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Abstract 
 

This thesis assesses the application and effectiveness of consumer-grade sonar instruments 

for documenting inundated archaeological sites across Northwestern Ontario.  Although the use of 

bathymetry and side scan sonar is commonly used by marine archaeologists, the acquisition of 

such data can be extremely costly, while also cumbersome in shallow water environments. Many 

Northwestern Ontario lakes and rivers have complicated histories involving both human-made and 

natural lake-level changes that have degraded and inundated shorelines containing archaeological 

resources.  Four case studies throughout the Thunder Bay region were assessed using an 

inexpensive hull-mounted sonar system to test whether the instruments provide sufficient precision 

and resolution for further archaeological investigations.  
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Chapter 1 

Introduction 
 

 

1.0 Introduction 
 

 This thesis presents research assessing the application and effectiveness of consumer-grade 

sonar instruments for documenting inundated archaeologically significant landscapes within 

Northwestern Ontario.  The development of methods for documenting shallow water features is 

particularly important since many of the local freshwater lakes have been utilized as hydroelectric 

reservoirs since the early 20th century.  Such anthropogenic water-level fluctuations have caused 

erosion, damaging many terrestrial archaeological sites that represent a significant part of the 

cultural history of Northwestern Ontario.  While modern developments undergo cultural impact 

assessment, those dating before the 1970s regulatory requirement for environmental assessment 

received little attention prior to flooding.  When cultural assessments did take place in these water 

fluctuation zones, it is not clear how useful and comprehensive such reviews are. This had led to 

Indigenous communities enquiring about lost cultural territory around reservoir basins (Blaire, 

2005; Kowalczyk, 2005).   

While underwater archaeological investigations are comparatively common, most studies 

involve the documentation of shipwrecks (Quinn, 2011).  While such interpretation of past 

maritime cultures and seafaring abilities is important, shipwreck archaeology is not the only outlet 

for marine or underwater research.  Increasingly, culturally significant landscapes have been 

investigated using geophysical surveying techniques. While such methods are well established in 

marine investigations, many of these studies comprise coastal sites that were impacted by post-

glacial sea level rise  (Loewen et al., 2006), with few projects in Ontario focusing on inland 
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Chapter 2 
 

Culture History of the Thunder Bay Region 
 
 

2.0 Introduction  
 

With the northwards retreat of the Laurentide Ice Sheet during the Late Pleistocene, human 

occupation of Northwestern Ontario began (Dawson, 1983a; Fox, 1975).  After the deglaciation of 

the Lake Superior basin 9,500 years ago, it quickly became biologically viable and attractive to 

animals and their human predators. Through successive environmental changes, coupled with the 

diffusion of ideas and technology from elsewhere, these groups repeatedly adapted to changing 

circumstances.  Archaeological surveys over the past sixty years have led to slowly accumulating 

knowledge about these ancient cultures. However, water level change can pose a serious risk to 

the integrity of archaeological deposits throughout the region, both from human-caused erosion of 

shorelines, and inundation of former terrestrial surfaces.  While this knowledge is not yet 

comprehensive, this chapter summarizes the regional culture history, with a focus on 

archaeological sites found in the Thunder Bay area.  This information is significant as relics from 

these periods appear in the archaeological record, often on washed out beaches.  

 
2.1 Culture History of the Thunder Bay Region  
 
2.1.1 Paleo-Indian 
 

  The late Paleo-Indian (Plano) tradition in northwestern Ontario appeared in the Thunder 

Bay region shortly after the Marquette Re-advance (ca. 9500 cal BP) (Hinshelwood, 2004), and 

are characterized by a nomadic foraging lifestyle. While virtually no faunal material has been 
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Figure 2.1.1.1. Late Paleo-Indian projectile point from the Thunder Bay region. Style includes the use of a lanceolate shape, basal 
thinning, and oblique parallel flaking. (From Phillips et al. 2012) 
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2.1.3 Woodland Tradition 
 

Approximately 2,200 years ago the archaeological record demonstrates the beginning of 

the Woodland Tradition throughout Northwestern Ontario.  Originating in the Eastern Woodlands 

as early as 3,000 years ago, the Middle and Late Woodland cultures are characterized in large 

measure by the introduction of pottery, the use of smaller triangular projectile points, burial 

mounds, and widespread exchange networks (Wright, 1975).  Current interpretations suggest that 

population levels climbed during the Woodland period, and it appears that plant foods became 

more important. This included wild rice as well as domesticates such as maize and beans (Boyd et 

al., 2014; Dawson, 1983; Surette, 2008). 

The first to synthesize the Woodland Tradition in Subarctic Ontario and link it to Ojibwa 

culture history was J.V. Wright (Dawson, 1983; Wright, 1965, 1968).  The Woodland tradition is 

divided into three sub-periods (Early, Middle and Late Woodland), each of which is characterized 

by the different styles of ceramics used in the processing of food resources (Surette, 2009).   Only 

the Middle and Late Woodland periods are currently recognized in northwestern Ontario.  Here, 

they are sometimes referred to as the Initial Woodland (McMillan, 1995; Reid and Rajnovich, 

1991) and the Terminal Woodland period (Dawson, 1983).  

