
 
 
Jun 15, 2016 
 
Samantha Markham (P438) 
AECOM 
747 - 530 Mornington London ON N5Y 3E5
 

 
 
 
Dear Ms. Markham:
 
 
This office has reviewed the above-mentioned report, which has been submitted to this ministry as a
condition of licensing in accordance with Part VI of the Ontario Heritage Act, R.S.O. 1990, c 0.18.1 This
review  has  been  carried  out  in  order  to  determine  whether  the  licensed  professional  consultant
archaeologist has met the terms and conditions of their licence, that the licensee assessed the property
and documented archaeological resources using a process that accords with the 2011 Standards and
Guidelines for Consultant Archaeologists set by the ministry, and that the archaeological fieldwork and
report recommendations are consistent with the conservation, protection and preservation of the cultural
heritage of Ontario.
 
 
The report documents the assessment of the study area as depicted in Figure 6 of the above titled report
and recommends the following:
 
 
The Stage 1-2 archaeological assessment for the proposed redevelopment of Bright’s Grove Golf Course
on part of Lots 7 and 8, Broken Front Concession in the City of Sarnia, Ontario resulted in the identification
of three pre-contact First Nation archaeological sites, registered with the MTCS as Cow Creek 1 (AgHn-9),
Cow Creek 2 (AgHn-10), and Cow Creek 3 (AgHn-11), and one archaeological findspot, Location 4. 
 
5.1 Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11)  
Cow Creek  1  (AgHn-9)  and Cow Creek  3  (AgHn-11)  fulfill  the  criteria  for  a  Stage 3  archaeological
assessment as per Section 2.2., Standard 1 of the Standards and Guidelines for Consultant Archaeologists
(Ontario  Government  2011).  As  such,  further  Stage  3  site-specific  archaeological  assessment  is
recommended  for  Cow  Creek  1  (AgHn-9)  and  Cow  Creek  3  (AgHn-11).  
 
The Stage 3 archaeological assessment for Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) must
include  the  hand excavation  test  unit  methodology  as  outlined  in  Section  3.2  and  Table  3.1  of  the
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Standards and Guidelines for Consultant Archaeologists (Ontario Government 2011), to further test the
nature and density of the site. The Stage 3 site specific assessments for Cow Creek 1 (AgHn-9) and Cow
Creek 3 (AgHn-11) will include the following methods: 
 
As per Section 3.2.1 of the Standards and Guidelines for Consultant Archaeologists (Ontario Government
2011),  the method of  controlled surface pickup (CSP) is  to  be used in  open,  ploughed fields where
archaeological sites were documented through pedestrian survey. As the archaeological sites are located
on areas of manicured golf course within Bright’s Grove Golf Course, and were originally documented
through the test pit survey method, a CSP is not required during the Stage 3 excavations of these sites.  
 
Hand excavation will consist of the controlled excavation of 1 m square test units over the concentration of
the artifact scatter to determine the presence of buried artifacts, structures, stratigraphy and cultural
features (Section 3, Standards and Guidelines for Consultant Archaeologists, Ontario Government 2011).  
 
As Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) have been identified as small pre-contact sites
where it is clearly evident that the level of cultural heritage value or interest will result in a recommendation
to proceed to Stage 4 mitigation, test unit placement should begin at 10 m intervals across the site, and
additional test units amounting to 40% of the grid unit total should be placed in areas of interest within the
site extent such as areas of higher artifact concentrations and/or adjacent to high yielding units. 
 
Test units should be excavated to a depth of 5 cm into the subsoil and, as per Section 3.2.2., Standard 7 of
the Standards and Guidelines for  Consultant  Archaeologists  (Ontario  Government  2011),  the entire
contents  of  each unit  must  be screened through mesh with  an aperture of  no greater  than 6 mm.  
 
If test unit excavation uncovers a cultural feature, do not excavate into feature fill. Instead, record the
exposed plan of the feature and place geotextile fabric over the unit floor and backfill the unit. 
 
In accordance with the MTCS’s 2011 Technical Bulletin for Consultant Archaeologists in Ontario Engaging
Aboriginal Communities in Archaeology, Aboriginal communities must be engaged with during Stage 3
archaeological assessments where First Nation material has been identified. Aboriginal communities with
an interest and history I this area should be notified and engaged with as part of the Stage 3 archaeological
assessment.  
5.2 Cow Creek 2 (AgHn-10) 
Cow Creek 2 (AgHn-10), fulfills the criteria for a Stage 3 archaeological assessment as per Section 2.2.,
Standard 1c. of the Standards and Guidelines for Consultant Archaeologists (Ontario Government 2011).
As such, further Stage 3 site-specific archaeological assessment is recommended for Cow Creek 2 (AgHn-
10).  
 
The Stage 3 archaeological assessment for Cow Creek 2 (AgHn-10) must include the hand excavation test
unit methodology as outlined in Section 3.2 and Table 3.1 of the Standards and Guidelines for Consultant
Archaeologists (Ontario Government 2011), to further test the nature and density of the site. The Stage 3
assessment will include the same methodology outlined above for Cow Creek 1 (AgHn-9) and Cow Creek 3
(AgHn-11) with the exception of Point 3 in regards to the location and number of test units: 
 
As Cow Creek 2 (AgHn-10) has been identified as a site where it is not yet evident that the level of cultural
heritage value or interest may result  in a recommendation to proceed to Stage 4 mitigation, test unit
placement should begin at 5 m intervals across the site, and additional test units amounting to 20% of the
grid unit total should be placed in areas of interest within the site extent such as areas of higher artifact
concentrations and/or adjacent to high yielding units. 
 
5.3 Location 4 
Due to the paucity of artifacts recovered from Location 4, this location does not fulfill the criteria for a Stage
3  archaeological  assessment  as  per  Section  2.2.,  Standard  1  of  the  Standards  and  Guidelines  for
Consultant  Archaeologists  (Ontario  Government  2011).  No  further  archaeological  assessment  is
recommended for Location 4 and the cultural heritage value or interest of this location has been sufficiently
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documented.
 
 
Based on the information contained in the report, the ministry is satisfied that the fieldwork and reporting for
the archaeological  assessment are consistent with the ministry's 2011 Standards and Guidelines for
Consultant Archaeologists and the terms and conditions for archaeological licences. This report has been
entered into the Ontario Public Register of Archaeological Reports. Please note that the ministry makes no
representation or warranty as to the completeness, accuracy or quality of reports in the register.
 
 
Should you require any further information regarding this matter, please feel free to contact me.
 
 
Sincerely,
 
John Dunlop 
Archaeology Review Officer
 
 

 
 
1In no way will the ministry be liable for any harm, damages, costs, expenses, losses, claims or actions that may result: (a) if the Report(s) or its
recommendations are discovered to be inaccurate, incomplete, misleading or fraudulent; or (b) from the issuance of this letter. Further measures
may need to be taken in the event that additional artifacts or archaeological sites are identified or the Report(s) is otherwise found to be inaccurate,
incomplete, misleading or fraudulent.

cc. Archaeology Licensing Officer
Jay McGuffin,MONTEITH BROWN PLANNING CONSULTANTS
Max Williams,City of Sarnia
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Executive Summary 

AECOM was contracted by Monteith Brown Planning Consultants on behalf of Bright’s Grove Golf Course to conduct 
a Stage 1-2 archaeological assessment as part of the proposed Bright’s Grove Golf Course redevelopment.  The 
study area consists of an approximately 6.3 hectare (ha) parcel located north of Lakeshore Road on part of Lots 7 
and 8, Broken Front Concession in the Geographic Township of Sarnia, now the City of Sarnia, Lambton County, 
Ontario (Figure 1Figure 2).  Currently, the land subject to proposed redevelopment consists of part of a nine-hole 
golf course, associated buildings, and a parking lot.  The land proposed for redevelopment is located on the northern 
portion of the Bright’s Grove Golf Course, north of Cow Creek.  The current planned activity includes the 
construction of a residential subdivision, the Groves Golf Course Lifestyle Community, and associated infrastructure.  
The proposed Groves Golf Course Lifestyle Community will include 60 detached homes, 17 townhomes, and onsite 
amenity areas. 

The Stage 2 archaeological field investigation was conducted between December 4 and December 10, 2015 under 
license P438 issued to Samantha Markham, Professional Archaeologist at AECOM, under PIF number P438-0060-
2015. Permission to access the study area to conduct all required archaeological fieldwork activities, including the 
removal of artifacts, was provided by the landowner Mr. Jay Peters.  There were no limits placed on access 

The Stage 1-2 archaeological assessment for the proposed redevelopment of Bright’s Grove Golf Course on part of 
Lots 7 and 8, Broken Front Concession in the City of Sarnia, Ontario resulted in the identification of three pre-contact 
First Nation archaeological sites, registered with the MTCS as Cow Creek 1 (AgHn-9), Cow Creek 2 (AgHn-10), and 
Cow Creek 3 (AgHn-11), and one archaeological findspot, Location 4. 

Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) fulfill the criteria for a Stage 3 archaeological assessment as 
per Section 2.2., Standard 1 of the Standards and Guidelines for Consultant Archaeologists (Ontario Government 
2011).  As such, further Stage 3 site-specific archaeological assessment is recommended for Cow Creek 1 
(AgHn-9) and Cow Creek 3 (AgHn-11). 

The Stage 3 archaeological assessment for Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) must include the 
hand excavation test unit methodology as outlined in Section 3.2 and Table 3.1 of the Standards and Guidelines for 
Consultant Archaeologists (Ontario Government 2011), to further test the nature and density of the site.  The Stage 
3 site specific assessments for Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) will include the following 
methods: 

 As per Section 3.2.1 of the Standards and Guidelines for Consultant Archaeologists (Ontario Government
2011), the method of controlled surface pickup (CSP) is to be used in open, ploughed fields where
archaeological sites were documented through pedestrian survey.  As the archaeological sites are located
on areas of manicured golf course within Bright’s Grove Golf Course, and were originally documented
through the test pit survey method, a CSP is not required during the Stage 3 excavations of these sites.

 Hand excavation will consist of the controlled excavation of 1 m square test units over the concentration of
the artifact scatter to determine the presence of buried artifacts, structures, stratigraphy and cultural features
(Section 3, Standards and Guidelines for Consultant Archaeologists, Ontario Government 2011).

 As Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) have been identified as small pre-contact sites
where it is clearly evident that the level of cultural heritage value or interest will result in a recommendation
to proceed to Stage 4 mitigation, test unit placement should begin at 10 m intervals across the site, and
additional test units amounting to 40% of the grid unit total should be placed in areas of interest within the
site extent such as areas of higher artifact concentrations and/or adjacent to high yielding units.
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 Test units should be excavated to a depth of 5 cm into the subsoil and, as per Section 3.2.2., Standard 7 of 

the Standards and Guidelines for Consultant Archaeologists (Ontario Government 2011), the entire contents 
of each unit must be screened through mesh with an aperture of no greater than 6 mm.   
 

 If test unit excavation uncovers a cultural feature, do not excavate into feature fill.  Instead, record the 
exposed plan of the feature and place geotextile fabric over the unit floor and backfill the unit. 
 

 In accordance with the MTCS’s 2011 Technical Bulletin for Consultant Archaeologists in Ontario Engaging 
Aboriginal Communities in Archaeology, Aboriginal communities must be engaged with during Stage 3 
archaeological assessments where First Nation material has been identified. Aboriginal communities with an 
interest and history I this area should be notified and engaged with as part of the Stage 3 archaeological 
assessment.  

 
Cow Creek 2 (AgHn-10), fulfills the criteria for a Stage 3 archaeological assessment as per Section 2.2., Standard 
1c. of the Standards and Guidelines for Consultant Archaeologists (Ontario Government 2011).  As such, further 
Stage 3 site-specific archaeological assessment is recommended for Cow Creek 2 (AgHn-10).   
 
The Stage 3 archaeological assessment for Cow Creek 2 (AgHn-10) must include the hand excavation test unit 
methodology as outlined in Section 3.2 and Table 3.1 of the Standards and Guidelines for Consultant Archaeologists 
(Ontario Government 2011), to further test the nature and density of the site.  The Stage 3 assessment will include 
the same methodology outlined above for Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) with the exception of 
Point 3 in regards to the location and number of test units: 
 

 As Cow Creek 2 (AgHn-10) has been identified as a site where it is not yet evident that the level of cultural 
heritage value or interest may result in a recommendation to proceed to Stage 4 mitigation, test unit 
placement should begin at 5 m intervals across the site, and additional test units amounting to 20% of the 
grid unit total should be placed in areas of interest within the site extent such as areas of higher artifact 
concentrations and/or adjacent to high yielding units. 

 
Due to the paucity of artifacts recovered from Location 4, this location does not fulfill the criteria for a Stage 3 
archaeological assessment as per Section 2.2., Standard 1 of the Standards and Guidelines for Consultant 
Archaeologists (Ontario Government 2011).  No further archaeological assessment is recommended for 
Location 4 and the cultural heritage value or interest of this location has been sufficiently documented. 
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1. Project Context 

1.1 Development Context 

AECOM was contracted by Monteith Brown Planning Consultants on behalf of Bright’s Grove Golf Course to conduct 
a Stage 1-2 archaeological assessment as part of the proposed Bright’s Grove Golf Course redevelopment.  The 
study area consists of an approximately 6.3 hectare (ha) parcel located north of Lakeshore Road on part of Lots 7 
and 8, Broken Front Concession in the Geographic Township of Sarnia, now the City of Sarnia, Lambton County, 
Ontario (Figure 1Figure 2).  Currently, the land subject to proposed redevelopment consists of part of a nine-hole 
golf course, associated buildings, and a parking lot.  The land proposed for redevelopment is located on the northern 
portion of the Bright’s Grove Golf Course, north of Cow Creek.  The current planned activity includes the 
construction of a residential subdivision, the Groves Golf Course Lifestyle Community, and associated infrastructure.  
The proposed Groves Golf Course Lifestyle Community will include 60 detached homes, 17 townhomes, and onsite 
amenity areas. 

The Stage 1-2 archaeological assessment was conducted conducted to meet the requirements of Section 3 of the 
Planning Act, and Section 2.6 of the most recent Provincial Policy Statement of April 30, 2014 (Ontario Government 
1990a) and in accordance was conducted prior to Draft Plan approval by the City of Sarnia. This project is also 
subject to the Ontario Heritage Act (Ontario Government 1990b) and the Ontario Ministry of Tourism, Culture and 
Sport’s (MTCS) Standards and Guidelines for Consultant Archaeologists (Ontario Government 2011). 
 
The Stage 2 archaeological field investigation was conducted between December 4 and December 10, 2015 under 
license P438 issued to Samantha Markham, Professional Archaeologist at AECOM, under PIF number P438-0060-
2015. Permission to access the study area to conduct all required archaeological fieldwork activities, including the 
removal of artifacts, was provided by the landowner Mr. Jay Peters.  There were no limits placed on access. 

1.1.1 Objectives 

The Stage 1-2 archaeological assessment has been conducted to meet the requirements of the MTCS’s Standards 
and Guidelines for Consultant Archaeologists (Ontario Government 2011).  The objective of the Stage 1 background 
study is to document the archaeological and land use history and present condition of the land.  This information will 
be used to support recommendations regarding cultural heritage value or interest as well as assessment and 
mitigation strategies.  The Stage 1 research information is drawn from: 
 

 MTCS’s  Archaeological Sites Database (ASDB) for a listing of registered archaeological sites within a 1 
kilometre (km) radius of the study area; 

 Reports of previous archaeological assessment within 50 metres (m) of the study area; 
 Visual inspection of the subject area lands; 
 Recent and historical maps of the study areas; and 
 Archaeological management plans or other archaeological potential mapping, where available. 

 
The objective of the Stage 2 property assessment is to provide an overview of archaeological resources on the 
property, should they exist,  and make a determination of whether any of the resources might be artifacts or 
archaeological sites with cultural heritage value or interest requiring further assessment and to recommend 
appropriate Stage 3 assessment strategies for any archaeological sites identified. 
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1.2 Historical Context 

Previous archaeological research and surveys have led to a thorough understanding of past settlement practices in 
this portion of southern Ontario. Table 1 provides a breakdown of the cultural and temporal history of past 
occupations of Lambton County. 
 
Table 1: Cultural Chronology for Lambton County 

Archaeological Period Characteristics Time Period Comments 
Early Paleo Fluted Points 9000-8400 BC Arctic tundra and spruce 

parkland, caribou hunters 
Late Paleo Holcombe, Hi-Lo and 

Lanceolate Points 
8400-8000 BC Slight reduction in territory 

size 
Early Archaic Notched and Bifurcate base 

Points 
8000-6000 BC Growing populations 

Middle Archaic Stemmed and Brewerton 
Points, Laurentian 
Development 

6000-2500 BC Increasing regionalization 

Late Archaic 
 

Narrow Point 2000-1800 BC Environment similar to 
present 

Broad Point 1800-1500 BC Large lithic tools  
Small Point 1500-1100 BC Introduction of bow 

Terminal Archaic Hind Points, Glacial Kame 
Complex 

1100-950 BC Earliest true cemeteries 

Early Woodland Meadowood Points 950-400 BC Introduction of pottery 
Middle Woodland Couture Corded Ceramics 400 BC – AD 500 Increased sedentism 
Late Woodland Riviere au Vase Phase AD 500-800 Seasonal hunting and 

gathering 
Younge Phase AD 800-1200 Agriculture combined with 

seasonal rounds 
Springwells Phase AD 1200-1400 Agricultural villages 
Wolf Phase AD 1400-1500 Earthworked villages, 

warfare 
Contact Period Various Algonkian and 

Iroquoian Groups 
AD 1600-1875 Early written records and 

treaties 
Historic French and English Euro-

Canadian 
AD 1749-present European settlement 

          Note: taken from Ellis and Ferris, 1990 
 
As Chapman and Putnam (1984) illustrate, the modern physiography of southern Ontario is largely a product of 
events of the last major glacial stage and the landscape is a complex mosaic of features and deposits produced 
during the last series of glacial retreats and advances prior to the withdrawal of the continental glaciers from the 
area. Southwestern Ontario was finally ice free by 12,500 years ago. With continuing ice retreat and lake 
regressions the land area of southern Ontario progressively increased while barriers to the influx of plants and 
animals steadily diminished (Karrow and Warner 1990).   
 

1.2.1 Pre-Contact First Nation Settlement 

It has been demonstrated that pre-contact First Nation people began occupying southwestern Ontario as the glaciers 
receded from the land, as early as 11,000 BC. The first human settlement can be traced back 11,000 years; these 
earliest well-documented groups are referred to as Paleo which literally means old or ancient.  Paleo people were 
non-agriculturalists who depended on hunting and gathering of wild food stuffs, they would have moved their 
encampments on a regular basis to be in the locations where these resources naturally became available and the 
size of the groups occupying any particular location would vary depending on the nature and size of the available 
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food resources (Ellis and Deller 1990).  The picture that has emerged for early and late Paleo is of groups at low 
population densities who were residentially mobile and made use of large territories during annual cycles of resource 
exploitation (Ellis and Deller 1990). 
 
The next major cultural period following the Paleo is termed the Archaic, which is broken temporally into the Early, 
Middle and Late.  There is much debate on how the term Archaic is employed; general practice bases the 
designation on assemblage content as there are marked differences in artifact suites from the preceding Paleo and 
subsequent Woodland periods.  As Ellis et al (1990) note, from an artifact and site characteristic perspective the 
Archaic is simply used to refer to non-Paleo manifestations that pre-date the introduction of ceramics.  Throughout 
the Archaic period the natural environment warmed and vegetation changed from closed conifer-dominated 
vegetation cover, to mixed coniferous and deciduous forest to the mixed coniferous and deciduous forest in the north 
and deciduous vegetation in the south we see in Ontario today (Ellis et al 1900).  During the Archaic period there are 
indications of increasing populations and decreasing size of territories exploited during annual rounds; fewer moves 
of residential camps throughout the year and longer occupations at seasonal campsites; continuous use of certain 
locations on a seasonal basis over many years; increasing attention to ritual associated with the deceased; and, long 
range exchange and trade systems for the purpose of obtaining valued and geographically localized resources (Ellis 
et al 1990).  
 
In the 17th century, two major language families (i.e., Algonquian and Iroquoian) were represented by the diverse 
people of North America.  Iroquoian speaking people were found in southern Ontario and New York State, with 
related dialects spoken in the mid-Atlantic and interior North Carolina, while Algonquian speaking peoples were 
located along the mid-Atlantic coast into the Maritimes, throughout the Canadian Shield of Ontario and Quebec and 
much of the central Great Lakes region (Ellis et al 1990).  Linguists and anthropologists have attempted to trace the 
origin and development of these two language groups and usually place their genesis during the Archaic (Ellis et al 
1990). 
 
The Early Woodland period is distinguished from the Late Archaic period primarily by the addition of ceramic 
technology, which provides a useful demarcation point for archaeologists but is expected to have made less 
difference in the lives of the Early Woodland peoples. The settlement and subsistence patterns of Early Woodland 
people shows much continuity with the earlier Archaic with seasonal camps occupied to exploit specific natural 
resources (Spence et al 1990). During the Middle Woodland well-defined territories containing several key 
environmental zones were exploited over the yearly subsistence cycle.  Large sites with structures and substantial 
middens appear in the Middle Woodland associated with spring macro-band occupations focussed on utilizing fish 
resources and created by consistent returns to the same site (Spence et al 1990). Groups would come together into 
large macro-bands during the spring-summer at lakeshore or marshland areas to take advantage of spawning fish; 
in the fall inland sand plains and river valleys were occupied for deer and nut harvesting and groups split into small 
micro-bands for winter survival (Spence et al 1990). This is a departure from earlier Woodland times when macro-
band aggregation is thought to have taken place in the winter (Ellis et al 1988; Granger 1978). 
 
The period between the Middle and Late Woodland period was both technically and socially transitional for the 
ethnically diverse populations of southern Ontario and these developments laid the basis for the emergence of 
settled villages and agriculturally based lifestyles (Fox 1990). The Late Woodland period began with a shift in 
settlement and subsistence patterns involving an increasing reliance on maize horticulture. Corn may have been 
introduced into southwestern Ontario from the American Midwest as early as 600 AD; however, it did not become a 
dietary staple until at least three to four hundred years later. A more sedentary lifestyle was adopted by the Ontario 
Iroquoians and villages with longhouses and palisades were occupied by large numbers of people.  Increased 
warfare is inferred from the defensive placement of village walls and recorded changes over time in village 
organization are taken to indicate the initial development of the clans which were a characteristic of the historically 
known Iroquoians. 
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A distinct cultural occupation emerged during the late Woodland Period in southern Ontario in the modern counties 
of Kent, Essex and Lambton as well as portions of west Middlesex and west Elgin. This emerging cultural 
manifestation is classified as the Western Basin Tradition, which was observed also in south-eastern Michigan and 
north-western Ohio.  The inhabitants of these communities are considered distinct from Iroquoian groups to the east 
and Mississipian groups to the south. 
 
Until recently little attention was paid to Western Basin Late Woodland occupations in southern Ontario, although 
several sites have been the focus of systematic excavation over the past 30 years, including one on Walpole Island 
First Nation in the late 1980’s.  Based on these investigations, the Late Woodland Western Basin Tradition of 
southern Ontario may be broken down into four sub-phases based on evolving ceramic traditions and innovations in 
settlement-subsistence strategies.  The Riviere au Vase Phase (AD 600 - 800/900) grew seamlessly out of the 
Middle Woodland tradition, with the most visible advancements observed in ceramic production and decoration.  
Lithic production was also a well-established industry during this early phase of the Late Woodland Period.  Typical 
point forms are corner notched or, among less well-made examples, side notched and triangular Levanna-like points 
appear in the final stages of the Riviere au Vase Phase.  Subsistence strategies were maintained from the Middle 
Woodland Period, with the addition of seasonal harvesting as well as hunting and gathering activities.  The general 
picture suggests that small hunting and gathering groups occupied south-western Ontario in the early Late 
Woodland period, exploiting seasonally abundant plant and animal resources. Settlement-subsistence practices over 
the coldest months are not known. 
 
The following Younge Phase (AD 800 or 900 – 1200) witnessed a shift from seasonally mobile bands moving in an 
annual cycle to permanent or semi-permanent villages founded inland from major waterways and lakefronts. 
Subsistence strategies still comprised regional resource exploitation supplemented by agriculture. During warmer 
months, the Younge Phase communities focused their activities along lakeshores and major drainages. During 
colder months, they moved inland to gather nuts and hunt deer and settled in small family winter camps. No formal 
villages existed at this time.  
 
The Springwells Phase (AD 1200-1400) maintained the trends established during the earlier Late Woodland Period 
phases. The general practice of exploitation was maintained, although warmer weather settlements began to 
develop into more established villages with formalised living areas and evidence of longhouses and palisades. 
These new communities centred around small lineage based groups. By the end of this phase, large settlements 
with earthworked enclosures emerged. The shift toward more permanent communities may be partnered with the 
introduction of maize horticulture into general subsistence activities.  
 
The distinction between the material culture of the Younge and Springwells Phases is blurred, particularly with 
regard to ceramic styles. Vessels from both periods are well made and highly decorated. The Springwells phase 
maintains heterogeneity between decorative styles and is characterised by a diffusion of ceramic types throughout 
the Western Basin Tradition region.  Lithic tools are sparse, well used, and of local, poor quality chert. Point styles 
follow the traditions established during the previous Riviere au Vase Phase, and generally comprise a Levanna-like 
triangular form becoming increasingly narrower.   
 
The last phase, the Wolfe Phase (AD 1400-1550), is poorly represented in the archaeological record because of a 
general drop in the number of sites. The general trends suggest fewer, larger, fortified settlements supported by 
seasonal camps.  Fewer sites may also indicate a continued western shift into Michigan with an eastern limit marked 
by sites along Lake Huron and the St. Clair River.  Generally, however, a lack of data limits the understanding of the 
communities at this time, including their relationship with the expanding Iroquoian groups to the east and their overall 
material culture.   
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1.2.2 Contact Period Settlement 

The post-contact First Nation occupation of southern Ontario was heavily influenced by the dispersal of Iroquoian 
speaking peoples, such as the Huron, Petun and Neutral by the New York State Confederacy of Iroquois, followed 
by the arrival of Algonkian speaking groups from northern Ontario.  The Ojibwa of southern Ontario date from about 
1701 and occupied the territory between Lakes Huron, Erie and Ontario (Schmalz 1991).  This is also the period in 
which the Mississaugas are known to have moved back into southern Ontario and the Great Lakes watersheds 
(Konrad 1981) while at the same time the members of the Three Fires Confederacy, the Chippewa, Ottawa and 
Potawatomi were immigrating back from Ohio and Michigan (Feest and Feest 1978).   
 
As European settlers encroached on their territory the nature of First Nation population distribution, settlement size 
and material culture changed.  Despite these changes it is possible to correlate historically recorded villages with 
archaeological manifestations and the similarity of those sites to more ancient sites reveals an antiquity to 
documented cultural expressions that confirms a long historical continuity to Iroquoian systems of ideology and 
thought (Ferris 2009).  First Nations people of southern Ontario have left behind archaeological resources 
throughout the Great Lakes region that show continuity with past peoples even if this was not recorded in Euro-
Canadian documentation. 
 
