
 
 
 
 
 
 
 
 
 
 

The Stage 4 Salvage Excavation of the Mt. Albion West Site 
(AhGw-131) 

Cultural Heritage Resource Assessment, 
Red Hill Creek Expressway (North-South Section) 

Impact Assessment, City of Hamilton, Ontario 
 

License Report 
 
 
 

Prepared for 
 

The City of Hamilton 
Transportation, Operations and Environment 

Division 
77 James Street North, Suite 320 

Hamilton, Ontario L8R 2K3 
Tel.: 905.546.3720 
Fax.: 905.546.2385 

Heritage Operations Unit 
Ministry of Culture 

400 University Ave., 4th Floor 
Toronto, Ontario M7A 2R9 

Tel.: 416.314.7148 
Fax.: 416.314.7175 

 
Prepared by 

 
ARCHAEOLOGICAL SERVICES INC. 

528 Bathurst Street 
Toronto, Ontario M5S 2P9 

Tel.: 416.966.1069 
Fax: 416.966.9723 

General Email: archaeology@sympatico.ca 
Website: www.archaeologicalservices.on.ca 

 
Archaeological Licences 2000-016, 2001-053, P046, P117 

MCL CIFs 2000-016-129, 2001-053-015, P046-004, P117-012 
 
 

ASI File: 02HW-02b – 05SP-20 
 

June 2007



 
Archaeological Services Inc. 

PROJECT PERSONNEL 
 
 

Project Directors: Robert I. MacDonald   
 Peter Storck  
 Ronald F. Williamson  
   
Project Archaeologists: Greg Braun Heidi Ritscher 
 Andrew Clish  Christopher Watts 
   
Field Archaeologists: Shaun Austin Stewart Jones 
 Kristi Bates Vivian Livojevic 
 Dana Campbell Mark Mahood 

 Katherine Cappella Jennifer McKee 
 Andrea Carnevale Irena Miklavcic 
 George Clark Chris Moore 
 Lana Crucefix Rob Pihl 
 Sonya Ellis Susan Scozzaro 
 Jeremy Galea Andrew Stewart 
 Kevin Gibbs Mike Tetreau 
 Cara Howell Doug Todd 
 Shelly Huson Bruce Welsh 
 Tara Jenkins  

   
Laboratory Manager: Kristine Crawford 
   
Artifact Processing: Kristine Crawford   
 Tara Jenkins  
 Danielle Macdonald  
   
Analysis & Report Preparation: Robert I. MacDonald1 Doug Todd1 
 Andrew Stewart2 Peter von Bitter3 
 Peter Storck Ronald F. Williamson1 
 David Robertson1  
   
Graphics: Andrew Clish Roberto Grillo 

 Sarina Finlay Robert I. MacDonald 
   
Report Compilation & Editing Andrea Carnevale  

 
 
 
1 Archaeological Services Inc. 
2 Strata Consulting 
3 Department of Natural History, Royal Ontario Museum & Department of Geology, University of Toronto 
 
 
 



 
Archaeological Services Inc. 

ACKNOWLEDGEMENTS 
 
Many individuals assisted or contributed to our work at the Mt. Albion West site. These include Mr. Chris 
Murray, former Director of Red Hill Valley Project for the City of Hamilton, and Mr. Bill Annable of 
Water Regime Investigations and Simulations Inc., Mr. Peter Carruthers and Mr. Neal Ferris, then of the 
Ministry of Culture. We would also like to thank Kenneth Steele, Ontario Ministry of Natural Resources, 
for geological data, Carleton Brett of the University of Cincinatti, Edward Freeman of Toronto, Peter 
Martini of the University of Guelph, David Rudkin of the Royal Ontario Museum, Toronto, and 
Christopher Stott of Owen Sound, for their help with stratigraphic interpretation and with related 
geological matters. Finally, we thank William Parkins of Thorold, for allowing us to cite and utilize his 
work. 
 
 



 
Archaeological Services Inc. 