 The Initial Woodland occupation of the southern Boreal forest is defined by the Laurel 

culture (Fig. 2.1.3.1) that dates between 2,500 to 800 years ago (Surette, 2009). It is characterized 

by medium-sized conoidal vessels with stamped decorations (Dawson, 1981; Wright, 1978). Past 

researchers (Hamilton, 1981; and Wright, 1967) have suggested that the use of pottery by the 

Laurel culture beganfrom the adaptation of pottery by Shield Archaic people.   
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Figure 2.1.3.1 Distribution of Middle Woodland cultures throughout Ontario and central North America (from Hamilton, 2007) 

 

The Terminal Woodland period (or Late Woodland period) of Northwestern Ontario is 

primarily composed of three archaeological cultures named  Selkirk, Sandy Lake, and Blackduck 

(Fig. 2.1.3.2), and are defined by their distinctive ceramic vessels.  For example, Blackduck (1,400 

to 900 yrs BP) pots were globular in shape, with textile impressed bodies and with designs created 

by cord-wrapped dowel impressions over the neck and rim (Bursey et al.).  In comparison, Selkirk 

pottery (1,100 to 500 BP), while also textile impressed, have somewhat different vessel shapes and 

generally lack the extent of cord-wrapped dowel impressions associated with Blackduck (Meyer 

and Russell, 1987; Surette, 2009).  Sandy Lake Complex, on the other hand, consist of ceramics 

that have numerous types of surface finishes, including cord-marked body walls, with little to no 

decorations (Taylor-Hollings, 1999; Surette, 2009).  In scattered locations along the southern 
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Boreal Forest, Iroquoian ceramics have also been observed.  This, according to Dawson (1979) 

might reflect how populations in southern Ontario might have influenced in the north. The culture 

types highlighted here were prominent in the region until after the arrival of Europeans to 

Northwestern Ontario.  It was at this time, where influences caused by fur trading saw the 

disappearance of traditional tool use.   

 

 

Figure 2.1.3.2. Distribution of Terminal (or Late) Woodland cultures throughout central North America (from Hamilton, 2007) 
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2.2 Summary 
 

After the retreat of the last glacial maximum, humans began to occupy the Thunder Bay 

region approximately 9,500 years BP, This culture period, known today as Paleo-Indian period, is 

defined by its exploitation of large megafauna as a primary source of food.  Ancestors of the local 

Indigenous communities utilized local lithic materials to fabricate projectile points and scrapers 

for food procurement.  As climate conditions evolved, hunting strategies followed suit.  The 

Archaic period (ca 7,500 yBP), often described by their use of a more diverse toolkit, is defined 

by a more generalized exploitation of small animals and plants.  As time passed, the introduction 

of pottery during the Woodland period (ca 2,200 yBP) allowed for the domestication of various 

plant species that were used until the arrival of Europeans in the 17th century.    

The archaeological record of the Thunder Bay region and Northwestern Ontario is 

composed of numerous cultures that encompassed a ten-thousand year period. Archaeological 

evidence recovered from a multitude of sites, including those from submerged sites, suggests that 

past environmental changes have had an influence on adaptations to foraging and hunting 

strategies here in northwestern Ontario.  However, additional information regarding past 

adaptations and cultural diffusions remain unknown, due to poor preservation and inadequate 

techniques.  The inundation of terrestrial shorelines, whether anthropogenic or natural, is a 

detriment to the preservation of archaeological data, as water levels wash away contextual 

information (soils, dateable materials, small artifacts) that could provide additional information.  

This is no more apparent than the lack of information relating to the transition from the 

Paleo-Indian period to the Archaic.  Highlighted above, some researchers believe that sites that 

reflect the early stages of the Archaic period may likely be submerged under modern Lake Superior 
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water levels.  To begin researching this problem, techniques, skills, and methodologies that reflect 

the discipline of underwater, or maritime, archaeology must be appreciated.  

This chapter highlights a vast culture history, which due to rising water levels in our lakes 

and river systems, is under threat.  The archaeological case studies presented in this thesis (sites at 

Dog Lake, and Boulevard Lake) reflect those that are impacted by anthropogenic water level 

change. Chapter 3 will provide information on the hydroelectric history, and archaeology of the 

sites utilized to test the cost effective methodologies.   
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from the generator is essential for the year-round generation of electricity. This is achieved by 

construction of dams to hold water, and allow its controlled release to the generator via penstocks 

(Fig. 3.1.1).  This stored water often exceeds the original shorelines, inundating extensive areas 

that were formerly terrestrial surfaces (Majumder and Ghosh, 2013). According to the SFPC 

(Southeastern Federal Power Customer), multiple forms of hydropower facilities exist. These 

include Impoundment, Diversion, and Pump Storage facilities. Though all types of hydroelectric 

development impact their surrounding biological and physical environments, the primary focus in 

this thesis is directed at Impoundment facilities, as each case study presented in chapter 4 involves 

this kind of hydroelectric reservoir.  