The study area first enters historic documentation as part of Treaty Number 27 ½ which was made with the 
Ojibwa and Chippewa First Nation on April 25th, 1825.  Treaty Number 27 ½ is described by Morris (1943, 
26-27) as: 
 

… an agreement made at Amherstburg in the Western District of the Province of Upper Canada on the 26th of 
April, 1825, between James Givens, Esquire, Superintendent of Indian Affairs, on behalf of His Majesty King 
George the Fourth and the Chiefs and Principal Men of the part of the Chippewa Nation of Indians, inhabiting 
and claiming the tract of land … .  Wawanosh Township in the County of Huron was named after Way-way-
nosh the principal Chief of the Band making this Treaty. 

Morris 1943:  26-27 
 

Figure 3 provides an approximate illustration of the Treaty boundaries adapted by Morris (1943) and the 
relationship of the study area to these boundaries. 
 

1.2.3 Euro-Canadian Settlement 

Lambton County 
 
The study area falls within the Geographic Township of Sarnia, Lambton County.   The lands now referred to 
as the County of Lambton were originally part of the District of Hesse.  In 1791, Lieutenant Governor Colonel 
John Graves Simcoe received the power to further divide the Province into Counties and Districts (County of 
Lambton n.d.).  In 1792, the Province of Upper Canada was divided into nineteen counties including 
Glengarry, Stormont, Dundas, Grenville, Leeds, Frontenac, Ontario, Addington, Lennox, Prince Edward, 
Hastings, Northumberland, Durham, York, Lincoln, Norfolk, Suffolk, Essex and Kent.  All of the territory that 
is now Lambton County was then part of Kent County (County of Lambton n.d.). 

In 1832, Essex and Kent were formed into the Western District and new townships were surveyed and added to the 
Western District including the Townships of Zone, Dawn, Sombra and Saint Clair.  St. Clair Township was later 
changed to Sarnia, probably in Sir John Colborne's time (1839) as that was the Roman name of the island of 
Guernsey, with which Sir John was identified.  By 1835, a tract of land situated in the Western District had been 
surveyed and marked into townships. The Townships of Moore and Sarnia (formerly St. Clair), Enniskillen, Warwick, 
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Brooke and Bosanquet were attached to, and formed part of, the County of Kent, in the Western District (County of 
Lambton n.d.). 

In 1842, the District system was abolished and Kent and Lambton were formed as provisional Counties. At this time, 
the Governor of the Province was to issue a Proclamation dissolving the union between the United Counties of Kent 
and Lambton and the County of Essex.  Upon withdrawing its connections to Essex, Lambton became an 
independent county in 1853 (County of Lambton n.d.). 

The City of Sarnia 

The first immigrants in the Sarnia-Lambton region began to arrive early in the 1830s.  The next wave of immigrants 
did not arrive until the 1850s during the potato famine in Ireland resulting in a population boom.  The principle crops 
grown in Sarnia-Lambton included wheat and peas and farmers supplemented their income by selling forestry 
products (City of Sarnia 2016). 

The early growth of Sarnia was stimulated by the wealth of stands of timber and the discovery of oil in the late 
1850s.  In 1858, James M. Williams developed the world's first commercial oil well, which started an oil boom in the 
area.  With the arrival of the Great Western Railway in 1858 and the Grand Trunk Railway in 1859, the shipping 
industry expanded and the rail lines were later linked to the United States by the opening of a rail tunnel under the 
St. Clair River in 1889. Later, ferry service to the U.S. was formed, bringing in prospectors from all over North 
America (City of Sarnia 2016). 

Historic Settlement and Land Use within the Study Area 
 
The 1880 Illustrated Historical Atlas of the County of Lambton (H. Belden & Co.) was reviewed to identify 
19th century archaeological features within the study area during the 19th century settlement of Sarnia 
Township.  The historic map does not list any landowners on Lots 7 or 8, Broken Front Concession; 
however, it should be noted that although there are no structures depicted, historical atlases were funded by 
subscription fees and landowners who did not subscribe were not always listed on the maps, nor were all 
existing structures or homesteads depicted. The Perche Post Office is located northeast of the study area on 
the north portion of Lot 7, indicating some settlement in the area despite a lack of illustrated structures. 
 
Several historic transportation routes are illustrated on the map which indicates that they were constructed 
by 1880.  Historic roads visible include present-day Old Lakeshore Road and Waterworks Road.  The Grand 
Trunk Railway, which arrived in 1859, bisects Lots 7 and 8 immediately south of the study area. 
 

1.2.4 Reports with Relevant Background Information 

To inform the current Stage 1-2 archaeological assessment and further establish the archaeological context of the 
study area, a request was made to the archaeological sites coordinator, Robert von Bitter on November 11, 2015 to 
conduct a search of the ASDB to determine if any previous archeological work has been completed within or 
adjacent to the current study area. A response was received on December 14, 2015 indicating that there are no 
registered archaeological reports for lands on Lots 7 or 8, Broken Front Concession or archaeological work 
conducted within 50 m of the study area. 
 
A review of the City of Sarnia’s Official Plan (2013) determined that there is no currently no plan for the management 
of archaeological resources.  Additionally, the City does not have an Archaeological Master Plan available for 
review. 
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1.3 Archaeological Context 

1.3.1 Natural Environment 

The study area is located within the Beveled Till Plain, a sub-region of the St. Clair Clay Plain physiographic region 
of southern Ontario (Chapman and Putnam, 1984: 240-246). The St. Clair Clay Plain consists of a bevelled till plain 
smoothed by shallow deposits of lacustrine clay which settled in the depressions while the knolls were being lowered 
by wave action by Glacial Lake Whittlesey. The region is characterized by a flat to gently undulating landscape with 
local relief provided by erosional river valleys and the Wyoming Moraine (ASI 2010: 2; Chapman and Putnam 1984: 
243). Chapman and Putnam (1984: 147) describe this physiographic region as follows: 

Adjoining Lake St. Clair in Essex and Kent County Counties and the St. Clair River in Lambton County are 
extensive clay plains covering 2,270 square miles.  The region is one of little relief, lying between 575 and 700 feet 
a.s.l., except for the moraine at Ridgetown and Blenheim which rises 50 to 500 feet higher….Glacial Lake 
Whittlesey, which deeply covered all of these lands, and Lake Warren which subsequently covered nearly the 
whole area, failed to leave deep stratified beds of sediment on the underlying clay till except around Chatham, 
between Blenheim and the Rondeau marshes, and in a few other smaller areas.  Most of Lambton and Essex 
Counties, therefore, are essentially till plains smoothed by shallow deposits of lacustrine clay which settled in the 
depressions while the knolls were being lowered by wave action. 

Chapman & Putnam 1984:147 
 

There are two soil types within the study area including Brookston Clay and Perth Clay, both of which are imperfectly 
drained into Cow Creek and Lake Huron.  The soil in the south end of the study area, in proximity to Cow Creek is 
classified as bottom land – low-lying depositional soil near waterways which have higher levels of organic matter and 
provide some of the richest and most productive soil for agriculture (Figure 4).  The closest sources of potable water 
are Cow Creek and Lake Huron.  Cow Creek forms the southern limit of the study area and Lake Huron is located 
approximately 250 m to the north.  

1.3.2 Known Archaeological Sites and Surveys 

The study area is situated in the Geographic Township of Sarnia, now the City of Sarnia in Lambton County Ontario. 
A request was made to Robert Von Bitter, Archaeological Data Coordinator at the MTCS, for information on known 
archaeological sites in proximity to the study area.  A response received on December 14, 2015, indicated that there 
are no archaeological sites registered with the MTCS either on the study area or within 1 km.  A lack of registered 
archaeological sites in the area does not indicate that there is no potential for archaeological resources; rather it is 
an indication that archaeological assessments have not been conducted as part of development procedures. 
Archaeological assessments conducted in Lambton County have demonstrated that this area was extensively 
occupied by First Nations and Euro-Canadian people, occupations that now exist as archaeological remains. 

1.3.3 Determination of Archaeological Potential 

Archaeological potential is established by determining the likelihood that archaeological resources may be present 
on a subject property. Criteria commonly used by the Ontario MTCS (Ontario Government 2011) to determine areas 
of archaeological potential include: 
 

 Proximity to previously identified archaeological sites;  

 Distance to various types of water sources; 

 Soil texture and drainage; 
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 Glacial geomorphology, elevated topography and the general topographic variability of the area; 

 Resource areas including food or medicinal plants, scarce raw materials and early Euro-Canadian industry; 

 Areas of early Euro-Canadian settlement and early transportation routes; 

 Properties listed on municipal register of properties designated under the Ontario Heritage Act (Government 

of Ontario 1990b); 

 Properties that local histories or informants have identified with possible archaeological sites, historical 

events, activities or occupants; and  

 Historic landmarks or sites. 

 

Distance to modern or ancient water sources is generally accepted as the most important element for past human 
settlement patterns and when considered alone may result in a determination of archaeological potential.  In addition 
any combination of two or more of the criteria listed above, such as well drained soils or topographic variability, may 
indicate archaeological potential.   
 
Certain features indicate that archaeological potential has been removed, such as land that has been subject to 
extensive and intensive deep land alterations that have severely damaged the integrity of any archaeological 
resources. This includes landscaping that involves grading below the topsoil level, building footprints, quarrying and 
sewage, and infrastructure development (Ontario Government 2011). 
 

1.3.3.1 Potential for the Recovery of Archaeological Resources 

The evaluation of archaeological potential for this project resulted in the determination that there is high potential for 
the recovery of pre-contact and contact period First Nation archaeological resources based on the proximity to 
potable water sources, particularly Lake Huron which functioned as an important thoroughfare as resource area for 
early people in Ontario. In addition, the historical documentary evidence from the first European settlers and 
surveyors to the area indicates the long history of occupation here by First Nations people.  
 
The potential for the recovery of Euro-Canadian archaeological resources is judged to be moderate to high based off 
of the early settlement of Lambton County by Euro-Canadian settlers and the proximity of the study area to the 
historic City of Sarnia.  Although no structures are illustrated on the map, the Perche Post Office is noted to the 
northeast of the study area on Lot 7, indicating historic settlement in the area.  Several major historic transportation 
routes surround the study area including present-day Old Lakeshore and Waterworks Roads, as well as the Grand 
Trunk Railway. 
 

1.3.4 Existing Conditions 

The study area consists of an approximate 6.3 ha parcel of land, part of the Bright’s Grove Golf Course at 1992 
Estella Street in the City of Sarnia.  Currently, the study area is comprised of a nine hole, par-three golf course 
bordered by subdivision developments and transected by Cow Creek, and Kenwick-on-the-Lake Park to the north.  A 
clubhouse and parking lot are located on the northern portion of the study area and a maintenance building is 
present approximately 30 m southeast of the clubhouse. 
 



AECOM Monteith Brown Planning Consultants  Stage 1-2 Archaeological Assessment 
Bright’s Grove Redevelopment 

 

 11  

2. Field Methods 

The Stage 2 archaeological assessment was conducted between December 4 and December 10, 2015 under 
Professional license P438 issued by the MTCS to Samantha Markham, Professional Archaeologist at AECOM, 
under PIF number P438-0060-2015. Cody McNea (R414) and Joseph Cull (R1061) acted as field supervisors and 
the field investigation involved the physical survey of all land north of Cow Creek impacted by the proposed Bright’s 
Grove Golf Course redevelopment. 
 
Weather conditions during the excavation ranged from sunny and warm to overcast and cool.  At no time were 
conditions detrimental to the identification and recovery of archaeological material.  Table 2 provides a breakdown of 
the weather conditions during each day of fieldwork.   
 
Table 2:  Weather Conditions during Fieldwork 

Date Daily High (°C) Lighting Conditions 
December 4, 2015 8 Overcast 
December 7, 2015 2 Overcast, light rain 
December 8, 2015 5 Overcast, windy 
December 9, 2015 9 Overcast with sunny breaks 

December 10, 2015 10 Overcast 
 
Approximately 85% of the study area is a golf course, consisting of manicured lawn, woods, and golf course fairways 
and greens. In accordance with the Standards and Guidelines for Consultant Archaeologists (Section 2.1.2, 
Standards 1-9, Government of Ontario 2011), these sections of the study area were subject to assessment by the 
standard shovel test pit method at an interval of 5 m in areas demonstrating no or subtle disturbance. Based on 
professional judgment, test pit intervals were increased to 10 m in areas that demonstrated possible substantial 
disturbance.  Of the lands subject to test pit survey, approximately 60% were assessed at 5 m intervals and 40% 
were assessed at 10 m intervals. 

Each test pit was approximately 30 centimetres (cm) in diameter, and was excavated at least 5 cm into sterile 
subsoil.  All test pits were examined for stratigraphy, cultural features or evidence of fill.  All soil was screened 
though hardware mesh with an aperture of 6 millimetres (mm) to facilitate the recovery of cultural material and was 
then used to backfill the pit.  Approximately 40% of the excavated test pits indicated evidence of previous 
disturbance.   

When cultural material was identified, the test pit survey was intensified around the positive test pits to determine 
whether a recommendation for Stage 3 assessment should be made.  The intensification strategy included an 
additional eight test pits every 2.5 metres around the positive test pit as well as a 1 m by 1 m square test unit placed 
over the positive test pit (Section 2.1.3, Standard 2, Government of Ontario 2011).  One subsurface cultural feature 
was identified during intensification in a 1x1 m2 test unit at Location 3 (Test Pit #8).  The exposed plan of the feature 
was documented and geotextile fabric was placed over the unit floor prior to backfilling the unit. 

The remaining 15% of the study area consisted of areas of visually confirmed disturbance (10%), and areas of slope 
along Cow Creek (5%).  These areas were photo-documented and not subject to Stage 2 survey.  Areas of visually 
confirmed disturbance consisted of significant landscaping as a result of golf course construction and build-up, the 
clubhouse and maintenance building footprints, a small portion of the parking lot, and paved/gravelled pedestrian 
pathways. 
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As per the Standards and Guidelines for Consultant Archaeologists (Section 7.8.6, Standard 1a, Ontario 
Government 2011), photograph locations and directions are provided on Figure 6 along with an illustration of the 
methods and results of the Stage 2 field investigation.  Please note that photograph locations 16-19 can be found in 
the supplementary documentation of this report as they indicate the approximate location of the identified 
archaeological sites. 
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3. Record of Finds 

The Stage 1-2 archaeological assessment was conducted by employing the methods outlined in Section 2 of this 
report.  Table 3 provides a listing of the documentary record generated by the Stage 2 fieldwork and indicates the 
location of each document type. Any maps that show identified archaeological locations, along with UTM coordinates 
recorded during the assessment, are provided in the supplementary documentation to this report. 
 
Table 3:  Inventory of Documentary Record 

Document Type Quantity  Location Additional Comments 

Field Notes 15 AECOM London Office In original field book and photocopied in project file 

Hand Drawn Maps 5 AECOM London Office In original field book and photocopied in project file 

Proponent Maps 1 AECOM London Office Hard copy and digital copy in project file 

Digital Photographs 250 AECOM London Office Stored digitally in project file 

 
All of the artifacts collected during the Stage 1-2 archaeological assessment are contained in one banker’s box and 
will be temporarily housed at AECOM’s London office until formal arrangements can be made for transfer to an 
MTCS collections facility. 
 
AECOM’s Stage 1-2 field investigation resulted in the identification of four archaeological locations, all of which have 
been identified as pre-contact First Nation.  The raw material type identified at these locations includes: 

 Kettle Point Chert: a relatively high quality raw material found within the Upper Devonian age Kettle Point 
Formation that outcrops between Kettle Point and Ipperwash, on Lake Huron. Currently, Kettle Point occurs 
as submerged outcrops extending for approximately 1,350 meters into Lake Huron. Secondary deposits 
have been reported in Essex County and in the Ausable River Watershed (Eley and von Bitter, 1989; Fox, 
2009:362) 

 
 Onondaga Chert: a high quality raw material found within the Onondaga Formation that outcrops along the 

north shore of Lake Erie west of the mouth of the Grand River as far west as Nanticoke, east of the mouth of 
the Grand River as far east as Fort Erie, and along the Onondaga Escarpment between Cayuga and 
Hagersville, ON (Telford and Tarrant, 1975). This material can also be recovered from secondary, glacial 
deposits across much of southwestern Ontario, east of Chatham (Eley and von Bitter, 1989; Fox 2009:361-
2). 
 

 Halimand Chert: a relatively high quality raw material found within the Bois Blanc Formation which 
underlies the Onondaga Formation in the Onondaga Escarpment between Dunnville and Hagersville, ON. 
(Eley and von Bitter, 1989; Fox, 2009). 
 

All chert type identifications were accomplished visually using reference materials located in AECOM’s London 
office.  Flake assemblages were subject to morphological analysis following the classification scheme described by 
Lennox et al. (1986) and expanded upon by Fisher (1997), with the exception that no attempt was made to 
distinguish “primary” from “primary bipolar” flakes.  Flake morphologies identified at the pre-contact First Nation 
locations include: 
 

 Tertiary Flakes: usually lack any traces of cortical surface and thus represents an advanced stage in the 
reduction sequence. They are thought to be the result of shaping and thinning bifaces by percussion or 
pressure flaking and can be subcategorized into three classes.  
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 Broken Flakes: While proximal flake fragments can usually be assigned to one of the above categories, 

distal flake fragments (pieces that are broken or snapped) are simply tabulated under the debitage class of 
broken flake. 
 

 Shatter: usually consists of thick, blocky pieces of chert which lack striking platforms and ventral flake 
surface attributes. This category of debitage is thought to be a by-product of the initial stages of reduction 
through the uncontrolled breakage of the raw material along structural faults or irregularities. They commonly 
result from the use of horizontally and vertically flawed material. These flaws are a result of stresses 
occurring to the material while still within its primary deposit. A relatively high incidence of chatter is usually 
associated with the bipolar reduction strategy. 
 

3.1 Location 1 – Cow Creek 1 (AgHn-9) 

Cow Creek 1 (AgHn-9) is a small concentration of pre-contact First Nation artifacts with a small post-contact 
component and measures approximately 22 m east-west by 17 m north-south.   The site is located north of Cow 
Creek within Bright’s Grove Golf Course.  Cow Creek 1 (AgHn-9) was identified during test pit survey and is 
comprised of 24 artifacts including 20 pieces of pre-contact First Nation material and four pieces of post-contact 
material.  In addition to the recovered artifacts, four pieces of faunal material were recovered (Plate 1).   
 
Eight pieces of chipping detritus and one piece of whiteware were recovered along the initial test pit survey grid. 
Upon intensification, an additional seven pieces of chipping detritus and one piece of pre-contact First Nation 
ceramic were recovered from the intensified test pits at 2.5 m intervals around the original positive test pits.  The 
excavation of a one by one metre unit over one of the positive test pits (Test Pit #4) resulted in the recovery of an 
additional 11 pieces of material including four pieces of faunal material, four pieces of chipping detritus,  one piece of 
whiteware, one piece of yellow earthenware, and one piece of ceramic of an undetermined type. No additional 
artifacts were recovered during the intensification of test pit survey intervals. The complete artifact catalogue for Cow 
Creek 1 (AgHn-9) is provided in Table 4. 
 
Table 4: Cow Creek 1 (AgHn-9) Artifact Catalogue 

Cat. 
# 

Subunit or 
Context 

Depth 
(m) Artifact Quantity Morph. Chert Comments 

1 Test Pit 6 
(NE cardinal) 0.29 Fragmentary 

pottery sherd 1   
Red clay, no exterior or 
interior surfaces 

2 Test Pit 1 0.25 Chipping detritus 1 Broken Burnt  

3 Test Pit 2 0.29 Chipping detritus 2 Broken 
1 Burnt 
1 Kettle 

Point  

4 Test Pit 3 0.35 Chipping detritus 1 Broken Kettle Point  
5 Test Pit 3 0.35 Chipping detritus 1 Tertiary Kettle Point  
6 Test Pit 3 

(NW cardinal) 0.31 Chipping detritus 1 Tertiary Burnt  

7 Test Pit 3 
(N cardinal) 0.34 Chipping detritus 1 Broken Kettle Point  

8 Test Pit 3 
(W Cardinal) 0.33 Chipping detritus 1 Broken Kettle Point  

9 Test Pit 3 
(S cardinal) 0.31 Chipping detritus 1 Broken Burnt  

10 Test Pit 3 
(E cardinal) 0.30 Chipping detritus 1 Tertiary Onondaga  
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Cat. 
# 

Subunit or 
Context 

Depth 
(m) Artifact Quantity Morph. Chert Comments 

11 Test Pit 6 0.32 Chipping detritus 1 Broken Burnt Burnt Kettle Point 

12 Test Pit 5 
(SW cardinal) 0.32 Chipping detritus 1 Shatter Onondaga  

13 Test Pit 5 
(N cardinal) 0.31 Chipping detritus 1 Shatter Burnt  

14 Test Pit 5 0.30 Chipping detritus 1 Broken Kettle Point  
15 Test Pit 4 0.29 Chipping detritus 1 Broken Burnt  
16 Test Pit 4 0.29 Whiteware 1   

Small fragment, 
undetermined function 

17 Test Pit 4 
(1x1 m test unit) 0.20 Chipping detritus 1 Broken Kettle Point  

17 Test Pit 4 
(1x1 m test unit) 0.20 Chipping detritus 1 Tertiary N/A Undetermined chert- 

white and pink 

17 Test Pit 4 
(1x1 m test unit) 0.20 Chipping detritus 1 Tertiary Burnt  

17 Test Pit 4 
(1x1 m test unit) 0.20 Chipping detritus 1 Broken Onondaga  

18 Test Pit 4 
(1x1 m test unit) 0.20 Whiteware 1    

19 Test Pit 4 
(1x1 m test unit) 0.20 Undetermined  

ceramic 1    

20 Test Pit 4 
(1x1 m test unit) 0.20 Yellow 

earthenware 1   

Salt glazed exterior, 
small fragment, 
undetermined function 

21 Test Pit 4 
(1x1 m test unit) 0.20 Faunal remains 4   

3 undetermined cortical 
fragments, 
1 incisor fragment (large 
mammal) 

Artifact Total: 28    

 

3.1.1 Pre-Contact First Nation Artifacts 

The pre-contact First Nation component at Cow Creek 1 (AgHn-9) consists of 19 pieces of chipping detritus and a 
fragmentary ceramic sherd.  Of the 19 pieces of chipping detritus, 12 have been identified as broken flakes, five as 
tertiary flakes, and two as shatter.  Eight pieces are manufactured on Kettle Point chert, three on Onondaga chert, 
and one on an unidentified white/pink translucent chert.  The remaining seven pieces are burnt and could not be 
assigned to a specific chert type. 
 
The introduction of pottery manufacture in Ontario began in the Early Woodland Period (950-400 BC) with fireable 
clays that were originally coil constructed.  Over time, pottery construction and decorative techniques were refined.  
Since vessel forms and decorative techniques have changed over time, the recovery of pre-contact ceramic material 
is significant as vessel morphology and ceramic decoration can aid in placing archaeological sites within a specific 
time period or to specific cultural groups (Adams Heritage 2009).  The recovered pre-contact ceramic sherd is 
manufactured on a red clay with evident temper, is thin, and appears to be constructed using the paddle-anvil 
technique rather than the earlier coil technique which dates the piece within the Middle or Late Woodland periods.  
 

3.1.2 Post Contact Material (19th – 20th century) 

The small post-contact component at Cow Creek 1 (AgHn-9) includes two pieces of whiteware, one piece of yellow 
earthenware, and one piece of undetermined ceramic that has been burned and could not be assigned to a specific 
ceramic type. 
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Beginning in the mid-18th century, a series of three refined white earthenwares - creamware, pearlware and 
whiteware - were produced in Britain, and to a lesser extent North America and Europe.  Almost all of the white 
earthenwares found in southwestern Ontario were produced in Great Britain.  During the 19th century, only one 
Canadian firm manufactured white earthenwares, the St. Johns Stone Chinaware Company (1874-1899).  For a 
period of time each of the three white earthenware types was the dominant ware for table and toilet articles and 
each, except for later whiteware and ironstone, were replaced over a number of years by different ware types.  The 
paste and glaze of white earthenwares changes quite noticeably throughout the 19th century.  Earlier 19th century 
wares tend to have a soft, porous paste while harder, more vitrified ceramics become more popular over time 
(Kenyon 1985).  The two pieces of whiteware recovered from Cow Creek 1 (AgHn-9) are undecorated, have a 
harder, more vitrified paste, and the glaze shows little evidence of weathering. 
 
From the late 18th through to the late 19th century, unrefined earthenwares with red or yellow paste were the most 
common type of utilitarian vessels.  Red and yellow earthenware vessels tend to have a porous paste and are earlier 
forms of coarse bodied crockery as compared to later stoneware vessels, with a harder, more vitrified paste. 
Utilitarian earthenwares tended to be used for large vessels such as harvest bottles, butter pots, storage crocks, and 
pinched-neck pitchers (Nöel Hume 1969).  The earthenware recovered Cow Creek 1 (AgHn-9) consists of a small 
fragment of salt-glazed yellow earthenware. 
 

3.2 Location 2 – Cow Creek 2 (AgHn-10) 

Cow Creek 2 (AgHn-10) is a small pre-contact First Nation lithic concentration located north of Cow Creek 
approximately 75 m east of archaeological site Cow Creek 1 (AgHn-9) and measures approximately 14 m north-
south by 3 m east-west. Cow Creek 2 (AgHn-10) was identified during test pit survey and is comprised of ten pre-
contact First Nation lithic artifacts including eight pieces of chipping detritus and two utilized flakes (Plate 2). 
 
Four pieces of chipping detritus and one utilized flake were recovered along the initial test pit survey grid.  Upon 
intensification, an additional four pieces of chipping detritus and one utilized flake were recovered from the 
intensified test pits located at 2.5 m intervals around the original positive test pits. No additional artifacts were 
recovered during the intensification of test pit survey intervals. The complete artifact catalogue for Cow Creek 2 
(AgHn-10) is provided in Table 5. 
 
Table 5: Cow Creek 2 (AgHn-10) Artifact Catalogue 

Cat. # Subunit or Context Depth (m) Artifact Quantity Morph. Chert 

1 Test Pit 9 0.36 Chipping detritus 1 Broken Kettle Point 

2 Test Pit 9 0.36 Utilized flake 1  Kettle Point 

3 Test Pit 9 (SE cardinal) 0.39 Chipping detritus 2 Broken 1 Onondaga 
1 Kettle Point 

4 Test Pit 9 (W cardinal) 0.41 Chipping detritus 1 Broken Onondaga 

5 Test Pit 9 (NE cardinal) 0.35 Chipping detritus 1 Broken Burnt 

6 Test Pit 10 0.44 Chipping detritus 1 Broken Haldimand 

7 Test Pit 11 0.38 Chipping detritus 1 Broken Kettle Point 

8 Test Pit 11 (SE cardinal) 0.38 Utilized flake 1  Kettle Point 

9 Test Pit 12 0.36 Chipping detritus 1 Tertiary Onondaga 

Artifact Total 10   
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Of the eight pieces of chipping detritus recovered from Cow Creek 2 (AgHn-10), seven have been identified as 
broken flakes and one as a tertiary flake.  Three pieces of chipping detritus and both utilized flakes are manufactured 
on Kettle Point chert, three pieces of chipping detritus are manufactured on Onondaga chert, and one on Haldimand 
chert.  The remaining piece is burnt and could not be assigned to a specific chert type. 