TABLE OF CONTENTS 
 
1.0 INTRODUCTION & BACKGROUND TO THE SALVAGE EXCAVATION OF THE MT. ALBION 

WEST SITE (AHGW-131) by David A. Robertson and Ronald F. Williamson............................................8 
1.1 INTRODUCTION............................................................................................................................................8 
1.2 PREVIOUS RESEARCH AT THE MT. ALBION WEST SITE (AHGW-131) ........................................................10 

2.0 ENVIRONMENTAL SETTING by Andrew Stewart .................................................................................13 
2.1 PHYSICAL GEOGRAPHY AND VEGETATION................................................................................................13 
2.2 CLIMATE ...................................................................................................................................................16 
2.3 ANIMALS...................................................................................................................................................16 
2.4 CONCLUSION .............................................................................................................................................17 

3.0 GEOLOGICAL ASPECTS OF THE MT. ALBION WEST SITE by Peter H. von Bitter .....................18 
3.1 INTRODUCTION..........................................................................................................................................18 
3.2 TIME FRAMES............................................................................................................................................19 
3.3 BEDROCK STRATIGRAPHY OF THE MT. ALBION AREA...............................................................................19 
3.4 THE ONONDAGA FORMATION AND ONONDAGA FORMATION CHERT.........................................................24 
3.5 THE GOAT ISLAND FORMATION AND GOAT ISLAND FORMATION CHERT ..................................................28 
3.6 ACCESS TO THE LAKE ONTARIO BASIN 11,000-10,500 YBP.......................................................................29 

4.0 METHOD OF INVESTIGATION AND SITE DEFINITION by David A. Robertson and Ronald F. 
Williamson.....................................................................................................................................................30 

4.1 SITE INVESTIGATION AND DEFINITION ......................................................................................................30 
5.0 DESCRIPTION OF THE ARTIFACTS by Peter Storck ..........................................................................32 

5.1 RAW MATERIAL ........................................................................................................................................32 
5.2 BIFACIALLY WORKED ARTIFACTS.............................................................................................................33 

5.2.1 Preforms ..............................................................................................................................................33 
5.2.2 Projectile Points/Fragments ................................................................................................................39 
5.2.3 Drill .....................................................................................................................................................49 
5.2.4 Wedges.................................................................................................................................................49 
5.2.5 Fragments of Unidentified Bifacially Worked Artifacts.......................................................................51 

5.3 UNIFACIALLY WORKED ARTIFACTS AND DEBITAGE .................................................................................52 
5.3.1 End Scrapers........................................................................................................................................52 
5.3.2 Side Scrapers .......................................................................................................................................58 
5.3.3 Fragment of Denticulated Scraper ......................................................................................................58 
5.3.4 Beaked Scrapers ..................................................................................................................................59 
5.3.5 Distal bit fragments .............................................................................................................................60 

5.4 FLAKE GRAVERS .......................................................................................................................................60 
5.6 COMBINATION TOOLS ...............................................................................................................................62 
5.7 FRAGMENTS OF UNIDENTIFIED SCRAPERS.................................................................................................64 
5.8 FRAGMENTS OF UNIDENTIFIED UNIFACIALLY WORKED TOOLS ................................................................65 
5.9 NOTCHED FLAKES .....................................................................................................................................68 
5.10 UTILIZED FLAKES......................................................................................................................................68 

6.0 MT. ALBION WEST SITE (AHGW-131): LITHIC DEBITAGE by Robert MacDonald, Douglas Todd, 
and Andrew Stewart ......................................................................................................................................69 

6.1 INTRODUCTION..........................................................................................................................................69 
6.2 ANALYTICAL APPROACHES TO DEBITAGE.................................................................................................70 
6.3 DEBITAGE TYPOLOGY ...............................................................................................................................71 
6.4 DEBITAGE ANALYSIS.................................................................................................................................75 



 
Archaeological Services Inc. 

6.5 INTERPRETATIONS .....................................................................................................................................76 
7.0 DEFINING THE GAINEY/EARLY PALEO-INDIAN COMPONENT AT MT. ALBION WEST by 

Peter Storck ...................................................................................................................................................78 
7.1 INTRODUCTION..........................................................................................................................................78 
7.2 THE GAINEY-TYPE FLUTED BIFACE...........................................................................................................78 
7.3 THE GAINEY TOOLKIT...............................................................................................................................80 
7.4 IDENTIFYING THE GAINEY/EARLY PALEO-INDIAN COMPONENT AT MT. ALBION WEST ............................83 
7.5 CONCLUSION .............................................................................................................................................87 
7.6 THE AGE OF THE GAINEY COMPONENT AT MT. ALBION WEST .................................................................88 