 Multiple studies have shown that the anthropogenic elevation of water levels has adverse 

effects on the surrounding landscape and environment.  Physically, raised water levels inundate, 

or drown, the surrounding banks that were once habitat for terrestrial wildlife and vegetation 

(Biswat, 1981; Castaldi et al., 2003; Ledec and Quintero, 2003).   

Figure 3.1.1. Schematic highlighting the many components of a Hydroelectric 
plant (borrowed from Castaldi et al, 2003).  
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Examining case studies found within Canada, hydroelectric reservoirs have been responsible 

for the inundation, erosion, displacement, and destruction of both cultural landscapes and 

archaeological material (Ware, 1989).  In Quebec, for example, the water levels on Lac Mégantic 

have inundated the Plage-Duquette site, which has evidence of occupation form 8,800-5,800 BP.  

An underwater survey commenced in 2003, resulted in the discovery of the 1893 pre-dammed 

shoreline.  The geological analysis would later determine that the submerged terrace was exposed 

for thousands of years in the postglacial past (Loewen et al., 2005).     

In 1966, one of the most significant hydroelectric projects ever undertaken occurred in 

northern Manitoba.  The Churchill River Diversion Project affected both cultural landscapes of the 

Nelson House Cree, as well as their lands that held archaeological significance. Archaeological 

projects conducted in 1976-77 and again in 1991-92, revealed nearly 300 sites that had been eroded 

by the fluctuation zone and removed from their primary context (Linklater, 1994).   

 In northwestern Ontario, numerous hydroelectric stations have had an impact on 

archaeological sites as well. Lakes such as Lac des Mille Lac, Dog Lake, Lac Seul, Lake Nipigon 

all contain evidence of prehistoric societies living amongst their shores, and it their recent history 

have all been impacted by hydroelectric development (Bishop and Smith, 1975; Ontario Power 

Generation, 2018). 
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  While Arrow Lake contains archaeologically significant shorelines, the fundamental 

objective of this case study was to test the Humminbird© sonar system and ReefMaster© software, 

in gathering and producing bathymetric data respectively.  With this goal in mind, the entrance 

into Frog Portage was chosen (Fig. 3.3.1.2) as it was easily accessible.  This location is found 

along the northeast section of the lake and consists of a series of shallow sand-bars features that 

frame the entrance into a separate section of the lake (Frog Portage).   

 

 

 

 

 

Figure 3.3.1.2.  Maps reflecting the survey area utilized at Arrow Lake, Ontario.    
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3.3.2 Dog Lake 
Located approximately 45 km north of Thunder Bay, Ontario (Fig 3.3.2.1), Dog Lake is 

found within a zone of metamorphosed clastic sedimentary rocks making up the Precambrian 

Shield, which has been intensively modified by Wisconsin glaciation. This modification continued 

with deglaciation that began between 10,000 and 12,000 years ago (Fox, 1975; Julig, 1994; Boyd 

et al., 2010). This led to the formation of the Dog Lake Moraine which acted to contain glacial 

Lake Kaministikwia. The recession of the glacial ice lobe allowed this proglacial lake to drain, 

reducing the water levels to their pre-hydroelectric dam configuration (Burwasser, 1977).  Located 

on the northwest side of the lake basin, the Dog River is the primary water system supplying the 

14806ha lake (Ontario Power Generation, 2015).  The Kaministiquia River drains the lake from 

the south and flows into Lake Superior near the city of Thunder Bay (Clement, 1997). 

Figure 3.3.2.1. Locational of Dog Lake, Ontario.  
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First impounded in 1939, Dog Lake now annually generates approximately $15 million in 

power for Ontario Power Generation, with generating stations located on the Kaministikwia River 

(Haidef and Rasid, 2013). The dam is found on the west side of the lake, within Silver Falls 

Provincial Park.  In total, the lake has a mean depth of 29.6 meters, with the deepest part of the 

lake measuring to 117m.  As of data gathered in 2015 (Fig 3.3.2.2), lake impoundment results in 

water levels that exceed 420 meters asl during the summer months, while they drop to 418 meters 

ASL during the late winter (OPG, 2015).  

Examination of pre-dam shorelines, compared to their modern equivalent (Fig. 3.3.2.3) 

dramatically illustrates the consequences of over a century of transformation. Multiple sources 

(Dawson, 1972; and McLeod, 1978; 1980; Wilson per comms, 2015) have theorized as to what 

the natural shoreline would have looked like before inundation.  With erosion and combined with 

periodic low water levels, the reservoir has provided ample opportunity for avocational 

archaeologists to discover artifacts along washed out shorelines. Over multiple decades, such 

enthusiasts have systematically collected and documented a number of sites, and have shared their 

knowledge with professional archaeologists.  The exact number of archaeological sites around Dog 

Lake is not known, however, Figure 3.3.2.4. demonstrates how attractive the lake basin was to 

prehistoric people. 
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Figure 3.3.2.2. Season water level fluctuations in the Dog Lake basin (from OPG Water 
Management Plan Kaministiquia River System) 

Figure 3.3.2.3. Comparison of shorelines between two maps over 100 years apart.  Blue rectangles highlight some of the geographical 
changes that have occurred due to higher lake levels.   

 








































































































































































































































































