two sites was vastly different, Frison (1976:167-68) 

proposed that "...the Cody Complex in the Big Horn Basin consisted of one or possibly 

two or three band-level groups communally hunting bison in the late fall, who, during 

other parts of the year, were exploiting a number of environments throughout known 

territories." In a similar vein, Reeves (1972) has confirmed the presence of the Cody 

Complex in Waterton Lakes National Park. 

The presence of the Cody Complex in these peripheral areas may have been a 

response by these groups to the effects of the Hypsithermal on the Plains. Yet, despite 

evidence of a few forays into these marginal regions, the Cody Complex is nonetheless 

recognized as representing the most intensive Early Prehistoric occupation of the Alberta 

Plains (Vickers 1986:39; Wormington & Forbis 1965:185; Meyer 1985; Pettipas 1980; 

Magne 1986:187; see also Dyck 1983:79 for a similar pattern in Saskatchewan; Linnamae 

1990). This might be because, compared to contemporary Agate Basin groups, the Cody 

Complex groups were better-adapted to the Grasslands, and so their reliance on the 

margins of the Plains was ultimately not very pronounced. 

The Beaver River Complex 

Sites and Assemblages 

In the eighth millenium BP in the study area, side- and corner-notched atlatl 

points replace lanceolates, and slightly higher proportions of non-BRSS raw materials are 

used. By this time the Athabasca has dropped to the 265m level, where 9 sites (HhOv-

163, HhOv-16, HhOv-18, HhOv-4, HhOv-119, HhOv-193, HhOv-65, HgOv-31, and the 

Beaver River Quarry) are confirmed (Figure 4.8). 

Origins and Dating 



Beaver River Complex sites (ca. 7750 - 5000 BP) 

Location of Beaver River Complex Sites Mentioned in Text 
(From Reeves & Saxberg 1998) . so 

00 



99 

The Beaver River Complex is thought by Saxberg et al. (1998:107) to have developed 

directly out of the Cree Burn Lake Complex, because technological continuities between 

the two are seen in "...basic flake/tool production technologies as well as in specific tool 

types such as spurred endscrapers, snapped flake and snapped biface cutter/gravers, 

possibly burins, wedges, and other bipolarly produced tools". As the Beaver River points 

are similar to some found in the Mummy Cave Complex in the parklands and Plains to 

the south, a typologically-derived date of 7750-5000 BP has been assigned to this 

Complex (Saxberg et al. 1998). 

Settlement and Subsistence 

Saxberg et al (1998:107) believe that at this time (until 5000 to 4000 BP) the 

woodland was still open and productive for Plains-type grazers and browsers, and that 

Beaver River Complex peoples were hence following a lifestyle that had been established 

in the area for several millennia. The palynological data (Chapter 3), however, do not 

support this scenario. If dated correctly, the Beaver River Complex occupied an ecozone 

that, by 7000 to 6000 BP, was probably not unlike the modern 

Boreal Forest. 

In contrast to earlier Complexes, the sites of this Complex "...occur along the 

Athabasca, Beaver, and Muskeg Rivers as one might expect, but [they] are also 

occasionally found inland, probably adjacent to ponds and lakes which are now only bogs 

and fens" (Saxberg & Reeves n.d. :18). Considering these bogs and fens were established 

during the occupancy of Beaver River Complex groups, it is possible that we are able to 

find these inland sites only because they were established outside of the wetlands, 

whereas older inland sites may have been "swallowed up" by their subsequent formation. 

If this is the case, this settlement pattern is not new but instead is one that has not been 

affected so much by differential preservation. 

Conclusions 

As the ice was receding, a narrow band of sparse grassland existed along the ice 

margin. Since this zone probably could not have supported big-game populations, fluted 
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point tradition hunters would have had little incentive to inhabit it, and would have had 

little contact with the actual ice margin. Up until around 10,000 BP, however, much of 

northern Alberta was not yet forested, and might have attracted fluted point tradition 

hunters. Apart from limited logistical forays into the woodlands that were likely 

constrained to following major river systems, Early Paleoindians probably did not spend 

very much of their time in the northern woodlands. Rather, they seem to have preferred 

hunting big game animals on the edges of proglacial lakes, situated in Grassland or open 

Parkland forests, which were perhaps the wintering grounds for big-game animals. 

During the Hypsithermal, which started in the study area ca. 9800 BP and lasted 

until around 7500 BP, warmer and drier conditions opened up the northern woodlands. 

Concomitant with this process is evidence of Plains-derived cultural groups exploring and 

occupying the study area. The first such groups arrived perhaps shortly after the Agassiz 

flood and are known as the Fort Creek Fen Complex. Lasting until around 9400 BP, the 

Fort Creek Fen Complex may be a northern extension of the Plainview/Goshen or 

Midland Complex on the Plains. 

Following Fort Creek Fen, collaterally-flaked Agate Basin and obliquely-flaked 

Lusk points form part of a Northern Piano tool assemblage which, in the study area, is 

known as the Cree Burn Lake Complex. Although the few radiometric dates that are 

available for Northern Piano sites cluster around 8000 BP, the Cree Burn Lake Complex 

is estimated to have occupied the study area between 9400 and 7750 BP. For reasons 

explained below, Northern Piano groups are considered to be the first to have effectively 

adapted to the northern woodlands in the study area and in general. 

Co-existing with the Cree Burn Lake Complex in the study area between ca. 9400 

and 8500 BP is the Nezu Complex. Named after the Nezu site (HhOu-36), this Complex 

is a combination of Northern Piano, Cody Complex, and Jimmy-Allen-type material, and 

probably represents the simultaneous presence of discreet cultural groups interacting with 

each other in the study area. Seeing as Cody Complex groups are known to have 

exploited some Plains marginal areas from time to time, the discovery of the Nezu 

Complex has affirmed this subsistence pattern for the study area as well. It is interesting 

to note that unlike the Agate Basin groups, because the Cody Complex was well-adapted 
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to the Plains it is probable that its involvement on the Plains peripheries was more 

limited. The Cody Complex, after all, is known to represent the most intensive Early 

Prehistoric occupation of the Northwestern Plains. 

Between 7750 and 5000 BP, the Cree Burn Lake Complex appears to have 

morphed into the Beaver River Complex, which is characterized by side- and corner-

notched atlatl points. This Complex witnessed the transition between Hypsithermal open 

decidous woodlands and more closed modern Boreal Forest conditions starting ca. 7500 

BP. 
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Chapter 5: 

A Theory on How and Why the Northern Woodlands Were First Colonized 

Introduction 

As seen in Chapter 4, starting around 9400 BP the first people to adapt to the 

northern woodlands were the Northern Piano cultures, whose toolkit had many 

similarities to that of the Agate Basin peoples of the early Western Piano tradition 

(Wright 1995:103 ; Arnold 1985). While this spread of Agate Basin-like peoples is 

relatively uncontroversial and well documented, Ebell (1982) has observed that the actual 

mechanisms that facilitated the transition from a reliance on Plains to Boreal Forest 

resources have rarely been discussed. This still holds true today. 

The goal of this chapter, therefore, is two-fold. First, it will critically examine 

those theories that have already been given to explain why Plains hunter-gatherers chose 

to adapt to the northern woodlands. Second, it will combine 1) the paleoenvironmental 

evidence summarized and presented in Chapters 2 and 3, and 2) elements of optimal 

foraging theory, to formulate in the end a new hypothesis on the prehistoric motives that 

were responsible for the first colonization of the northern woodlands. 

Previous Theories 

The Anomalous Winter Hypothesis 

To explain why grasslands-adapted Piano peoples should ever have entered the 

northern woodlands on a full-time basis, Buchner (1981b:96-97; Pettipas & Buchner 

1983:446) proposes what he later called the Anomalous Winter Hypothesis in his 

discussions on the Sinnock site. He believes that during the Hypsithermal period, heavy 

snow encrustation from increased thaw-freeze cycles caused anomalous snow conditions 

on the Plains which effectively prevented bison from reaching the forest edges during 

their winter migrations. Buchner hypothesized that if (as in historic times) tribes would 

have arrived at the forest edge first, in anticipation of exploiting these herds, and if the 

herds did not materialize, then the hunter-gatherers would have been forced to turn to 

forest resources such as moose and woodland bison to survive. This is because the same 
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poor-travel conditions that prevented the bison from reaching the forest in the first place, 

would have prevented the humans from leaving the forest (Buchner 1981b: 97). In the 

end, the Anomalous Winter Hypothesis has it that long-term unreliability of winter 

hunting of Plains bison eventually caused a full-time shift in subsistence pattern, which 

resulted in a full-time forest subsistence adaptation. 

In another publication, Buchner (1981a), attempting to explain the Oxbow 

presence in the Boreal Forest, invokes this same hypothesis. Instead of anomalous 

Hypsithermal conditions, however, he theorizes that deep snow and severe blizzard 

conditions created by the cooler Neoglacial period prevented the bison from reaching the 

forest edge and their human hunters from leaving it. 

Problems with the Anomalous Winter Hypothesis 

Generality 

At the outset, the Anomalous Winter Hypothesis is lacking because, used as it is 

by Buchner for both the Agate Basin (Hypsithermal) and Oxbow (Neoglacial) periods, 

one can posit anomalous winter conditions for any period. If all conditions at all time 

periods on the Plains produced anomalous winters, then one would expect all cultures to 

have fully adapted to the northern woodlands. As indicated in the previous chapters, 

however, Early Paleoindians likely did not, and neither did more recent Plains groups (see 

Meyer & Epp 1990). 

Boreal Forest Use in the Winter by Plains Groups 

More serious flaws in the Anomalous Winter Hypothesis concern the human 

behavioural responses it both assumes and predicts. First and foremost, the Anomalous 

Winter Hypothesis is wrong in implying that tribes waited at the edge of the Boreal Forest 

for the wintering herds to arrive. When Plains hunter-gatherers migrated to the forest 

margin in the winter (which might have actually occurred on a very infrequent basis 

[Malainey & Sherriff 1996]), they did not travel up to the edge of the Boreal Forest, but 

rather to the southern limits of the Parkland zone. This is because Plains bison did not 
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travel up to the southern edge of the Boreal Forest, but only stayed in the southern regions 

of the Parkland (Meyer & Epp 1990:326). That hunter-gatherers wintered in the Parkland 

also makes sense in that here more berries were available, because here berry bushes 

could grow better without the competition from other plant species in the Boreal Forest 

(Meyer & Epp 1990:326). In the Parklands, then, if the bison failed to show up in the 

winter, the Boreal Forest species that Buchner (1981a; 1981b) believes the Plains hunters 

turned to either were not there, or existed in greatly reduced quantities. To access the 

Boreal Forest resources, this would have required moving substantial distances to reach 

the southern edge of the Boreal Forest, which probably would not have been done 

considering a move of the same distance could have been used to find bison herds on the 

plains. 

That Plains groups did not seek to access the Boreal Forest in the winter is further 

indicated by the fact that this ecoregion could not have been relied on to provide adequate 

sustenance at this time of the year. While food may have been plentiful there in the 

summer, Ray (1974:31) notes that Boreal Forest winters were particularly lean, because 

many game species migrated out of the forest or out of reach at this time. This produced 

"grim months for the Indians," filled with the imminent threat of starvation. Indeed, Ives 

(1990:164) has observed that a prominent theme underlying many Beaver Indian myths is 

that of starvation, which is "invariably associated with winter." 

Archaeological evidence also supports the notion that Plains groups did not turn 

to the Boreal Forest in the winter. While Meyer & Epp (1990:329-30) indicate there are 

Avonlea sites on the southern edge of the Boreal Forest in Saskatchewan, interestingly 

these are all spring/summer sites. This led the authors to conclude "there is no evidence 

that these peoples wintered in this region." The same pattern holds for later Old 

Women's assemblages but on a reduced scale, whereby the latter shows only a "very 

tentative penetration of the forest" (Meyer & Epp 1990:334). Though some might argue 

that these cultures did not penetrate the Boreal Forest due to resistance from peoples 

already living there, this probably would not have provided enough of a barrier to people 

who wanted to get to a new ecozone if conditions favoured it. One only has to remember 

that at times when bison were plentiful, Boreal Forest groups, and Plateau and Eastern 
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Woodlands groups as well, moved onto and exploited the Plains, despite the presence 

there of Plains hunter-gatherers (see Roe 1970: Appendix G). 