3.3 Location 3 – Cow Creek 3 (AgHn-11) 

Cow Creek 3 (AgHn-11) is a small concentration of pre-contact First Nation lithic material located north of Cow 
Creek approximately 30 m west of Cow Creek 2 (AgHn-10) and is concentrated within a small 1 m2 area.  Cow
Creek 3 (AgHn-11) was identified during test pit survey and is comprised of six pre-contact First Nation lithic artifacts 
including four pieces of chipping detritus and two pieces of pre-contact ceramic (Plate 3). 

One piece of chipping detritus was recovered along the initial test pit survey grid.  Upon intensification around the 
positive test pit, an additional three pieces of chipping detritus and two pre-contact ceramic sherds were recovered 
from a one by one metre unit placed over the positive test pit (Test Pit #8). No additional artifacts were recovered 
during the intensification of test pit survey intervals. The complete artifact catalogue for Cow Creek 3 (AgHn-11) is 
provided in Table 6. 

Table 6: Cow Creek 3 (AgHn-11) Artifact Catalogue 

Cat. # Subunit or 
Context 

Depth 
(m) Artifact Quantity Morph. Chert Comments 

1 Test Pit 8 0.35 Chipping detritus 1 Broken Burnt 

2 Test Pit 8  
(1x1 m test unit) 0.30 Chipping detritus 3 Broken Kettle Point 

3 Test Pit 8  
(1x1 m test unit) 0.30 Fragmentary 

Ceramic sherd 1 Smooth exterior 
surface present 

4 Test Pit 8  
(1x1 m test unit) 0.30 Fragmentary  

Ceramic rim sherd 1 

Decorated with 
horizontal banding 
(possibly incised or 
pulled) 

Artifact Total 6 

Of the four pieces of chipping detritus recovered from Cow Creek 3 (AgHn-11), all are broken flakes, three are 
manufactured on Kettle Point chert and one is burnt and could not be assigned to a specific chert type. 

The recovered pre-contact ceramic sherds are manufactured on a red clay with evident temper.  The fragmentary 
rim sherd is decorated with horizontal banding that may have been incised or pulled; however, the fragment is too 
small to definitively identify the decorative technique.  The second sherd may be a body or neck sherd and retains a 
smooth exterior surface.  Both of these pieces have been constructed using the paddle-anvil technique.  

During the intensified test Stage 2 survey at Cow Creek 3 (AgHn-11), one subsurface feature, Feature 1, was 
identified at the base of the one by one metre unit placed over positive Test Pit #8.  Feature 1 is semi-circular in 
shape and is located in the northwest corner of the unit extending 26 cm east from the west wall and 30 cm south 
from the north wall.  Feature 1 is characterized by a dark brown, compact soil with evidence of charcoal intermixed.  
The surrounding subsoil was a mottled yellow-grey and a recent golf course lawn irrigation bore-hole was noted in 
the southeast corner (Figure 7).  The function of this feature is unknown; however, given its association with pre-
contact First Nation artifacts, the function of this feature should be determined during further site-specific 
archaeological assessment. 
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3.4 Location 4 – Cow Creek 4 

Location 4 is a pre-contact First Nation findspot comprised of one piece of chipping detritus.  The chipping detritus 
was recovered from a single test pit along the survey grid.  Intensified test pits and a one by one metre unit 
excavated overtop of the positive test pit did not result in the recovery of additional cultural material.  The artifact 
catalogue for Location 4 is provided in Table 7. 
 
Table 7: Location 4 Artifact Catalogue 

Cat. # Subunit or 
Context 

Depth 
(m) Artifact Quantity Morph. Chert Comments 

1 Test Pit 13 0.35 Chipping detritus 1 Tertiary Kettle Point  

Artifact Total 1    

 
The piece of chipping detritus recovered from Location 4 has been identified as a tertiary flake manufactured on 
Kettle Point chert. 
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4. Analysis and Conclusions 

The Stage 1-2 archaeological assessment of the land to be impacted by this project resulted in the identification of 
four archaeological locations.  Three of these locations, Locations 1-3, are pre-contact First Nation archaeological 
sites and one, Location 4, is a pre-contact First Nation findspot.  Locations 1-3 have been registered with the MTCS 
as Cow Creek 1 (AgHn-9), Cow Creek 2 (AgHn-10), and Cow Creek 3 (AgHn-11), respectively.  An analysis of the 
four identified archaeological locations is provided below as well as a determination as to whether further 
assessment is required: 
 

4.1 Cow Creek 1 (AgHn-9) 

Cow Creek 1 (AgHn-9) is a pre-contact First Nation archaeological site with a small post-contact component 
comprised of 28 pieces of material over an area measuring 22 m east-west by 17 m north-south.  The pre-contact 
First Nation component consists of 19 pieces of chipping detritus and a fragmentary ceramic sherd, while the post-
contact component consists of two pieces of whiteware, one piece of yellow earthenware, and one piece of 
undetermined ceramic.  
 
Chipping detritus is the waste product from the production of lithic tools and is the most commonly recovered artifact 
type on pre-contact First Nation sites in southern Ontario.  The recovered pieces of chipping detritus are considered 
to be temporally non-diagnostic, other than being produced by pre-contact First Nation peoples.  Temporally non-
diagnostic artifacts such as these do not help to place the archaeological location within a specific time period or to a 
particular cultural group; however, the presence of pre-contact First Nation pottery indicates a Woodland Period 
occupation.  The paddle-anvil manufacture technique suggests an occupation dating to the Middle to Late Woodland 
Period (400 BC – 1650 AD).   
 
The post contact material recovered from Cow Creek 1 (AgHn-9) is considered non-diagnostic as these specific 
pieces can range in date from the early 19th century up to the present day. The post-contact material is considered 
obtrusive to the pre-contact archaeological site, likely as a result of golf course construction over time, and is not 
considered to have cultural heritage value. 
 
Overall, given the presence of at least one diagnostic artifact and at least five non-diagnostic artifacts within a 10 m 
by 10 m test pit survey area, as well as the presence of First Nation ceramics, Cow Creek 1 (AgHn-9) fulfills the 
criteria for further Stage 3 archaeological investigation as per Section 2.2, Standard 1 of the Standards and 
Guidelines for Consultant Archaeologists (Government of Ontario 2011). 
 

4.2 Cow Creek 2 (AgHn-10) 

Cow Creek 2 (AgHn-10) is a pre-contact First Nation archaeological site comprised of 10 pre-contact First Nation 
lithic artifacts within a 20 m north-south by 3 m east-west area. The recovered lithic artifacts include eight pieces of 
chipping detritus and two utilized flakes.  Utilized flakes are pieces of lithic debitage that are used for cutting or 
slicing and, like chipping detritus, are considered non-diagnostic artifacts that do not help to place the archaeological 
location within a specific time period or to a particular cultural group.  Given the identification of at least five non-
diagnostic artifacts within a 10 m by 10 m test pit survey area, Cow Creek 2 (AgHn-10) fulfills the criteria for further 
Stage 3 archaeological investigation as per Section 2.2, Standard 1 of the Standards and Guidelines for Consultant 
Archaeologists (Government of Ontario 2011). 
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4.3 Cow Creek 3 (AgHn-11) 

Cow Creek 3 (AgHn-11) is a pre-contact First Nation archaeological site comprised of six pre-contact First Nation 
artifacts within a 1 m2 area. The recovered artifacts include 4 pieces of chipping detritus and two fragmentary pre-
contact ceramic sherds.  Although chipping detritus is considered non-diagnostic material, the presence of pre-
contact First Nation pottery indicates a Woodland Period occupation.  The paddle-anvil manufacture technique 
suggests an occupation dating to the Middle to Late Woodland Period (400 BC – 1650 AD).  One sub-surface 
cultural feature was also identified at Cow Creek 3 (AgHn-11); however, the function of this feature is unknown at 
this time as it was not excavated in its partially uncovered state.  Given the association with pre-contact First Nation 
lithics and pottery, it is possible that this feature may be related to the pre-contact First Nation occupation of this 
area.  Given the presence of two diagnostic artifacts of special interest, Cow Creek 3 (AgHn-11)fulfills the criteria for 
further Stage 3 archaeological investigation as per Section 2.2, Standard 1 of the Standards and Guidelines for 
Consultant Archaeologists (Government of Ontario 2011). 
 

4.4 Location 4 

Location 4 consists of an isolated piece of chipping detritus.  The recovered piece of chipping detritus is considered 
to be temporally non-diagnostic and does not help to place the archaeological location within a specific time period 
or to a particular cultural group.  Given the paucity of artifacts recovered, and its non-diagnostic nature, Location 4 
does not fulfill the criteria for further Stage 3 archaeological investigation as per Section 2.2, Standard 1 of the 
Standards and Guidelines for Consultant Archaeologists (Government of Ontario 2011). 
 

4.5 Preliminary determination of sites possibly requiring Stage 4 Archaeological Mitigation 

A preliminary determination of whether any of the archaeological locations identified during the Stage 1-2 
archaeological assessment will require Stage 4 mitigation is required under the Standards and Guidelines for 
Consultant Archaeologists Section 7.8.3, Standard 2c (Ontario Government 2011).   
 
Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) have been identified as small concentrations of pre-contact First 
Nation artifacts that retain cultural heritage value or interest based on the recovery of artifacts of special interest, 
namely, one or more fragments of First Nation ceramic vessels. Additionally, one subsurface cultural feature was 
identified in a one by one metre unit at Cow Creek 3 (AgHn-11).  Based on Section 3.4.1, Standard 1 of the 
Standards and Guidelines for Consultant Archaeologists, both Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) 
will require Stage 4 mitigation of impacts. 
 
Cow Creek 2 (AgHn-10) consists of a small concentration of ten pre-contact First Nation lithic artifacts including eight 
pieces of chipping detritus and two utilized flakes within an area measuring 14 m by 3 m.  Given the presence of at 
least five pre-contact First Nation lithics within a 10 m by 10 m test pit survey area, it is possible that a Stage 4 
mitigation of Cow Creek 2 (AgHn-10) may be required.  It should be noted that the requirement for Stage 4 mitigation 
is not yet clearly evident based on the current findings.  The findings from the Stage 3 archaeological assessments 
at this site will determine if Stage 4 mitigation of development impacts will be required. 
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5. Recommendations 

The Stage 1-2 archaeological assessment for the proposed redevelopment of Bright’s Grove Golf Course on part of 
Lots 7 and 8, Broken Front Concession in the City of Sarnia, Ontario resulted in the identification of three pre-contact 
First Nation archaeological sites, registered with the MTCS as Cow Creek 1 (AgHn-9), Cow Creek 2 (AgHn-10), and 
Cow Creek 3 (AgHn-11), and one archaeological findspot, Location 4. 
 

5.1 Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11)  

Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) fulfill the criteria for a Stage 3 archaeological assessment as 
per Section 2.2., Standard 1 of the Standards and Guidelines for Consultant Archaeologists (Ontario Government 
2011).  As such, further Stage 3 site-specific archaeological assessment is recommended for Cow Creek 1 
(AgHn-9) and Cow Creek 3 (AgHn-11). 
 
The Stage 3 archaeological assessment for Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) must include the 
hand excavation test unit methodology as outlined in Section 3.2 and Table 3.1 of the Standards and Guidelines for 
Consultant Archaeologists (Ontario Government 2011), to further test the nature and density of the site.  The Stage 
3 site specific assessments for Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) will include the following 
methods: 
 

 As per Section 3.2.1 of the Standards and Guidelines for Consultant Archaeologists (Ontario Government 
2011), the method of controlled surface pickup (CSP) is to be used in open, ploughed fields where 
archaeological sites were documented through pedestrian survey.  As the archaeological sites are located 
on areas of manicured golf course within Bright’s Grove Golf Course, and were originally documented 
through the test pit survey method, a CSP is not required during the Stage 3 excavations of these sites.   
 

 Hand excavation will consist of the controlled excavation of 1 m square test units over the concentration of 
the artifact scatter to determine the presence of buried artifacts, structures, stratigraphy and cultural features 
(Section 3, Standards and Guidelines for Consultant Archaeologists, Ontario Government 2011).  
 

 As Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) have been identified as small pre-contact sites 
where it is clearly evident that the level of cultural heritage value or interest will result in a recommendation 
to proceed to Stage 4 mitigation, test unit placement should begin at 10 m intervals across the site, and 
additional test units amounting to 40% of the grid unit total should be placed in areas of interest within the 
site extent such as areas of higher artifact concentrations and/or adjacent to high yielding units. 
 

 Test units should be excavated to a depth of 5 cm into the subsoil and, as per Section 3.2.2., Standard 7 of 
the Standards and Guidelines for Consultant Archaeologists (Ontario Government 2011), the entire contents 
of each unit must be screened through mesh with an aperture of no greater than 6 mm.   
 

 If test unit excavation uncovers a cultural feature, do not excavate into feature fill.  Instead, record the 
exposed plan of the feature and place geotextile fabric over the unit floor and backfill the unit. 
 

 In accordance with the MTCS’s 2011 Technical Bulletin for Consultant Archaeologists in Ontario Engaging 
Aboriginal Communities in Archaeology, Aboriginal communities must be engaged with during Stage 3 
archaeological assessments where First Nation material has been identified. Aboriginal communities with an 
interest and history I this area should be notified and engaged with as part of the Stage 3 archaeological 
assessment.  
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5.2 Cow Creek 2 (AgHn-10) 

Cow Creek 2 (AgHn-10), fulfills the criteria for a Stage 3 archaeological assessment as per Section 2.2., Standard 
1c. of the Standards and Guidelines for Consultant Archaeologists (Ontario Government 2011).  As such, further 
Stage 3 site-specific archaeological assessment is recommended for Cow Creek 2 (AgHn-10).   
 
The Stage 3 archaeological assessment for Cow Creek 2 (AgHn-10) must include the hand excavation test unit 
methodology as outlined in Section 3.2 and Table 3.1 of the Standards and Guidelines for Consultant Archaeologists 
(Ontario Government 2011), to further test the nature and density of the site.  The Stage 3 assessment will include 
the same methodology outlined above for Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) with the exception of 
Point 3 in regards to the location and number of test units: 
 

 As Cow Creek 2 (AgHn-10) has been identified as a site where it is not yet evident that the level of cultural 
heritage value or interest may result in a recommendation to proceed to Stage 4 mitigation, test unit 
placement should begin at 5 m intervals across the site, and additional test units amounting to 20% of the 
grid unit total should be placed in areas of interest within the site extent such as areas of higher artifact 
concentrations and/or adjacent to high yielding units. 

 

5.3 Location 4 

Due to the paucity of artifacts recovered from Location 4, this location does not fulfill the criteria for a Stage 3 
archaeological assessment as per Section 2.2., Standard 1 of the Standards and Guidelines for Consultant 
Archaeologists (Ontario Government 2011).  No further archaeological assessment is recommended for 
Location 4 and the cultural heritage value or interest of this location has been sufficiently documented. 
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6. Advice on Compliance with Legislation 

This report is submitted to the Ontario Minister of Tourism, Culture and Sport as a condition of licensing in 
accordance with Part VI of the Ontario Heritage Act, R.S.O. 1990, c 0.18. The report is reviewed to ensure that it 
complies with the standards and guidelines that are issued by the Minister, and that the archaeological fieldwork and 
report recommendations ensure the conservation, protection and preservation of the cultural heritage of Ontario. 
When all matters relating to archaeological sites within the project area of a development proposal have been 
addressed to the satisfaction of the Ministry of Tourism, Culture and Sport, a letter will be issued by the ministry 
stating that there are no further concerns with regard to alterations to archaeological sites by the proposed 
development. 

It is an offence under Sections 48 and 69 of the Ontario Heritage Act for any party other than a licensed 
archaeologist to make any alteration to a known archaeological site or to remove any artifact or other physical 
evidence of past human use or activity from the site, until such time as a licensed archaeologist has completed 
fieldwork on the site, submitted a report to the Minister stating that the site has no further cultural heritage value or 
interest, and the report has been filed in the Ontario Public Register of Archaeology Reports referred to in Section 
65.1 of the Ontario Heritage Act. 

Should previously undocumented archaeological resources be discovered, they may be a new archaeological site 
and therefore subject to Section 48(1) of the Ontario Heritage Act. The proponent or person discovering the 
archaeological resources must cease alteration of the site immediately and engage a licensed consultant 
archaeologist to carry out archaeological fieldwork, in compliance with Section 48(1) of the Ontario Heritage Act. 

Archaeological sites recommended for further work or protection remain subject to Section 48(1) of the Ontario 
Heritage Act and may not be altered, or have artifact removed from them, except by a person holding an 
archaeological license. 
 
The Cemeteries Act, R.S.O. 1990 c. C.4 and the Funeral, Burial and Cremation Services Act, 2002, S.O. 2002, c.33 
(when proclaimed in force) require that any person discovering human remains must notify the police or coroner and 
the Registrar of Cemeteries at the Ontario Ministry of Consumer Services. 
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8. Images 

8.1 Photographs 

 

Photo 1: Test pit survey at 5m intervals to confirm 
disturbance prior to increasing to 10m intervals, facing 

south 
 

Photo 2: Evidence of disturbance into subsoil level (Note 
drainage pipe 

 

Photo 3: Typical disturbed test pit soil conditions Photo 4: Visually confirmed disturbance – golf course 
landscaping – facing northwest 
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Photo 5: Visually confirmed disturbance – Club House and 
parking area (foreground) and maintance building 

(background), facing northeast 
 

Photo 6: Test pit survey at 5m intervals, facing northeast 

Photo 7: Evidence of soil disturbance, note plastic piping Photo 8: Test pit survey at 5m intervals, note visually 
confirmed landscaping disturbance, facing south 

Photo 9: Visually confirmed disturbance – gravelled cart 
path, facing south 

Photo 10: Artificial slope and significant landscaping 
disturbance, facing northwest 



AECOM Monteith Brown Planning Consultants  Stage 1-2 Archaeological Assessment 
Bright’s Grove Redevelopment 

 

 28  

Photo 11: Test pit with evidence of disturbance Photo 12: Visually confirmed disturbance, facing west 
 

Photo 13: Visually confirmed disturbance, facing northeast 
 

Photo 14: Test pit to confirm disturbance 

Photo 15: Steeply sloped area adjacent to Cow Creek, 
facing east 

Photo 16: Intensified test pit survey with 1x1 m2 test unit, 
facing northwest 
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Photo 17: Typical 1x1 m2 test unit during intensified test 
pit survey  

 

Photo 18: Semi-circular subsurface cultural feature 
(Feature 1) in northwest corner of 1x1 m2 test unit 

identified during test pit survey intensification 
 

Photo 19: Feature 1 identified during test pit survey 
intensification 
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8.2 Artifact Plates 

 
 
 

Plate 1: Sample of Artifact Collection from Cow Creek 1 (AgHn-9) 
(A: chipping detritus; B: First Nation pottery fragment; C: yellow earthenware; D: whiteware; E: unidentified ceramic;  

F: faunal remains) 
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Plate 2: Artifact Collection from Cow Creek 2 (AgHn-10) 
(Top: chipping detritus; Bottom: utilized flakes [note utilized side]) 
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Plate 3: Artifact Collection from Cow Creek 3 (AgHn-11) 
(Top: chipping detritus; Bottom: First Nation ceramic/pottery) 

 
 

Plate 4: Artifact Collection from Location 4 
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9. Maps 

All maps for the Stage 1-2 archaeological assessment of the southeast corner of the proposed Bright’s Grove Golf 
Course Redevelopment are provided in the following pages. Maps providing the location of the archaeological 
sites/findspots are not subject to the Freedom of Information Act as the disclosure of this information has led to 
looting in the past.  Any information that pinpoints the location of the findspots, as well as maps and GPS 
coordinates, are provided in the Supplementary Documentation to this report. 
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1. Project Background

AECOM was contracted by Monteith Brown Planning Consultants on behalf of Bright’s Grove Golf Course to conduct 
a Stage 1-2 archaeological assessment as part of the proposed Bright’s Grove Golf Course redevelopment.  The 
study area consists of an approximately 6.3 hectare (ha) parcel located north of Lakeshore Road on part of Lots 7 
and 8, Broken Front Concession in the Geographic Township of Sarnia, now the City of Sarnia, Lambton County, 
Ontario (Figure 1).  Currently, the land subject to proposed redevelopment consists of part of a nine-hole golf course, 
associated buildings, and a parking lot.  The land proposed for redevelopment is located on the northern portion of 
the Bright’s Grove Golf Course, north of Cow Creek.  The current planned activity includes the construction of a 
residential subdivision, the Groves Golf Course Lifestyle Community, and associated infrastructure.  The proposed 
Groves Golf Course Lifestyle Community will include 60 detached homes, 17 townhomes, and onsite amenity areas. 

The Stage 2 archaeological field investigation was conducted between December 4 and December 10, 2015 under 
license P438 issued to Samantha Markham, Professional Archaeologist at AECOM, under PIF number P438-0060-
2015. Permission to access the study area to conduct all required archaeological fieldwork activities, including the 
removal of artifacts, was provided by the landowner Mr. Jay Peters.  There were no limits placed on access 

The Stage 1-2 archaeological assessment for the proposed redevelopment of Bright’s Grove Golf Course on part of 
Lots 7 and 8, Broken Front Concession in the City of Sarnia, Ontario resulted in the identification of three pre-contact 
First Nation archaeological sites, registered with the MTCS as Cow Creek 1 (AgHn-9), Cow Creek 2 (AgHn-10), and 
Cow Creek 3 (AgHn-11), and one archaeological findspot, Location 4. 

Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) fulfill the criteria for a Stage 3 archaeological assessment as 
per Section 2.2., Standard 1 of the Standards and Guidelines for Consultant Archaeologists (Ontario Government 
2011).  As such, further Stage 3 site-specific archaeological assessment is recommended for Cow Creek 1 

(AgHn-9) and Cow Creek 3 (AgHn-11). 

The Stage 3 archaeological assessment for Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) must include the 
hand excavation test unit methodology as outlined in Section 3.2 and Table 3.1 of the Standards and Guidelines for 

Consultant Archaeologists (Ontario Government 2011), to further test the nature and density of the site.  The Stage 
3 site specific assessments for Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) will include the following 
methods: 

 As per Section 3.2.1 of the Standards and Guidelines for Consultant Archaeologists (Ontario Government
2011), the method of controlled surface pickup (CSP) is to be used in open, ploughed fields where
archaeological sites were documented through pedestrian survey.  As the archaeological sites are located
on areas of manicured golf course within Bright’s Grove Golf Course, and were originally documented
through the test pit survey method, a CSP is not required during the Stage 3 excavations of these sites.

 Hand excavation will consist of the controlled excavation of 1 m square test units over the concentration of
the artifact scatter to determine the presence of buried artifacts, structures, stratigraphy and cultural features
(Section 3, Standards and Guidelines for Consultant Archaeologists, Ontario Government 2011).

 As Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) have been identified as small pre-contact sites
where it is clearly evident that the level of cultural heritage value or interest will result in a recommendation
to proceed to Stage 4 mitigation, test unit placement should begin at 10 m intervals across the site, and
additional test units amounting to 40% of the grid unit total should be placed in areas of interest within the
site extent such as areas of higher artifact concentrations and/or adjacent to high yielding units.
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 Test units should be excavated to a depth of 5 cm into the subsoil and, as per Section 3.2.2., Standard 7 of
the Standards and Guidelines for Consultant Archaeologists (Ontario Government 2011), the entire contents
of each unit must be screened through mesh with an aperture of no greater than 6 mm.

 If test unit excavation uncovers a cultural feature, do not excavate into feature fill.  Instead, record the
exposed plan of the feature and place geotextile fabric over the unit floor and backfill the unit.

 In accordance with the MTCS’s 2011 Technical Bulletin for Consultant Archaeologists in Ontario Engaging

Aboriginal Communities in Archaeology, Aboriginal communities must be engaged with during Stage 3
archaeological assessments where First Nation material has been identified. Aboriginal communities with an
interest and history I this area should be notified and engaged with as part of the Stage 3 archaeological
assessment.

Cow Creek 2 (AgHn-10), fulfills the criteria for a Stage 3 archaeological assessment as per Section 2.2., Standard 
1c. of the Standards and Guidelines for Consultant Archaeologists (Ontario Government 2011).  As such, further 

Stage 3 site-specific archaeological assessment is recommended for Cow Creek 2 (AgHn-10).   

The Stage 3 archaeological assessment for Cow Creek 2 (AgHn-10) must include the hand excavation test unit 
methodology as outlined in Section 3.2 and Table 3.1 of the Standards and Guidelines for Consultant Archaeologists 
(Ontario Government 2011), to further test the nature and density of the site.  The Stage 3 assessment will include 
the same methodology outlined above for Cow Creek 1 (AgHn-9) and Cow Creek 3 (AgHn-11) with the exception of 
Point 3 in regards to the location and number of test units: 

 As Cow Creek 2 (AgHn-10) has been identified as a site where it is not yet evident that the level of cultural
heritage value or interest may result in a recommendation to proceed to Stage 4 mitigation, test unit
placement should begin at 5 m intervals across the site, and additional test units amounting to 20% of the
grid unit total should be placed in areas of interest within the site extent such as areas of higher artifact
concentrations and/or adjacent to high yielding units.

Due to the paucity of artifacts recovered from Location 4, this location does not fulfill the criteria for a Stage 3 
archaeological assessment as per Section 2.2., Standard 1 of the Standards and Guidelines for Consultant 

Archaeologists (Ontario Government 2011).  No further archaeological assessment is recommended for 

Location 4 and the cultural heritage value or interest of this location has been sufficiently documented. 
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2. UTM Coordinates

The following UTM coordinates were taken from a Garmin etrex 10 GPS Unit, using the North American Datum 
(NAD 83) with a minimal accuracy of five metres. 