8.0 THE STRUCTURE OF THE GAINEY COMPONENT AT MT. ALBION WEST by Peter Storck....90 
8.1 THE FIRST SAMPLE AND FIRST LEVEL OF ANALYSIS .................................................................................90 

8.1.1 Culturally Diagnostic Paleo-Indian Artifacts and Toolstone...............................................................90 
8.1.2 Considerations in Using a Larger Artifact Sample for Analytical Purposes .......................................93 
8.1.3 Artifacts of Ambiguous Paleo-Indian and/or Later Cultural Affiliation ..............................................93 
8.1.4 Artifacts Postdating the Paleo-Indian Occupation ..............................................................................93 
8.1.5 Conclusion ...........................................................................................................................................94 

8.2 THE SECOND SAMPLE AND SECOND LEVEL OF ANALYSIS .........................................................................94 
8.3 THE COMBINED (FIRST AND SECOND) SAMPLES AND THE STRUCTURE OF THE GAINEY OCCUPATION ......95 

8.3.1 Number and Size of Activity Areas.......................................................................................................95 
8.3.2 Relationships between the Five Areas: refits .......................................................................................95 

8.4 INTER-AREA COMPARISONS: ARTIFACT CONTENT ....................................................................................97 
8.4.1 Intra-Site Differences in Artifact Content ............................................................................................98 

8.5 CONCLUSIONS .........................................................................................................................................103 
9.0 GAINEY LAND-USE AS SEEN FROM MT. ALBION WEST by Peter Storck ..................................106 

9.1 INTERCEPT HUNTING...............................................................................................................................106 
9.2 STAGING BAND MOVEMENTS BETWEEN UPLAND AND LOWLAND HABITATS..........................................107 
9.3 REPLACEMENT RATE OF FLUTED BIFACES ..............................................................................................108 
9.4 USE OF GOAT ISLAND CHERT IN THE TOOLKIT ........................................................................................111 
9.5 EVIDENCE FROM EXOTIC TOOLSTONES/KNAPPING TOOLS ......................................................................112 
9.6 GAINEY BAND MOVEMENTS PRIOR TO OCCUPATION AT MT. ALBION WEST ..........................................112 
9.7 CONCLUSIONS: MT. ALBION WEST IN THE CONTEXT OF GAINEY LAND-USE ..........................................116 

10.0 REFERENCES CITED.............................................................................................................................117 
 
 

List of Figures 
 

Figure 1: The location of the Mt. Albion West (AhGw-131) in the City of Hamilton...................................................9 
Figure 2: The Mt. Albion West site (AhGw-131) within to the Red Hill Creek Expressway project area. .................10 
Figure 3: Location of test pits and culturally diagnostic artifacts ................................................................................31 
Figure 4: Surface geology and topography of the Mt. Albion West site region...........................................................14 
Figure 5: Stratigraphy of the Hamilton-Mt. Albion-Stoney Creek area.......................................................................20 
Figure 6: Bedrock geology of the Toronto, Hamilton and Niagara region, including that of the Lake Ontario basin. 22 
Figure 7: Distribution of the Onondaga Formation in the Niagara Peninsula and western New York ........................25 
Figure 8: Distribution of diagnostic tools/tool fragments and toolstone (Fossil Hill chert) attributed to the Early 

Paleo-Indian/Gainey component at Mt. Albion West. .................................................................................91 
Figure 9: Distribution of combined samples (diagnostic and non-diagnostic) tools/tool fragments and toolstones at 

Mt. Albion West ..........................................................................................................................................96 
Figure 10: Area B – Excavation units and artifact distribution by tool type..............................................................100 
Figure 11: Area A – Excavation units and artifact distribution by tool type..............................................................101 



 
Archaeological Services Inc. 

Figure 12: Area C, D and E – Excavation units and artifact distribution by tool type...............................................102 
 
 

List of Plates 
 
Plate 1: Preforms..........................................................................................................................................................37 
Plate 2: Fluted Projectile Points/Fragments. ................................................................................................................40 
Plate 3: Channel Flake Bases.......................................................................................................................................45 
Plate 4: Miscellaneous Projectile Points/Fragments. ...................................................................................................46 
Plate 5: Drill.................................................................................................................................................................49 
Plate 6: Wedges and Unidentified Bifacially Worked Artifacts/Fragments.................................................................50 
Plate 7: End Scrapers ...................................................................................................................................................52 
Plate 8: Miscellaneous Unifacially Worked Tools/Fragments.....................................................................................56 
Plate 9: Gravers. ..........................................................................................................................................................61 
Plate 10: Combination Tools .......................................................................................................................................63 
Plate 11: Cutting/scraping tool with single graver spur. ..............................................................................................64 
 