As for the notion that the same conditions that prevented the bison from reaching 

the forest also prevented the humans from leaving it, Oetelaar (2000: personal 

communication) observes that at least under conditions of heavily encrusted snow, 

humans have an advantage over bison in that they can travel more easily over this snow 

without breaking through (especially if technology such as snowshoes is involved). In an 

anomalous winter, then, humans would probably not have been confined to the woodland 

edge. 

Short-Term Adaptive Responses Predicted by Optimal Foraging Theory 

The Anomalous Winter Hypothesis is also not supported by optimal foraging 

theory, which predicts that so long as the high-ranked prey species are still available, a 

broadened subsistence base will only be transient in nature. Therefore, even i f an 

anomalous winter scenario occurred, it probably would not have provided the impetus 

necessary to make a full transition from grassland to forest exploitation. If snow 

conditions were harsh and the bison could not make it into the woods, humans might 

have diversified their resource base to survive, but as soon as conditions improved the 

following month or year they probably would have gone straight back onto the Plains in 

search of bison. Indeed, Clow (1995:265) describes just such a scenario, when in 

1832/33 the Yankton and Brulé of South Dakota faced starvation when the bison failed to 

migrate into the Missouri Riyer Valley to seek winter forage. While waiting, they tried to 

rely on other game, but these did not provide as much as bison in terms of calories and 

winter robes. When the bison still did not show up after some time, they decided to 

travel north and south along the Missouri River Valley, hoping to locate the wintering 

herds. Finally, they moved out of the Valley and onto the Plains altogether, in hopes of 

finding the bison. 

Critics might contend there is some difference in terms of available resources in 

the Parkland versus the Missouri River Valley. This is questionable, but even so, 

Parkland resources would not have made up for the lost opportunity of exploiting a bison 
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herd. Moose, for example, are solitary animals that exist in lower quantities in the 

Parkland than they do in the Boreal Forest (Soper 1964), and though they have a high net 

energy efficiency, a Boreal Forest hunter can go for days or even weeks without killing 

one (Winterhalder 1981b:94). Woodland caribou and wood bison are a different story, 

these being limited herd animals that can be hunted using group strategies (Rogers 

1972:111). However, as Soper (1964:366, 376) indicates, woodland caribou are confined 

to the limits of the mixedwood Boreal Forest in northern Alberta, and wood bison did not 

venture further south than the northern limits of the Parkland. These animals, therefore, 

would not have been prey options for a tribe in the southern Parkland experiencing an 

anomalous winter. 

Related to this idea is the notion of risk, as also suggested by optimal foraging 

theory. That is, when variations in outcome that cannot be controlled by the forager occur 

(such as when a bison herd does not migrate into an area), the need to acquire increasing 

marginal returns will cause foragers to adopt risk-seeking strategies, while no such need 

results in risk-adverse strategies (Smith 1991:54). In other words, in scarce situations 

where foragers are starving, they will be more willing to engage in a risky foraging 

strategy that has the potential to result in a greater high-end return. It follows, then, that if 

hunter-gatherers in the southern Parkland zone realized with each growing day of hunger 

that the bison were not coming, they would most likely have tried to find a bison herd and 

thus obtain high-end return (as we saw the Yankton and Brulé do), rather than stay behind 

and stake all on less numerous and less gregarious Parkland fauna. 

Ideological Obstacles 

Finally, I would like to propose that a major obstacle to a Plains-oriented people 

becoming a full-time forest people in the manner prescribed by Buchner (1981a) lies in 

the realm of ideology. By identifying themselves with the Plains through not only their 

lifeways but also their sacred sites (e.g., Schwab 1994; Dormaar & Reeves 1993; 

Dormaar 1999:19), these human groups created a significant bond with the land. This 

identity, I believe, would have prevented Plains hunter-gatherers from turning their backs 

on their traditional land and way of life i f for one or three winters they were forced to live 
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off Parkland resources because the bison did not arrive as anticipated. For such a switch 

to happen, an extended period of "forgetting time", where old lifeways were gradually 

forgotten and new ones conceived, must have occurred. In other words, use of Boreal 

Forest resources must have remained constant (not intermittent) over a multi-generational 

timeline. Since the Anomalous Winter Hypothesis does not fulfill this criterion, we must 

examine alternative models. 

Summary 

Concerning the Anomalous Winter Hypothesis, we have seen that: 1) Plains 

people rarely made it to the southern edge of the Boreal Forest and, if they did, then 2) 

Plains people did not winter near the southern edge of the Boreal Forest. This is because 

3) winter in the Boreal Forest is a difficult time to find food. Adaptation to the 

woodlands would also not have occurred because: 4) while some Boreal Forest large 

game species do live in the Parklands, these are relatively rare and would not equal the 

return potential of a bison herd; 5) broadened diets do not stay that way unless a high-

ranked species' density declines on a permanent or long-term basis; 6) hungry people tend 

to adopt risky foraging strategies that result in possible high-end returns; and 7) possible 

ideological structures would prevent a Plains hunter-gatherer from becoming a full-time 

forest specialist in such a short period of time. Together, this evidence suggests that 

Buchner's (1981a; 1981b) Anomalous Winter Hypothesis is flawed, and another model 

for the colonization of the Boreal Forest must be sought. 

The Displacement Theory 

Following a Historical Resources Impact Assessment on Syncrude Canada Ltd.'s 

Lease No. 22, Van Dyke & Reeves (1985:63) proposed that the initial occupation of 

northeastern Alberta, represented by Lusk points, was by early lakes and forest hunters 

that they called "Canoe Indians". These Canoe Indians were believed to have been pre-

adapted to woodland living, for they were seen as a northern extension of the 

Plains/Mountain Complex. The Plains/Mountain Complex is identified in the Rockies 

by numerous Agate-Basin/Lusk sites (for example Reeves 1972; Reeves 1975; Reeves & 
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Dormaar 1972; Brumley 1971:74; Christensen 1971; Fedje 1988; Fedje et al. 1995; 

summary in Driver 1978:98 for the Crowsnest Pass area), which date between 9900 BP 

(Fedje et al. 1995:90, table 1) and 8270 ± 260 BP (GX-1435) (Reeves 1972:94). As 

described by Reeves (1975:245), the Plains/Mountain Complex "...represents a 

movement of people into the Rocky Mountains, where a broad-based hunting culture 

adapted to the utilization of the many resources of the northern Rocky Mountains 

developed." Elaborating on what caused this movement, Van Dyke & Reeves (1985:77) 

suggest that Agate Basin peoples were displaced by Cody Complex cultures, who 

expanded their range northwards during the shift to warmer and drier conditions in the 

Hypsithermal, starting around 10 to 9.5 kya. Dating between 10,060 ± 220 BP (1-10900) 

and 8750 ± 120 BP (UCLA-697A) at the Horner site (Frison 1991:26) and 9380 ±110 

(TO-1097) at the Fletcher site in Alberta (Vickers & Beaudoin 1989), the Cody Complex 

is known to have developed more sophisticated and effective bison hunting techniques 

than did the Agate Basin cultures, as demonstrated by the larger and more numerous 

bison bone beds associated with the former (see Frison 1991:178ff; Hoftnan & Graham 

1998:121). As a result of this increased efficiency in exploiting bison, and the associated 

rise in social complexity, it is theorized that Cody hunters were simply able to out-

compete the Agate Basin cultures on the Plains (Van Dyke & Reeves 1985:77). The 

Cody Complex thus became dominant, but not in the mountains and foothills, where 

Agate Basin and other lanceolate point complexes persisted through the Cody occupation 

of the adjacent Plains (Saxberg et al. 1998:99). 

While limited, archaeological data might support this scenario. In addition to the 

relegation of Agate Basin/Lusk sites along the margins of the Plains, site frequencies and 

distributions show that the Cody Complex represents the most intensive Early Prehistoric 

occupation of the Alberta Plains (Vickers 1986:39; Wormington & Forbis 1965:185; 

Magne 1986:187; see also Dyck 1983:79 for a similar pattern in Saskatchewan). On the 

other hand, even if they are more numerous than Agate Basin sites, we must also 

acknowledge that Cody Complex sites on the Northern Plains are still quite small in 

number (ibid), and it is difficult to imagine any sort of population "pressure" at this time 

on the Plains. A slightly different scenario (which will be further substantiated below) 
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might be that during the Hypsithermal, drier conditions on the Plains made it tougher for 

less-sophisticated and less socially-organized Agate Basin hunters to survive, while the 

more complex social structure of the Cody Complex gave them an advantage in this 

regard. It follows that Agate Basin groups might have willingly vacated the Plains in 

search of less harsh conditions, which would have allowed for Cody Complex groups to 

simply fill in the vacated niche. 

Regardless of which scenario one chooses to accept, instead of the Northern Piano 

cultures having arrived in the forest as pre-adapted "Canoe Indians" from the Rockies 

(Van Dyke & Reeves 1985:76), it would perhaps make more sense to envision a 

simultaneous displacement of Agate Basin peoples both along the western and the 

northern margins of the Plains. Indeed, in a more recent publication, Saxberg et al. 

(1998:103) see an early and a later Northern Piano phase in northeastern Alberta, where 

the earliest occupation is represented by sites containing collaterally-flaked Agate Basin 

points (ca. 9500 BP), with later sites containing obliquely-flaked Lusk points (which they 

date between 8500 and 7750 BP). This demonstates that in the study area, Agate Basin 

sites are as old as the earliest ones in the Rockies, which would indicate a simultaneous as 

opposed to a time-transgressive displacement into these two areas. 

It is also apparent that depending on which margin of the Plains the Agate Basin 

groups found themselves on during the Hypsithermal, the adaptive response was slightly 

different. While both groups switched to a broadened subsistence, it seems the 

Plains/Mountain Complex was still able to rely heavily on bison (Reeves 1975:245), as it 

occupied zones of extended Prairie floral communities inside mountain valleys (Reeves 

1972; 1975:242; Reeves & Dormaar 1972:333). Today, south of the Bow River, 

grassland ecosystems are known to penetrate further west into the mountains, in some 

cases extending from the Plains right to the Alpine tundra (Reeves n.d.: 6). Plains bison 

were abundant in these valleys from Waterton to the lower Bow, existing in larger herds 

than those of the wood bison in areas further north. As a result, "... a larger biomass was 

available for exploitation in the southern area." (Reeves n.d: 6). People living in these 

mountain valleys south of the Bow River also had direct and easy access to the Plains for 

further exploitation of bison. Such a situation occurred as well in more recent times, 
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where the Kootenai and Flathead were able to take advantage of Plains buffalo herds from 

their position on the edge of the Plains in the Rockies (Turney-High 1941:44). On this 

particular margin, then, the Plains/Mountain culture probably employed a Plains-based 

economy, to the extent that researchers believe that when climatic conditions once again 

changed (?) on the Plains ca. 8000 BP, Plains/Mountain groups were able to re-occupy 

the Western Plains, some two thousand years after they had vacated it (Saxberg et al. 

1998:99). 

For the Piano groups of the northern woodlands, the situation was different. In 

terms of bison hunting, we do see some parallels to the situation in the mountains. At 

Lagoon Lake (GfPa-36), for example, an Agate Basin-like point was found associated 

with a large amount of butchered bison bone, in an area that functioned as a natural bison 

trap (McCullough 1982:73). It also seems, however, that Northern Piano groups, while 

still focussing on big game, employed much more of a broad-based subsistence strategy. 

This is documented by beaver faunal remains and deer, caribou, bear, moose, and cat 

blood residue associated with Northern Piano artifacts in northeastern Alberta (Neuman 

1998a; Shortt et al. 1998:39). A greater reliance on a broader subsistence base along the 

northern margin of the Plains might be explained by the fact that instead of occupying 

fringe zones that were Prairie-like and supported mainly Plains big-game, such as in the 

mountain valleys along the western margin, Northern Piano groups occupied territory that 

was then an open-Parkland type environment (see Chapter 3). Such an environment 

probably supported less Plains-type animals, and more woodland animals, and thus forced 

an increased reliance on the latter. Curiously, if at around 8000 BP the Plains/Mountain 

Complex re-affirmed its Plains identity by expanding its territory back out onto the 

grassland, there is evidence that at least some Northern Piano groups did not follow suit. 