Table 1: UTM Coordinates for Cow Creek 1 (AgHn-9) 

Item Comments 
17T UTM Coordinates (NAD 83) 

Easting Northing 

Centroid 398248.3 4764966 
Test Pit 1 398237.8 4764977 
Test Pit 2 398245.8 4764971 
Test Pit 3 398257.8 4764977 
Test Pit 3 (NW cardinal) 398257.8 4764979 
Test Pit 3 (N cardinal) 398260.3 4764977 
Test Pit 3 (W Cardinal) 398257.8 4764974 
Test Pit 3 (S cardinal) 398255.3 4764977 
Test Pit 3 (E cardinal) 398255.2 4764979 
Test Pit 4 398257.8 4764966 
Test Pit 5 398257.8 4764962 
Test Pit 5 (SW cardinal) 398257.8 4764963 
Test Pit 5 (N cardinal) 398255.3 4764960 
Test Pit 6 398252.7 4764958 
Test Pit 6 (NE cardinal) 398255.2 4764959 

Table 2: UTM Coordinates for Cow Creek 2 (AgHn-10) 

Item Comments 
17T UTM Coordinates (NAD 83) 

Easting Northing 

Centroid 398330.9 4764929 
Test Pit 9 398332.5 4764924 
Test Pit 9 (SE cardinal) 398335.4 4764927 
Test Pit 9 (W cardinal) 398329.6 4764924 
Test Pit 9 (NE cardinal) 398335.5 4764922 
Test Pit 10 398332.5 4764929 
Test Pit 11 398332.5 4764934 
Test Pit 11 (SE cardinal) 398335.1 4764932 
Test Pit 12 398332.6 4764944 

Table 3: UTM Coordinates for Cow Creek 3 (AgHn-11) 

Item Comments 
17T UTM Coordinates (NAD 83) 

Easting Northing 

Centroid 398287.2 4764928 
Test Pit 8 398287.2 4764928 
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Table 4: UTM Coordinates for Location 4 

Item Comments 
17T UTM Coordinates (NAD 83) 

Easting Northing 

Test Pit 13 398273.1 4764894 
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3. Maps

The following maps document the methods and results of the Stage 1-2 archaeological assessment of the for the 
proposed Bright’s Grove Golf Course Redevelopment. 
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Mar 3, 2017 
 
Samantha Markham (P438) 
AECOM 
747 - 530 Mornington London ON N5Y 3E5
 

 
 
 
Dear Ms. Markham:
 
 
This office has reviewed the above-mentioned report, which has been submitted to this ministry as a
condition of licensing in accordance with Part VI of the Ontario Heritage Act, R.S.O. 1990, c 0.18.1 This
review  has  been  carried  out  in  order  to  determine  whether  the  licensed  professional  consultant
archaeologist has met the terms and conditions of their licence, that the licensee assessed the property
and documented archaeological resources using a process that accords with the 2011 Standards and
Guidelines for Consultant Archaeologists set by the ministry, and that the archaeological fieldwork and
report recommendations are consistent with the conservation, protection and preservation of the cultural
heritage of Ontario.
 
 
The report documents the assessment of the study area as depicted in Figure 4 of the above titled report
and recommends the following:
 
 
Avoidance and protection are the preferred options for Stage 4 mitigation either through project redesign or
excluding or incorporating the area of the archaeological site into the development plan (Section 4.1,
Standards and Guidelines for Consultant Archaeologists, Ontario Government 2011). Upon discussion with
the proponent, it  was determined that project redesign was not feasible and impacts to Cow Creek 2
(AgHn-10) cannot be mitigated through avoidance and protection strategies. As such, the site must be
subject to mitigation through excavation.  
The purpose of a Stage 4 mitigation through excavation is to document the archaeological context, the
presence of any subsurface cultural features and artifacts, document the removal of the archaeological site,
and to preserve the information from the archaeological site for future study. The Stage 4 mitigation must
adhere to  the standards presented in  Section 4.2 of  the Standards and Guidelines for  Consultation
Archaeologists (Ontario Government 2011) and the excavation strategy should proceed as follows:  
Hand excavation should consist of a series of 1 m2 test units placed in the areas of greatest artifact
concentration (i.e. those with more than 10 artifacts per unit);   
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Areas with large artifact concentrations will be block excavated and excavation will not be considered
complete until there are yields of fewer than 10 artifacts at the edge of the block excavation and no edge
units contain two or more formal tools, diagnostic, or heat altered artifacts; 
 
All excavated soil is to be screened through mesh with an aperture of no greater than 6 mm and units are
to be excavated a minimum of 5 cm into subsoil, unless excavation uncovers a cultural feature; and 
 
When cultural features are identified, they should be fully exposed and documented with the plan and
profile recorded onto the same grid as unit excavation and excavated by hand with all soil sifted through 6
mm screen and all cultural material collected (Ontario Government 2011, Section 4.2.3). Excavation must
extend, regardless of artifact yield, 2 m beyond any uncovered cultural features.  
 
As per Section 3.5, Standard 1, in order to create an appropriate mitigation strategy that considers input
from First  Nation communities,  it  is  recommended that  prior  to beginning the Stage 4 mitigation the
archaeological consultant should engage with Aamjwinaang of Sarnia and Kettle Stoney Point First Nations
to gather input regarding the Stage 4 strategy.  
 
As further archaeological work has been recommended, archaeological concerns under land use planning
and development are not yet considered addressed for this project.
 
 
Based on the information contained in the report, the ministry is satisfied that the fieldwork and reporting for
the archaeological  assessment are consistent with the ministry's 2011 Standards and Guidelines for
Consultant Archaeologists and the terms and conditions for archaeological licences. This report has been
entered into the Ontario Public Register of Archaeological Reports. Please note that the ministry makes no
representation or warranty as to the completeness, accuracy or quality of reports in the register.
 
 
Should you require any further information regarding this matter, please feel free to contact me.
 
 
Sincerely,
 
John Dunlop 
Archaeology Review Officer
 
 

 
 
1In no way will the ministry be liable for any harm, damages, costs, expenses, losses, claims or actions that may result: (a) if the Report(s) or its
recommendations are discovered to be inaccurate, incomplete, misleading or fraudulent; or (b) from the issuance of this letter. Further measures
may need to be taken in the event that additional artifacts or archaeological sites are identified or the Report(s) is otherwise found to be inaccurate,
incomplete, misleading or fraudulent.

cc. Archaeology Licensing Officer
Jay McGuffin,MONTEITH BROWN PLANNING CONSULTANTS
Max Williams,City of Sarnia
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Executive Summary  

AECOM was contracted by Monteith Brown Planning Consultants on behalf of Bright’s Grove Golf Course to 
conduct the required Stage 3 archaeological assessment of archaeological site Cow Creek 2 (AgHn-10) identified 
on land included as part of the proposed Bright’s Grove Golf Course redevelopment.  Cow Creek 2 (AgHn-10) is 
located on part of Lot 8, Broken Front Concession, Geographic Township of Sarnia, now the City of Sarnia, 
Lambton County, Ontario (Figures 1 and 2).   

The Stage 3 archaeological assessment was conducted to meet the requirements of Section 3 of the Planning Act, 
and Section 2.6 of the most recent Provincial Policy Statement of April 30, 2014 (Ontario Government 1990a) and 
was conducted prior to Draft Plan approval by the City of Sarnia. This project is also subject to the Ontario Heritage 
Act (Ontario Government 1990b) and the Ontario Ministry of Tourism, Culture and Sport’s (MTCS) Standards and 
Guidelines for Consultant Archaeologists (Ontario Government 2011). 
 
In accordance with Section 3.4, Standard 1e of the Standards and Guidelines for Consultant Archaeologists 
(Ontario Government 2011), Cow Creek 2 (AgHn-10) is considered to retain cultural heritage value and/or interest 
as it was determined to represent a Woodland period occupation.  As such, a Stage 4 mitigation of development 

impacts is required. 

 

The Stage 3 archaeological assessment of Cow Creek 2 (AgHn-10) was conducted by AECOM on June 8 and 9, 
2016 under PIF number P438-0084-2015.  Permission to access the study area to conduct all required 
archaeological fieldwork activities, including the removal of artifacts, was provided by the landowner, Mr. Jay 
Peters.  There were no limits placed on access. 

Avoidance and protection are the preferred options for Stage 4 mitigation either through project redesign or 
excluding or incorporating the area of the archaeological site into the development plan (Section 4.1, Standards 
and Guidelines for Consultant Archaeologists, Ontario Government 2011). Upon discussion with the proponent, it 
was determined that project redesign was not feasible and impacts to Cow Creek 2 (AgHn-10) cannot be mitigated 
through avoidance and protection strategies.  As such, the site must be subject to mitigation through excavation.  

The purpose of a Stage 4 mitigation through excavation is to document the archaeological context, the presence of 
any subsurface cultural features and artifacts, document the removal of the archaeological site, and to preserve the 
information from the archaeological site for future study. The Stage 4 mitigation must adhere to the standards 
presented in Section 4.2 of the Standards and Guidelines for Consultation Archaeologists (Ontario Government 
2011) and the excavation strategy should proceed as follows: 

 Hand excavation should consist of a series of 1 m2 test units placed in the areas of greatest artifact 
concentration (i.e. those with more than 10 artifacts per unit);  
 

 Areas with large artifact concentrations will be block excavated and excavation will not be considered complete 
until there are yields of fewer than 10 artifacts at the edge of the block excavation and no edge units contain 
two or more formal tools, diagnostic, or heat altered artifacts; 

 
 All excavated soil is to be screened through mesh with an aperture of no greater than 6 mm and units are to be 

excavated a minimum of 5 cm into subsoil, unless excavation uncovers a cultural feature; and 
 

 When cultural features are identified, they should be fully exposed and documented with the plan and profile 
recorded onto the same grid as unit excavation and excavated by hand with all soil sifted through 6 mm screen 
and all cultural material collected (Ontario Government 2011, Section 4.2.3). Excavation must extend, 
regardless of artifact yield, 2 m beyond any uncovered cultural features.  
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As per Section 3.5, Standard 1, in order to create an appropriate mitigation strategy that considers input from First 
Nation communities, it is recommended that prior to beginning the Stage 4 mitigation the archaeological consultant 
should engage with Aamjwinaang of Sarnia and Kettle Stoney Point First Nations to gather input regarding the 
Stage 4 strategy.   

The Ministry of Tourism, Culture and Sport is asked to accept this report into the Ontario Public Register of 
Archaeological Reports thereby concurring with the recommendations presented herein. As further archaeological 
work has been recommended, archaeological concerns under land use planning and development are not yet 
considered addressed for this project. 
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1. Project Context 

AECOM was contracted by Monteith Brown Planning Consultants on behalf of Bright’s Grove Golf Course to 
conduct the required Stage 3 archaeological assessment of archaeological site Cow Creek 2 (AgHn-10) identified 
on land included as part of the proposed Bright’s Grove Golf Course redevelopment.  Cow Creek 2 (AgHn-10) is 
located on part of Lot 8, Broken Front Concession, Geographic Township of Sarnia, now the City of Sarnia, 
Lambton County, Ontario (Figures 1 and 2).   

The Stage 3 archaeological assessment was conducted to meet the requirements of Section 3 of the Planning Act, 
and Section 2.6 of the most recent Provincial Policy Statement of April 30, 2014 (Ontario Government 1990a) and 
was conducted prior to Draft Plan approval by the City of Sarnia. This project is also subject to the Ontario Heritage 
Act (Ontario Government 1990b) and the Ontario Ministry of Tourism, Culture and Sport’s (MTCS) Standards and 
Guidelines for Consultant Archaeologists (Ontario Government 2011). 
 
Currently, the land subject to proposed redevelopment consists of part of a nine-hole golf course, associated 
buildings, and a parking lot.  The land proposed for redevelopment is located on the northern portion of the Bright’s 
Grove Golf Course, north of Cow Creek.  The current planned activity includes the construction of a residential 
subdivision, the Groves Golf Course Lifestyle Community, and associated infrastructure.  The proposed Groves 
Golf Course Lifestyle Community will include 60 detached homes, 17 townhomes, and onsite amenity areas. 
 
Cow Creek 2 (AgHn-10) was identified during the Stage 2 archaeological field investigation conducted by AECOM 
in December 2015 under license P438 issued to Samantha Markham, Professional Archaeologist at AECOM, PIF 
number P438-0060-2015. Cow Creek 2 (AgHn-10) was identified as a pre-contact First Nation site comprised of 10 
pre-contact First Nation lithic artifacts within a 20 m north-south by 3 m east-west area. Based on an analysis of the 
material recovered from Cow Creek 2 (AgHn-10) during the Stage 2 archaeological assessment, further Stage 3 
site-specific excavations were recommended to determine the extent and cultural heritage value and interest of the 
site (AECOM 2016).   

The Stage 3 archaeological assessment of Cow Creek 2 (AgHn-10) was conducted by AECOM on June 8 and 9, 
2016 under PIF number P438-0084-2015.  Permission to access the study area to conduct all required 
archaeological fieldwork activities, including the removal of artifacts, was provided by the landowner, Mr. Jay 
Peters.  There were no limits placed on access. 

1.1 Objectives 

The objective of the Stage 3 archaeological assessment of Cow Creek 2 (AgHn-10) is to further assess the cultural 
heritage value or interest of the site through the controlled collection of material.  This information will be used to 
support the determination as to whether this site has been sufficiently documented or if further measures are 
required to protect or mitigate impacts to the site based off of the evaluation of cultural heritage value or interest. 
The objectives of a Stage 3 site-specific assessment are: 
 
 To determine the extent of the archaeological sites and the characteristics of the artifacts; 
 To collect a representative sample of artifacts; 
 To assess the cultural heritage value or interest of the archaeological sites; and 
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 To determine the need for mitigation of development impacts and recommend appropriate strategies for 
mitigation and future conservation. 
 

The Stage 3 assessment has been conducted to meet the requirements of the MTCS’ Standards and Guidelines for 
Consultant Archaeologists (Government of Ontario 2011b). 
 
 

1.2 Historical Context 

Previous archaeological research and surveys have led to a thorough understanding of past settlement practices in 
this part of southern Ontario. Table 1 provides a breakdown of the cultural and temporal history of past occupations 
in Lambton County. 
 

Table 1: Cultural Chronology for Lambton County 

Archaeological Period Characteristics Time Period Comments 

Early Paleo Fluted Points 9000-8400 BC Arctic tundra and spruce 
parkland, caribou hunters 

Late Paleo 
Holcombe, Hi-Lo and 
Lanceolate Points 8400-8000 BC Slight reduction in territory 

size 

Early Archaic 
Notched and Bifurcate base 
Points 8000-6000 BC Growing populations 

Middle Archaic 
Stemmed and Brewerton 
Points, Laurentian 
Development 

6000-2500 BC Increasing regionalization 

Late Archaic 
 

Narrow Point 2000-1800 BC Environment similar to 
present 

Broad Point 1800-1500 BC Large lithic tools  
Small Point 1500-1100 BC Introduction of bow 

Terminal Archaic 
Hind Points, Glacial Kame 
Complex 1100-950 BC Earliest true cemeteries 

Early Woodland Meadowood Points 950-400 BC Introduction of pottery 
Middle Woodland Couture Corded Ceramics 400 BC – AD 500 Increased sedentism 

Late Woodland 

Riviere au Vase Phase AD 500-800 Seasonal hunting and 
gathering 

Younge Phase AD 800-1200 Agriculture combined with 
seasonal rounds 

Springwells Phase AD 1200-1400 Agricultural villages 
Wolf Phase AD 1400-1500 Earthwork villages, warfare 

Contact Period 
Various Algonkian and 
Iroquoian Groups AD 1600-1875 Early written records and 

treaties 

Historic 
French and English Euro-
Canadian AD 1749-present European settlement 

Note: taken from Ellis and Ferris, 1990 
 
The following sections provide a detailed summary of the archaeological cultures that have settled in the vicinity of 
Cow Creek 2 (AgHn-10) over the past 11,000 years 
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1.2.1 Pre-Contact First Nation Settlement 

As Chapman and Putnam (1984) illustrate, the modern physiography of southern Ontario is largely a product of 
events of the last major glacial stage and the landscape is a complex mosaic of features and deposits produced 
during the last series of glacial retreats and advances prior to the withdrawal of the continental glaciers from the 
area. Southwestern Ontario was finally ice free by 12,500 years ago. With continuing ice retreat and lake 
regressions the land area of southern Ontario progressively increased while barriers to the influx of plants and 
animals steadily diminished (Karrow and Warner 1990).   
 
 

 

 

The Paleo Period 

 
It has been demonstrated that pre-contact First Nation people began occupying southwestern Ontario as the 
glaciers receded from the land. The first human settlement can be traced back 11,000 years; these earliest well-
documented groups are referred to as Paleo which literally means old or ancient.  Paleo people were non-
agriculturalists who depended on hunting and gathering of wild food stuffs, they would have moved their 
encampments on a regular basis to be in the locations where these resources naturally became available and the 
size of the groups occupying any particular location would vary depending on the nature and size of the available 
food resources (Ellis and Deller 1990).  The picture that has emerged for early and late Paleo is of groups at low 
population densities who were residentially mobile and made use of large territories during annual cycles of 
resource exploitation (Ellis and Deller 1990). 
 
The Archaic Period 

 
The next major cultural period following the Paleo is termed the Archaic, which is broken temporally into the Early, 
Middle and Late.  There is much debate on how the term Archaic is employed; general practice bases the 
designation on assemblage content as there are marked differences in artifact suites from the preceding Paleo and 
subsequent Woodland periods.  As Ellis et al. (1990) note, from an artifact and site characteristic perspective the 
Archaic is simply used to refer to non-Paleo manifestations that pre-date the introduction of ceramics.  Throughout 
the Archaic period the natural environment warmed and vegetation changed from closed conifer-dominated 
vegetation cover, to mixed coniferous and deciduous forest to the mixed coniferous and deciduous forest in the 
north and deciduous vegetation in the south we see in Ontario today (Ellis et al. 1900).  During the Archaic period 
there are indications of increasing populations and decreasing size of territories exploited during annual rounds; 
fewer moves of residential camps throughout the year and longer occupations at seasonal campsites; continuous 
use of certain locations on a seasonal basis over many years; increasing attention to ritual associated with the 
deceased; and, long range exchange and trade systems for the purpose of obtaining valued and geographically 
localized resources (Ellis et al. 1990).  
 
In the 17th century, two major language families (i.e., Algonquian and Iroquoian) were represented by the diverse 
people of North America.  Iroquoian speaking people were found in southern Ontario and New York State, with 
related dialects spoken in the mid-Atlantic and interior North Carolina, while Algonquian speaking peoples were 
located along the mid-Atlantic coast into the Maritimes, throughout the Canadian Shield of Ontario and Quebec and 
much of the central Great Lakes region (Ellis et al. 1990).  Linguists and anthropologists have attempted to trace 
the origin and development of these two language groups and usually place their genesis during the Archaic (Ellis 
et al. 1990). 
 
The Woodland Period 
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The Early Woodland period is distinguished from the Late Archaic period primarily by the addition of ceramic 
technology, which provides a useful demarcation point for archaeologists but is expected to have made less 
difference in the lives of the Early Woodland peoples. The settlement and subsistence patterns of Early Woodland 
people shows much continuity with the earlier Archaic with seasonal camps occupied to exploit specific natural 
resources (Spence et al. 1990). During the Middle Woodland well-defined territories containing several key 
environmental zones were exploited over the yearly subsistence cycle.  Large sites with structures and substantial 
middens appear in the Middle Woodland associated with spring macro-band occupations focussed on utilizing fish 
resources and created by consistent returns to the same site (Spence et al. 1990). Groups would come together 
into large macro-bands during the spring-summer at lakeshore or marshland areas to take advantage of spawning 
fish; in the fall inland sand plains and river valleys were occupied for deer and nut harvesting and groups split into 
small micro-bands for winter survival (Spence et al. 1990). This is a departure from earlier Woodland times when 
macro-band aggregation is thought to have taken place in the winter (Ellis et al. 1988; Granger 1978). 
 
The period between the Middle and Late Woodland period was both technically and socially transitional for the 
ethnically diverse populations of southern Ontario and these developments laid the basis for the emergence of 
settled villages and agriculturally based lifestyles (Fox 1990). The Late Woodland period began with a shift in 
settlement and subsistence patterns involving an increasing reliance on maize horticulture. Corn may have been 
introduced into southwestern Ontario from the American Midwest as early as 600 AD; however, it did not become a 
dietary staple until at least three to four hundred years later. A more sedentary lifestyle was adopted by the Ontario 
Iroquoians and villages with longhouses and palisades were occupied by large numbers of people.  Increased 
warfare is inferred from the defensive placement of village walls and recorded changes over time in village 
organization are taken to indicate the initial development of the clans which were a characteristic of the historically 
known Iroquoians. 
 
A distinct cultural occupation emerged during the late Woodland Period in southern Ontario in the modern counties 
of Kent, Essex and Lambton as well as portions of west Middlesex and west Elgin. This emerging cultural 
manifestation is classified as the Western Basin Tradition, which was observed also in south-eastern Michigan and 
north-western Ohio.  The inhabitants of these communities are considered distinct from Iroquoian groups to the 
east and Mississipian groups to the south. 
 
Until recently little attention was paid to Western Basin Late Woodland occupations in southern Ontario, although 
several sites have been the focus of systematic excavation over the past 30 years, including one on Walpole Island 
First Nation in the late 1980’s.  Based on these investigations, the Late Woodland Western Basin Tradition of 
southern Ontario may be broken down into four sub-phases based on evolving ceramic traditions and innovations 
in settlement-subsistence strategies.  The Riviere au Vase Phase (AD 600 - 800/900) grew seamlessly out of the 
Middle Woodland tradition, with the most visible advancements observed in ceramic production and decoration.  
Lithic production was also a well-established industry during this early phase of the Late Woodland Period.  Typical 
point forms are corner notched or, among less well-made examples, side notched and triangular Levanna-like 
points appear in the final stages of the Riviere au Vase Phase.  Subsistence strategies were maintained from the 
Middle Woodland Period, with the addition of seasonal harvesting as well as hunting and gathering activities.  The 
general picture suggests that small hunting and gathering groups occupied south-western Ontario in the early Late 
Woodland period, exploiting seasonally abundant plant and animal resources. Settlement-subsistence practices 
over the coldest months are not known. 
 
The following Younge Phase (AD 800 or 900 – 1200) witnessed a shift from seasonally mobile bands moving in an 
annual cycle to permanent or semi-permanent villages founded inland from major waterways and lakefronts. 
Subsistence strategies still comprised regional resource exploitation supplemented by agriculture. During warmer 
months, the Younge Phase communities focused their activities along lakeshores and major drainages. During 
colder months, they moved inland to gather nuts and hunt deer and settled in small family winter camps.  
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The Springwells Phase (AD 1200-1400) maintained the trends established during the earlier Late Woodland Period 
phases. The general practice of exploitation was maintained, although warmer weather settlements began to 
develop into more established villages with formalised living areas and evidence of longhouses and palisades. 
These new communities centred around small lineage based groups. By the end of this phase, large settlements 
with earthworked enclosures emerged.  
 
The distinction between the material culture of the Younge and Springwells Phases is blurred, particularly with 
regard to ceramic styles. Vessels from both periods are well made and highly decorated. The Springwells phase 
maintains heterogeneity between decorative styles and is characterised by a diffusion of ceramic types throughout 
the Western Basin Tradition region.  Lithic tools are sparse, well used, and of local, poor quality chert. Point styles 
follow the traditions established during the previous Riviere au Vase Phase, and generally comprise a Levanna-like 
triangular form becoming increasingly narrower.   
 
The last phase, the Wolfe Phase (AD 1400-1550), is poorly represented in the archaeological record because of a 
general drop in the number of sites. The general trends suggest fewer, larger, fortified settlements supported by 
seasonal camps.  Fewer sites may also indicate a continued western shift into Michigan with an eastern limit 
marked by sites along Lake Huron and the St. Clair River.  Generally, however, a lack of data limits the 
understanding of the communities at this time, including their relationship with the expanding Iroquoian groups to 
the east and their overall material culture.   
 

1.2.2 Contact Period Settlement 

The post-contact First Nation occupation of southern Ontario was heavily influenced by the dispersal of Iroquoian 
speaking peoples, such as the Huron, Petun and Neutral by the New York State Confederacy of Iroquois, followed 
by the arrival of Algonkian speaking groups from northern Ontario.  The Ojibwa of southern Ontario date from about 
1701 and occupied the territory between Lakes Huron, Erie and Ontario (Schmalz 1991).  This is also the period in 
which the Mississaugas are known to have moved back into southern Ontario and the Great Lakes watersheds 
(Konrad 1981) while at the same time the members of the Three Fires Confederacy, the Chippewa, Ottawa and 
Potawatomi were immigrating back from Ohio and Michigan (Feest and Feest 1978).   
 
The land on which Cow Creek 2 (AgHn-10) is located first enters historic documentation as part of Treaty 
Number 27 ½ which was made with the Ojibwa and Chippewa First Nation on April 25th, 1825.  Treaty 
Number 27 ½ is described by Morris (1943, 26-27) as: 
 

… an agreement made at Amherstburg in the Western District of the Province of Upper Canada on the 26th of 
April, 1825, between James Givens, Esquire, Superintendent of Indian Affairs, on behalf of His Majesty King 
George the Fourth and the Chiefs and Principal Men of the part of the Chippewa Nation of Indians, inhabiting 
and claiming the tract of land … .  Wawanosh Township in the County of Huron was named after Way-way-
nosh the principal Chief of the Band making this Treaty. 

Morris 1943:  26-27 
 

As European settlers encroached on their territory the nature of First Nation population distribution, settlement size 
and material culture changed.  Despite these changes it is possible to correlate historically recorded villages with 
archaeological manifestations and the similarity of those sites to more ancient sites reveals an antiquity to 
documented cultural expressions that confirms a long historical continuity to Iroquoian systems of ideology and 
thought (Ferris 2009).   
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1.2.3 Euro-Canadian Settlement 

Cow Creek 2 (AgHn-10) falls within the Geographic Township of Sarnia, Lambton County.  The first Euro-
Canadian immigrants in the Sarnia-Lambton region began to arrive early in the 1830s.  The next wave of 
immigrants did not arrive until the 1850s during the potato famine in Ireland resulting in a population boom.  
The principle crops grown in Sarnia-Lambton included wheat and peas and farmers supplemented their 
income by selling forestry products (City of Sarnia 2016). 

The early growth of Sarnia was stimulated by the wealth of stands of timber and the discovery of oil in the late 
1850s.  In 1858, James M. Williams developed the world's first commercial oil well, which started an oil boom in the 
area.  With the arrival of the Great Western Railway in 1858 and the Grand Trunk Railway in 1859, the shipping 
industry expanded and the rail lines were later linked to the United States by the opening of a rail tunnel under the 
St. Clair River in 1889. Later, ferry service to the U.S. was formed, bringing in prospectors from all over North 
America (City of Sarnia 2016).  The 1880 Illustrated Historical Atlas of the County of Lambton (H. Belden & Co.) 
does not list any landowners on Lot 8, Broken Front Concession and no structures are indicated on the subject 
property.  The Perche Post Office is located northeast of the study area on the north portion of Lot 7, indicating 
early settlement in the area and the Grand Trunk Railway, which arrived in 1859, bisects Lots 7 and 8 immediately 
south of the subject property (Figure 3). 

1.2.4 Reports with Relevant Background Information 

The subject property has been the subject of previous Stage 1 and 2 archaeological assessments, including 
background research and field investigation.  AECOM (2016) conducted the Stage 1-2 archaeological assessment 
for part of Lots 7 and 8, Broken Front Concession in the City of Sarnia, Lambton County, Ontario as part of the 
proposed Bright’s Grove Golf Course redevelopment.  The Stage 1-2 archaeological assessment report is entitled  
Stage 1-2 Archaeological Assessment, Bright’s Grove Golf Course Redevelopment, Part of Lots 7 and 8, Broken 
Front Concession, Geographic Township of Sarnia, now the City of Sarnia, Lambton County, Ontario and is on file 
with the Ontario MTCS under PIF# P438-0060-2015. 
 