 

List of Tables 
 
Table 1: Some pollen diagram and plant macrofossil sites within 50 km of the Mt. Albion West site........................15 
Table 2: Ordovician sedimentary formations and their thicknesses logged in deep drill holes at Milton and Clarkson, 

Ontario...........................................................................................................................................................23 
Table 3: Preform Attributes .........................................................................................................................................33 
Table 4: Channel Flake Bases......................................................................................................................................43 
Table 5: Channel Flake Mid-Sections..........................................................................................................................44 
Table 6: Wedges ..........................................................................................................................................................49 
Table 7: “Simple” End Scrapers ..................................................................................................................................53 
Table 8: Notched End Scrapers ...................................................................................................................................54 
Table 9: Spurred End Scrapers ....................................................................................................................................55 
Table 10: Unclassified End Scraper Fragments ...........................................................................................................57 
Table 11: Beaked Scrapers ..........................................................................................................................................59 
Table 12: Fragments of Unidentified Unifacially Worked Tools ................................................................................65 
Table 13: Notched Flakes ............................................................................................................................................68 
Table 14: Debitage Typology - Overview ...................................................................................................................72 
Table 15: Debitage Typology – Comparison with Parkhill* Site Typology ................................................................72 
Table 16: Debitage Typology – Detailed Criteria........................................................................................................73 
Table 17: Mt. Albion West Debitage Assemblage – Frequency by Type....................................................................76 
Table 18: Cores and Tool Types/Classes Attributed to the Gainey Complex in Michigan, Ontario and Western New 

York State....................................................................................................................................................81 
Table 19: Culturally Diagnostic Artifacts Attributed to the Gainey/Early Paleo-Indian Component at Mt. Albion 

West: all areas combined (Includes complete tools and tool fragments) .....................................................87 
Table 20: List of Conjoined Artifacts ..........................................................................................................................97 
Table 21: Distribution of Tool Classes in the Combined (First and Second) Samples Assigned to the Gainey 

Component in Areas A - D1 ........................................................................................................................98 
Table 22:  Distribution of Preforms by Raw Material Type and Stage of Reduction 1 ...............................................99 
Table 23:  Tools of Goat Island Chert Assigned to the Gainey Component ..............................................................103 
Table 24: Artifacts in the Combined (First and Second) Samples Attributed to the Gainey component: Area A 

(Includes complete tools and tool fragments) ............................................................................................104 
Table 25: Artifacts in the Combined (First and Second) Samples Attributed to the Gainey Component:  Area B 

(Includes complete tools and tool fragments) ............................................................................................104 
Table 26: Artifacts in the Combined (First and Second) Samples Attributed to the Gainey Component:  Area C 

(Includes complete tools and tool fragments)...................................................................................................105 



 
Archaeological Services Inc. 

Table 27: Artifacts in the Combined (First and Second) Samples Attributed to the Gainey Component: Area D 
(Includes complete tools and tool fragments)...................................................................................................105 

Table 28: Estimates of the Number of Fluted Bifaces Discarded at Mt. Albion West...............................................109 
Table 29: Estimates of the Number of Newly Manufactured Fluted Bifaces That May Have Been Made at Mt. 

Albion West (Based on channel flake bases and mid-sections from all areas combined) ................................110 
Table 30: Estimates of Preforms (1) Consumed at Mt. Albion West: By Area and Raw Material Type...................114 
Table 31: Tool Frequency by Raw Material Type at Mt. Albion West (All areas combined) ...................................115 
Table 32: Raw Material Depletion Rate ....................................................................................................................115 
 
 

List of Appendices 
 

Appendix 1: Goat Island (Silurian) and Onondaga (Devonian) Formation Chert Compared ....................................132 
Appendix 2: Summary of Characteristics of Goat Island and Onondaga Formation Chert .......................................133 
Appendix 3: Classification and Catalogue of Artifacts from Mt. Albion West (AhGw-131)....................................135 
Appendix 4: Culturally Diagnostic Gainey/Early Paleo-Indian Tools, Debitage and Toolstone ...............................147 
Appendix 5: Gainey Sites/Isolates in Ontario............................................................................................................153 
Appendix 6: Flaked Lithic Artifact Catalogue...........................................................................................................160 
 
 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 8 

 

 
Archaeological Services Inc. 