From his research in Waterton Lakes National Park, Reeves (1972:130) has determined 

that the Agate Basin/Lusk traditions there did not persist much beyond 7500 BP. Based 

on differences in tool types between these and the succeeding Bellevue Hil l subphase, 

Reeves (1972:130) states: "I feel these major changes are indicative of a replacement of 

the cultural traditions on the east slope of the Rocky Mountains." On the northern 

peripheries of the Plains, the situation was entirely different. As evidenced by Northern 
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Plano sites on the Barrenland/forest edge that date between 8000 and 7000 BP, and by the 

Early Beaver River Complex in northeastern Alberta, which is believed to have evolved 

from Northern Piano and also post-dates the Plains/Mountain re-occupation of the Plains 

(Saxberg et al. 1998), Northern Plano groups became fully acculturated to the woodland 

environment. Thus we see that while the Plains/Mountain Complex switch to a 

broadened subsistence was ultimately temporary, the Northern Piano groups over time 

fully lost their Plains identity, and became Woodland Indians. 

The question still remains, how and why did this happen? The Displacement 

Theory does not adequately explain this adaptation, because it fails to account for why the 

Northern Piano groups chose to continue exploiting the woodland instead of coming back 

onto the Plains in the end, as did the Plains/Mountain cultures. 

Optimal Foraging Theory and the Colonization of the Northern Woodlands 

Introduction 

The premise of an optimal foraging based theory for the colonization of the 

northern woodlands is that, for permanent occupation to occur, the resources of the 

interior woodlands had to have been as good as, or even better, than those of the 

surrounding Grassland environment. Could the resource base of the latter have been as 

attractive to hunter-gatherers as the bison herds of the former? 

Harvest Rates 

While limited, there are some data available to answer this question. For the 

Barrenlands, Yesner (1987:290) has calculated that hunting of aggregated caribou can 

yield up to 27,000 kilocal/hr. It is presumed here that similar figures apply for the 

hunting of Grassland bison herds. If one accepts this value, is there anything in the 

woodlands that can compare to this yield? Winterhalder (1981b: table 4.4) has provided 

measured net acquisition rates for various modern Boreal Forest species, but as he gives 

different figures for "net acquisition rate" (which includes both search and pursuit costs) 

and "net acquisition rate/pursuit time" (which only include pursuit costs), and Yesner 
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(1987) did not specify which criteria he used, comparisons between the two are difficult. 

Yesner (1987) does, however, provide another figure that we probably can validly 

compare to his first: he notes that harvesting an anadromous fish species will yield up to 

18,000 kilocal/hr. 

At this point the question becomes whether this figure can compare to the historic 

Boreal Forest fishery, as "anadromous" refers specifically to fish that migrate inland from 

the coast during their spawning runs. As the non-anadromous northern species that stage 

large spawning runs (such as pike or longnose sucker) in the Boreal Forest occur at higher 

latitudes, these fish are likewise fatty (Yesner 1987:289), and so might be comparable to 

salmon in terms of energy content. The main issue of contention here lies in exactly how 

a Boreal Forest spawning run compares to an anadromous run, on a quantitative basis. 

In his overview of Native subsistence fisheries in northern and mid-northern 

Canada, Berkes (1990) provides data pertaining to the average amount of fish consumed 

(by dressed weight) per capita per annum by various Boreal Forest as well as coastal 

groups. Using these figures, one can compare the differences, and thus come up with a 

rough estimate of the fish harvest rate for the Boreal Forest. In this case, the principles 

of optimal foraging theory should allow us to roughly convert "quantity of food-type 

consumed" data into harvest rate aquisition figures. This is because there is a recognized 

link between the number of resource-types included in a diet, and the search and pursuit 

costs involved in aquiring those resources, whereby the number of resources in a diet are 

ranked relative to each other in terms of net rate of energy return per unit of time (Kelly 

1995:78-82; Winterhalder 1981a). In other words, the more efficient a resource is to be 

harvested, the more it will be included in a diet. Therefore, the consumption rate of a 

particular resource is likely to shed some light on that resource's harvest rate as well. 

Although no figures were given for Alberta, Berkes (1990:37) noted that in 

northern and central Saskatchewan, 27,500 Natives consumed an average of 56 kg of fish 

per person per annum, while northern Manitoba's 31,500 people ate 50 kg each, and 

James Bay's 6267 people ate 51 kg each. Interestingly, figures given for the British 

Columbia coastal fishery are lower than those for Saskatchewan — in total, 43,000 

Natives each consumed an average of 53 kg of fish (Berkes 1990:38). In Alaska, 
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however, Berkes (1990:40) notes that per-capita fish consumption is around 104 kg, or 

about twice as much as the other figures given. He reasons this is because of more 

productive waters in Alaska (Berkes 1990:40). Since Yesner's (1987) 18,000 kcal/hr 

harvest rate pertains to Alaskan anadromous fish runs, and based on Berkes' (1990) data 

this translates to roughly 104 kg/per person, then we might venture to estimate that a 

Boreal Forest group that consumes between 50-56 kg/per capita/per annum harvests its 

fish at a return rate of around 9000 kcal/hr. 

If we find it reasonable to accept this number for the Boreal Forest fishery, we see 

that this represents fully one third of the amount of calories taken by foragers who 

concentrate on aggregated herds (9000 kcal/hr versus 27,000 kcal/hr). It is reasonable to 

believe that the remaining two-thirds can be made-up when one considers the numerous 

other resources available in the Boreal Forest. Even if we take Winterhalder's (1981b) 

lowest acquisition rates, moose can yield roughly 6000 kcal/hr, hare 2000 kcal/hr, beaver 

1600 kcal/hr, waterfowl and gamebirds 2000 kcal/hr, and blueberries 250 kcal/hr. 

Woodland bison and caribou would also undoubtedly contribute several thousand kcal/hr. 

In historic times, the Boreal Forest groups of northern Alberta also hunted bear, mule 

deer, white-tailed deer, and, when available, Barrenland caribou (Fort McKay First 

Nations 1996). None of these game species were given harvest-rate figures by 

Winterhalder (1981b). Also of importance were eggs (Osgood 1933:42), and dozens of 

different species of food plants that contributed significantly to the Boreal diet but which 

have never been included in any optimal foraging studies (see for example Siegfried 

1994:142). Combined with the energy acquisition potential of spawning fish, it is likely 

that these combined Boreal Forest resources could match or better those of the Plains in 

terms of net amount of energy return, on a per capita basis. As we shall see below, 

however, the key resource that could have persuaded people to exploit the forests instead 

of the grasslands is fish. Although not necessarily contributing an extraordinary amount 

of total calories, it was this resource's predictability and stability that gave hunter-

gatherers an important and unique survival advantage. 

The Ethnographic Importance of Fish in Boreal Forest Economies 
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A brief survey of some of the literature dealing with the role of fish in the diets of 

Boreal Forest groups clearly demonstrates its importance. Boreal Forest groups were 

chosen for this study because they probably provide the best modern analog for the 

potential and importance of the fishery in the northern woodlands in Hypsithermal and 

post-Hypsithermal times. Although the actual proportion offish in the diets of these 

different groups may have varied due to the relative abundance of other food species, it 

will be seen that fish were, for all, a recognized staple that ultimately allowed for survival 

in an otherwise uncertain environment. 

For some Native groups in the Boreal Forest, fish were, sine qua non, the main 

food source. Following a visit to the Great Slave Lake area in 1928, Osgood (1933:38) 

remarked that "fish is the principal food of the Satudene and of most of the tribes of the 

Northern Athapaskans." For these people, even moose and caribou (including woodland 

and Barrenland caribou) were of secondary importance (Osgood 1933:39). Mason 

(1946:18), working in the same area, noted that "at certain seasons of the year such as 

spring and fall,...fish play a more important role than flesh in the native dietary. 

Whitefish are almost as staple a food as caribou...". In the Mackenzie area of the 

Northwest Territories, Edge (1990:15) indicates that the modern Dene rely on country (as 

opposed to store-bought) food for 2/3 of their diet, of which fish accounts for 25% to 

50%. Among the Cree of James Bay, fish average 1/4 of the total subsistence food 

harvest (Berkes 1977:39). For the Mistassini Cree, Rogers (1963:33) has provided 

statistics for a hunting group's returns from the end of August to the end of May. Of the 

total amount of food procured, 33% was moose, 27% fish, 17% beaver, 12% caribou, 

2.8% waterfowl, 1.7% bear, 1.6% grouse, with the rest being labelled "other". At the 

other end of the spectrum, Feit (1973) noted that fish formed 7% of the Waswanipi Cree 

diet, with moose and beaver registering 34% and 30% respectively. 

Even where fish comprised a smaller percentage of the total diet, however, it is 

important to note that it was nonetheless regarded as a crucial survival food in the Boreal 

Forest environment. Commenting on the environment of the Waswanipi Cree, Feit 

(1973:121) explains that "the production of the major animal resources...measured as 

calories for human consumption produced per square mile per annum, indicates that fish 
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are substantially more productive than beaver, and that beaver are twice as productive as 

moose." Thus, for the Waswanipi, although moose and beaver are more efficient to 

harvest than fish (producing 100 and 16-24 Kcal/man-day versus 10 Kcal/man-day 

respectively), the greater availability of fish resources ensures an excellent back-up food 

source when big-game suddenly becomes less available. Feit (1973:124) observed that 

when annual moose and beaver catches among the Waswanipi declined, the consumption 

of fish increased to cover 10% of the total diet, with purchased foods rising from 30% to 

40%. It might not be unreasonable to believe that in pre-contact days, before the 

availability of purchased foods, the increase in fish consumption at such times among the 

Waswanipi was all the more conspicuous. The notion of fish as an important back-up 

food source is also recorded for the Cree of James Bay, where Berkes (1990:39) noted in 

his field studies that "because of the relatively reliable and abundant nature of the 

resource, many native groups across the North regard fish as a staple." This is echoed in 

a statement by Morantz (1983:30) that "for almost all the James Bay Indians fish were 

their most dependable food source." The "many native groups across the North" that 

Berkes speaks of include the Mistassini Cree, for whom Rogers (1963:33) observes that 

although they prefer big game, fish is an important source of food throughout the year. 

While admitting that "fish are a dependable food source at most periods of the year but 

cannot be taken in sufficient quantities to serve as the only means of subsistence", Rogers 

(1963:33) explains that fishing was "vital" in the autumn and spring, and at times when 

hunting returns were low. In a similar vein, Osgood (1933:38) mentions of the 

Northeastern Athapaskans that "...it would be foolish, if not impossible, to attempt to 

depend entirely upon game throughout most of the Satudene country, so he returns to 

some fishery." This was done mostly in the spring and fall (J.A. Mason 1946: 18). 

Likewise, J.G.E. Smith (1975a:396) observed among the Chipewyan that fish were 

seasonally important, when caribou were scarce or unavailable. Following a trip to the 

Athabasca-Mackenzie area in 1901, Preble (1908:503) also witnessed the importance of 

fish to Native groups there. Commenting that the northern sucker is widely distributed 

and extremely abundant and is "...taken in large numbers by the natives", he reserved 

special praise for the whitefish (Preble 1908:505): 
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Whitefish of one or more species are found in nearly every lake and stream 

throughout the North. ...The average weight of those taken is from 2 to 4 pounds, 

but in some lakes they attain a weight of 8,12, or even 20 pounds. As a food fish 

probably none surpass it. 

Although northern pike were considered not as tasty as other fish by these Natives, their 

abundance and ease of capture also made them "...often a means of preventing much 

suffering from famine" (Preble 1908:513). In an interesting sidenote, Preble (1908:505-

506) mentions that the importance of fish in allowing one to survive in the Boreal Forest 

was also fully realized by the early European explorers: "So important are whitefish as an 

article of diet that the sites of many, perhaps the majority, of the trading posts, as well as 

the wintering stations of a number of exploring expeditions,...have been selected with a 

view to the local abundance of this fish." 