AECOM’s (2016) Stage 1-2 archaeological assessment resulted in the identification of three pre-contact First 
Nation archaeological sites, registered with the MTCS as Cow Creek 1 (AgHn-9), Cow Creek 2 (AgHn-10), and 
Cow Creek 3 (AgHn-11), and one archaeological findspot, Location 4. Based on an analysis of the recovered 
artifacts, AECOM determined that Cow Creek 1 (AgHn-9), Cow Creek 2 (AgHn-10), and Cow Creek 3 (AgHn-11) 
retain cultural heritage value or interest and further Stage 3 archaeological assessment was recommended for 
these three sites.  Due to the paucity of artifacts recovered from Location 4, this location was determined not retain 
cultural heritage value or interest and no further work was recommended. 
 
A search of the Archaeological Sites Database (ASDB) was conducted on June 3, 2016 to determine if any 
additional archaeological work relevant to Cow Creek 2 (AgHn-10), or the subject property, has been conducted. To 
the best of our knowledge, there are no further reports on archaeological work within 50 m of Cow Creek 2 (AgHn-
10) or the larger subject property. 
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1.3 Archaeological Context  

1.3.1 Natural Environment 

Cow Creek 2 (AgHn-10) is located within the Beveled Till Plain, a sub-region of the St. Clair Clay Plain 
physiographic region of southern Ontario (Chapman and Putnam, 1984: 240-246). The St. Clair Clay Plain consists 
of a bevelled till plain smoothed by shallow deposits of lacustrine clay which settled in the depressions while the 
knolls were being lowered by wave action by Glacial Lake Whittlesey. The region is characterized by a flat to gently 
undulating landscape with local relief provided by erosional river valleys and the Wyoming Moraine (ASI 2010: 2; 
Chapman and Putnam 1984: 243). Chapman and Putnam (1984: 147) describe this physiographic region as 
follows: 

Adjoining Lake St. Clair in Essex and Kent County Counties and the St. Clair River in Lambton County are 
extensive clay plains covering 2,270 square miles.  The region is one of little relief, lying between 575 and 700 
feet a.s.l., except for the moraine at Ridgetown and Blenheim which rises 50 to 500 feet higher….Glacial Lake 
Whittlesey, which deeply covered all of these lands, and Lake Warren which subsequently covered nearly the 
whole area, failed to leave deep stratified beds of sediment on the underlying clay till except around Chatham, 
between Blenheim and the Rondeau marshes, and in a few other smaller areas.  Most of Lambton and Essex 
Counties, therefore, are essentially till plains smoothed by shallow deposits of lacustrine clay which settled in the 
depressions while the knolls were being lowered by wave action. 

Chapman & Putnam 1984:147 
 

There are two soil types within the study area including Brookston Clay and Perth Clay, both of which are 
imperfectly drained into Cow Creek and Lake Huron.  The soils in proximity to Cow Creek 2 (AgHn-10) are 
classified as bottom land – low-lying depositional soils near waterways which have higher levels of organic matter 
and provide some of the richest and most productive soil for agriculture. The closest sources of potable water are 
Cow Creek and Lake Huron.  Cow Creek is located immediately south of Cow Creek 2 (AgHn-10) and Lake Huron 
is located approximately 500 m to the north.  

1.3.2 Known Archaeological Sites and Surveys 

A search of the Archaeological Sites Database (ASDB) was conducted on June 3, 2016 to gather information on 
registered archaeological sites within 1 kilometre (km) of Cow Creek 2 (AgHn-10).  This search determined that 
there are two registered archaeological sites within 1km of Cow Creek 2 (AgHn-10) on Lot 8, Concession 1.  Table 
2 provides a summary of these two registered sites. 

Table 2: Known/Registered Archaeological Sites within 1 km of Cow Creek 2 (AgHn-10) 

Borden Number Site Name Cultural Affiliation Site Type 
Further work 

Recommended 

AgHn-9 Cow Creek 1 Middle-Late Woodland Unknown Yes 
AgHn-11 Cow Creek 3 Late Woodland Unknown Yes 
 
The first site, Cow Creek 1 (AgHn-9), was identified during the previous Stage 1-2 archaeological assessment 
conducted by AECOM (2016).  Cow Creek 1 (AgHn-9) was identified during test pit survey and is a small pre-
contact First Nation lithic concentration located approximately 75 m west of Cow Creek 2 (AgHn-10). Cow Creek 1 
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(AgHn-9) measures approximately 17 m north-south by 22 m east-west and is a multi-component site comprised of 
20 pre-contact First Nation artifacts and four pieces of 19th century material.  The pre-contact First Nation 
component consists of 19 pieces of chipping detritus and a fragmentary ceramic sherd, while the post-contact 
component consists of two pieces of whiteware, one piece of yellow earthenware, and one piece of undetermined 
ceramic. Based on an analysis of the recovered artifacts, and the presence of pre-contact First Nation pottery, 
AECOM (2016) determined that the pre-contact First Nation component of Cow Creek 1 (AgHn-9) represents an 
occupation dating to the Middle to Late Woodland Period (400 BC – 1650 AD).  The post-contact material 
recovered from Cow Creek 1 (AgHn-9) was considered non-diagnostic as the recovered artifacts were found to 
range in date from the early 19th century up to the present day. AECOM determined that the post-contact material is 
considered obtrusive to the pre-contact archaeological site and was likely introduced as a result of golf course 
construction and landscaping over time 
 
Cow Creek 3 (AgHn-11) was also identified during the Stage 1-2 archaeological assessment conducted by AECOM 
(2016) and is located approximately 30 m southeast of Cow Creek 2 (AgHn-10).  Cow Creek 3 (AgHn-11) is a pre-
contact First Nation archaeological site comprised of six pre-contact First Nation artifacts within a 1 m2 area. The 
recovered artifacts include 4 pieces of chipping detritus and two fragmentary pre-contact ceramic sherds.  AECOM 
(2016) determined that the presence of pre-contact First Nation pottery with evidence of the paddle-anvil 
manufacture technique suggests an occupation dating to the Middle to Late Woodland Period (400 BC – 1650 AD).  
Given the presence of pre-contact First Nation ceramics, AECOM (2016) recommended further Stage 3 
archaeological investigation for Cow Creek 3 (AgHn-11). 

1.3.3 Summary of Previous Investigations  

During the Stage 1-2 archaeological assessment, Cow Creek 2 (AgHn-10) was identified as a a small pre-contact 
First Nation lithic concentration located north of Cow Creek and measures approximately 20 m north-south by 3 m 
east-west. Cow Creek 2 (AgHn-10) was identified during test pit survey and was comprised of ten pre-contact First 
Nation lithic artifacts including eight pieces of chipping detritus and two utilized flakes (AECOM 2016). 
 
Four pieces of chipping detritus and one utilized flake were recovered along the initial test pit survey grid.  Upon 
intensification, an additional four pieces of chipping detritus and one utilized flake were recovered.  Based on an 
analysis of the recovered artifacts, AECOM (2016) determined that the recovered cultural material was considered 
non-diagnostic in nature and the archaeological site could not be assigned to a specific time period or to a 
particular cultural group; however, given the identification of at least five non-diagnostic artifacts within a 10 m by 
10 m test pit survey area, AECOM (2016) determined that Cow Creek 2 (AgHn-10) retains cultural heritage value or 
interest and further Stage 3 archaeological assessment for this site was recommended.   

1.3.4 Existing Conditions 

Cow Creek 2 (AgHn-10) is located within Bright’s Grove Golf Course at 1992 Estella Street in the City of Sarnia.  
Currently, the larger subject property is comprised of a nine hole, par-three golf course bordered by subdivision 
developments and transected by Cow Creek to the south and Kenwick-on-the-Lake Park to the north.  Cow Creek 2 
(AgHn-10) is situated north of Cow Creek within a central section of fairway on Bright’s Grove Golf Course on part 
of Lot 8, Broken Front Concession, Geographic Township of Sarnia, now the City of Sarnia, Lambton County, 
Ontario. 
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2. Field Methods 

The Stage 3 archaeological assessment of Cow Creek 2 (AgHn-10) was conducted by AECOM between June 8 
and 9, 2016 under PIF number P438-0084-2016 issued to Samantha Markham, MES, Professional Archaeologist 
at AECOM.  Weather conditions during the Stage 3 assessment varied from sunny to overcast with temperatures 
ranging from a low of 9 ° Celsius (C) to a high of 22°C.  Lighting conditions were excellent and at no time were 
weather or lighting conditions detrimental to the recovery of archaeological material.  Table 3 provides a summary 
of weather conditions during the Stage 3 excavation of Cow Creek 2 (AgHn-10). 
 

Table 3: Weather Conditions during the Stage 3 Archaeological Assessment at Cow Creek 2 (AgHn-10) 

Date Lighting Conditions 
High 

Temperature (°C) 

June 8, 2016 Overcast, light rain 21 
June 9, 2016 Overcast with sunny breaks 22 

 
As per Section 3.2.1 of the Standards and Guidelines for Consultant Archaeologists (Ontario Government 2011), 
the method of controlled surface pickup (CSP) is to be used in open, ploughed fields where archaeological sites 
were documented through pedestrian survey.  As Cow Creek 2 (AgHn-10) is located on a manicured golf course 
within Bright’s Grove Golf Course, and was originally documented through the test pit survey method, a CSP is not 
required as part of the Stage 3 archaeological assessment.   

After re-locating Cow Creek 2 (AgHn-10), the Stage 3 excavation began with the establishment of a grid across the 
site to cover the main concentration of the positive Stage 2 test pits which were spread over an area measuring 20 
m east-west by 3 m north-south. Permanent datums were placed off of the golf course in a treed area to the 
northwest and a 5 x 5 m grid system was subsequently laid in using a transit and tape measure. Test units within 
the 5 x 5 m grid are referred to by the intersection coordinates of their southwest corner. Each 5 m square is 
divided into twenty-five 1 m² units, with sub-square number one located in the southwest corner of the 5 x 5 m grid, 
number five in the southeast corner, number six located immediately north of number one, and so on (Table 4) 

Table 4: Layout of Sub-Square Units within a 5 x 5 m Grid 

          = SW corner Grid Coordinates = Reference Point 
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During the Stage 2 investigation, Cow Creek 2 (AgHn-10) was identified as a small pre-contact site where it is not 
clearly evident that the level of cultural heritage value or interest will result in a recommendation to proceed to 
Stage 4 mitigation (AECOM 2016: 21).  As such, based on the Stage 2 recommendations, test units were placed at 
5 m intervals across the site and additional test units amounting to 20% of the grid unit total were placed in areas of 
interest within the site extent including high yielding units (i.e. units containing ten or more artifacts).  A Garmin 
GPSMap 64st unit with an accuracy of ±3 m was used to record all coordinates taken during the assessment and 
these coordinates are provided in the supplementary documentation to this report.  

All test units were hand excavated to 5 cm into subsoil and all soil was screened through a 6 mm wire mesh in 
order to facilitate the recovery of artifacts.  All cultural material was retained for laboratory processing and analysis.  
Once hand excavation was complete, the floor of each unit was trowelled to expose any possible sub-surface 
cultural features and all test units were backfilled upon completion. No subsurface features were identified during 
the Stage 3 archaeological assessment of Cow Creek 2 (AgHn-10). 

Fourteen, 1 m2 grid units were excavated by hand in sub-square one at 5 m intervals north-south and an additional 
five test units, amounting to approximately 20% of the grid unit total were placed in areas with high artifact 
concentrations and/or to define the limits of the site.  The 19 total excavated test units varied in depth from 30-39 
cm with artifact counts ranging from 0-17.  A plastic pipe was discovered within the floor of test units 355E 470N:1, 
355E 475N:1, 355E 480N:1, an 355E 485N:1 at the subsoil level, suggesting evidence of previous disturbance 
associated with golf course infrastructure in this portion of Cow Creek 2 (AgHn-10). 

As per the Standards and Guidelines for Consultant Archaeologists (Section 7.8.6, Standard 1a, Ontario 
Government 2011), Photos 1 to 10 document the conditions during the Stage 3 excavations at Cow Creek 2 (AgHn-
10).  Results of the Stage 3 site-specific excavation along with photograph locations and directions are provided on 
Figure 4. 
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3. Record of Finds 

The Stage 3 excavations at Cow Creek 2 (AgHn-10) were conducted by employing the methods described in 
Section 2 of this report.  An inventory of the documentary record generated by the fieldwork is provided in Table 5 

and the results of the excavations at the site are provided below.  Any maps that show actual site location and all 
UTM coordinates recorded during the assessment are provided in the supplementary documentation to this report. 

Table 5: Inventory of Documentary Record 

Document Type Quantity Current Location Comments 

Field notes 6 pages AECOM London office In original field book and photocopied in  project file 

Hand Drawn maps 2  AECOM London office In original field book and photocopied in  project file 
Maps provided by client 1  AECOM London office Hard and digital copies in project file 
Digital photographs 34 AECOM London office Stored digitally in project file 
 
All of the material collected during the Stage 3 excavations at Cow Creek 2 (AgHn-10) is contained in one banker’s 
box.  The artifact collection will be temporarily retained at the AECOM London office until arrangements are made 
for their transfer to a MTCS collections facility. 

The artifact assemblage recovered from Cow Creek 2 (AgHn-10) includes pre-contact First Nation lithic industry 
components.  The raw material type identified at Cow Creek 2 (AgHn-10) includes: 

 Kettle Point Chert: a relatively high quality raw material found within the Upper Devonian age Kettle Point 
Formation that outcrops between Kettle Point and Ipperwash, on Lake Huron. Currently, Kettle Point occurs 
as submerged outcrops extending for approximately 1,350 meters into Lake Huron. Secondary deposits 
have been reported in Essex County and in the Ausable River Watershed (Eley and von Bitter, 1989; Fox, 
2009:362) 

 
 Onondaga Chert: a high quality raw material found within the Onondaga Formation that outcrops along 

the north shore of Lake Erie west of the mouth of the Grand River as far west as Nanticoke, east of the 
mouth of the Grand River as far east as Fort Erie, and along the Onondaga Escarpment between Cayuga 
and Hagersville, ON (Telford and Tarrant, 1975). This material can also be recovered from secondary, 
glacial deposits across much of southwestern Ontario, east of Chatham (Eley and von Bitter, 1989; Fox 
2009:361-2). 
 

 Selkirk Chert: a moderate to relatively high quality raw material that occurs within the Dundee Formation; 
it outcrops along Sandusk Creek and its tributaries just west of the village of Selkirk (Telford and Tarrant, 
1975). The chert ranges in colour from mottled or banded grey to a predominantly brown colour, the latter 
of which being relatively more vitreous fabric than the former. Its distribution as a secondary source 
material is similar to Onondaga chert and it is frequently encountered as far west as the Chatham area 
(Eley and von Bitter, 1989; Fox, 2008:362). 
 

All chert type identifications were accomplished visually using reference materials located in AECOM’s London 
office.  Flake assemblages were subject to morphological analysis following the classification scheme described by 
Lennox et al. (1986) and expanded upon by Fisher (1997), with the exception that no attempt was made to 
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distinguish “primary” from “primary bipolar” flakes.  Flake morphologies commonly identified at pre-contact First 
Nation sites include: 
 

 Primary Flakes: are by-products of the initial stages of the reduction of lithic material. They are derived 
from cores and are generally attributed to direct hard hammer percussion. Primary flakes may exhibit a 
large cortical striking platform. This platform may appear on an otherwise unmodified flake scar or a 
crushed flake margin. Where measurable, the striking platform - ventral surface angle is approximately 90 
degrees, usually unfacetted and large. Ventral surface attributes are usually well pronounced while the 
dorsal surface consists of 50-100% cortex, implying little or no modification of the core prior to the removal 
of the primary flake. 
 

 Secondary Flakes: are generally large, although smaller and thinner than primary flakes. They have a 
diffuse bulb or percussion and the striking platform is unfacetted and has an angle of approximately 90 
degrees. The dorsal surface has up to 50% cortex present and usually bears the negative attributes of 
previous primary flake removals or remnants of the cortical chert nodule surface. 
 

 Tertiary Flakes: usually lack any traces of cortical surface and thus represents an advanced stage in the 
reduction sequence. They are thought to be the result of shaping and thinning bifaces by percussion or 
pressure flaking and can be subcategorized into three classes.  

 
 Broken Flakes: While proximal flake fragments can usually be assigned to one of the above categories, 

distal flake fragments (pieces that are broken or snapped) are simply tabulated under the debitage class of 
broken flake. 
 

 Shatter: usually consists of thick, blocky pieces of chert which lack striking platforms and ventral flake 
surface attributes. This category of debitage is thought to be a by-product of the initial stages of reduction 
through the uncontrolled breakage of the raw material along structural faults or irregularities. They 
commonly result from the use of horizontally and vertically flawed material. These flaws are a result of 
stresses occurring to the material while still within its primary deposit. A relatively high incidence of chatter 
is usually associated with the bipolar reduction strategy. 

3.1 Cow Creek 2 (AgHn-10) Artifact Assemblage 

The Stage 3 excavations conducted on June 8 and 9, 2016 at Cow Creek 2 (AgHn-10) resulted in the recovery of 
84 pre-contact First Nation artifacts and 3 faunal remains from 19 test units within an area measuring approximately 
25 m north-south by 15 m east-west.  The 84 artifacts recovered included 79 pieces of chipping detritus, three 
pieces of ceramic, one core, and one projectile point (Plate 1).  Table 6 provides an artifact summary for the cultural 
material recovered from Cow Creek 2 (AgHn-10).  The complete artifact catalogue can be found in Appendix A. 
 

Table 6: Artifact Summary for Cow Creek 2 (AgHn-10) 

Artifact Quantity % 

Chipping Detritus 79 90.8 

Faunal remains 3 3.4 

Pre-Contact Ceramic 3 3.4 

Core 1 1.1 

Projectile point   1 1.1 

Artifact Total 87 100 
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The following sections provide detailed descriptions of the artifact assemblage recovered from Cow Creek 2 (AgHn-
10). 
 

Chipping Detritus  

 
Seventy-nine pieces of chipping detritus and one core were recovered from Cow Creek 2 (AgHn-10).  Chipping 
detritus is the waste product from the production of lithic tools and is the most commonly recovered artifact type on 
pre-contact First Nation sites in southern Ontario.  After the completion of a morphological analysis of the 79 pieces 
of chipping detritus, it was determined that the assemblage consists of 37 tertiary flakes, 21 broken flakes, 19 
secondary flakes, and two pieces of shatter.  The majority of the recovered detritus was manufactured from Kettle 
Point chert (n=56, 71%) and Selkirk chert (n=12, 15%), with a few occurrences of Onondaga (n=7, 9%) chert. The 
remaining six pieces of chipping detritus (5%) are burnt and could not be assigned to a specific chert type. 
 
In addition to lithic flakes, one core was recovered from Cow Creek 2 (AgHn-10).  Cores are pieces of stone, 
usually chert, from which flakes or blades have been removed.  The recovered core raw material was identified as 
Selkirk chert and is unifacetted and retains a large portion of cortex. 
 
The recovered pieces of chipping detritus and core are considered to be temporally non-diagnostic, other than 
being produced by pre-contact First Nation peoples.  Temporally non-diagnostic artifacts such as these do not help 
to place the archaeological location within a specific time period or to a particular cultural group. 
 
Faunal Remains 
 
Three faunal remains were identified in the Cow Creek 2 (AgHn-10) assemblage. One of these pieces was 
identified as the metatarsal of a pig (Sus scrofa) with the remaining two pieces consisting only of small cortical 
fragments.  With the exception of being mammalian, no additional information as to class and category could be 
determined for these two fragments.   
 
Ceramics 

 
The introduction of pottery manufacture in Ontario began in the Early Woodland Period (950-400 BC) with fireable 
clays that were originally coil constructed.  Over time, pottery construction and decorative techniques were refined.  
Since vessel forms and decorative techniques have changed over time, the recovery of pre-contact ceramic 
material is significant as vessel morphology and ceramic decoration can aid in placing archaeological sites within a 
specific time period or to specific cultural groups (Adams Heritage 2009).   
 
Three pieces of pre-contact ceramics were recovered from Cow Creek 2 (AgHn-10). The recovered ceramic sherds 
are manufactured on orange-red clay with fine to coarse temper, are thin and small, and appear to be constructed 
using the paddle-anvil technique rather than the earlier coil technique which dates the piece within the Middle or 
Late Woodland periods.  
 
Lithic Tools 

 

One projectile point was recovered during the Stage 3 excavation at Cow Creek 2 (AgHn-10).  Projectile points are 
generally described as bifacially worked tools that were hafted into darts, spears, or arrows. The projectile point 
recovered from Cow Creek 2 (AgHn-10) has an intact base, but is missing the tip. It is most similar to a Middle 
Woodland period Saugeen projectile point (ca. 400 BC-800 AD).  It is manufactured on Kettle Point chert, has a 
convex base, and measures 28 mm in maximum length (incomplete measurement), 21 mm at its maximum width, 
is 5 mm thick, has a basal width of 17 mm and an inner notch width of 11 mm. 
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Saugeen points are quite common in the Lake Huron drainage and south to the Lake Erie shoreline.  In the Lake 
Huron drainage area, these points are most commonly manufactured on Kettle Point chert, with Onondaga chert 
becoming more common near the Lake Erie drainage (Kenyon 1979). 
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4. Analysis and Conclusions 

The Stage 3 site specific assessment of Cow Creek 2 (AgHn-10) further investigated the pre-contact First Nation 
archaeological site identified during the Stage 1-2 archaeological assessment previously conducted by AECOM 
(AECOM 2016). 
 
After completion of this Stage 3 assessment, Cow Creek 2 (AgHn-10) was determined to represent a pre-contact 
First Nation archaeological site comprised of 87 pieces of pre-contact First Nation material over an area measuring 
approximately 25 m north-south by 15 m east-west. The recovered pre-contact First Nation artifacts consist of 79 
pieces of chipping detritus, three faunal remains, three pieces of ceramic, one core, and one projectile point.  With 
the exception of one core, the presence of a large amount of tertiary, broken, and secondary flakes suggests that 
Cow Creek 2 (AgHn-10) represents a location where the later stages of tool reduction, such as thinning and 
retouch, took place. Given the paucity of cores and the lack of primary flakes recovered, it is likely that initial 
reduction processes occurred in closer proximity to chert outcrops to the east and north.  Additionally, given the 
proximity of Cow Creek 2 (AgHn-10) to Kettle Point bedrock outcrops to the northeast, it is not surprising that the 
majority of the lithic raw material recovered is Kettle Point chert (n=56, 71%). 
 
The recovered pieces of chipping detritus are considered to be temporally non-diagnostic, other than being 
produced by pre-contact First Nation peoples.  However, the presence of a Middle Woodland Saugeen point (ca. 
400 BC-800 AD) and pre-contact ceramics manufactured using the paddle-anvil technique characteristic of the 
Middle Woodland period indicates that Cow Creek 2 (AgHn-10) represents a seasonal campsite occupied during 
the Middle Woodland period (400 BC-800 AD).  There is no evidence of a permanent village site; however, the 
presence of lithic material indicative of tool production in the area supports the finding that Cow Creek 2 (AgHn-10) 
most likely represents a campsite area.   
 
The Stage 3 archaeological assessment of Cow Creek 2 (AgHn-10) resulted in the identification of a diffuse lithic 
scatter possessing one or more test units yielding 10 or more artifacts and one or more First Nation ceramic 
sherds.  Based on these findings, Cow Creek 2 (AgHn-10) retains cultural heritage value and/or interest and fulfills 
the criteria for a Stage 4 mitigation of development impacts based on Section 3.4.1, Standard 1,a,c of the 
Standards and Guidelines for Consultant Archaeologists (Ontario Government 2011). 
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5. Recommendations 

In accordance with Section 3.4, Standard 1e of the Standards and Guidelines for Consultant Archaeologists 
(Ontario Government 2011), Cow Creek 2 (AgHn-10) is considered to retain cultural heritage value and/or interest 
as it was determined to represent a Woodland period occupation.  As such, a Stage 4 mitigation of development 

impacts is required. 

 

Avoidance and protection are the preferred options for Stage 4 mitigation either through project redesign or 
excluding or incorporating the area of the archaeological site into the development plan (Section 4.1, Standards 
and Guidelines for Consultant Archaeologists, Ontario Government 2011). Upon discussion with the proponent, it 
was determined that project redesign was not feasible and impacts to Cow Creek 2 (AgHn-10) cannot be mitigated 
through avoidance and protection strategies.  As such, the site must be subject to mitigation through excavation. 

The purpose of a Stage 4 mitigation through excavation is to document the archaeological context, the presence of 
any subsurface cultural features and artifacts, document the removal of the archaeological site, and to preserve the 
information from the archaeological site for future study. The Stage 4 mitigation must adhere to the standards 
presented in Section 4.2 of the Standards and Guidelines for Consultation Archaeologists (Ontario Government 
2011) and the excavation strategy should proceed as follows: 

 Hand excavation should consist of a series of 1 m2 test units placed in the areas of greatest artifact 
concentration (i.e. those with more than 10 artifacts per unit) (Figure 4);  
 

 Areas with large artifact concentrations will be block excavated and excavation will not be considered complete 
until there are yields of fewer than 10 artifacts at the edge of the block excavation and no edge units contain 
two or more formal tools, diagnostic, or heat altered artifacts; 

 
 All excavated soil is to be screened through mesh with an aperture of no greater than 6 mm and units are to be 

excavated a minimum of 5 cm into subsoil, unless excavation uncovers a cultural feature; and 
 

 When cultural features are identified, they should be fully exposed and documented with the plan and profile 
recorded onto the same grid as unit excavation and excavated by hand with all soil sifted through 6 mm screen 
and all cultural material collected (Ontario Government 2011, Section 4.2.3). Excavation must extend, 
regardless of artifact yield, 2 m beyond any uncovered cultural features.  

 
As per Section 3.5, Standard 1, in order to create an appropriate mitigation strategy that considers input from First 
Nation communities, it is recommended that prior to beginning the Stage 4 mitigation the archaeological consultant 
should engage with Aamjwinaang of Sarnia and Kettle Stoney Point First Nations to gather input regarding the 
Stage 4 strategy.   

The Ministry of Tourism, Culture and Sport is asked to accept this report into the Ontario Public Register of 
Archaeological Reports thereby concurring with the recommendations presented herein. As further archaeological 
work has been recommended, archaeological concerns under land use planning and development are not yet 
considered addressed for this project. 
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6. Advice on Compliance with Legislation 

This report is submitted to the Ontario Minister of Tourism, Culture and Sport as a condition of licensing in 
accordance with Part VI of the Ontario Heritage Act, R.S.O. 1990, c 0.18. The report is reviewed to ensure that it 
complies with the standards and guidelines that are issued by the Minister, and that the archaeological fieldwork 
and report recommendations ensure the conservation, protection and preservation of the cultural heritage of 
Ontario. When all matters relating to archaeological sites within the project area of a development proposal have 
been addressed to the satisfaction of the Ministry of Tourism, Culture and Sport, a letter will be issued by the 
ministry stating that there are no further concerns with regard to alterations to archaeological sites by the proposed 
development. 