1.0 INTRODUCTION & BACKGROUND TO THE SALVAGE EXCAVATION OF THE MT. 
ALBION WEST SITE (AhGw-131) 

 
 by David A. Robertson and Ronald F. Williamson 
 

1.1 Introduction 
 
The construction of the Red Hill Creek Expressway in the City of Hamilton has entailed extensive 
archaeological assessment and mitigation activities that have been carried out intermittently over the past 
25 years. The original Environmental Assessment conducted for the expressway was completed in 1980. 
This work involved archaeological survey of the majority of the lands to be disturbed by the project. 
Other portions of the valley were surveyed in the late 1980s and early 1990s as part of other projects 
directly or indirectly related to the expressway (e.g., Delcan 1980; Warrick 1990; MHCI 1996). Approval 
for the project to proceed was granted on the strength of the EA-related work in 1996, provided that the 
few significant sites that had been documented earlier were salvage excavated and some small areas that 
had not been part of the original design plan were assessed. The Region of Hamilton-Wentworth (now 
City of Hamilton) retained Archaeological Services Inc. (ASI) to carry out this work in 1996 (ASI 2003).  
 
As this work proceeded, however, it became apparent that some of the previous assessment work did not 
meet current professional standards. Moreover, there was some confusion as to where some sites were 
located relative to the expressway, and uncertainty as to whether or not some of these sites still existed. 
Therefore, the City commissioned ASI to complete a new study that involved resurveying all lands within 
the expressway project area to ensure that all archaeological concerns were addressed prior to any 
construction. By the time this survey work was completed, the total number of archaeological sites within 
the actual construction impact area of the expressway had increased from nine to 22, and two sites that 
were thought to have been destroyed were rediscovered and found to be relatively intact (ASI et al. 2003). 
Ten of these sites, of which seven were First Nations in origin, were subject to test and salvage 
excavations between 1998 and 2004, including the Mt. Albion West site, the primary component of which 
was Early Paleo-Indian (Figures 1 and 2). This document constitutes the final report on the Stage 4 
excavation activities completed at the Mt. Albion West site and the results of the subsequent analysis of 
the data recovered. 
 
All activities related to the Stage 4 excavation of the Mt. Albion West site were conducted under the 
project and field direction of Dr. Robert I. MacDonald, Dr. Peter Storck and Dr. Ronald F. Williamson. 
Field direction was also provided by Mr. Greg Braun, Mr. Andrew Clish, Ms. Heidi Ritscher and Dr. 
Christopher Watts. The project was conducted under licences 2000-016, 2001-053, P046, and P117 
issued to Dr. Ronald Williamson, Mr. Andrew Clish and Dr. Robert MacDonald, pursuant to the Ontario 
Heritage Act (R.S.O. 1990). Permission to access the site and to carry out all activities necessary for the 
purpose of this project was granted by the City of Hamilton. The 2003-2004 excavations were conducted 
May 6 to July 25, August 26 to 27, September 16 to October 9, October 20 to 24, and November 17 to 26, 
2003 and April 12 to April 30, 2004.   
 
The post-2002 Stage 4 field work was monitored by Six Nations observers under the guidance of Dr. 
Gary Warrick, Assistant Professor of Contemporary Studies at Wilfred Laurier University’s Brantford 
campus 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 9 

 

 
Archaeological Services Inc. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

and a former Ontario Ministry of Transportation Regional Archaeologist, who served as Six Nations’ 
archaeological advisor. This monitoring was a requirement of a protocol established between Six Nations and 
the City concerning archaeological and natural heritage resource concerns within the Red Hill Creek 
Expressway project area. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Location of Mount Albion West (AhGw-131) in southern Ontario. 

Figure 2: The location of the Mt. Albion West (AhGw-131) in the City of Hamilton 
NTS sheet 30M/4 (ed. 7, 1996) 
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1.2 Previous Research at the Mt. Albion West Site (AhGw-131) 
 
The Mt. Albion West site, was found on the west side of Mt. Albion Road and north of Mud Street during an 
archaeological assessment of the proposed corridor that would pass through the Red Hill Creek valley 
situated on the eastern edge of the city of Hamilton (Figure 3). 
 