In addition to the actual proportion of fish in the diets of Boreal Forest natives, its 

importance as a secure dietary staple is indicated by the amount of time and the 

settlement patterns these natives allocated towards harvesting this resource. The Fort 

McKay natives in Northern Alberta exploit ten different fish species, of which whitefish, 

pike, laketrout, pickerel, perch, and goldeye are fished year-round (Fort McKay First 

Nations 1996:23). Among the Dogrib around Great Slave Lake, women would spend late 

summer and autumn preparing dry fish and stockpiling fish reserves at fish camps, while 

men would hunt caribou on the taiga (Helm 1981:229). In northern Alberta and 

Saskatchewan, the Western Woods Cree would congregate for two or three months in the 

summer on the shores of lakes, where they would mainly exploit fish while 

supplementing their diet with game and berries (J.G.E. Smith 1981:260). For the 

Mistassini Cree, the spring, fall, and winter base camps are located as close to good 

fishing grounds as possible (Rogers 1963:46). Compared to hunting, fishing is the major 

activity throughout the summer and spring especially (Rogers 1963:52). In the fall, from 

mid-September to mid-October, there is a shift in focus to moose and caribou hunting, 

but this focus is by no means exclusive as here large quantities of fish are also procured 

and dried for winter use (Rogers 1963:45). The James Bay Cree fished all year long, but 

emphasized this activity in the summer and fall, from which the surplus was dried for 
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winter use (Morante 1983:30). For the Rocky Cree of northern Saskatchewan and 

Manitoba, J.G.E. Smith (1975b: 179) notes their seasonal cycle was "typical" of other 

northern Algonkians: "In the summer, population was concentrated at a few points on 

northern Reindeer Lake or at other good fishing sites. ...Men fished, hunted moose and 

small game, while women dried fish and gathered berries." The seasonal round of 

camping among the Dene was similar. Small groups gathered at fish lakes in the winter, 

where fish nets were set under the ice and game was hunted around the lakes (Johnson & 

Ruttan 1993:92). In the summer, larger congregations gathered around rich fish lakes or 

rivers. Among the "Caribou Eaters" (eastern bands), "Elders often spoke of the dozens of 

tent camps that lined the river banks every summer, and the many herring, inconnu 

(Coney), whitefish and others that were harvested, eaten fresh or dried for winter use" 

(Johnson & Ruttan 1993:98). Caribou hunting was mainly conducted in the autumn, 

when skins were ready to make clothing. A similar pattern was noted for the Barrenland 

caribou-hunting northern Athapaskan tribes of the Upper Tanana in Alaska, who 

nucleated in large groups at fish camps in the late spring through to the end of summer, 

and at caribou fences in the late fall and early spring (Shinkwin 1979:92-93). The winters 

were often spent at the fish camp sites, where dried fish and berries and small game 

obtained during the summer harvest had been cached. The Athna of the Copper River 

Basin in Alaska also spent much time fishing — spring and summer were spent at 

important fishing sites, preparing cached goods that formed so important a part of the 

winter subsistence. In the winter, moose, beaver, and rabbits were hunted from camps 

situated around lakes where whitefish, ling cod, and suckers could be caught through the 

ice (Shinkwin 1979:23). Referring to "northeastern Indians" in general, Flannery 

(1946:264-65) mentions that 

Moose, bear, beaver, and caribou were the more important game animals but a 

number of smaller ones...were also hunted. In the spring and fall geese and ducks were a 

welcome addition to the diet in many sections...[and] fishing was of value all year 

round...[being] of special importance in the summer. 

From the above information, then, it is readily apparent that even though other 

food species may have been preferred, Boreal Forest natives placed much importance on 
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the role of fish as a staple in their subsistence quest. This is reflected not only in the 

proportion of fish in their regular diets, but in the increased reliance they place on fish 

during times of stress, and in the seasonal settlement patterns and activities which are 

closely linked to fish resources. Overall, it is clear that most northern woodland groups 

relied on fish throughout the year, with special emphasis being placed on this resource in 

the summer and autumn months. These months were invariably spent around rich fish 

lakes or rivers. Important hunting activities that may have also taken place at this time 

occurred in tandem with, rather than to the exclusion of, the fishing. It was at this time 

that stockpiles of fish were dried and prepared for winter use. The other important 

fishing season was the springtime, where again camps were located on good fishing 

grounds. This same settlement pattern is also apparent in the winter, however the largest 

congregations of people at these camps only occurred in the warmer months. 

Boreal Forest Fishery Advantages 

The very nature of the fishery would have provided several distinct advantages to 

hunter-gatherer groups which, in the end, could have made this environment even more 

appealing to Plains hunter-gatherers. The first advantage of the northern woodland 

fishery is the sheer number of lakes and rivers involved. This is important considering 

the fact that everywhere, animal populations are known to fluctuate, sometimes wildly, 

with devastating results for their predators. Fish are no exception. In the Boreal Forest, 

fish populations are known to crash due to winterkills (Bradford & Hanson 1990:188) 

and siirnmerkills, when algal blooms die off and oxygen in the water is consumed by their 

decay (Crosby 1990:218). The quantity of lakes in the Boreal Forest ensures a spread of 

fish resources so that if one area is affected by a population crash, another might not be 

and so could still be effectively exploited. Ethnographically, this was facilitated by social 

ties created by kinship (Ives 1990:60; J.G.E. Smith 1978:75). Indeed, Berkes (1977:303) 

has observed how the rapid communication of fishing success in subarctic Cree 

communities caused a redistribution of fishers to good areas. 

The second advantage of the Boreal Forest fishery is the fact that some species' 

spawning runs (northern pike, perch, walleye, longnose sucker, rainbow trout) occur in 
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the spring (Scott & Crossman 1973). These fish resources, then, would have been 

available at a time when terrestrial resources were least productive (Yesner 1987:295). 

Because of this, it is argued that the Boreal Forest fish resources would have been doubly 

attractive and important to any hunter-gatherer. As a counter to this, however, Malainey 

et al. (2001) have recently proposed that Plains hunter-gatherers could not eat fish for 

physiological reasons, and not economic ones as is proposed here. Based on some cases 

of fish-induced sickness noted in historic European travellers' accounts, Malainey et al. 

(2001) argue that Plains groups purposefully did not take advantage of the spring 

spawning runs on the Plains because their digestive systems could not accomodate the 

sudden switch to fat-rich fish following a diet of lean red meat throughout the winter. 

Such a switch in diet would result in sickness from lipid malabsorption, and is thought by 

Malainey et al. (2001) to be the cause of the fish taboo that is characteristic of Plains 

cultures. 

If this is the case, it could somewhat harm the theory that Plains hunter-gatherers 

venturing northwards took advantage of the spring fishery. It is argued here, however, 

that the Plains fish-taboo was not caused by physiological considerations, but by 

economic ones instead. We see first of all that Malainey et al. (2001:149) suggest that 

parkland and forest-adapted groups had no problem incorporating spring fish into their 

diet because the greater diversity in their diets meant they did not rely so much on lean 

red meat throughout the winter. It is important to note that the winter diet of Plains 

hunter-gatherers was not as limited to lean red meat as the authors require for their theory. 

By their own admission, Malainey et al. (2001:147) note that Plains hunter-gatherers 

were able to incorporate fat in their winter diets by consuming pregnant bison females, 

bone marrow, and pemmican. Verbicky-Todd (1985: 165-66) summarizes historic 

evidence of Plains groups eating the bloated bison carcasses that floated down the rivers 

after break-up. As the informant mentions that many of these were bison that had died 

from falling through the ice during freeze-up in late autumn/early winter, they were also 

undoubtedly a good source of fat, which might explain these groups' enthusiasm for this 

practice. It seems, then, that Plains hunter-gatherers had numerous strategies to access fat 

sources throughout the winter and spring, and therefore might have been less likely to 
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suffer from fish-induced lipid malabsorption than the European explorers. 

It must also be kept in mind that the fish taboo was not a strict one on the Plains. 

It is known, for example, that the Plains Assiniboine set up fish weirs along principal 

rivers in the Parkland in the spring (Ray 1974:46). The Plains Cree also actively fished 

with weirs in the spring (Mandelbaum 1979:71). In cases where this taboo was lifted, it 

seems it was done so out of economic considerations. For the Cree, Mandelbaum 

(1979:71) notes that "when poor hunting forced the tribesmen to subsist on dried meat, 

fresh fish were especially welcome." Similarly, Wissler (1910:20; emphasis mine) 

observed that statements concerning the Blackfoot taboo on fish are "...too sweeping, 

since such food was taken when the flesh of mammals was not at handP To B.J. Smith 

(1988:21), this indicates that the Blackfoot also fished in the spring, at times when diet 

breadth had to be expanded to ensure better survival. 

That the Plains fish-taboo was economically-inspired also seems likely 

considering that, as Malainey et al. (2001) note, lipid malabsorption can be avoided i f one 

gradually incorporates spring fish into one's diet. Surely it is not hard to believe that the 

trial-and-error knowledge base of hunter-gatherers, accumulated over many thousands of 

years, would have allowed for this relatively simple discovery. Indeed, it is trivial when 

compared to, for example, the discovery of the complex processes involved in rendering 

acorns edible, or of the many effective medical properties of different plants (see Plotkin 

1993). 

It follows, then, that if hunter-gatherers on the Plains preferred to focus on big 

game because Plains fishing returns were for the most part not deemed worthwhile in 

comparison, movement into an area where fishing returns increased probably would have 

resulted in an increased exploitation of fish as this resource became more efficient to 

exploit. Just such a scenario may be seen at the Lebret site (EeMw-26) in the Parklands 

of Saskatchewan (B.J. Smith 1991). Located between two freshwater lakes near the 

grassland/parkland interface, the Lebret site yielded typical Plains material culture items 

(Avonlea and Prairie and Plains Side-notched points), found in association with abundant 

fish remains, which accounted for up to 50% of the total faunal remains. Interestingly, 

these remains indicate the Plains groups were fishing whitefish, which is a fall spawner 
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(B.J. Smith 1991). Unlike on the Plains proper, where in general fishing seems to have 

been a spring activity that was conducted only when preferred big-game was relatively 

unproductive, at the Lebret site in the Parkland the cost-benefit ratio of fishing was such 

that Plains groups considered it to be a viable activity even in the most productive time of 

the year for hunting big game. Thus, we see that i f Plains hunter-gatherers had the 

occasion to move into an area where the cost/benefit ratio of fishing increased, it is likely 

that their economically-derived fish taboo would have rapidly disappeared. 

Exploitation and Settlement of the Northern Woodlands 

Introduction 

Before we examine the question of how the northern woodlands were colonized, 

we must identify and define the first colonizers. Mention has been made above of 

possible exploratory forays made into the study area by some Early Prehistoric groups. 

What separates the latter from those groups that we believe actually settled the area? The 

difference might be one of unsuccessful versus successful colonization. In his discussion 

of the continental colonizations of Australia and the Americas, Beaton (1993) identifies 

two different types of colonizing strategists, which would generate different 

archaeological signatures. The first type, "transient explorers", are very small, highly 

mobile groups that tend to relocate a long-distance from the parent group. This strategy 

favors rapid spread, but it also implies low social connectivity, low fecundity, and, 

barring luck, a high likelihood of extirpation. Due to the potentially deadly effects of 

experimentation, Beaton (1993) theorizes their diet breadth would be narrow, and their 

sites similar in form, containing only generalized and conservative tools. This type of 

colonizer is thought to have a linear settlement pattern, along geographical units such as 

mountain ranges or river systems. "Estate settlers", on the other hand, are imagined as a 

band that occupies a familiar place, which it does not leave except under economic stress. 

Relocation is at smaller distances from the parent estate, and their sites show more 

specialized tool industries, more varied activities, and a broader subsistence economy. As 

a result, their settlement pattern entails a radial use of the landscape, and their extinction 
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probability is low. 

When the Fort Creek Fen Complex and the Northern Piano data are compared in 

light of the criteria presented above, Beaton's (1993) model may apply to the study area. 