It is an offence under Sections 48 and 69 of the Ontario Heritage Act for any party other than a licensed 
archaeologist to make any alteration to a known archaeological site or to remove any artifact or other physical 
evidence of past human use or activity from the site, until such time as a licensed archaeologist has completed 
fieldwork on the site, submitted a report to the Minister stating that the site has no further cultural heritage value or 
interest, and the report has been filed in the Ontario Public Register of Archaeology Reports referred to in Section 
65.1 of the Ontario Heritage Act. 

Should previously undocumented archaeological resources be discovered, they may be a new archaeological site 
and therefore subject to Section 48(1) of the Ontario Heritage Act. The proponent or person discovering the 
archaeological resources must cease alteration of the site immediately and engage a licensed consultant 
archaeologist to carry out archaeological fieldwork, in compliance with Section 48(1) of the Ontario Heritage Act. 

Archaeological sites recommended for further work or protection remain subject to Section 48(1) of the Ontario 
Heritage Act and may not be altered, or have artifact removed from them, except by a person holding an 
archaeological license. 
 
The Cemeteries Act, R.S.O. 1990 c. C.4 and the Funeral, Burial and Cremation Services Act, 2002, S.O. 2002, 
c.33 (when proclaimed in force) require that any person discovering human remains must notify the police or 
coroner and the Registrar of Cemeteries at the Ontario Ministry of Consumer Services. 
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8. Images 

8.1 Photographs 

 

Photo 1: Field conditions at Cow Creek 2 (AgHn-10), facing 

north 

 

Photo 2: Establishing a grid over Cow Creek 2 (AgHn-10), 

facing east 

Photo 3: Stage 3 test unit excavation, facing northeast Photo 4: Stage 3 test unit excavation, facing north 
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Photo 5: Typical test unit, 360E 475N:1 

 

Photo 6: Typical test unit profile, north wall, 360E 475N:1 

Photo 7: Evidence of previous disturbance in 355E 470N:1 Photo 8: Excavation of disturbed area in 355E 470N:1, 

plastic pipe 

 

Photo 9: Evidence of disturbance, plastic pipe, continuing 

north to 355E 475N:1 

Photo 10: Site overview during backfilling at completion of 

excavation, facing north 
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8.2 Artifact Plates 

 

Plate 1: Representative Sample of Artifacts recovered from Cow Creek 2 (AgHn-10) 

(A: Chipping Detritus, B: Core, C: Faunal remains, D: Ceramic, E: Saugeen projectile point) 
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9. Figures 

All maps for the Stage 3 archaeological assessment of Cow Creek 2 (AgHn-10) are provided in the following pages. 
Maps providing the location of the archaeological sites are not subject to the Freedom of Information Act as the 
disclosure of this information has led to looting in the past.  Any information that pinpoints the location of Cow 
Creek 2 (AgHn-10) and GPS coordinates, are provided in the Supplementary Documentation to this report. 
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Appendix A 
Stage 3 Artifact Catalogue 
Cow Creek 2 (AgHn-10)  
Part of Lot 8, Broken Front Concession, Geographic 
Township of Sarnia, now the City of Sarnia, Lambton 
County, Ontario  



Cat. 
# 

East North 
Subunit 

or 
Context 

Depth 
(m) 

Artifact Quantity Morph. Chert Comments 

10 355 475 13 0.37 Projectile point 1  Kettle Point 

Saugeen (Middle Woodland), tip broken, 
convex base L: 28mm, width: 21 mm; 
Th:5 mm; Basal width: 17mm; Notch 
width 11mm 

11 355 475 13 0.37 Chipping Detritus 1 Broken Selkirk  

12 355 475 13 0.37 Chipping Detritus 1 Tertiary Onondaga  

13 355 475 13 0.37 Chipping Detritus 2 Broken Kettle Point  

14 355 475 13 0.37 Chipping Detritus 3 Tertiary Kettle Point  

15 355 475 13 0.37 Chipping Detritus 2 Secondary Kettle Point  

16 360 475 1 0.37 Fragmentary 
sherd 3   

Orange clay, coarse temper, small 
sherds, paddle method 

17 360 475 1 0.37 Chipping Detritus 2 Tertiary  
Burnt 

18 360 475 1 0.37 Chipping Detritus 1 Broken Selkirk  

19 360 475 1 0.37 Chipping Detritus 6 Tertiary Kettle Point  

20 360 475 1 0.37 Chipping Detritus 1 Secondary Kettle Point  

21 360 475 1 0.37 Chipping Detritus 4 Broken Kettle Point  

22 360 480 1 0.34 Chipping Detritus 2 Broken  
Burnt 

23 360 480 1 0.34 Chipping Detritus 1 Broken Kettle Point  

24 360 480 1 0.34 Chipping Detritus 1 Shatter Kettle Point  

25 360 480 1 0.34 Chipping Detritus 1 Secondary Kettle Point  

26 360 480 1 0.34 Chipping Detritus 7 Tertiary Kettle Point  

27 360 465 1 0.34 faunal remains 2   
Small cortical fragments, mammal 

28 360 465 1 0.34 Chipping Detritus 2 Secondary Selkirk  

29 360 465 1 0.34 Chipping Detritus 1 Broken Selkirk  

30 360 465 1 0.34 Chipping Detritus 1 Broken Kettle Point  

31 360 465 1 0.34 Chipping Detritus 3 Secondary Onondaga  

32 360 465 1 0.34 Chipping Detritus 2 Tertiary Kettle Point  

33 360 465 1 0.34 Chipping Detritus 2 Secondary  
Burnt 

34 355 460 1 0.33 Chipping Detritus 1 Broken Kettle Point  



Cat. 
# 

East North 
Subunit 

or 
Context 

Depth 
(m) 

Artifact Quantity Morph. Chert Comments 

35 355 460 1 0.33 Chipping Detritus 2 Tertiary Onondaga  

36 355 465 13 0.36 Chipping Detritus 2 Tertiary Kettle Point  

37 355 465 13 0.36 Chipping Detritus 1 Secondary Kettle Point  

38 355 465 13 0.36 Chipping Detritus 2 Broken Kettle Point  

39 355 465 13 0.36 Core 1  Selkirk  

40 355 465 13 0.36 faunal remains 1   
 

41 350 465 1 0.35 Chipping Detritus 2 Secondary Kettle Point  

42 355 465 1 0.35 Chipping Detritus 2 Tertiary Selkirk  

43 355 465 1 0.35 Chipping Detritus 3 Tertiary Kettle Point  

44 355 465 1 0.35 Chipping Detritus 1 Secondary Kettle Point  

45 355 465 1 0.35 Chipping Detritus 3 Broken Kettle Point  

46 355 475 1 0.37 Chipping Detritus 1 Tertiary Kettle Point  

47 360 485 1 0.39 Chipping Detritus 1 Shatter Kettle Point  

48 360 485 1 0.39 Chipping Detritus 2 Tertiary Kettle Point  

49 355 470 1 0.3 Chipping Detritus 2 Secondary Kettle Point  

50 355 470 1 0.3 Chipping Detritus 2 Tertiary Selkirk  

51 355 470 1 0.3 Chipping Detritus 1 Broken Selkirk  

52 360 460 1 0.35 Chipping Detritus 2 Secondary Kettle Point  

53 360 460 1 0.35 Chipping Detritus 1 Broken Kettle Point  

54 355 480 1 0.35 Chipping Detritus 1 Tertiary Onondaga  

55 365 465 1 0.33 Chipping Detritus 1 Tertiary Selkirk  

 



 

About AECOM 

AECOM (NYSE: ACM) is built to deliver a better world. We design, 
build, finance and operate infrastructure assets for governments, 
businesses and organizations in more than 150 countries.  
As a fully integrated firm, we connect knowledge and experience 
across our global network of experts to help clients solve their most 
complex challenges.  
From high-performance buildings and infrastructure, to resilient 
communities and environments, to stable and secure nations, our 
work is transformative, differentiated and vital. A Fortune 500 firm, 
AECOM companies had revenue of approximately US$19 billion 
during the 12 months ended June 30, 2015.  
See how we deliver what others can only imagine at  
aecom.com and @AECOM. 
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1. Project Background  

The Stage 3 archaeological assessment of Cow Creek 2 (AgHn-10) was conducted by AECOM on June 8 and 9, 
2016 under PIF number P438-0084-2015.  Permission to access the study area to conduct all required 
archaeological fieldwork activities, including the removal of artifacts, was provided by the landowner, Mr. Jay 
Peters.  There were no limits placed on access. 

AECOM was contracted by Monteith Brown Planning Consultants on behalf of Bright’s Grove Golf Course to 
conduct the required Stage 3 archaeological assessment of archaeological site Cow Creek 2 (AgHn-10) identified 
on land included as part of the proposed Bright’s Grove Golf Course redevelopment.  Cow Creek 2 (AgHn-10) is 
located on part of Lot 8, Broken Front Concession, Geographic Township of Sarnia, now the City of Sarnia, 
Lambton County, Ontario (Figures 1and 2).   

The Stage 3 archaeological assessment was conducted to meet the requirements of Section 3 of the Planning Act, 
and Section 2.6 of the most recent Provincial Policy Statement of April 30, 2014 (Ontario Government 1990a) and 
was conducted prior to Draft Plan approval by the City of Sarnia. This project is also subject to the Ontario Heritage 

Act (Ontario Government 1990b) and the Ontario Ministry of Tourism, Culture and Sport’s (MTCS) Standards and 

Guidelines for Consultant Archaeologists (Ontario Government 2011). 
 
In accordance with Section 3.4, Standard 1e of the Standards and Guidelines for Consultant Archaeologists 
(Ontario Government 2011), Cow Creek 2 (AgHn-10) is considered to retain cultural heritage value and/or interest 
as it was determined to represent a Woodland period occupation.  As such, a Stage 4 mitigation of development 

impacts is required. 

 

Avoidance and protection are the preferred options for Stage 4 mitigation either through project redesign or 
excluding or incorporating the area of the archaeological site into the development plan (Section 4.1, Standards 

and Guidelines for Consultant Archaeologists, Ontario Government 2011). Upon discussion with the proponent, it 
was determined that project redesign was not feasible and impacts to Cow Creek 2 (AgHn-10) cannot be mitigated 
through avoidance and protection strategies.  As such, the site must be subject to mitigation through excavation. 

The purpose of a Stage 4 mitigation through excavation is to document the archaeological context, the presence of 
any subsurface cultural features and artifacts, document the removal of the archaeological site, and to preserve the 
information from the archaeological site for future study. The Stage 4 mitigation must adhere to the standards 
presented in Section 4.2 of the Standards and Guidelines for Consultation Archaeologists (Ontario Government 
2011) and the excavation strategy should proceed as follows: 

 Hand excavation should consist of a series of 1 m2 test units placed in the areas of greatest artifact 
concentration (i.e. those with more than 10 artifacts per unit);  
 

 Areas with large artifact concentrations will be block excavated and excavation will not be considered complete 
until there are yields of fewer than 10 artifacts at the edge of the block excavation and no edge units contain 
two or more formal tools, diagnostic, or heat altered artifacts; 

 
 All excavated soil is to be screened through mesh with an aperture of no greater than 6 mm and units are to be 

excavated a minimum of 5 cm into subsoil, unless excavation uncovers a cultural feature; and 
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 When cultural features are identified, they should be fully exposed and documented with the plan and profile 
recorded onto the same grid as unit excavation and excavated by hand with all soil sifted through 6 mm screen 
and all cultural material collected (Ontario Government 2011, Section 4.2.3). Excavation must extend, 
regardless of artifact yield, 2 m beyond any uncovered cultural features.  

 
As per Section 3.5, Standard 1, in order to create an appropriate mitigation strategy that considers input from First 
Nation communities, it is recommended that prior to beginning the Stage 4 mitigation the archaeological consultant 
should engage with Aamjwinaang of Sarnia and Kettle Stoney Point First Nations to gather input regarding the 
Stage 4 strategy.   

The Ministry of Tourism, Culture and Sport is asked to accept this report into the Ontario Public Register of 
Archaeological Reports thereby concurring with the recommendations presented herein. As further archaeological 
work has been recommended, archaeological concerns under land use planning and development are not yet 
considered addressed for this project. 
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2. UTM Coordinates  

The following UTM coordinates were taken from a Garmin GPS Map 64st unit with a minimal accuracy of ± 2 m, 
using the North American Datum (NAD 83) with a minimal accuracy of two metres. 
 
 
Table 1: UTM Coordinates for Cow Creek 2 (AgHn-10) 

Item Comments 
17T UTM Coordinates (NAD 83) 

Easting Northing 

Datum 1 300E 500N 398276 4764959 
Datum 2 305E 500N 398284 4764958 

Permanent Landmark SW corner of 
parking lot 398264 4765201 

Centroid  398336 4764931 
North Limits  398336 4764944 
East limits  398346 4764931 
South limits  398336 4764917 
West limits  398326 4764931 
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3. Maps  

Maps pertaining to the Stage 3 archaeological assessment of Cow Creek 2 (AgHn-10) are provided in the following 
pages, including those that indicate the exact location of the site.   
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Figure 1

Location of Study Area
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Datum: NAD 83 Zone 17
Source: Web Mapping Service
www.giscoecache.lrc.gov.on.ca

This drawing has been prepared for the use of AECOM's client and may not be used, reproduced or relied upon by 
third parties, except as agreed by AECOM and its client, as required by law or for use by governmental reviewing 

agencies. AECOM accepts no responsibility, and denies any liability whatsoever, to any party that modifies 
this drawing without AECOM's express written consent.
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AECOM (NYSE: ACM) is built to deliver a better world. We design, 
build, finance and operate infrastructure assets for governments, 
businesses and organizations in more than 150 countries.  
As a fully integrated firm, we connect knowledge and experience 
across our global network of experts to help clients solve their most 
complex challenges.  
From high-performance buildings and infrastructure, to resilient 
communities and environments, to stable and secure nations, our 
work is transformative, differentiated and vital. A Fortune 500 firm, 
AECOM companies had revenue of approximately US$19 billion 
during the 12 months ended June 30, 2015.  
See how we deliver what others can only imagine at  
aecom.com and @AECOM. 
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Adria Grant 
Senior Archaeologist 
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Mar 6, 2017 
 
Samantha Markham (P438) 
AECOM 
747 - 530 Mornington London ON N5Y 3E5
 

 
 
 
Dear Ms. Markham:
 
 
This office has reviewed the above-mentioned report, which has been submitted to this ministry as a
condition of licensing in accordance with Part VI of the Ontario Heritage Act, R.S.O. 1990, c 0.18.1 This
review  has  been  carried  out  in  order  to  determine  whether  the  licensed  professional  consultant
archaeologist has met the terms and conditions of their licence, that the licensee assessed the property
and documented archaeological resources using a process that accords with the 2011 Standards and
Guidelines for Consultant Archaeologists set by the ministry, and that the archaeological fieldwork and
report recommendations are consistent with the conservation, protection and preservation of the cultural
heritage of Ontario.
 
 
The report documents the assessment of the study area as depicted in Figure 4 of the above titled report
and recommends the following:
 
 
Avoidance and protection are the preferred options for Stage 4 mitigation either through project redesign or
excluding or incorporating the area of the archaeological site into the development plan (Section 4.1,
Standards and Guidelines for Consultant Archaeologists, Ontario Government 2011). Upon discussion with
the proponent, it  was determined that project redesign was not feasible and impacts to Cow Creek 3
(AgHn-11) cannot be mitigated through avoidance and protection strategies. As such, the site must be
subject to mitigation through excavation.  
The purpose of a Stage 4 mitigation through excavation is to document the archaeological context, the
presence of any subsurface cultural features and artifacts, document the removal of the archaeological site,
and to preserve the information from the archaeological site for future study. The Stage 4 mitigation must
adhere to  the standards presented in  Section 4.2 of  the Standards and Guidelines for  Consultation
Archaeologists (Ontario Government 2011) and the excavation strategy should proceed as follows:  
Hand excavation should consist of a series of 1 m2 test units placed in the areas of greatest artifact
concentration (i.e. those with more than 10 artifacts per unit) (Figure 4);  
 

Ministry of Tourism, Culture and Sport

Archaeology Programs Unit
Programs and Services Branch
Culture Division
401 Bay Street, Suite 1700
Toronto ON M7A 0A7
Tel.: (416) 212-8442
Email: John.Dunlop@ontario.ca
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Unité des programmes d'archéologie
Direction des programmes et des services
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Areas with large artifact concentrations will be block excavated and excavation will not be considered
complete until there are yields of fewer than 10 artifacts at the edge of the block excavation and no edge
units contain two or more formal tools, diagnostic, or heat altered artifacts; 
 
All excavated soil is to be screened through mesh with an aperture of no greater than 6 mm and units are
to be excavated a minimum of 5 cm into subsoil, unless excavation uncovers a cultural feature; and 
 
When cultural features are identified, they should be fully exposed and documented with the plan and
profile recorded onto the same grid as unit excavation and excavated by hand with all soil sifted through 6
mm screen and all cultural material collected (Ontario Government 2011, Section 4.2.3). Excavation must
extend, regardless of artifact yield, 2 m beyond any uncovered cultural features.  
 
As per Section 3.5, Standard 1, in order to create an appropriate mitigation strategy that considers input
from First  Nation communities,  it  is  recommended that  prior  to beginning the Stage 4 mitigation the
archaeological consultant should engage with Aamjwinaang of Sarnia and Kettle Stoney Point First Nations
to gather input regarding the Stage 4 strategy.  
As further archaeological work has been recommended, archaeological concerns under land use planning
and development are not yet considered addressed for this project.
 
 
Based on the information contained in the report, the ministry is satisfied that the fieldwork and reporting for
the archaeological  assessment are consistent with the ministry's 2011 Standards and Guidelines for
Consultant Archaeologists and the terms and conditions for archaeological licences. This report has been
entered into the Ontario Public Register of Archaeological Reports. Please note that the ministry makes no
representation or warranty as to the completeness, accuracy or quality of reports in the register.
 
 
Should you require any further information regarding this matter, please feel free to contact me.
 
 
Sincerely,
 
John Dunlop 
Archaeology Review Officer
 
 

 
 
1In no way will the ministry be liable for any harm, damages, costs, expenses, losses, claims or actions that may result: (a) if the Report(s) or its
recommendations are discovered to be inaccurate, incomplete, misleading or fraudulent; or (b) from the issuance of this letter. Further measures
may need to be taken in the event that additional artifacts or archaeological sites are identified or the Report(s) is otherwise found to be inaccurate,
incomplete, misleading or fraudulent.

cc. Archaeology Licensing Officer
Jay McGuffin,MONTEITH BROWN PLANNING CONSULTANTS
Max Williams,City of Sarnia
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Executive Summary  

AECOM was contracted by Monteith Brown Planning Consultants on behalf of Bright’s Grove Golf Course to 
conduct the required Stage 3 archaeological assessment of archaeological site Cow Creek 3 (AgHn-11) identified 
on land included as part of the proposed Bright’s Grove Golf Course redevelopment.  Cow Creek 3 (AgHn-11) is 
located on part of Lot 8, Broken Front Concession, Geographic Township of Sarnia, now the City of Sarnia, 
Lambton County, Ontario (Figures 1and 2).   

The Stage 3 archaeological assessment was conducted to meet the requirements of Section 3 of the Planning Act, 
and Section 2.6 of the most recent Provincial Policy Statement of April 30, 2014 (Ontario Government 1990a) and 
was conducted prior to Draft Plan approval by the City of Sarnia. This project is also subject to the Ontario Heritage 
Act (Ontario Government 1990b) and the Ontario Ministry of Tourism, Culture and Sport’s (MTCS) Standards and 
Guidelines for Consultant Archaeologists (Ontario Government 2011). 
 
The Stage 3 archaeological assessment of Cow Creek 3 (AgHn-11) was conducted by AECOM on June 8-9, 2016 
under PIF number P438-0085-2015.  Permission to access the study area to conduct all required archaeological 
fieldwork activities, including the removal of artifacts, was provided by the landowner, Mr. Jay Peters.  There were 
no limits placed on access. 

In accordance with Section 3.4, Standard 1e of the Standards and Guidelines for Consultant Archaeologists 
(Ontario Government 2011), Cow Creek 3 (AgHn-11) is considered to retain cultural heritage value and/or interest 
as it was determined to represent a Woodland period occupation.  As such, a Stage 4 mitigation of development 

impacts is required. 

 
Avoidance and protection are the preferred options for Stage 4 mitigation either through project redesign or 
excluding or incorporating the area of the archaeological site into the development plan (Section 4.1, Standards 
and Guidelines for Consultant Archaeologists, Ontario Government 2011). Upon discussion with the proponent, it 
was determined that project redesign was not feasible and impacts to Cow Creek 3 (AgHn-11) cannot be mitigated 
through avoidance and protection strategies.  As such, the site must be subject to mitigation through excavation.  

The purpose of a Stage 4 mitigation through excavation is to document the archaeological context, the presence of 
any subsurface cultural features and artifacts, document the removal of the archaeological site, and to preserve the 
information from the archaeological site for future study. The Stage 4 mitigation must adhere to the standards 
presented in Section 4.2 of the Standards and Guidelines for Consultation Archaeologists (Ontario Government 
2011) and the excavation strategy should proceed as follows: 

 Hand excavation should consist of a series of 1 m2 test units placed in the areas of greatest artifact 
concentration (i.e. those with more than 10 artifacts per unit) (Figure 4);  
 

 Areas with large artifact concentrations will be block excavated and excavation will not be considered complete 
until there are yields of fewer than 10 artifacts at the edge of the block excavation and no edge units contain 
two or more formal tools, diagnostic, or heat altered artifacts; 

 
 All excavated soil is to be screened through mesh with an aperture of no greater than 6 mm and units are to be 

excavated a minimum of 5 cm into subsoil, unless excavation uncovers a cultural feature; and 
 

 When cultural features are identified, they should be fully exposed and documented with the plan and profile 
recorded onto the same grid as unit excavation and excavated by hand with all soil sifted through 6 mm screen 
and all cultural material collected (Ontario Government 2011, Section 4.2.3). Excavation must extend, 
regardless of artifact yield, 2 m beyond any uncovered cultural features.  
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As per Section 3.5, Standard 1, in order to create an appropriate mitigation strategy that considers input from First 
Nation communities, it is recommended that prior to beginning the Stage 4 mitigation the archaeological consultant 
should engage with Aamjwinaang of Sarnia and Kettle Stoney Point First Nations to gather input regarding the 
Stage 4 strategy.   

The Ministry of Tourism, Culture and Sport is asked to accept this report into the Ontario Public Register of 
Archaeological Reports thereby concurring with the recommendations presented herein. As further archaeological 
work has been recommended, archaeological concerns under land use planning and development are not yet 
considered addressed for this project. 
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1. Project Context 

AECOM was contracted by Monteith Brown Planning Consultants on behalf of Bright’s Grove Golf Course to 
conduct the required Stage 3 archaeological assessment of archaeological site Cow Creek 3 (AgHn-11) identified 
on land included as part of the proposed Bright’s Grove Golf Course redevelopment.  Cow Creek 3 (AgHn-11) is 
located on part of Lot 8, Broken Front Concession, Geographic Township of Sarnia, now the City of Sarnia, 
Lambton County, Ontario (Figures 1and 2).   

The Stage 3 archaeological assessment was conducted to meet the requirements of Section 3 of the Planning Act, 
and Section 2.6 of the most recent Provincial Policy Statement of April 30, 2014 (Ontario Government 1990a) and 
was conducted prior to Draft Plan approval by the City of Sarnia. This project is also subject to the Ontario Heritage 
Act (Ontario Government 1990b) and the Ontario Ministry of Tourism, Culture and Sport’s (MTCS) Standards and 
Guidelines for Consultant Archaeologists (Ontario Government 2011). 
 
Currently, the land subject to proposed redevelopment consists of part of a nine-hole golf course, associated 
buildings, and a parking lot.  The land proposed for redevelopment is located on the northern portion of the Bright’s 
Grove Golf Course, north of Cow Creek.  The current planned activity includes the construction of a residential 
subdivision, the Groves Golf Course Lifestyle Community, and associated infrastructure.  The proposed Groves 
Golf Course Lifestyle Community will include 60 detached homes, 17 townhomes, and onsite amenity areas. 
 
Cow Creek 3 (AgHn-11) was identified during the Stage 2 archaeological field investigation conducted by AECOM 
in December 2015 under license P438 issued to Samantha Markham, Professional Archaeologist at AECOM, 
under PIF number P438-0060-2015. Cow Creek 3 (AgHn-11) was identified as a small concentration of pre-contact 
First Nation lithic material located north of Cow Creek within a small 1 m2 area.  Based on an analysis of the 
material recovered from Cow Creek 3 (AgHn-11) during the Stage 2 archaeological assessment, further Stage 3 
site-specific excavations were recommended to further determine the extent and cultural heritage value and interest 
of the site (AECOM 2016).   

The Stage 3 archaeological assessment of Cow Creek 3 (AgHn-11) was conducted by AECOM on June 8-9, 2016 
under PIF number P438-0085-2015.  Permission to access the study area to conduct all required archaeological 
fieldwork activities, including the removal of artifacts, was provided by the landowner, Mr. Jay Peters.  There were 
no limits placed on access. 

1.1 Objectives 

The objective of the Stage 3 archaeological assessment of Cow Creek 3 (AgHn-11) is to further assess the cultural 
heritage value or interest of the site through the controlled collection of material.  This information will be used to 
support the determination as to whether this site has been sufficiently documented or if further measures are 
required to protect or mitigate impacts to the site based off of the evaluation of cultural heritage value or interest. 
The objectives of a Stage 3 site-specific assessment are: 
 
 To determine the extent of the archaeological sites and the characteristics of the artifacts; 
 To collect a representative sample of artifacts; 
 To assess the cultural heritage value or interest of the archaeological sites; and 
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 To determine the need for mitigation of development impacts and recommend appropriate strategies for 
mitigation and future conservation. 
 

The Stage 3 assessment has been conducted to meet the requirements of the MTCS’ Standards and Guidelines for 
Consultant Archaeologists (Government of Ontario 2011b). 
 
 

1.2 Historical Context 

Previous archaeological research and surveys have led to a thorough understanding of past settlement practices in 
this part of southern Ontario. Table 1 provides a breakdown of the cultural and temporal history of past occupations 
in Lambton County. 
 