First indications of the site were discovered in 1996 during the course of surface collecting and subsurface 
testing on open fields behind (south) of the Niagara Escarpment between Mt. Albion Road and the Red Hill 
Creek valley. Among the first discoveries were a biface of Onondaga chert and an Early Archaic Nettling 
projectile point. The initial discoveries were at a location roughly 30 metres east of the Red Hill Creek valley 
and 70 metres south of the Niagara Escarpment, a location subsequently called Area 1. In 1998, Stage 3 test 
excavations in this area produced the basal fragment of a Gainey-type Early Paleo-Indian fluted biface. This 
was the first confirmation of the presence of Early Paleo-Indian material on the archaeological site. The 

Figure 3: The Mt. Albion West site (AhGw-131) within the Red Hill Creek Expressway project area. 
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presence of a few artifacts diagnostic of periods later than Early Paleo-Indian resulted in considerable effort 
to determine if any of these other occupations were substantial.  
 
Following that discovery, subsequent additional surface collecting and widespread subsurface testing in the 
vicinity of Area 1 led to the discovery of additional Early Paleo-Indian material in a second area, referred to 
as Area 6 (a designation based on the order of discoveries in the highway corridor generally) (Figure 4). This 
area was also extensively excavated and helped further define the character and geographic extent of the 
Early Paleo-Indian site. 
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2.0 ENVIRONMENTAL SETTING 
 
 by Andrew Stewart  
 
Archaeological excavations at the Mt. Albion West site produced no sub-plough zone features yielding 
pollen or other fossil evidence of palaeo-environmental conditions of the site. An approach to 
environmental reconstruction must be made, therefore, using floral and faunal evidence from other 
Gainey phase Palaeo-Indian sites, as well as with palaeo-ecological data from non-archaeological fossil-
yielding sites in the landscape, combined with a knowledge of the mapped physical geography (surface 
geology, topography) of the Mt. Albion region (Feenstra 1975, Karrow 1987). Landscape reconstruction 
must take into account the low stage of the lake in the Ontario basin at approximately the time of the 
Gainey phase occupation of the site. At about 11,400 rybp, early Lake Ontario was about 100 m below 
present level (bpl) and had receded in the western basin to a distance of 20-25 km east of the present 
shoreline in Burlington Bay (Coakley and Karrow 1994).  
 
A problem of reconstructing environment and landscape in general during the Gainey phase is the rapidly 
evolving nature of the physical and biotic environment as well as the climate during the early postglacial 
period. The Gainey phase, the earliest phase of Palaeo-Indian occupation of the lower Great Lakes, is not 
well defined chronologically but radiocarbon dates limiting the Palaeo-Indian occupation of the Arc site 
in western New York State establishes a range of between 11,700 ± 110 rybp and 10,370 ± 108 rybp 
(Storck and Holland 2003:282; Tankersley et al. 1997; see section 7.6 of this report).  
 
In general terms during the radiocarbon millennium starting at 11,000 rybp (longer in calendrical time), 
which encompasses the Younger Dryas cold event climate reversal (Haynes 1991), the physical and biotic 
landscape was in flux -- much more than at any other time during the post-glacial era. This instability is 
thought to have resulted in extremely patchy ecological conditions (Dincauze 2007, Shott 2007). Water 
levels were continually changing in the Great Lakes at rates that were probably noticeable within the span 
of individual human lifetimes. Exposed lakebeds in the Ontario and other lower Great Lakes basins 
provided new habitats and opportunities for the expansion of plants, animals and human foragers, with a 
possible concentration of resources around wetlands left by lake recession (Nicholas 1994, 1998). 
Southern Ontario was becoming more densely forested at a time of transition from an open forest and 
patchy landscape to a more uniform environment and closed spruce forest containing other boreal and 
deciduous forest species (Karrow and Warner 1988).  
 

2.1 Physical Geography and Vegetation 
 
The Mount Albion West site is located on the edge of the northeast-facing Niagara Escarpment at the top 
of the Red Hill Creek valley, which represents a major break or pass in the Escarpment (see discussion in 
Section 5: Gainey Land Use). To the north and east, the site overlooks Lake Ontario and, closer, just 
below the Escarpment, the strandline of Lake Iroquois (Figure 5).  
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Along the top of the Escarpment, running in both directions from the site, exposed bedrock extends 
continuously up to one kilometre and discontinuously at least 5 km back from the Escarpment’s edge 
(Figure 5). The bedrock along the Escarpment edge belongs to the chert-bearing Goat Island Formation 
(see Section 3: Geological Aspects). Above (southwest of) the Escarpment, the land surface is dominated 
by finer (silt and clay) sediment originating in deep-water deposits of early-stage post-glacial lakes, 
whereas below (northeast of) the Escarpment the surface is more varied and consists of exposed bedrock, 
clayey diamicton (Halton Till), and sand originating in shallow-water or beach deposits of Lake Iroquois 
(Figure 5).  
 