It seems that with its generalized tool assemblage (points and scrapers only), somewhat 

limited diet, and very low archaeological visibility, the Fort Creek Fen Complex 

represents limited Plainview/Goshen or Midland groups that employed a "transient 

explorer" colonizing strategy at the outset of the Hypsithermal. These groups soon 

became extinct or left the area through their inability to sustain a reproducing population. 

The Northern Piano groups (including the Cree Burn Lake Complex), on the other hand, 

show a much broader diet as well as a much more varied and specialized toolkit, 

containing amongst other things trihedral adzes, backed bifaces, wedges, and gravers. 

We also witness with these groups a greater number of sites in a much broader (radial) 

geographic distribution, as well as the gradual evolution of their tool assemblages into 

those of later Complexes. Based on these traits, we may tentatively identify the Northern 

Piano cultures as "estate settlers", which did not become extinct. 

Because Northern Piano cultures were the first successful colonizers of the 

northern woodlands, then, they will be the focus of how and why this is thought to have 

occurred. The question must now be, how did these peoples discover the rich resources 

contained in the northern woodlands, and realize they could make a decent living from 

them? We have identified fish as the resource that made it possible for people to have 

colonized the northern woodlands, and herein lies the crux of the problem. Namely, i f 

Northern Piano peoples could only have discovered the stable and relatively high-yielding 

fish runs in the woodlands, proper incentive to eventually adapt to the forests would have 

resulted. How might this have occurred? 

Push and Pull: The Northward Population Shift 

We have already discussed above the Early Prehistoric cultural pattern that is 

witnessed on the Northern Plains during the Hypsithermal — that is, a northward 

expansion of the Cody Complex, perhaps at the expense of Agate Basin groups, who at 

this point are found mainly along the eastern and northern margins of the Plains. 
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With regards to this marginalization of the Agate Basin groups, Van Dyke & Reeves 

(1985) have proposed that population pressure from better-adapted Cody Complex groups 

was the major "push" factor involved. Based on palaeoenvironmental and archaeological 

data, however, it is apparent that other push and pull factors were also at play. 

As discussed in previous chapters, the period of warming known as the 

Hypsithermal started shortly after 10,000 BP, following the end of the cooler Younger 

Dryas interval. In the study area, warmer temperatures caused a shift in vegetation from 

semi-open spruce forests to open deciduous woodlands. During this same interval, the 

Plains witnessed droughts of increasing frequency and duration than historic analogs and 

a 20% reduction in grass biomass in affected areas (Reher & Frison 1980:41). Although 

the Northern Plains might not have been as afflicted as areas further south (Reeves 1973), 

data do suggest they were nonetheless drier. In the Cypress Hills in southwestern 

Saskatchewan, for example, Harris Lake water levels were lower between 9100 and 7700 

BP (Sauchyn & Sauchyn 1991). The Andrews site, a kettle lake near Moose Jaw, shows 

an increase in aridity starting at 10,200 BP, with water levels significantly shallowing 

between 8800 and 7700 BP (Yansa & Basinger 1999). In central Alberta, Schweger & 

Hickman (1989) found from coring 23 lakes that flooding only started between 7500 and 

3000 years ago, indicating that drier conditions prevailed up until then. In southeastern 

Alberta, Vance et al. (1992) note that Chappice Lake did not start filling until ca. 7300 

BP. Together, these data suggest drier conditions on the Northern Plains, perhaps of 

sufficient intensity to influence the vegetation, animal populations, and human groups. 

Considering this, it might make sense to include the more arid Hypsithermal 

situation as one of the push factors that marginalized the Agate Basin cultures along the 

peripheries of the Plains. To support this, it is interesting to note that even the better-

adapted Cody Complex groups were challenged by these harsher conditions on the 

grasslands. This is evidenced by the fact that, although they represent a significant 

presence on the Plains at this time, numerous Cody points have also been found on the 

peripheries of the Plains, in what would be considered environments occupied by 

Plains/Mountain Complex or Northern Piano groups (e.g., Christensen 1971:150; Ives 

1992:8). In fact, in some contexts, such as in Reeves' (1972:88) Red Rock Canyon 
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subphase in Waterton Lakes National Park, and in the Nezu Complex of northeastern 

Alberta (Shortt et al. 1998), Cody points co-occur with Agate Basin/Lusk points. As for 

the Plains/Mountain and Northern Piano Complexes, the Cody sites located in these 

peripheral areas exhibit a broadened subsistence base, as demonstrated at the Jurgens site 

in Colorado (Wheat 1979:30), the Medicine Lodge Creek site in Wyoming (Frison 

1976:176), and the Nezu site in the study area (Neuman 1998a:l 10-111). 

Judging from this evidence, it seems that even the Cody Complex people, well 

adapted to the Plains as they were, felt the need to exploit the margins of the Plains to 

some extent during the Hypsithermal. It follows that Agate Basin groups, who were a 

less well-adapted and less sophisticated grassland culture, would probably have felt this 

environmental push to a greater extent. In this case, we might envision the Cody 

Complex not pushing contemporaneous Agate Basin groups to the margins, but rather 

filling a niche left open by "retreating" Agate Basin cultures. Alternatively, both the 

environmental and population pressure push factors may have operated in tandem, 

whereby increased competition from better-adapted groups in a harsher environment 

could have caused Agate Basin groups to seek refuge along the peripheries of the Plains. 

If the Hypsithermal created cultural and environmental push factors on the Plains 

for Agate Basin groups, it also created cultural and environmental pull factors in their 

destination region. As discussed in previous chapters, the northern woodlands became 

more open and deciduous during the Hypsithermal, and would probably have attracted 

small herds of grasslands big-game. Indeed, evidence mentioned above indicates a wide 

variety of big-game and smaller fauna in the study area. This more temperate region 

would thus have been a sort of refugium which could have provided good hunting 

opportunities for Agate Basin groups that did not employ communal hunting tactics. 

In addition to this, the fact that very few (if any) human groups were already utilizing the 

woodlands undoubtedly made this environment even more attractive. 

Incentives to Adapt 

Whether the Agate Basin cultures were 1) pushed onto the peripheries of the 

Plains by better-adapted Cody Complex groups that were able to deal more efficiently 
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with the tougher conditions on the Plains, or 2) were both pushed there by the drier Plains 

and pulled there by more moderate conditions of an uninhabited refugia-type ecozone, or 

3) a combination of all these factors, it is apparent that a new reliance on woodland 

resources resulted. 

As mentioned above, it seems that not all marginalized Agate Basin groups 

adapted to their new environments. In the Rockies, for example, it is believed that the 

Plains/Mountain culture eventually came back onto the Plains (Saxberg et al. 1998:99). 

Why did this occur? It has been hypothesized that a major incentive to adapt to woodland 

regions was provided by fish resources. The Plains/Mountain Complex groups likely did 

discover and use some fish resources, as was inferred from the site locations of DgPl-3 

and DgPl-4 in Waterton Lakes National Park (Brumleyl971; Reeves 1975:246). 

However, because the Hypsithermal caused an expansion of the grasslands into these 

broad mountain valleys (Reeves 1972; 1975:242; Reeves & Dormaar 1972:333), the 

Plains/Mountain culture had continued access to relatively large herds of bison, which 

probably reduced their dependency on fish and other resources. 

Along the northern margins of the Plains, in the study area, Agate Basin groups 

during the Hypsithermal found themselves in an open woodland instead of an extended 

grassland. This would have forced less dependence on one major game species. Because 

this marginalized position happened to coincide with what McCullough (1982:10) has 

termed the Western Boreal Forest Fishing Belt, discovery and utilization of the fish 

resources therein could have ensued. The greater number of lakes and streams in the 

northern woodland would have made this resource richer here than in the mountains. 

Further incentive for the Northern Piano to become a full-time woodland culture 

is that during their occupation of northeastern Alberta, they could also have discovered 

the northern caribou herds. Saxberg et al. (1998:103) believe that the Northern Piano 

culture of the Barrenlands associated with the Beverly Caribou herd is descendant from 

the Cree Burn Lake Complex, as they are in direct alignment. Interestingly, an early 

account provides the mechanism by which this could have happened. While caribou are 

absent from the area today, Preble (1908:137; emphasis mine) notes that "in the country 

south of Athabaska Lake the natives assert that long ago the animals extended their 



126 

migrations to the neighborhood of Fort McMurray." It follows that as Northern Piano 

groups were exploiting the neighborhood of Fort McMurray, they could easily have 

followed the caribou northwards from there in the springtime, and established a new 

lifestyle along the northern edge of the woodland. As seen above, however, without the 

use of the woodland's fish resources, this dependence on Barrenland caribou would not 

have been possible; therefore the discovery of the woodland's fish resources is still 

viewed here as the most important incentive that led to this adaptation. 

This model supposes that as the Hypsithermal ended and denser Boreal Forest 

cover became established, some groups did not follow the Plains/Parkland herd animals 

back south because the choice was not so clear-cut — their exploitation of fish, caribou, 

and other smaller game was not so much of a broadened (hence inferior) subsistence 

economy to be distanced from as soon as possible, rather it was an equally profitable one. 

In fact, it was superior, because it combined the clumped (but unpredictable) nature of 

caribou resources with the clumped, predictable, and reliable (Heffley 1981) fish 

resources, which are also plentiful at times of the year when fat is most needed. As 

optimal foraging theory predicts that under conditions of moderate abundance foragers 

will be risk-averse (and under conditions of abundance will be risk-indifferent), we 

should predict that in such a case people would be hesitant to move out of the area. 

Indeed, in the Eastern Subarctic, Rogers (1967) found that from the time of European 

contact, caribou became less and less numerous in southern Quebec and central Ontario. 

By the 19th century, most of the caribou had moved towards Labrador, yet the Mistassini 

Cree and Round Lake Ojibwa of that area decided to stay and adjusted their food quest to 

include more small game and fish, and, when they migrated into the area some 25 years 

later, moose. Though this reluctance to move may be attributable to a sense of territory 

created by the European fur trade, the main reason given was because in this region the 

fishing was good — in fact much better and more important than on the Labrador 

peninsula (Rogers 1967:84). 

In the northern woodlands, at the end of the Hypsithermal the forests started 

closing again, ca. 7500 BP. This would have resulted in reduced populations of 

grazer/browsers, which the Northern Piano groups had exploited up until then. Instead of 
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moving back to more open areas, however, these groups continued to exploit the 

woodland resource base. Along the northern margin of the woodlands Northern Piano 

groups continued to exploit caribou and fish, while in the central woodlands groups 

probably adjusted their settlement/subsistence patterns to include more fish, and also 

returned to the Plains where today they are identified as Lusk. The former would have 

included the Beaver River Complex, which is seen as a descendant of the Cree Burn Lake 

Complex (Saxberg et al 1998:107), and which occupied the Fort McMurray area at a 

time when the forests were becoming more closed. 

McCullough (1982:68) has proposed a similar idea. He believes the overlapping 

of the "Bison Parkland Belt" and the "Boreal Forest Fishing Belt" during the 

Hypsithermal led Plains bison-hunters to discover the fish resources of the Boreal Forest. 

However, McCullough's (1982:68) model has it that this overlap "...[resulted] in a year 

around occupation of the Parkland Belt by some Plains populations who felt it more 

economical to exploit the plentiful fish resources rather than having to follow the 

migrating bison back onto the Plains in the spring." The model presented here, on the 

other hand, contends that Agate Basin groups were pushed and/or pulled into the Boreal 

Forest Fishing Belt on a year-round basis, for the duration of the Hypsithermal. As the 

Hypsithermal lasted several thousand years, this pattern of woodland occupation and 

exploitation would have been constant and multi-generational, thus erasing any previous 

ideological affiliations with a different ecozone that might have initially resisted a switch 

to a full-time woodland adaptation. In this case, it was not a matter of a simple choice 

made over a brief period to stay in the woodland (cf. McCullough 1982), so much as it 

was a gradual acculturation to a different ecozone, precipitated in the beginning by 

various cultural and/or environmental push/pull factors. 