Table 1: Cultural Chronology for Lambton County 

Archaeological Period Characteristics Time Period Comments 

Early Paleo Fluted Points 9000-8400 BC Arctic tundra and spruce 
parkland, caribou hunters 

Late Paleo 
Holcombe, Hi-Lo and 
Lanceolate Points 8400-8000 BC Slight reduction in territory 

size 

Early Archaic 
Notched and Bifurcate base 
Points 8000-6000 BC Growing populations 

Middle Archaic 
Stemmed and Brewerton 
Points, Laurentian 
Development 

6000-2500 BC Increasing regionalization 

Late Archaic 
 

Narrow Point 2000-1800 BC Environment similar to 
present 

Broad Point 1800-1500 BC Large lithic tools  
Small Point 1500-1100 BC Introduction of bow 

Terminal Archaic 
Hind Points, Glacial Kame 
Complex 1100-950 BC Earliest true cemeteries 

Early Woodland Meadowood Points 950-400 BC Introduction of pottery 
Middle Woodland Couture Corded Ceramics 400 BC – AD 500 Increased sedentism 

Late Woodland 

Riviere au Vase Phase AD 500-800 Seasonal hunting and 
gathering 

Younge Phase AD 800-1200 Agriculture combined with 
seasonal rounds 

Springwells Phase AD 1200-1400 Agricultural villages 
Wolf Phase AD 1400-1500 Earthwork villages, warfare 

Contact Period 
Various Algonkian and 
Iroquoian Groups AD 1600-1875 Early written records and 

treaties 

Historic 
French and English Euro-
Canadian AD 1749-present European settlement 

Note: taken from Ellis and Ferris, 1990 
 
The following sections provide a detailed summary of the archaeological cultures that have settled in the vicinity of 
Cow Creek 3 (AgHn-11) over the past 11,000 years 
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1.2.1 Pre-Contact First Nation Settlement 

As Chapman and Putnam (1984) illustrate, the modern physiography of southern Ontario is largely a product of 
events of the last major glacial stage and the landscape is a complex mosaic of features and deposits produced 
during the last series of glacial retreats and advances prior to the withdrawal of the continental glaciers from the 
area. Southwestern Ontario was finally ice free by 12,500 years ago. With continuing ice retreat and lake 
regressions the land area of southern Ontario progressively increased while barriers to the influx of plants and 
animals steadily diminished (Karrow and Warner 1990).   
 

The Paleo Period 

 
It has been demonstrated that pre-contact First Nation people began occupying southwestern Ontario as the 
glaciers receded from the land. The first human settlement can be traced back 11,000 years; these earliest well-
documented groups are referred to as Paleo which literally means old or ancient.  Paleo people were non-
agriculturalists who depended on hunting and gathering of wild food stuffs, they would have moved their 
encampments on a regular basis to be in the locations where these resources naturally became available and the 
size of the groups occupying any particular location would vary depending on the nature and size of the available 
food resources (Ellis and Deller 1990).  The picture that has emerged for early and late Paleo is of groups at low 
population densities who were residentially mobile and made use of large territories during annual cycles of 
resource exploitation (Ellis and Deller 1990). 
 
The Archaic Period 

 
The next major cultural period following the Paleo is termed the Archaic, which is broken temporally into the Early, 
Middle and Late.  There is much debate on how the term Archaic is employed; general practice bases the 
designation on assemblage content as there are marked differences in artifact suites from the preceding Paleo and 
subsequent Woodland periods.  As Ellis et al. (1990) note, from an artifact and site characteristic perspective the 
Archaic is simply used to refer to non-Paleo manifestations that pre-date the introduction of ceramics.  Throughout 
the Archaic period the natural environment warmed and vegetation changed from closed conifer-dominated 
vegetation cover, to mixed coniferous and deciduous forest to the mixed coniferous and deciduous forest in the 
north and deciduous vegetation in the south we see in Ontario today (Ellis et al. 1900).  During the Archaic period 
there are indications of increasing populations and decreasing size of territories exploited during annual rounds; 
fewer moves of residential camps throughout the year and longer occupations at seasonal campsites; continuous 
use of certain locations on a seasonal basis over many years; increasing attention to ritual associated with the 
deceased; and, long range exchange and trade systems for the purpose of obtaining valued and geographically 
localized resources (Ellis et al. 1990).  
 
In the 17th century, two major language families (i.e., Algonquian and Iroquoian) were represented by the diverse 
people of North America.  Iroquoian speaking people were found in southern Ontario and New York State, with 
related dialects spoken in the mid-Atlantic and interior North Carolina, while Algonquian speaking peoples were 
located along the mid-Atlantic coast into the Maritimes, throughout the Canadian Shield of Ontario and Quebec and 
much of the central Great Lakes region (Ellis et al. 1990).  Linguists and anthropologists have attempted to trace 
the origin and development of these two language groups and usually place their genesis during the Archaic (Ellis 
et al. 1990). 
 
The Woodland Period 

 
The Early Woodland period is distinguished from the Late Archaic period primarily by the addition of ceramic 
technology, which provides a useful demarcation point for archaeologists but is expected to have made less 
difference in the lives of the Early Woodland peoples. The settlement and subsistence patterns of Early Woodland 
people shows much continuity with the earlier Archaic with seasonal camps occupied to exploit specific natural 
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resources (Spence et al. 1990). During the Middle Woodland well-defined territories containing several key 
environmental zones were exploited over the yearly subsistence cycle.  Large sites with structures and substantial 
middens appear in the Middle Woodland associated with spring macro-band occupations focussed on utilizing fish 
resources and created by consistent returns to the same site (Spence et al. 1990). Groups would come together 
into large macro-bands during the spring-summer at lakeshore or marshland areas to take advantage of spawning 
fish; in the fall inland sand plains and river valleys were occupied for deer and nut harvesting and groups split into 
small micro-bands for winter survival (Spence et al. 1990). This is a departure from earlier Woodland times when 
macro-band aggregation is thought to have taken place in the winter (Ellis et al. 1988; Granger 1978). 
 
The period between the Middle and Late Woodland period was both technically and socially transitional for the 
ethnically diverse populations of southern Ontario and these developments laid the basis for the emergence of 
settled villages and agriculturally based lifestyles (Fox 1990). The Late Woodland period began with a shift in 
settlement and subsistence patterns involving an increasing reliance on maize horticulture. Corn may have been 
introduced into southwestern Ontario from the American Midwest as early as 600 AD; however, it did not become a 
dietary staple until at least three to four hundred years later. A more sedentary lifestyle was adopted by the Ontario 
Iroquoians and villages with longhouses and palisades were occupied by large numbers of people.  Increased 
warfare is inferred from the defensive placement of village walls and recorded changes over time in village 
organization are taken to indicate the initial development of the clans which were a characteristic of the historically 
known Iroquoians. 
 
A distinct cultural occupation emerged during the late Woodland Period in southern Ontario in the modern counties 
of Kent, Essex and Lambton as well as portions of west Middlesex and west Elgin. This emerging cultural 
manifestation is classified as the Western Basin Tradition, which was observed also in south-eastern Michigan and 
north-western Ohio.  The inhabitants of these communities are considered distinct from Iroquoian groups to the 
east and Mississipian groups to the south. 
 
Until recently little attention was paid to Western Basin Late Woodland occupations in southern Ontario, although 
several sites have been the focus of systematic excavation over the past 30 years, including one on Walpole Island 
First Nation in the late 1980’s.  Based on these investigations, the Late Woodland Western Basin Tradition of 
southern Ontario may be broken down into four sub-phases based on evolving ceramic traditions and innovations 
in settlement-subsistence strategies.  The Riviere au Vase Phase (AD 600 - 800/900) grew seamlessly out of the 
Middle Woodland tradition, with the most visible advancements observed in ceramic production and decoration.  
Lithic production was also a well-established industry during this early phase of the Late Woodland Period.  Typical 
point forms are corner notched or, among less well-made examples, side notched and triangular Levanna-like 
points appear in the final stages of the Riviere au Vase Phase.  Subsistence strategies were maintained from the 
Middle Woodland Period, with the addition of seasonal harvesting as well as hunting and gathering activities.  The 
general picture suggests that small hunting and gathering groups occupied south-western Ontario in the early Late 
Woodland period, exploiting seasonally abundant plant and animal resources. Settlement-subsistence practices 
over the coldest months are not known. 
 
The following Younge Phase (AD 800 or 900 – 1200) witnessed a shift from seasonally mobile bands moving in an 
annual cycle to permanent or semi-permanent villages founded inland from major waterways and lakefronts. 
Subsistence strategies still comprised regional resource exploitation supplemented by agriculture. During warmer 
months, the Younge Phase communities focused their activities along lakeshores and major drainages. During 
colder months, they moved inland to gather nuts and hunt deer and settled in small family winter camps.  
 
The Springwells Phase (AD 1200-1400) maintained the trends established during the earlier Late Woodland Period 
phases. The general practice of exploitation was maintained, although warmer weather settlements began to 
develop into more established villages with formalised living areas and evidence of longhouses and palisades. 
These new communities centred around small lineage based groups. By the end of this phase, large settlements 
with earthworked enclosures emerged.  
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The distinction between the material culture of the Younge and Springwells Phases is blurred, particularly with 
regard to ceramic styles. Vessels from both periods are well made and highly decorated. The Springwells phase 
maintains heterogeneity between decorative styles and is characterised by a diffusion of ceramic types throughout 
the Western Basin Tradition region.  Lithic tools are sparse, well used, and of local, poor quality chert. Point styles 
follow the traditions established during the previous Riviere au Vase Phase, and generally comprise a Levanna-like 
triangular form becoming increasingly narrower.   
 
The last phase, the Wolfe Phase (AD 1400-1550), is poorly represented in the archaeological record because of a 
general drop in the number of sites. The general trends suggest fewer, larger, fortified settlements supported by 
seasonal camps.  Fewer sites may also indicate a continued western shift into Michigan with an eastern limit 
marked by sites along Lake Huron and the St. Clair River.  Generally, however, a lack of data limits the 
understanding of the communities at this time, including their relationship with the expanding Iroquoian groups to 
the east and their overall material culture.   
 

1.2.2 Contact Period Settlement 

The post-contact First Nation occupation of southern Ontario was heavily influenced by the dispersal of Iroquoian 
speaking peoples, such as the Huron, Petun and Neutral by the New York State Confederacy of Iroquois, followed 
by the arrival of Algonkian speaking groups from northern Ontario.  The Ojibwa of southern Ontario date from about 
1701 and occupied the territory between Lakes Huron, Erie and Ontario (Schmalz 1991).  This is also the period in 
which the Mississaugas are known to have moved back into southern Ontario and the Great Lakes watersheds 
(Konrad 1981) while at the same time the members of the Three Fires Confederacy, the Chippewa, Ottawa and 
Potawatomi were immigrating back from Ohio and Michigan (Feest and Feest 1978).   
 
The land on which Cow Creek 3 (AgHn-11) is located first enters historic documentation as part of Treaty 
Number 27 ½ which was made with the Ojibwa and Chippewa First Nation on April 25th, 1825.  Treaty 
Number 27 ½ is described by Morris (1943, 26-27) as: 
 

… an agreement made at Amherstburg in the Western District of the Province of Upper Canada on the 26th of 
April, 1825, between James Givens, Esquire, Superintendent of Indian Affairs, on behalf of His Majesty King 
George the Fourth and the Chiefs and Principal Men of the part of the Chippewa Nation of Indians, inhabiting 
and claiming the tract of land … .  Wawanosh Township in the County of Huron was named after Way-way-
nosh the principal Chief of the Band making this Treaty. 

Morris 1943:  26-27 
 

As European settlers encroached on their territory the nature of First Nation population distribution, settlement size 
and material culture changed.  Despite these changes it is possible to correlate historically recorded villages with 
archaeological manifestations and the similarity of those sites to more ancient sites reveals an antiquity to 
documented cultural expressions that confirms a long historical continuity to Iroquoian systems of ideology and 
thought (Ferris 2009).   
 

1.2.3 Euro-Canadian Settlement 

Cow Creek 3 (AgHn-11) falls within the Geographic Township of Sarnia, Lambton County.  The first Euro-
Canadian immigrants in the Sarnia-Lambton region began to arrive early in the 1830s.  The next wave of 
immigrants did not arrive until the 1850s during the potato famine in Ireland resulting in a population boom.  
The principle crops grown in Sarnia-Lambton included wheat and peas and farmers supplemented their 
income by selling forestry products (City of Sarnia 2016). 
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The early growth of Sarnia was stimulated by the wealth of stands of timber and the discovery of oil in the late 
1850s.  In 1858, James M. Williams developed the world's first commercial oil well, which started an oil boom in the 
area.  With the arrival of the Great Western Railway in 1858 and the Grand Trunk Railway in 1859, the shipping 
industry expanded and the rail lines were later linked to the United States by the opening of a rail tunnel under the 
St. Clair River in 1889. Later, ferry service to the U.S. was formed, bringing in prospectors from all over North 
America (City of Sarnia 2016).  The 1880 Illustrated Historical Atlas of the County of Lambton (H. Belden & Co.) 
does not list any landowners on Lot 8, Broken Front Concession and no structures are indicated on the subject 
property.  The Perche Post Office is located northeast of the study area on the north portion of Lot 7, indicating 
early settlement in the area and the Grand Trunk Railway, which arrived in 1859, bisects Lots 7 and 8 immediately 
south of the subject property (Figure 3). 

1.2.4 Reports with Relevant Background Information 

The subject property has been the subject of previous Stage 1 and 2 archaeological assessments, including 
background research and field investigation.  AECOM (2016) conducted the Stage 1-2 archaeological assessment 
for part of Lots 7 and 8, Broken Front Concession in the City of Sarnia, Lambton County, Ontario as part of the 
proposed Bright’s Grove Golf Course redevelopment.  The Stage 1-2 archaeological assessment report is entitled  
Stage 1-2 Archaeological Assessment, Bright’s Grove Golf Course Redevelopment, Part of Lots 7 and 8, Broken 
Front Concession, Geographic Township of Sarnia, now the City of Sarnia, Lambton County, Ontario and is on file 
with the Ontario MTCS under PIF# P438-0060-2015. 
 
AECOM’s (2016) Stage 1-2 archaeological assessment resulted in the identification of three pre-contact First 
Nation archaeological sites, registered with the MTCS as Cow Creek 1 (AgHn-9), Cow Creek 2 (AgHn-10), and 
Cow Creek 3 (AgHn-11), and one archaeological findspot, Location 4. Based on an analysis of the recovered 
artifacts, AECOM determined that Cow Creek 1 (AgHn-9), Cow Creek 2 (AgHn-10), and Cow Creek 3 (AgHn-11) 
retain cultural heritage value or interest and further Stage 3 archaeological assessment was recommended for 
these three sites.  Due to the paucity of artifacts recovered from Location 4, this location was determined not retain 
cultural heritage value or interest and no further work was recommended. 
 
A search of the Archaeological Sites Database (ASDB) was conducted on June 3, 2016 to determine if any 
additional archaeological work relevant to Cow Creek 3 (AgHn-11), or the subject property, has been conducted. To 
the best of our knowledge, there are no further reports on archaeological work within 50 m of Cow Creek 3 (AgHn-
11) or the larger subject property. 

1.3 Archaeological Context  

1.3.1 Natural Environment 

Cow Creek 3 (AgHn-11) is located within the Beveled Till Plain, a sub-region of the St. Clair Clay Plain 
physiographic region of southern Ontario (Chapman and Putnam, 1984: 240-246). The St. Clair Clay Plain consists 
of a bevelled till plain smoothed by shallow deposits of lacustrine clay which settled in the depressions while the 
knolls were being lowered by wave action by Glacial Lake Whittlesey. The region is characterized by a flat to gently 
undulating landscape with local relief provided by erosional river valleys and the Wyoming Moraine (ASI 2010: 2; 
Chapman and Putnam 1984: 243). Chapman and Putnam (1984: 147) describe this physiographic region as 
follows: 
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Adjoining Lake St. Clair in Essex and Kent County Counties and the St. Clair River in Lambton County are 
extensive clay plains covering 2,270 square miles.  The region is one of little relief, lying between 575 and 700 
feet a.s.l., except for the moraine at Ridgetown and Blenheim which rises 50 to 500 feet higher….Glacial Lake 
Whittlesey, which deeply covered all of these lands, and Lake Warren which subsequently covered nearly the 
whole area, failed to leave deep stratified beds of sediment on the underlying clay till except around Chatham, 
between Blenheim and the Rondeau marshes, and in a few other smaller areas.  Most of Lambton and Essex 
Counties, therefore, are essentially till plains smoothed by shallow deposits of lacustrine clay which settled in the 
depressions while the knolls were being lowered by wave action. 

Chapman & Putnam 1984:147 
 

There are two soil types within the study area including Brookston Clay and Perth Clay, both of which are 
imperfectly drained into Cow Creek and Lake Huron.  The soils in proximity to Cow Creek 3 (AgHn-11) are 
classified as bottom land – low-lying depositional soils near waterways which have higher levels of organic matter 
and provide some of the richest and most productive soil for agriculture. The closest sources of potable water are 
Cow Creek and Lake Huron.  Cow Creek is located immediately south of Cow Creek 3 (AgHn-11) and Lake Huron 
is located approximately 500 m to the north.  

1.3.2 Known Archaeological Sites and Surveys 

A search of the Archaeological Sites Database (ASDB) was conducted on June 3, 2016 to gather information on 
registered archaeological sites within 1 kilometre (km) of Cow Creek 3 (AgHn-11).  This search determined that 
there are two registered archaeological sites within 1km of Cow Creek 3 (AgHn-11) on Lot 8, Concession 1.  Table 
2 provides a summary of these two registered sites. 

Table 2: Known/Registered Archaeological Sites within 1 km of Cow Creek 3 (AgHn-11) 

Borden Number Site Name Cultural Affiliation Site Type 
Further work 

Recommended 

AgHn-9 Cow Creek 1 Pre-contact First Nation Unknown Yes 
AgHn-10 Cow Creek 2 Pre-contact First Nation Unknown Yes 
 
The first site, Cow Creek 1 (AgHn-9) was identified during the previous Stage 1-2 archaeological assessment 
conducted by AECOM (2016) and is a small pre-contact First Nation lithic concentration.  Cow Creek 1 (AgHn-9) 
measures approximately 17 m north-south by 22 m east-west and is comprised of 20 pre-contact First Nation 
artifacts and four pieces of 19th century material.  The pre-contact First Nation component consists of 19 pieces of 
chipping detritus and a fragmentary ceramic sherd, while the post-contact component consists of two pieces of 
whiteware, one piece of yellow earthenware, and one piece of undetermined ceramic. Based on an analysis of the 
recovered artifacts, and the presence of pre-contact First Nation pottery, AECOM (2016) determined that the pre-
contact First Nation component of Cow Creek 1 (AgHn-9) represents an occupation dating to the Middle to Late 
Woodland Period (400 BC – 1650 AD).  The post-contact material recovered from Cow Creek 1 (AgHn-9) was 
considered non-diagnostic as the recovered artifacts were found to range in date from the early 19th century up to 
the present day. AECOM determined that the post-contact material is considered obtrusive to the pre-contact 
archaeological site and was likely introduced as a result of golf course construction and landscaping over time 
 
Cow Creek 2 (AgHn-10), also identified during the previous Stage 1-2 archaeological assessment conducted by 
AECOM (2016), was identified during test pit survey and is a small pre-contact First Nation lithic concentration and 
measures approximately 20 m north-south by 3 m east-west and is comprised of ten pre-contact First Nation lithic 
artifacts including eight pieces of chipping detritus and two utilized flakes.  Given the non-diagnostic nature of the 
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recovered artifacts, the site could not be placed within a specific time period or to a particular cultural group; 
however, based on Section 2.2, Standard 1 of the Standards and Guidelines for Consultant Archaeologists 
(Government of Ontario 2011), AECOM (2016) concluded that Cow Creek 2 (AgHn-10) fulfills the criteria for further 
Stage 3 archaeological investigation (Government of Ontario 2011).   

1.3.3 Summary of Previous Investigations  

During the Stage 1-2 archaeological assessment, Cow Creek 3 (AgHn-11) was identified as a small concentration 
of pre-contact First Nation lithic material located north of Cow Creek and is focused within a small 1 m2 area within 
Bright’s Grove Golf Course.  Cow Creek 3 (AgHn-11) was identified during test pit survey and is comprised of six 
pre-contact First Nation lithic artifacts including four pieces of chipping detritus and two pieces of pre-contact 
ceramic (AECOM 2016). 
 
One piece of chipping detritus was recovered along the initial test pit survey grid.  Upon intensification around the 
positive test pit, an additional three pieces of chipping detritus and two pre-contact ceramic sherds were recovered 
from a one by one metre unit placed over the positive test pit.   
   
Based on an analysis of the recovered artifacts, and the presence of pre-contact First Nation pottery, AECOM 
(2016) determined that Cow Creek 3 (AgHn-11) represents an occupation dating to the Middle to Late Woodland 
Period (400 BC – 1650 AD).  Although the recovered chipping detritus is considered non-diagnostic material, the 
presence of pre-contact First Nation pottery indicates a Woodland Period occupation.  Overall, given the presence 
of First Nation ceramics and a possible cultural feature, AECOM (2016) concluded that Cow Creek 3 (AgHn-11) 
retains cultural heritage value or interest and recommended further Stage 3 archaeological assessment. 

1.3.4 Existing Conditions 

Cow Creek 3 (AgHn-11) is located within Bright’s Grove Golf Course at 1992 Estella Street in the City of Sarnia.  
Currently, the larger subject property is comprised of a nine hole, par-three golf course bordered by subdivision 
developments and transected by Cow Creek to the south and Kenwick-on-the-Lake Park to the north.  Cow Creek 3 
(AgHn-11) is situated north of Cow Creek within a central section of fairway on Bright’s Grove Golf Course on part 
of Lot 8, Broken Front Concession, Geographic Township of Sarnia, now the City of Sarnia, Lambton County, 
Ontario. 
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2. Field Methods 

The Stage 3 archaeological assessment of Cow Creek 3 (AgHn-11) was conducted by AECOM between June 8 
and 9, 2016 under PIF number P438-0085-2016 issued to Samantha Markham, MES, Professional Archaeologist 
at AECOM.  Weather conditions during the Stage 3 assessment varied from sunny to overcast with temperatures 
ranging from a low of 9 ° Celsius (C) to a high of 22°C.  Lighting conditions were excellent and at no time were 
weather or lighting conditions detrimental to the recovery of archaeological material.  Table 3 provides a summary 
of weather conditions during the Stage 3 excavation of Cow Creek 3 (AgHn-11). 
 

Table 3: Weather Conditions during the Stage 3 Archaeological Assessment at Cow Creek 3 (AgHn-11) 

Date Lighting Conditions 
High 

Temperature (°C) 

June 8, 2016 Overcast, light rain 21 
June 9, 2016 Overcast with sunny breaks 22 

 
As per Section 3.2.1 of the Standards and Guidelines for Consultant Archaeologists (Ontario Government 2011), 
the method of controlled surface pickup (CSP) is to be used in open, ploughed fields where archaeological sites 
were documented through pedestrian survey.  As Cow Creek 3 (AgHn-11) is located on a manicured golf course 
within Bright’s Grove Golf Course, and was originally documented through the test pit survey method, a CSP is not 
required as part of the Stage 3 archaeological assessment.   

After re-locating Cow Creek 3 (AgHn-11), the Stage 3 excavation began with the establishment of a grid focused 
around the positive 1 m2 Stage 2 test unit. Permanent datums were placed off of the golf course in a treed area to 
the north of Cow Creek 3 (AgHn-11) and a 5 x 5 m grid system was subsequently laid in using a transit and tape 
measure. Test units within the 5 x 5 m grid are referred to by the intersection coordinates of their southwest corner. 
Each 5 m square is divided into twenty-five 1 m² units, with sub-square number one located in the southwest corner 
of the 5 x 5 m grid, number five in the southeast corner, number six located immediately north of number one, and 
so on (Table 4) 

Table 4: Layout of Sub-Square Units within a 5 x 5 m Grid 

          = SW corner Grid Coordinates = Reference Point 
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During the Stage 2 investigation, Cow Creek 3 (AgHn-11) was identified as a small pre-contact site where it is 
clearly evident that the level of cultural heritage value or interest will result in a recommendation to proceed to 
Stage 4 mitigation (AECOM 2016: 21).  As such, based on the Stage 2 recommendations, test units were placed at 
10 m intervals across the site and additional test units amounting to 40% of the grid unit total were placed in areas 
of interest within the site extent including high yielding units (i.e. units containing ten or more artifacts).  A Garmin 
GPSMap 64st unit with an accuracy of ±3 m was used to record all coordinates taken during the assessment and 
these coordinates are provided in the supplementary documentation to this report.  

All test units were hand excavated to 5 cm into subsoil and all soil was screened through a 6 mm wire mesh in 
order to facilitate the recovery of artifacts.  All cultural material was retained for laboratory processing and analysis.  
Once hand excavation was complete, the floor of each unit was trowelled to expose any possible sub-surface 
cultural features and all test units were backfilled upon completion.   

Seven, 1 m2 grid units were excavated by hand in sub-square one at 10 m intervals north-south with the exception 
of two test units along the 315E grid line.  As a result of the presence of a golf course putting green, the 10 m grid 
units that would have been placed at 315E 465N:1 and 315E 475N:1 were shifted west to 310E 465N:5 and 310E 
475:5, respectively. This putting green was determined to be previously disturbed during the Stage 2 archaeological 
assessment by AECOM (2016).  An additional three units, amounting to approximately 40% of the grid unit total 
were placed in areas with high artifact concentrations.  The ten total excavated test units varied in depth from 21-44 
cm with artifact counts ranging from 0-17.  One subsurface feature was identified during hand excavation in test 
unit 295E 480N:1.   

Test unit excavation did not continue to the east despite the high artifact yield in 310E 465N:5 due to the presence 
of a previously disturbed putting green as identified during the Stage 1-2 field investigation (AECOM 2016).  
Additionally, test unit 310E 475N:5 displayed evidence of previous disturbance in the form of a white irrigation pipe 
in the northwest corner of the unit. 

As per the Standards and Guidelines for Consultant Archaeologists (Section 7.8.6, Standard 1a, Ontario 
Government 2011), Photos 1 to 10 document the conditions during the Stage 3 excavations at Cow Creek 3 (AgHn-
11).  Results of the Stage 3 site-specific excavation along with photograph locations and directions are provided on 
Figure 4. 
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3. Record of Finds 

The Stage 3 excavations at Cow Creek 3 (AgHn-11) were conducted by employing the methods described in 
Section 2 of this report.  An inventory of the documentary record generated by the fieldwork is provided in Table 5 

and the results of the excavations at the site are provided below.  Any maps that show actual site location and all 
UTM coordinates recorded during the assessment are provided in the supplementary documentation to this report. 

Table 5: Inventory of Documentary Record 

Document Type Quantity Current Location Comments 

Field notes 8 pages AECOM London office In original field book and photocopied in  project file 

Hand Drawn maps 2 AECOM London office In original field book and photocopied in  project file 
Maps provided by client 1  AECOM London office Hard and digital copies in project file 
Digital photographs 30 AECOM London office Stored digitally in project file 
 
All of the material collected during the Stage 3 excavations at Cow Creek 3 (AgHn-11) is contained in one banker’s 
box.  The artifact collection will be temporarily retained at the AECOM London office until arrangements are made 
for their transfer to a MTCS collections facility. 