The bedrock located at or close to the surface, together with the exposed condition of the elevated 
Escarpment edge, may have promoted or prolonged sparse or more open vegetation within a zone on top 
of, and running parallel to, the Escarpment during the Gainey phase occupation of the site and possibly 

Figure 5: Surface geology and topography of the Mt. Albion West site region (contours from NTDB 2007; 
geology, and hillshading, from OGS 2003, based on geological mapping by Feenstra 1975 and Karrow 1987b) 
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favouring arctic-type and prairie-type plants over closed forest in this zone (Karrow and Warner 1988). 
Soon after deglaciation, bogs started forming on shallow bedrock (Karrow 1987: 53) and juniper became 
established on the Escarpment face (Yu 1997). 
 
The postulated beginning of the Gainey phase (at 11,500 rybp) coincides approximately with the 
beginning of the recession of Lake Iroquois at 11,800 rybp. The level of early Lake Ontario was about 
100 m bpl at about 11,400 rybp (Anderson and Lewis 1985, Coakley and Karrow 1994). The low-stage 
lake in the western basin of Lake Ontario was stable for long enough to create a shoreline feature (the 
Oakville-Grimsby Bar – presently submerged) and probably to initiate or reactivate downcutting of 
channels, including Red Hill Creek, that today flow into western Lake Ontario (Coakley and Karrow 
1994). During this low stage, there was an expansion of the land base to the north and east of the site. 
People at the Mt. Albion West site looking northeast down the Red Hill Creek valley would not have 
been able to see the lake at this time – the western end of Early Lake Ontario was located just east of this 
view. The land between 0 and 100 m bpl likely represented new and productive habitat for plants and 
animals and more opportunities for foraging for hunters.  
 
Pollen Record: Bogs, swamps, alluvial and beach deposits to the north and west of the study area, have 
yielded a number of pollen cores and macro-fossils that have been studied (Table 1). 
 

Table 1: Some pollen diagram and plant macrofossil sites within 50 km of the Mt. Albion West site, giving 
distance and direction to pollen site, position relative to Lake Iroquois strandline, and radiocarbon dates in 

the pollen core that fall within the period of the Gainey phase (11.7-10.4ka rybp) 

Pollen diagram 
site 

Distance 
(km) Direction 

Elevation 
relative to 
L. Iroquois 
strandline 

C-14 date within 
Gainey phase 

(ka rybp) 
References 

Hams Lake 50 W above 10.4 ± 150 Bennett 1987; McAndrews 
1994 

Twiss Marl Pond 29 NW above 10.92 ± 80 Yu 2000 
Peatsah section 14 N below 10.74 ± 150 

10.76 ± 150 
Roberts 1985:66 

Hamilton City Hall 
excavations 

9 NW below 11.57 ± 260 Karrow 1987:49 

Copetown Bog 20? WNW above none Karrow 1987:Figure 15 
Lake Medad 20 NNW above 10.285 ± 131 Karrow 1987:Figure 14 
Creditview wetland 46 NNE above or on? 11.71 ± 143 NAPD (McAndrews) 2000 
 
Most of the sites in Table 1 containing organic sediment dating to within the Gainey phase relate to the 
later part of this phase – the 11th millennium rybp and the Younger Dryas event – but the Hamilton City 
Hall site yielded wood, possibly poplar (Populus), from within a beach bar that was building in Lake 
Iroquois. The wood dates to the mid-12th millennium – corresponding to the early part of the Gainey 
phase and to what appears to be a very late or post-Iroquois phase of the receding lake. Pollen of spruce 
(Picea), pine (Pinus) and fir (Abies) and non-arboreal pollen (Artemisia, Shepherdia) were found in the 
same deposit (Karrow 1987: 49), suggesting a forested environment at this time 
 