Testing the Model 

If Northern Piano groups ended up discovering the importance of fish resources in 

the northern woodlands, it follows that 1) they were in the woodlands during a time when 

these fish resources could have been discovered; and 2) they made use of the fish 

resources. Archaeologically, this theory might be difficult to test. Although there is 
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evidence that gillnets were extensively used by historic Boreal Forest groups (Helm 

1981:299; J.A. Mason 1946:18; Richardson 1852:230, cited in L. Mason 1967:14), the 

absence of evidence for net technology on Northern Piano sites does not necessarily mean 

much in itself, other than perhaps these early cultures were just not fishing with gillnets 

yet (as opposed to not fishing at all). Indeed, the literature is full of examples of groups 

that depend on fish for survival, but do not use net technology. Rostlund (1952:88) has 

noted that sinkers are not required on small handnets, dip nets, or scoop nets, and these 

sorts of nets seem to have been preferred among some northern forest, coastal, and 

Plateau groups. Moss & Stuckenrath (1990), for example, report that Natives of the 

northwest Alaska coast primarily used wood and stone weirs, and dip nets, to catch 

salmon. Shinkwin (1979:23) observed the Athna of the Copper River Basin using only 

dipnets. In the Plateau area, the Wishram on the Columbia river depended primarily on 

fishing for subsistence, using chiefly spears and dip nets, and only occasionally seines 

(Spier & Sapir 1929:175). On the Plains, the Blackfoot (Wissler 1910:42) and Plains 

Cree (Mandelbaum 1979:71) always caught fish with weirs. 

Archaeological evidence for fishing is also sometimes present in the absence of 

the associated fishing technology. At the Milliken site (DjRi-3) on the Fraser river, for 

example, Borden (1975:61-66) was able to infer that fishing was the primary activity, 

despite the lack of net sinkers in a lithic assemblage that included points, scrapers, blade

like flakes, choppers, pebble tools, and utilized flakes (see below). Stevenson (1986) 

found an abundance of fish bones and fish scales in the protohistoric levels of the Peace 

Point site in Wood Buffalo National Park, with no associated net sinkers. Similarly, at the 

Lebret Site (EeMw-26) in the southern Parklands of Saskatchewan, intense fishing 

activity was inferred from faunal remains, again despite an absence of netsinkers. 

From these brief examples it is clear that an absence of net sinkers by no means 

indicates an absence of fishing activity; in any case, net sinkers may be hard to detect as 

sometimes they are nothing more than cobbles (Flenniken 1980:306). Apart from 

netsinkers, then, what sorts of evidence are available? McCullough (1982:72) has noted 

that finding archaeological evidence for fishing is difficult because "...bone and nets 

decay rapidly in the high acid content soils of the forest and stone and wood weirs are 
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quickly destroyed." Lithic types such as microliths might be informative, because these 

are identified elsewhere as having been used to process fish (Flenniken 1980; Flenniken 

1981:76-96). Simple flakes might have served the same purpose. Indeed, through 

sophisticated parametric use-wear analysis, Tomenchuk (1997) has been able to find 

evidence of fish processing on Early Paleoindian utilized flakes from the Fisher site in 

southern Ontario. Especially revealing, perhaps, would be attempts to detect fish blood 

residue on lithic tools, notably on those sites where one would expect Hypsithermal big 

game hunters to have come into contact with rich fish resources. Although a blood 

residue study has been conducted on material from Northern Piano sites in northeastern 

Alberta (Neuman 1998a; 1998b), fish antiserum was not used in the analysis and so there 

was no opportunity to detect fish exploitation. 

If no direct evidence may yet be had for Palaeoindian fishing in the study area, 

then we must return to proxy data. This has been done with some success already by 

Borden (1975) in his study of the Milliken site (DjRi-3) in the Fraser canyon. Located on 

a prime salmon-fishing strip of the river, the Milliken site yielded lithic assemblages of 

laurel-leaf shaped points, scrapers, blade-like flakes, choppers, pebble tools, and utilized 

flakes, dating to ca. 9000 BP. Of particular interest was that these early zones also 

contained charred pits of the edible wild cherry Prunus demissa. As this fruit ripens in 

August and September, Borden (1975) inferred the Natives occupied the site during these 

months. Since these months coincide with main salmon runs on the river, Borden 

(1975:63) felt confident in stating that "...as in recent times, it was the main runs of spring 

and sockeye salmon that seasonally attracted Indians to the site even eight to nine 

thousand years ago." In another study, Reeves (1975:246) inferred from site location 

that Lusk cultures did engage in some fishing activities in Waterton Lakes National Park. 

On a preliminary level, as with the Milliken and Waterton sites, perhaps a good 

indicator of the likelihood of Boreal Forest Paleoindians having incorporated fishing into 

their subsistence activities is site location. One might assume that big-game kill sites 

along stream courses could have led to the discovery of fish resources. The Sinnock site 

area immediately comes to mind, where it is known that late Piano sites were all located 

on the east bank of the Winnipeg River at places which at that time would have been 
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narrowings of the river (Buchner 1981b:78). These sites are all interpreted as ambush 

areas, where fording bison were naturally funneled at the narrowest and shallowest 

crossings of the river, and there killed. As the narrowest and shallowest parts of a river 

are also the best places to notice spawning fish, one could predict that hunters who spent 

most of their time in the woodlands during the Hypsithermal would have first observed 

the fish runs in this sort of setting. At GfPa-36, the lanceolate bison kill site recorded at 

the opening of Lagoon Lake, McCullough (1982:71) notes that it was an ideal fishing 

location within easy access to the spawning runs of various types of fish. This same kind 

of site location pattern holds for other Northern Piano sites as well, notably the Gardiner 

Lake Narrows site (Sims n.d.). Other good examples include the Grant Lake site, located 

"where the lake constricts to become the northward flowing Dubwant River..." (Wright 

1976:1); Calling Lake, where the site was near the mouth of a small stream (Gruhn 

1981:3); and the Black Lake site, located at the mouth of the Chipman River (Minni 

1976:38). A l l of the other Northern Piano sites mentioned in this text are also found on 

the shores of lakes (Millar 1968; Fedirchuk 1970; Noble 1971; MacNeish 1964; 

Fedirchuk & McCullough 1986). A similar exposure to good fishing locations is evident 

in the study area. The strong correlation between Paleoindian sites and recessional river 

shorelines north of Fort McMurray (Reeves & Saxberg 1998; Saxberg & Reeves n.d.) 

indicates these groups had much contact with aquatic environments. 

Even if we can demonstrate settlement patterns associated with aquatic 

environments in northeastern Alberta, the question still remains whether these 

Paleoindians had adjusted their subsistence base to reflect this environment, or if they 

continued to follow more or less of a Plains subsistence-type economy, relying mostly on 

big game. If Paleoindians did reach the area by following Plains big-game animals into 

an expanded Parkland system during the Hypsithermal, is there evidence to suggest that 

once there, the Plains subsistence economy was supplanted by a broader, forest-based 

economy? As discussed above, faunal and blood residue studies show that Northern 

Piano groups exploited deer, caribou, moose, bison, bear, rabbit, sheep or goat, wolf, and 

beaver (MacNeish 1964:220ff; Neuman 1998a; 1998b; Shortt et al. 1998:39). These data 

indicate a broad-based subsistence economy, in contrast to the more specialized economy 
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of the Plains. 

The lithic assemblages found at the Nezu and Cree Burn Lake Complex sites 

(Shortt et al 1998; Saxberg et al 1998) might also indicate a broad spectrum diet. In an 

interesting study conducted at the Peace Point site, Stevenson (1986) found that some 

levels contained few different raw material lithic types but more varied faunal remains, 

and some contained more lithic raw material types and less-varied faunal remains. 

Noting this inverse relationship, Stevenson (1986:71, emphasis mine) proposed that: 

...it might be reasonable to expect a high diversity of raw materials to predict a low diversity 

of animals in the direction of large game, and a low diversity of lithic types to predict a 

higher diversity of animals in a broader size range (the latter suggesting a more restricted 

procurement strategy based on a more intensive utilization of local resources). 

Using these criteria, the lithic evidence from those Nezu and Cree Burn Lake Complex 

sites that have been analyzed points to an intensive utilization of local resources, as 

opposed to a concentration on large game. At the Nezu site, for example, of 7784 lithic 

artifacts recovered, 7750 were of local Beaver River Silicified Sandstone (Shortt et al 

1998: 39-41). The remaining 34 were of black chert and quartzite. Likewise, the vast 

majority of lithics at all of the Aurora mine corridor sites were of local BRSS, with only 

the occasional black chert and quartzite flake to be found (Saxberg et al 1998:134). At 

HhOv-118, mitigation excavations recovered 3726 lithics, of which over 99% were BRSS 

(Gorham 1997). Ronaghan (1982a:53) notes that even those few quartzite and pebble 

chert flakes that are found are of local origin. This characteristic of the lithic assemblages 

as well as the faunal data from these sites parallel Stevenson's (1986) findings. Even if, 

in this case, the presence of a nearby quarry might have influenced this pattern, one would 

still expect different sorts of non-local raw materials to be present if these groups were 

highly mobile and did not confine themselves to exploiting just the local environment. 

These other non-local lithics would have been left behind at the BRSS quarry sites during 

re-tooling activities, as we see at other quarry sites (e.g., Ahler 1986:109). Having noted 

through the faunal and maybe the lithic assemblages that a localized and not a strictly big-

game economy was the focus, then, we are brought one step closer to accepting the 

possibility that these Northern Piano groups exploited fish. 
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One last possible proxy indicator of fishing is site seasonality. Borden (1975) has 

shown how site seasonality might be linked to resource availability, which in turn might 

be linked to subsistence economy. In historic times, Plains hunter-gatherers only strayed 

into wooded areas in the winter, where wintering herds of bison were located. It has been 

stated above that in order for Paleoindians to have discovered the fish resources of the 

northern woodlands, they must have been in the area to witness the spawning runs. It 

follows that, contra Buchner's Anomalous Winter Hypothesis, a spring, summer, or fall 

occupation of this zone must be envisoned, and evidence for this during the Hypsithermal 

must be sought. The evidence currently available for the study area is somewhat 

contradictory. Following his survey work along the Clearwater River, for example, 

Pollock (1978:10) suggests that summer sites along shorelines are definitely lacking in 

northeastern Alberta. This is because, based on wood buffalo seasonal migration 

patterns, Pollock (1978:10; see also Ronaghan 1981:106) assumes that Aboriginal people 

would have been hunting them in the uplands in the summer, and that sites found along 

major water courses are therefore winter camps. In contrast, Saxberg & Reeves (n.d.:20) 

suggest the sites they excavated along the Athabasca-Clearwater spillway were all 

occupied in the summer, although they offer no real evidence as to why this should be so. 

If the Boreal Forest ethnographic settlement and subsistence patterns discussed 

above are any indication, it seems that water-related activities took precedence in the 

summer and fall. That Early Prehistoric sites in northeastern Alberta represent summer 

occupations might be supported in the end by the fact that extensive quarrying of BRSS 

occurred at some of these sites, notably the Beaver Creek quarry site (Syncrude Canada 

Ltd. 1974). Quarrying and core-reduction technology might have been an activity that 

was restricted to warmer months, when the stone was not frozen in place. Another 

indication of summer occupancy may be that evidence for bear hunting was found at the 

Nezu site (Shortt et al. 1998). Among the northern Athapaskans, for example, black 

bears were killed particularly in the berry season (J.A. Mason 1946:16), and modern 

traditional land use data for the Fort McKay First Nations indicate bear is hunted in the 

area today from June to October (Fort McKay First Nations 1996:20). In this case, the 

presence of an animal that normally hibernates during the winter might suggest a warm-
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season occupation. As such, one might infer that some Northern Piano sites in 

northeastern Alberta represent summer/fall occupations, which, ethnographically, is the 

prime fishing season in the Boreal Forest. It follows that these cultures would likely not 

have had any trouble in discovering the northern woodland's fish resources. 

Conclusions 

This chapter has attempted to demonstrate why Buchner's (1981a; 1981b) 

Anomalous Winter Hypothesis for the colonization of the Boreal Forest is inadequate. In 

its stead, a different hypothesis has been proposed which, influenced by optimal foraging 

theory, slightly expands on Van Dyke & Reeve's (1985) and McCullough's (1982) 

displacement theories. 