The artifact assemblage recovered from Cow Creek 3 (AgHn-11) includes pre-contact First Nation lithic industry 
components.  The raw material type identified at Cow Creek 3 (AgHn-11) includes: 

 Kettle Point Chert: a relatively high quality raw material found within the Upper Devonian age Kettle Point 
Formation that outcrops between Kettle Point and Ipperwash, on Lake Huron. Currently, Kettle Point occurs 
as submerged outcrops extending for approximately 1,350 meters into Lake Huron. Secondary deposits 
have been reported in Essex County and in the Ausable River Watershed (Eley and von Bitter, 1989; Fox, 
2009:362) 

 
 Onondaga Chert: a high quality raw material found within the Onondaga Formation that outcrops along 

the north shore of Lake Erie west of the mouth of the Grand River as far west as Nanticoke, east of the 
mouth of the Grand River as far east as Fort Erie, and along the Onondaga Escarpment between Cayuga 
and Hagersville, ON (Telford and Tarrant, 1975). This material can also be recovered from secondary, 
glacial deposits across much of southwestern Ontario, east of Chatham (Eley and von Bitter, 1989; Fox 
2009:361-2). 
 

 Selkirk Chert: a moderate to relatively high quality raw material that occurs within the Dundee Formation; 
it outcrops along Sandusk Creek and its tributaries just west of the village of Selkirk (Telford and Tarrant, 
1975). The chert ranges in colour from mottled or banded grey to a predominantly brown colour, the latter 
of which being relatively more vitreous fabric than the former. Its distribution as a secondary source 
material is similar to Onondaga chert and it is frequently encountered as far west as the Chatham area 
(Eley and von Bitter, 1989; Fox, 2008:362). 
 

 Halimand Chert: a relatively high quality raw material found within the Bois Blanc Formation which 
underlies the Onondaga Formation in the Onondaga Escarpment between Dunnville and Hagersville, ON. 
(Eley and von Bitter, 1989; Fox, 2009). 
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All chert type identifications were accomplished visually using reference materials located in AECOM’s London 
office.  Flake assemblages were subject to morphological analysis following the classification scheme described by 
Lennox et al. (1986) and expanded upon by Fisher (1997), with the exception that no attempt was made to 
distinguish “primary” from “primary bipolar” flakes.  Flake morphologies commonly identified at pre-contact First 
Nation sites include: 
 

 Primary Flakes: are by-products of the initial stages of the reduction of lithic material. They are derived 
from cores and are generally attributed to direct hard hammer percussion. Primary flakes may exhibit a 
large cortical striking platform. This platform may appear on an otherwise unmodified flake scar or a 
crushed flake margin. Where measurable, the striking platform - ventral surface angle is approximately 90 
degrees, usually unfacetted and large. Ventral surface attributes are usually well pronounced while the 
dorsal surface consists of 50-100% cortex, implying little or no modification of the core prior to the removal 
of the primary flake. 
 

 Secondary Flakes: are generally large, although smaller and thinner than primary flakes. They have a 
diffuse bulb or percussion and the striking platform is unfacetted and has an angle of approximately 90 
degrees. The dorsal surface has up to 50% cortex present and usually bears the negative attributes of 
previous primary flake removals or remnants of the cortical chert nodule surface. 
 

 Tertiary Flakes: usually lack any traces of cortical surface and thus represents an advanced stage in the 
reduction sequence. They are thought to be the result of shaping and thinning bifaces by percussion or 
pressure flaking and can be subcategorized into three classes.  

 
 Broken Flakes: While proximal flake fragments can usually be assigned to one of the above categories, 

distal flake fragments (pieces that are broken or snapped) are simply tabulated under the debitage class of 
broken flake. 

3.1 Cow Creek 3 (AgHn-11) Artifact Assemblage 

3.1.1 Cultural Material 

The Stage 3 excavation conducted on June 8 and 9, 2016 at Cow Creek 3 (AgHn-11) resulted in the recovery of 63 
pre-contact First Nation artifacts, 12 pieces of bottle glass, and 8 faunal remains from ten test units within an area 
measuring approximately 26 m north-south by 26 m east-west.  The 63 pre-contact First Nation artifacts recovered 
included 37 pieces of chipping detritus, 17 pieces of ceramic and one retouched flake. Table 6 provides an artifact 
summary for the cultural material recovered from Cow Creek 3 (AgHn-11).  The complete artifact catalogue can be 
found in Appendix A. 
 

Table 6: Artifact Summary for Cow Creek 3 (AgHn-11) 

Artifact Quantity % 

Chipping Detritus 37 49.3 

Pre-Contact Ceramic 17 22.7 

Glass 12 16.0 

Faunal Remains 8 10.7 

Retouched Flake 1 1.3 

Artifact Total 75 100 
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The following sections provide detailed descriptions of the artifact assemblage recovered from Cow Creek 3 (AgHn-
11). 
 
Chipping Detritus 

 

Thirty seven pieces of chipping detritus were recovered from Cow Creek 3 (AgHn-11).  Chipping detritus is the 
waste product from the production of lithic tools and is the most commonly recovered artifact type on pre-contact 
First Nation sites in southern Ontario.  After the completion of a morphological analysis of the 37 pieces of chipping 
detritus, it was determined that the assemblage consists of 15 broken flakes, 11 secondary flakes, 10 tertiary 
flakes, and one primary flake. The majority of the recovered detritus was manufactured from Kettle Point chert 
(n=15, 39%) and Selkirk chert (n=10, 26%), with a few occurrences of Haldimand (n=5, 13%) and Onondaga (n=3, 
8%) chert. The remaining four pieces of chipping detritus (10%) are burnt and could not be assigned to a specific 
chert type.   
 
The recovered pieces of chipping detritus and retouched flake are considered to be temporally non-diagnostic, 
other than being produced by pre-contact First Nation peoples.  Temporally non-diagnostic artifacts such as these 
do not help to place the archaeological location within a specific time period or to a particular cultural group. 
 
Ceramics 

 
The introduction of pottery manufacture in Ontario began in the Early Woodland Period (950-400 BC) with fireable 
clays that were originally coil constructed.  Over time, pottery construction and decorative techniques were refined.  
Since vessel forms and decorative techniques have changed over time, the recovery of pre-contact ceramic 
material is significant as vessel morphology and ceramic decoration can aid in placing archaeological sites within a 
specific time period or to specific cultural groups (Adams Heritage 2009).   
 
Seventeen pieces of pre-contact ceramics were recovered from Cow Creek 3 (AgHn-11). The recovered ceramic 
sherds are manufactured on orange-red clay with fine to coarse temper, are thin and small, and appear to be 
constructed using the paddle-anvil technique rather than the earlier coil technique which dates the piece within the 
Middle or Late Woodland periods. Three pieces show evidence of burning. 
 
Faunal Remains 

 
During laboratory processing and analysis, eight faunal remains were identified in the Cow Creek 3 (AgHn-11) 
assemblage.  These remains were categorized to class and category as best as possible. Four pieces were small 
cortical fragments that could not be identified other than that they are mammalian, one of which had a discernible 
cut mark. The remaining five pieces include a humerus, distal femur fragment, and two long bone fragments from 
the class Rodentia. 
 
Lithic Tools  

 

One retouched flake was recovered from Cow Creek 3 (AgHn-11).  A retouched flake is a flake that has had 
smaller flakes removed in order to blunt, sharpen, and/or refine the edges The retouched flake recovered from Cow 
Creek 3 (AgHn-11) was manufactured on Kettle Point chert and was noted to have been retouched on two edges.   
 
Bottle Glass 
 
In addition to pre-contact First Nation artifacts, 12 pieces of bottle glass were recovered from Cow Creek 3 (AgHn-
11).  All 12 pieces were determined to be recent 20th century refuse and included six pieces of 7-Up green bottle 
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glass, 4 pieces of clear bottle glass, and two pieces of amber beer bottle glass.  These glass fragments are recent 
intrusions from the development and use of the Bright’s Grove Golf Course. 

3.1.2 Settlement Pattern 

During the hand excavation of Cow Creek 3 (AgHn-11), one subsurface stain was identified within test unit 295E 
480N:1.  The stain is described as a semi-circular stain extending from the centre of the south wall of the unit.  It 
extends 15 cm from the south wall and measures 20 cm in width.  It is characterized by dark brown, compact sand 
and no artifacts were observed within the feature.  Given the shape and size of this sterile feature, the stain was 
determined not to be a cultural feature, but an intact post hole from the various uses and changes of the landscape 
throughout the 19th and 20th centuries and does not to retain cultural heritage value or interest. 
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4. Analysis and Conclusions 

The Stage 3 site specific assessment of Cow Creek 3 (AgHn-11) further investigated the pre-contact First Nation 
archaeological site identified during the Stage 1-2 archaeological assessment previously conducted by (2016). 
 
After completion of this Stage 3 assessment, Cow Creek 3 (AgHn-11) was determined to represent a pre-contact 
First Nation archaeological site comprised of 63 pieces of pre-contact First Nation material over an area measuring 
approximately 26 m north-south by 26 m east-west. The recovered pre-contact First Nation artifacts consist of 37 
pieces of chipping detritus, 17 pieces of pre-contact ceramic and one retouched flake.  With the exception of 
primary flake, the presence of a large amount of broken, secondary, and tertiary flakes suggests that Cow Creek 3 
(AgHn-11) represents a location where the later stages of tool reduction, such as thinning and retouch, took place. 
Given the paucity of primary flakes and the lack of cores recovered, it is likely that initial reduction processes 
occurred in closer proximity to chert outcrops to the east and north.   
 
The recovered pieces of chipping detritus are considered to be temporally non-diagnostic, other than being 
produced by pre-contact First Nation peoples.  However, the presence of pre-contact ceramics manufactured using 
the paddle-anvil technique is indicative of Middle Woodland period or later date of occupation.  Based on an 
analysis of the artifacts recovered from Cow Creek 3 (AgHn-11), this site most likely represents a seasonal 
campsite occupied during the Middle Woodland period (400 BC-800 AD).   
 
The Stage 3 archaeological assessment of Cow Creek 3 (AgHn-10) resulted in the identification of a diffuse lithic 
scatter possessing one or more First Nation ceramic sherds.  Based on these findings, Cow Creek 3 (AgHn-11) 
retains cultural heritage value and/or interest and fulfills the criteria for a Stage 4 mitigation of development impacts 
based on Section 3.4.1, Standard 1 (a,c) of the Standards and Guidelines for Consultant Archaeologists (Ontario 
Government 2011). 
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5. Recommendations 

In accordance with Section 3.4, Standard 1e of the Standards and Guidelines for Consultant Archaeologists 
(Ontario Government 2011), Cow Creek 3 (AgHn-11) is considered to retain cultural heritage value and/or interest 
as it was determined to represent a Woodland period occupation.  As such, a Stage 4 mitigation of development 

impacts is required. 

 
Avoidance and protection are the preferred options for Stage 4 mitigation either through project redesign or 
excluding or incorporating the area of the archaeological site into the development plan (Section 4.1, Standards 
and Guidelines for Consultant Archaeologists, Ontario Government 2011). Upon discussion with the proponent, it 
was determined that project redesign was not feasible and impacts to Cow Creek 3 (AgHn-11) cannot be mitigated 
through avoidance and protection strategies.  As such, the site must be subject to mitigation through excavation.  

The purpose of a Stage 4 mitigation through excavation is to document the archaeological context, the presence of 
any subsurface cultural features and artifacts, document the removal of the archaeological site, and to preserve the 
information from the archaeological site for future study. The Stage 4 mitigation must adhere to the standards 
presented in Section 4.2 of the Standards and Guidelines for Consultation Archaeologists (Ontario Government 
2011) and the excavation strategy should proceed as follows: 

 Hand excavation should consist of a series of 1 m2 test units placed in the areas of greatest artifact 
concentration (i.e. those with more than 10 artifacts per unit) (Figure 4);  
 

 Areas with large artifact concentrations will be block excavated and excavation will not be considered complete 
until there are yields of fewer than 10 artifacts at the edge of the block excavation and no edge units contain 
two or more formal tools, diagnostic, or heat altered artifacts; 

 
 All excavated soil is to be screened through mesh with an aperture of no greater than 6 mm and units are to be 

excavated a minimum of 5 cm into subsoil, unless excavation uncovers a cultural feature; and 
 

 When cultural features are identified, they should be fully exposed and documented with the plan and profile 
recorded onto the same grid as unit excavation and excavated by hand with all soil sifted through 6 mm screen 
and all cultural material collected (Ontario Government 2011, Section 4.2.3). Excavation must extend, 
regardless of artifact yield, 2 m beyond any uncovered cultural features.  

 
As per Section 3.5, Standard 1, in order to create an appropriate mitigation strategy that considers input from First 
Nation communities, it is recommended that prior to beginning the Stage 4 mitigation the archaeological consultant 
should engage with Aamjwinaang of Sarnia and Kettle Stoney Point First Nations to gather input regarding the 
Stage 4 strategy.   

The Ministry of Tourism, Culture and Sport is asked to accept this report into the Ontario Public Register of 
Archaeological Reports thereby concurring with the recommendations presented herein. As further archaeological 
work has been recommended, archaeological concerns under land use planning and development are not yet 
considered addressed for this project. 
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6. Advice on Compliance with Legislation 

This report is submitted to the Ontario Minister of Tourism, Culture and Sport as a condition of licensing in 
accordance with Part VI of the Ontario Heritage Act, R.S.O. 1990, c 0.18. The report is reviewed to ensure that it 
complies with the standards and guidelines that are issued by the Minister, and that the archaeological fieldwork 
and report recommendations ensure the conservation, protection and preservation of the cultural heritage of 
Ontario. When all matters relating to archaeological sites within the project area of a development proposal have 
been addressed to the satisfaction of the Ministry of Tourism, Culture and Sport, a letter will be issued by the 
ministry stating that there are no further concerns with regard to alterations to archaeological sites by the proposed 
development. 

It is an offence under Sections 48 and 69 of the Ontario Heritage Act for any party other than a licensed 
archaeologist to make any alteration to a known archaeological site or to remove any artifact or other physical 
evidence of past human use or activity from the site, until such time as a licensed archaeologist has completed 
fieldwork on the site, submitted a report to the Minister stating that the site has no further cultural heritage value or 
interest, and the report has been filed in the Ontario Public Register of Archaeology Reports referred to in Section 
65.1 of the Ontario Heritage Act. 

Should previously undocumented archaeological resources be discovered, they may be a new archaeological site 
and therefore subject to Section 48(1) of the Ontario Heritage Act. The proponent or person discovering the 
archaeological resources must cease alteration of the site immediately and engage a licensed consultant 
archaeologist to carry out archaeological fieldwork, in compliance with Section 48(1) of the Ontario Heritage Act. 

Archaeological sites recommended for further work or protection remain subject to Section 48(1) of the Ontario 
Heritage Act and may not be altered, or have artifact removed from them, except by a person holding an 
archaeological license. 
 
The Cemeteries Act, R.S.O. 1990 c. C.4 and the Funeral, Burial and Cremation Services Act, 2002, S.O. 2002, 
c.33 (when proclaimed in force) require that any person discovering human remains must notify the police or 
coroner and the Registrar of Cemeteries at the Ontario Ministry of Consumer Services. 
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8. Images 

8.1 Photographs 

 

Photo 1: Field conditions at Cow Creek 3 (AgHn-11), facing 

south 

 

Photo 2: Establishing Stage 3 grid across Cow Creek 3  

(AgHn-11), facing east 

Photo 3: Stage 3 test unit excavation, facing southeast 

 

Photo 4: Stage 3 test unit excavation, facing northwest 
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Photo 5: Typical Stage 3 test unit, note mottling 

disturbance in walls, 305E 480N: 1 

Photo 6: Typical Stage 3 test unit, note mottling 

disturbance on west wall, north profile,  

305E 480N: 1 

 

Photo 7: Evidence of previous disturbance in 310E 475N:5 Photo 8: Feature 1 plan view, 295E 480N:1 

 

Photo 9: Fence post stain, 295E 480N:1, south wall Photo 10: Condition of Cow Creek 3 (AgHn-11) at 

completion of excavation, facing south 
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8.2 Artifact Plates 

 

Plate 1: Representative Sample of Artifacts from Cow Creek 3 (AgHn-11) 

(A: Chipping detritus, B: Fragmentary Ceramic Sherds, C: Faunal remains, D: Retouched flake, E: Bottle glass/Refuse) 
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9. Figures 

All maps for the Stage 3 archaeological assessment of Cow Creek 3 (AgHn-11) are provided in the following pages. 
Maps providing the location of the archaeological sites are not subject to the Freedom of Information Act as the 
disclosure of this information has led to looting in the past.  Any information that pinpoints the location of Cow 
Creek 3 (AgHn-11) and GPS coordinates, are provided in the Supplementary Documentation to this report. 
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Location of Study Area

V#: 

Datum: NAD 83 Zone 17
Source: Web Mapping Service
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This drawing has been prepared for the use of AECOM's client and may not be used, reproduced or relied upon by 
third parties, except as agreed by AECOM and its client, as required by law or for use by governmental reviewing 

agencies. AECOM accepts no responsibility, and denies any liability whatsoever, to any party that modifies 
this drawing without AECOM's express written consent.
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Study Area in Detail

V#: 

Datum: NAD 83 Zone 17
Source: ESRI 2015,
DigitalGlobe 2015

This drawing has been prepared for the use of AECOM's client and may not be used, reproduced or relied upon by 
third parties, except as agreed by AECOM and its client, as required by law or for use by governmental reviewing 

agencies. AECOM accepts no responsibility, and denies any liability whatsoever, to any party that modifies 
this drawing without AECOM's express written consent.
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Appendix A 
Stage 3 Artifact Catalogue 
Cow Creek 3 (AgHn-11)  
Part of Lot 8, Broken Front Concession, Geographic 
Township of Sarnia, now the City of Sarnia, Lambton 
County, Ontario  



Cat. # East North 
Subunit 

or 
Context 

Depth 
(m) 

Artifact Quantity Morph. Chert Comments 

5 305 470 1 0.21 Fragmentary sherd 3   
Smooth surface, large inclusions, granite temper, 
light brown, no surface finish; 5mm; undecorated 

6 305 470 1 0.21 faunal remains 3   Rodent- 2 long bone frags, 1 small corticle fragment 

7 305 470 1 0.21 Chipping Detritus 2 Secondary Kettle Point 1 brown, 1 white/ grey- bulb platform 

8 305 470 1 0.21 Chipping Detritus 1 Broken Kettle Point Grey/ clear translucent 

9 300 475 1 0.23 faunal remains 1   Small mammal (rodent?), distal femur fragment 

10 305 480 1 0.44 glass, bottle 5   2 green, 1 clear, 2 beer bottle 

11 305 480 1 0.44 Retouched flake 1  Kettle Point 2 edges, fragment 

12 305 480 1 0.44 Chipping Detritus 1 Primary Haldimand cortex, platform 

13 305 480 1 0.44 Fragmentary sherd 8   

3 burnt (black); coarse grained, quartz temper, 4 
(orange), 4 smooth interiorm coarse exterior, 4 small 
frags 

14 310 475 5 0.41 Fragmentary sherd 1   
coarse grained, quartz temper, one side orange, 1 
black 

15 310 475 5 0.41 Chipping Detritus 1 Secondary Kettle Point Platform and bulb 

16 310 475 5 0.41 Chipping Detritus 1 Broken Burnt Potlid 

17 310 475 5 0.41 Chipping Detritus 2 Secondary Onondaga  
18 310 475 5 0.41 Chipping Detritus 1 Broken Onondaga  
19 310 475 5 0.41 Chipping Detritus 2 Broken Haldimand  
20 295 480 1 0.34 Chipping Detritus 1 Secondary Selkirk Cortex, patina- white 

21 295 480 1 0.34 Chipping Detritus 1 Secondary Kettle Point  
22 295 480 1 0.34 faunal remains 1   Small mammal humerus 

23 310 480 1 0.39 faunal remains 3   Medium mammal, 1 cut, 2 small frags 

24 310 480 1 0.39 glass, bottle 7   4 7-Up green; 3 clear, body 

25 310 470 1 0.27 Fragmentary sherd 2   
Small body, coarse grained, quartz temper, 1 
smooth, 1 interior frag 

26 310 470 1 0.27 Chipping Detritus 1 Secondary Selkirk  
27 310 470 1 0.27 Chipping Detritus 2 Tertiary Selkirk  
28 310 470 1 0.27 Chipping Detritus 2 Broken Burnt Potlids 

29 310 470 1 0.27 Chipping Detritus 1 Secondary Kettle Point Some cortex 



Cat. # East North 
Subunit 

or 
Context 

Depth 
(m) 

Artifact Quantity Morph. Chert Comments 

30 310 470 1 0.27 Chipping Detritus 2 Tertiary Kettle Point  
31 310 470 1 0.27 Chipping Detritus 2 Broken Haldimand  
32 310 465 5 0.41 Fragmentary sherd 3   

7mm, coarse grained, quartz temper, smooth 
exterior, orange colour; 2 small pieces 

33 310 465 5 0.41 Chipping Detritus 4 Tertiary Kettle Point  
34 310 465 5 0.41 Chipping Detritus 3 Broken Kettle Point  
35 310 465 5 0.41 Chipping Detritus 1 Broken Burnt Potlids 

36 310 465 5 0.41 Chipping Detritus 2 Secondary Selkirk  
37 310 465 5 0.41 Chipping Detritus 2 Tertiary Selkirk  
38 310 465 5 0.41 Chipping Detritus 2 Broken Selkirk  
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1. Project Background  

AECOM was contracted by Monteith Brown Planning Consultants on behalf of Bright’s Grove Golf Course to 
conduct the required Stage 3 archaeological assessment of archaeological site Cow Creek 3 (AgHn-11) identified 
on land included as part of the proposed Bright’s Grove Golf Course redevelopment.  Cow Creek 3 (AgHn-11) is 
located on part of Lot 8, Broken Front Concession, Geographic Township of Sarnia, now the City of Sarnia, 
Lambton County, Ontario (Figure 1).   

The Stage 3 archaeological assessment was conducted to meet the requirements of Section 3 of the Planning Act, 
and Section 2.6 of the most recent Provincial Policy Statement of April 30, 2014 (Ontario Government 1990a) and 
was conducted prior to Draft Plan approval by the City of Sarnia. This project is also subject to the Ontario Heritage 

Act (Ontario Government 1990b) and the Ontario Ministry of Tourism, Culture and Sport’s (MTCS) Standards and 

Guidelines for Consultant Archaeologists (Ontario Government 2011). 
 
The Stage 3 archaeological assessment of Cow Creek 3 (AgHn-11) was conducted by AECOM on June 8-9, 2016 
under PIF number P438-0085-2015.  Permission to access the study area to conduct all required archaeological 
fieldwork activities, including the removal of artifacts, was provided by the landowner, Mr. Jay Peters.  There were 
no limits placed on access. 

In accordance with Section 3.4, Standard 1e of the Standards and Guidelines for Consultant Archaeologists 
(Ontario Government 2011), Cow Creek 3 (AgHn-11) is considered to retain cultural heritage value and/or interest 
as it was determined to represent a Woodland period occupation.  As such, a Stage 4 mitigation of development 

impacts is required. 

 
Avoidance and protection are the preferred options for Stage 4 mitigation either through project redesign or 
excluding or incorporating the area of the archaeological site into the development plan (Section 4.1, Standards 

and Guidelines for Consultant Archaeologists, Ontario Government 2011). Upon discussion with the proponent, it 
was determined that project redesign was not feasible and impacts to Cow Creek 3 (AgHn-11) cannot be mitigated 
through avoidance and protection strategies.  As such, the site must be subject to mitigation through excavation.  

The purpose of a Stage 4 mitigation through excavation is to document the archaeological context, the presence of 
any subsurface cultural features and artifacts, document the removal of the archaeological site, and to preserve the 
information from the archaeological site for future study. The Stage 4 mitigation must adhere to the standards 
presented in Section 4.2 of the Standards and Guidelines for Consultation Archaeologists (Ontario Government 
2011) and the excavation strategy should proceed as follows: 

 Hand excavation should consist of a series of 1 m2 test units placed in the areas of greatest artifact 
concentration (i.e. those with more than 10 artifacts per unit) (Figure 4);  
 

 Areas with large artifact concentrations will be block excavated and excavation will not be considered complete 
until there are yields of fewer than 10 artifacts at the edge of the block excavation and no edge units contain 
two or more formal tools, diagnostic, or heat altered artifacts; 

 
 All excavated soil is to be screened through mesh with an aperture of no greater than 6 mm and units are to be 

excavated a minimum of 5 cm into subsoil, unless excavation uncovers a cultural feature; and 
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 When cultural features are identified, they should be fully exposed and documented with the plan and profile 
recorded onto the same grid as unit excavation and excavated by hand with all soil sifted through 6 mm screen 
and all cultural material collected (Ontario Government 2011, Section 4.2.3). Excavation must extend, 
regardless of artifact yield, 2 m beyond any uncovered cultural features.  

 
As per Section 3.5, Standard 1, in order to create an appropriate mitigation strategy that considers input from First 
Nation communities, it is recommended that prior to beginning the Stage 4 mitigation the archaeological consultant 
should engage with Aamjwinaang of Sarnia and Kettle Stoney Point First Nations to gather input regarding the 
Stage 4 strategy.   

The Ministry of Tourism, Culture and Sport is asked to accept this report into the Ontario Public Register of 
Archaeological Reports thereby concurring with the recommendations presented herein. As further archaeological 
work has been recommended, archaeological concerns under land use planning and development are not yet 
considered addressed for this project. 
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2. UTM Coordinates  

The following UTM coordinates were taken from a Garmin GPS Map 64st unit with a minimal accuracy of ± 2 m, 
using the North American Datum (NAD 83) with a minimal accuracy of two metres. 
 
 
Table 1: UTM Coordinates for Cow Creek 3 (AgHn-11) 

Item Comments 
17T UTM Coordinates (NAD 83) 

Easting Northing 

Datum 1 300E 500N 398276 4764959 
Datum 2 305E 500N 398284 4764958 

Permanent Landmark SW corner of 
parking lot 398264 4765201 

Centroid  398285 4764935 
North Limits  398283 4764949 
East limits  398296 4764935 
South limits  398292 4764922 
West limits  398272 4764935 
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3. Maps  

Maps pertaining to the Stage 3 archaeological assessment of Cow Creek 3 (AgHn-11) are provided in the following 
pages, including those that indicate the exact location of the site.   
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About AECOM 

AECOM (NYSE: ACM) is built to deliver a better world. We design, 
build, finance and operate infrastructure assets for governments, 
businesses and organizations in more than 150 countries.  
As a fully integrated firm, we connect knowledge and experience 
across our global network of experts to help clients solve their most 
complex challenges.  
From high-performance buildings and infrastructure, to resilient 
communities and environments, to stable and secure nations, our 
work is transformative, differentiated and vital. A Fortune 500 firm, 
AECOM companies had revenue of approximately US$19 billion 
during the 12 months ended June 30, 2015.  
See how we deliver what others can only imagine at  
aecom.com and @AECOM. 
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