To summarize, various push/pull factors caused Agate Basin groups to explore the 

northern margins of the Plains during the Hypsithermal. The push factors include greater 

dessication on the Plains during the Hypsithermal, and perhaps increased competition 

from better-adapted Cody Complex hunters. The pull factors were the creation of a new 

big- and smaller game habitat in northern Aberta at this time, as well as the fact that 

nobody else was there to exploit it. These Agate Basin groups were probably "estate 

settlers" (sensu Beaton 1993), and their continued presence in the woodlands allowed for 

the discovery of its fish and other resources. As this marginalization occurred over a 

lengthy time period, these groups' former identity would have gradually been erased. 

Due to the secure and productive nature of the woodland's fish and various other game 

resources (including aggregated caribou in some areas), economic incentive to remain in 

the woodland was provided, and successful adaptation ensued. 
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Chapter 6: 

Conclusions 

In this study I wished to see if: 1) there was any significant correlation between 

patterns of environmental change and human occupation in the study area; and 2) based 

on the latter, i f previous theories concerning the mechanisms that led to the human 

adaptation to the northern woodlands could be evaluated. This was accomplished by first 

summarizing and expanding on our knowledge of the palaeoenvironmental history of the 

study area, and then fitting these data to the archaeological culture history. Once this was 

done, possible motives that led to the human adaptation of the northern woodlands could 

be inferred. 

Environmental and Ecological Summary 

Paleoenvironmental studies indicate that with the northeasterly receding margin of 

the Laurentide ice sheet between ca. 12,000 and 10,000 BP, numerous landscape features 

(flutings, various moraines, glacial lakes, modern river channels) were left behind. At 

this time, the land was covered by sparse tundra vegetation, which supported various 

grazing herd animals, including several types of bison, woolly mammoth, camel, horse, 

and elk. Glacial waters slowly started to show signs of life as various fish species 

migrated into the area from several different refugia. These aquatic environments 

eventually became productive enough to support avian fauna by 10,000 BP. Between 

11,500 and 10,000 BP, parts of northern Alberta were not yet covered by forest, and so 

could have been colonized by fluted point tradition hunters. By 10,000 BP, aquatic 

environments were able to support various waterfowl populations (indicating perhaps 

larger fish populations as well). Bison were also present, and grouse or ptarmigan were 

available. 

Following the cooler Younger Dryas interval, two significant events occurred in 

the study area. The first was the Agassiz flood at 9900 BP along the Athabasca-

Clearwater spillway, which over time formed recessional strandlines and Lake Nezu. 

These were features that are associated with the Early Prehistoric occupation of the study 
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area. The second event, of a broader nature, started at ca. 9800 BP, when warmer and 

drier temperatures reduced spruce populations in lower elevation areas. This was the 

beginning of the Hypsithermal. Open deciduous stands, with higher herbaceous 

representation, became more prominent in the study area, and supported various big-game 

species such as caribou, bison, moose, and deer, as well as smaller animals like beaver 

and otter. 

The Hypsithermal lasted until approximately 7500 BP, when cooler and moister 

conditions closed the northern woodlands and initiated wetland formation, which became 

widespread ca. 6000 BP. 

Cultural Implications 

Following the retreat of the ice sheets, humans may well have been present in the 

study area. The first fluted point peoples in Alberta were open landscape-adapted hunters 

who only tentatively penetrated the most southern margins of the early northern 

woodlands, probably in search of wintering herds of game animals along the shores of 

lakes. It is possible that these people, like their descendants, did make it as far north as 

the Fort McKay region, by following the Athabasca River. However, such forays were 

probably only exploratory in nature, perhaps the result of early hunter-gatherers sampling 

their surrounding environments. Because fish stocks were likely not yet well developed 

by this time, and spruce-birch forests were more closed than in the following periods, 

there was little incentive for these hunter-gatherers to adapt to this ecozone. 

With the beginning of the Hypsithermal shortly after 10,000 BP, new 

environmental conditions coincide chronologically with the first appearance of human 

groups. This trend starts with the Fort Creek Fen Complex, dating between 9900 to 9400 

BP. Because of small number of sites found for this Complex and its generalized tool 

assemblage, the Fort Creek Fen Complex probably represents limited Plainview/Goshen 

or Midland groups that employed a "transient explorer" colonizing strategy, where small 

and highly mobile groups relocated at long-distances from the parent group. Transient 

explorers have a high likelihood of extinction (Beaton 1993), and it is probable that the 

Fort Creek Fen groups either met this fate or simply left the area after not being able to 
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sustain a reproducing population. 

From 9400 to 7750 years ago, Agate-Basin-like cultures are recognized as the first 

to have adapted to the northern woodlands. Following Beaton (1993), they might be 

labelled "estate settlers", whose settlement pattern demonstrates a radial use of the 

landscape, and whose sites show more specialized tool industries, more varied activities, 

and a broader subsistence economy. Various push/pull factors have been identified as 

possible causes for the movement of Agate Basin groups from the Plains to the northern 

woodlands. The push factors include Hypsithermal-induced drier conditions on the 

Plains after 10,000 BP, and/or increased competition on the Plains from better-adapted 

Cody Complex groups. For the pull factors, it is theorized that the lower-elevation open 

northern woodlands of the Hypsithermal mimicked grassland conditions to a limited 

extent, perhaps serving as a refugium for some Plains herd animal populations seeking to 

escape the drier Plains. These more moderate conditions in the northern woodlands could 

have attracted human groups. The fact that this area was only very sparsely occupied, if 

at all, might also have been an important pull factor. 

Coinciding with the Northern Piano occupation of the study area, Cody Complex 

groups were also present between 9400 and 8500 years ago. This also was probably a 

response to Hypsithermal conditions on the Plains. Because Cody Complex sites are 

confined to the Athabasca River valley and are not nearly as widely-distributed as 

Northern Piano sites, it is probable that they did not fully adapt to the northern 

woodlands. Instead, as Frison (1976:167-8) indicates, they may have exploited the Plains 

peripheries only at times when bison hunting on the Plains was least productive. 

Shortly before and following the end of the Hypsithermal, the Northern Piano 

groups of the study area gradually adopted a new toolkit and procurement strategy, and 

become the Beaver River Complex, ca. 7750-5000 BP. With this transformation, the 

process of adaptation to woodland conditions was made complete. 

Theoretical Implications 

This study has demonstrated that Buchner's (1981a; 1981b) Anomalous Winter 

Hypothesis, which tried to explain how Plains hunter-gatherers ended up adapting to 
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northern woodland resources, is untenable. By proposing that Plains hunter-gatherers 

were forced to turn to forest game for lack of bison in the winter, the Anomalous Winter 

Hypothesis does not take into account the fact that winter in the Boreal Forest is a very 

difficult time to find food, and even if big game is to be had, Boreal Forest large game 

species would not equal the return potential of Plains bison. This point is important 

because as hungry people tend to adopt foraging strategies that result in high-end returns, 

striking out to find a bison herd would have been the preferable option over deciding to 

eke out a living on forest game. Because humans can travel over snow more easily than 

bison, the fact that the bison were prevented from reaching the forest edge due to snow 

conditions would not have prevented humans from leaving the forest edge to try to find 

the bison. If for some reason humans were forced to subsist for a while on forest 

resources, their broadened diets would not have become permanent unless their high-

ranked species' (bison) density declined on a permanent or long-term basis. Also 

important is the fact that limited or periodical reliance on forest resources would probably 

not have overcome ideological structures that would have prevented a Plains hunter-

gatherer from becoming a full-time forest specialist in such a short period of time. 

For the Plains hunter-gatherer to adapt to the northern woodlands, the main 

catalyst must have been the discovery of the latter's fish resources, which could not have 

occurred in the winter. Combined with other prey, these fish resources could have made 

the woodland subsistence strategy as profitable as that of the Plains on a per capita basis, 

which provided the first incentive for human adaptation to this area. 

It is interesting to note that the colonization of the Barrenlands by Northern Piano 

groups was also probably linked to the discovery of the northern woodland's fish 

resources. Judging by historic analogues, the Agate Basin peoples hunting caribou on the 

tundra at the Grant Lake and Migod sites were forest-adapted, spending part of the year in 

the woods with the wintering herds of caribou. Significantly, groups that exploit 

Barrenland caribou must place great emphasis on fish as well. Ethnohistoric accounts of 

groups inhabiting the northern edge of the Boreal Forest demonstrate that fish is the 

major alternative food source in times of seasonal and cyclical caribou deficiency. We 

can see, then, that it was the discovery of the forest's fish resources that probably allowed 
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Northern Plano cultures to adapt to the Barrenlands. As wintering caribou herds were 

known to venture as far south as the Fort McMurray area (Preble 1908; also Soper 1964), 

and Agate Basin-derived peoples occupied this area during the Hypsithermal, it is not 

unreasonable to believe they could have simply followed the caribou back onto the tundra 

in the spring. 

Future Research 

Fluted Point Tradition 

As this study suggests Early Paleoindians may have inhabited the study area prior 

to the arrival of spruce, one area that needs more work is the location of fluted point 

tradition sites in northern Alberta. Once these are found, the idea that these Early 

Paleoindians did not live in, or adapt to, a forested environment may be tested. Some of 

these sites may be located in what is today muskeg, thus rendering them inaccessible. As 

Wilson & Burns (1999; also Wilson 1990) point out, however, a good place to look for 

fluted point tradition sites in the Boreal Forest are glacial lake shorelines. This approach 

has met with success in Ontario (e.g., Storck 1979), and althought this has already been 

tried without success along the Glacial Lake Peace shorelines (Magne & Ives 1991:109), 

there are other shorelines in the Boreal Forest that might be conducive to such a study. 

One such area could be the known high raised beach shorelines of Glacial Lake 

McConnell, which reached its largest extent at 10,500 BP (Smith 1994). Because during 

this time Glacial Lake McConnell area was still relatively free of coniferous forests, it 

might offer high potential for Early Paleoindian sites. Others include the glacial lake 

shoreline features found on the kame adjacent to Kearl Lake, as well as the highest Great 

Bear River raised strandlines (195m) and the highest raised beaches in the northeastern 

sector of the Great Bear Lake basin (298 and 290m), which are known to date to 11,500 

yr BP (Smith 1994). These beaches would create the perfect opportunity to test 

numerous scholars' (Driver et al. 1996:272; Fladmark 1996: 19; Fladmark et al. 

1988:378; Hamilton & Goebel 1999) assertion that Alberta was colonized from the south 

roughly 1000 years following the retreat of the ice sheets. If Clovis occupations can be 
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found on these older shorelines, the timing and migration routes of the earliest humans in 

northern Alberta would have to be revised. 

The Northern Woodlands colonization model 

Important for testing the northern woodland colonization model proposed here 

would be to look for evidence that the Plains hunter-gatherers who ventured into forested 

areas during the Hypsithermal did not spurn fish resources. For now, possibly the best 

evidence that these groups did partake in fishing activities lies in their site locations, 

many of which are around lake or river narrows and at the mouths of inlet and outlet 

streams. Although such locations could have simply been good camp spots or functioned 

as game fords (and thus may have been originally chosen as big-game hunting locations), 

they would also have been the ideal locations to discover and exploit spawning fish. 

As gillnets were not necessarily used, and nets and harpoons would have decayed 

over time in the acidic soils and weirs would not have lasted long, the best potential for 

truly determining if fishing was a subsistence activity would be blood-residue analysis on 

tools. If fish residue is to be found, it will most likely be on utilized flakes or microliths, 

which would have been used to process the fish. Parametric use-wear might also be 

useful to identify fish processing on utilized flakes (Tomenchuk 1997). Site seasonality 

could also indicate a reliance on fish; if it can be demonstrated that Paleoindian groups 

occupied the northern woodlands during the summer or fall, then the likelihood of them 

having discovered the large whitefish and other spawning runs is increased. For now, 

proxy indicators such as quarrying activities at these sites and bear remains are used to 

infer warm-season settlements. In the future, however, stronger evidence might be 

obtained in the form of other faunal remains, other animal products such as eggshells, or 

floral remains from flotation analysis. 
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APPENDIX: KEARL LAKE RAW POLLEN COUNTS 

Picea Pinus Alnus Abies Larix Populus Juglans Betula Salix Myrica Corylus 

Depth: 
cm 
from 
base 

378 244 238 76 0 0 0 
374 259 245 92 0 0 0 
370 57 5 91 0 0 0 
366 221 202 98 1 0 0 
360 275 243 53 1 0 0 
350 358 280 96 0 2 1 
346 309 195 90 0 0 0 
340 367 204 93 0 0 0 
338 273 152 132 0 0 0 
332 439 163 66 0 0 0 
326 486 126 62 0 0 0 
322 235 156 51 0 1 0 
316 339 119 63 0 0 0 
314 234 136 72 1 1 0 
312 357 259 130 0 0 0 
310 287 183 97 0 1 0 
304 268 45 67 0 0 0 
300 130 13 57 0 0 0 
298 125 13 59 0 0 0 
290 129 5 50 0 0 0 
284 137 8 49 0 0 0 
280 159 13 49 0 0 0 
276 183 5 50 0 0 0 
270 103 6 31 0 0 0 
264 159 8 59 0 0 0 
260 73 8 46 0 0 0 
256 58 4 30 0 0 0 
250 123 14 32 0 0 0 
246 95 8 33 0 0 0 
240 146 16 21 0 0 0 
236 69 5 21 0 0 0 
230 69 1 2 0 0 0 
226 238 5 9 0 0 0 
224 514 11 1 0 0 0 
222 251 1 6 0 0 0 
220 . 333 6 0 0 0 0 
210 29 0 1 0 0 0 

0 194 2 0 4 
0 196 19 0 0 
0 346 8 0 5 
0 185 13 0 0 
0 139 13 0 0 
0 194 8 0 4 
0 203 16 0 2 
0 174 8 0 0 
0 243 17 0 1 
0 150 9 1 3 
0 140 1 0 4 
0 191 1 0 6 
0 231 4 0 1 
0 183 17 1 5 
0 330 13 0 6 
0 305 16 0 0 
0 206 21 0 3 
0 254 27 2 1 
0 275 25 0 0 
1 170 18 0 2 
0 233 8 0 1 
0 168 13 0 0 
0 320 28 0 0 
0 260 24 0 0 
0 295 27 0 1 
0 256 32 0 0 
0 265 9 0 0 
0 236 29 0 0 
0 311 16 0 0 
0 245 22 0 1 
0 197 20 0 1 
0 229 11 0 0 
0 258 32 0 0 
0 139 14 0 0 
0 197 25 0 0 
0 147 19 0 0 
0 73 14 0 0 

to 



APPENDIX: KEARL LAKE RAW POLLEN COUNTS 

Cornus Shepherdia c. Shepherdia a Ericaceae Chamaedaphne Artemisia Gramineae Cheno-Am Sacobatus 
378 0 0 0 0 2 15 1 2 1 
374 0 0 0 0 0 20 0 1 0 
370 0 2 0 0 0 21 0 4 0 
366 1 0 0 0 0 15 3 3 0 
360 0 0 0 0 0 8 2 0 0 
350 1 0 0 0 0 18 4 7 0 
346 0 1 0 0 1 12 4 4 1 
340 1 0 0 0 0 18 5 3 0 
338 0 3 0 0 0 19 1 3 1 
332 1 1 0 o • 0 10 1 2 0 
326 0 0 0 0 0 13 4 2 0 
322 1 0 0 2 0 11 1 7 0 
316 0 1 0 0 0 17 0 1 0 
314 0 0 0 0 0 18 2 4 0 

Depth: 312 0 1 0 1 0 13 2 12 2 
cm 310 0 1 0 1 0 23 3 4 0 
from 304 1 0 0 . 0 0 20 2 7 0 
base 300 0 1 0 1 0 35 9 13 3 

298 0 1 0 0 0 24 1 23 0 
290 0 2 0 0 0 16 5 9 0 
284 0 2 0 0 0 22 7 19 0 
280 0 1 0 0 0 14 10 8 0 
276 0 0 1 0 0 23 8 14 1 
270 2 4 0 1 0 25 5 6 2 
264 2 3 0 0 0 18 4 8 3 
260 0 2 0 1 0 24 6 17 0 
256 1 3 0 0 0 19 6 8 1 
250 1 1 0 1 0 23 6 10 1 
246 2 5 0 1 0 19 0 8 2 
240 2 7 0 1 0 20 4 3 0 
236 1 2 0 0 0 18 3 9 2 
230 0 1 0 0 0 23 10 6 0 
226 2 2 0 0 0 38 1 9 1 
224 2 6 0 0 0 26 0 6 0 
222 0 1 0 0 0 31 3 3 0 
220 0 2 0 0 0 24 1 5 0 
210 1 0 0 0 0 7 1 3 0 CD 

CO 



APPENDIX: KEARL LAKE RAW POLLEN COUNTS 

Thalictrum Galium b C. High Spine C. Low Spine Ambrosia Agoseris Scrophulariaceae Cruciferae Leguminosae ( Caltha 
0 1 0 0 0 1 0 0 378 0 0 

370 0 0 
366 0 0 
360 0 0 
350 0 0 

374 0 0 1 1 0 0 0 0 0 0 
0 1 0 0 0 0 0 0 
0 3 0 0 0 3 0 0 
0 0 0 0 0 5 0 0 
2 1 0 0 0 6 0 1 

346 0 0 3 1 0 0 0 0 1 0 
340 1 0 0 1 0 0 0 0 0 0 
338 0 0 3 1 0 0 0 1 0 0 
332 1 0 2 0 0 0 0 0 . 1 1 
326 1 0 0 1 0 0 0 0 0 1 
322 0 0 2 2 0 0 0 0 0 . - 1 
316 1 0 0 1 0 0 0 0 ° ° 
3 4 0 0 1 1 0 0 0 0 0 0 

1 0 0 0 0 2 0 0 Depth: 312 0 0 
310 1 0 . 1 0 0 0 0 3 0 0 

from 304 3 0 6 5 0 0 0 1 0 0 
bas ; 300 Ï 0 8 7 0 0 1 2 0 0 

29s o o 7

5 \ ? 5 S °o 0 0 
298 
290 2 0 

280 5 0 
276 1 0 
270 2 0 
264 0 0 

2 8 4 3 0 4 0 0 0 0 0 1 . 0 
7 1 0 0 0 0 0 0 
5 5 0 0 0 0 0 0 
3 3 0 0 1 2 0 0 

_ 2 3 0 0 ¡¡ - Í i 2 
260 1 0 4 5 0 0 0 2 1 2 
256 2 0 1 1 0 0 0 0 1 0 
250 2 0 4 5 0 0 0 0 0 0 
246 1 0 1 1 0 0 0 1 1 0 
240 0 0 1 0 0 0 0 0 0 0 
236 1 0 4 3 0 0 0 1 0 1 
230 0 1 5 2 0 0 0 0 0 0 
226 2 1 4 6 0 0 2 o o 
224 0 0 6 6 0 0 ! o 0 
222 0 0 1 7 0 0 0 1 0 0 
220 0 . 0 4 0 0 0 0 0 0 0 -
210 0 0 4 0 0 0 0 0 0 0 * 



APPENDIX: KEARL LAKE RAW POLLEN COUNTS 

Vaccinium Rosaceae Fragaria Potentina Amelanchier Stellarla Hippuridaceae Sparganium Sium Suave Rumex 
378 0 0 0 0 0 0 0 0 0 ( 
374 0 0 0 0 0 0 0 0 0 ( 
370 0 0 0 0 1 0 0 0 0 ( 
366 0 0 0 0 0 0 0 0 0 
360 0 0 0 1 0 0 0 0 0 ( 
350 0 0 0 0 0 0 0 0 0 
346 0 0 0 0 0 0 0 1 ? 
340 0 0 0 0 0 0 0 0 0 

338 0 0 0 0 0 0 0 0 0 
332 0 0 0 0 0 1 0 0 ? 
326 0 0 0 0 0 0 0 0 ° 
322 0 0 0 0 0 0 0 0 ? 
3 1 6 0 0 0 0 0 0 0 0 o 
314 0 1 0 1 0 0 0 0 0 ( 
312 0 0 0 0 0 0 0 0 S í 
310 0 0 0 0 0 0 0 0 0 
304 0 0 0 0 0 2 1 0 0 
300. 0 0 0 0 0 0 0 0 0 
2 9 8 0 0 0 0 0 1 0 0 0 
290 0 0 1 0 0 0 0 0 0 

0 0 0 0 0 0 ( 
0 0 o 0 0 ( 

0 0 0 o o o < 

284 0 0 1 
280 0 0 1 0 
276 0 0 1 
270 0 0 0 0 0 0 ° S o 
264 0 1 1 0 0 0 0 0 0 
260 0 0 0 0 0 1 0 0 1 
2 5 6 0 0 0 0 0 0 n i n 
250 0 1 0 0 0 0 0 0 
246 0 0 0 0 0 0 0 0 0 < 
240 0 0 0 0 0 0 0 0 0 ( 
236 0 0 0 
230 0 0 0 1 

0 0 0 0 0 0 ( 
„ u 0 2 0 0 0 ( 
226 0 0 1 0 0 0 0 0 0 
224 0 0 0 0 0 0 0 0 ° 
222 1 0 1 0 0 0 0 0 o 
220 0 0 0 0 0 0 0 0 0 
210 0 0 0 0 0 0 0 0 0 ( 



APPENDIX: KEARL LAKE RAW POLLEN COUNTS 

Impatiens Cyperaceae Myriophyllum Typha Sphagnum Dryopteris Athyrium Cystopteris Lyc. Equisetum Spike 

378 0 0 0 2 3 1 0 0 1 4 126 
374 0 2 0 5 0 0 0 0 0 0 74 
370 0 2 0 10 0 1 0 0 0 0 322 
366 0 2 1 7 1 0 0 0 0 0 67 
360 0 4 0 7 1 1 0 0 0 0 59 
350 0 10 1 5 4 2 0 0 0 0 141 
346 0 0 1 4 3 0 0 0 1 0 73 
340 0 1 0 12 1 0 0 0 0 1 113 

338 0 1 0 8 2 0 0 0 0 0 87 
332 0 • 2 0 6 3 1 0 0 0 3 190 
326 0 2 0 9 2 0 0 0 0 2 214 
322 0 3 0 3 1 1 0 0 0 0 397 
316 0 3 1 12 1 0 0 0 1 1 219 
314 0 4 0 3 3 1 0 0 1 1 115 

Depth: 312 1 10 1 12 3 0 1 0 0 0 239 

cm 310 0 1 0 10 2 0 0 0 2 2 190 
from 304 0 0 0 16 3 1 0 0 0 1 165 
base 300 0 5 0 21 3 0 2 0 0 3 172 

298 0 0 0 15 0 0 0 0 0 0 231 
290 0 2 1 15 3 0 0 0 0 1 181 
284 0 1 1 25 0 0 0 0 1 0 259 
280 0 1 1 16 0 0 0 0 0 0 374 
276 0 0 0 28 0 0 0 0 0 1 285 
270 0 1 0 25 0 1 0 0 1 0 88 
264 0 1 0 19 0 0 0 0 0 0 192 
260 0 4 0 21 0 0 1 0 0 0 127 
256 0 2 0 15 0 2 0 0 2 0 167 
250 0 0 0 21 0 4 0 0 0 0 116 
246 0 0 1 16 0 1 0 0 2 1 287 
240 0 1 1 28 0 0 0 0 0 0 211 
236 0 1 0 11 0 1 0 0 0 2 286 
230 0 1 0 4 0 0 0 1 0 0 108 
226 0 0 0 7 0 4 0 0 2 2 134 
224 0 3 0 4 2 2 0 0 4 0 152 
222 0 2 0 6 0 1 0 0 0 1 338 
220 0 9 0 6 1 0 0 0 0 2 156 
210 0 1 0 0 0 0 0 0 0 0 349 