The record from all of these sites indicates a “spruce-dominated boreal woodland” (McAndrews 1994: 
184), with some tamarack (Larix) and cedar or juniper (Thuja or Juniperus) and a low and declining 
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amount of shrubs and herbs, including grasses, sedges and Artemesia (McAndrews 1981, Yu 2000). 
Pollen that indicates the presence of other species in the local or regional environment (as opposed to 
being blown in from distant source areas in the south) include poplar, black ash (Fraxinus nigra) – a 
species that was perhaps dominant in lowland swamp forest (Bennett 1987: 1798) – and birch (Betula), 
which was perhaps abundant on uplands (Bennett 1987, McAndrews 1994). Towards the end of this 
period, in the second half of the 11th millennium rybp, pine, oak (Quercus), and elm (Ulmus) were all 
increasing at Hams Lake and Lake Medad (Table 1). 
 
According to a trend-surface analysis of data for spruce, birch, pine and non-arboreal pollen percentages 
at 130 pollen sampling sites in Southern Ontario (Muller 1999), spruce pollen peaks between 12,000 and 
11,500 rybp and non-arboreal pollen drops between 11,000 and 10,500 rybp for the Mt. Albion West site 
region, indicating the closing of the spruce forest at this time in this area. At Hams Lake, pine and oak 
pollen are both increasing from before 11,000 rybp and the transition to a pine-dominated forest occurs at 
about 10,300 rybp (McAndrews 1994: 184). The presence of jack (P. banksiana) and white (P. strobus) 
pine pollen in Lake Iroquois beach bar deposits at Hamilton City Hall (Table 1) may indicate early pine 
colonization of sandy substrates locally (Karrow 1987: 49). 
 

2.2 Climate 
 
Changes in climate were extremely complex and abrupt, differing among regions by elevation, longitude 
and latitude. The Younger Dryas event is associated with colder conditions in the Northeast and North 
Atlantic regions (Ridge 2003: 37) and drier conditions in the southwestern United States, and possibly 
also at Hiscock and other sites in the Northeast (Haynes 1991; Laub and Haynes 1998). More locally, at 
Twiss Marl Pond on the edge of the Niagara Escarpment near Crawford Lake, the Younger Dryas event 
has been inferred from a negative excursion in the oxygen isotope record and evidence for increased 
erosion between 10,900 and 10,000 rybp (Yu 2000). Temperatures inferred from pollen records in 
western New York State, appear to have increased dramatically between 11,100 and 10,000 rybp – by 4-6 
degrees C in July and by 10 degrees C in January (Webb et al. 2003). Biotic communities were in flux, 
uncorrelated with changes in climate. For example, amphibians and reptiles from Sheriden Cave in 
northwestern Ohio and beetles in southwestern Ontario suggest warmer conditions from about 11,500 
rybp than are predicted by reconstructions of vegetation from pollen (Shott 2007; see also Frink and 
Hathaway 2003: 105). 
 

2.3 Animals 
 
Animal-human associations at Gainey phase sites in the lower Great Lakes area provide direct insight into 
the faunal community and early Palaeo-Indian subsistence. Although palaeontological finds are common 
in the Northeast and Midwest of the United States, archaeological contexts are rare.  
 
Animals recovered in palaeontological context from Late Pleistocene deposits at the Hiscock site, located 
about 100 km east of the Mt. Albion West site, include American mastodon (Mammut americanum), 
caribou (Rangifer tarandus), stag-moose (Cervalces scotti), giant beaver (Casteroides ohioensis) peccary 
(Mylohys sp.), hare (Lepus sp.), California condor (Gymnogyps californianus) and passenger pigeon 
(Ectopistes migratorius)(Laub 2003). Some mastodon finds may be culturally modified (Laub 2006).  
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As well as mastodon, mammoth (Mammuthus spp.) were certainly present in the lower Great Lakes, 
including Southern Ontario, during the Late Pleistocene, 12,000-10,000 rybp (McAndrews and Jackson 
1988). Mapping of proboscidean finds across Southern Ontario show that mastodon remains are often 
associated with lake plains whereas mammoth remains occur on well-drained uplands. None of these 
remains is associated with human activity (McAndrews and Jackson 1988). White-tailed deer and moose 
were also present in the Northeast during this time as were sloth, tapir and horse in the Midwest 
(Dincauze 2007, Shott 2007). Lake Iroquois deposits have yielded many fossils, particularly the beach 
bars formed at the western end of the lake between Burlington and Dundas (Karrow 1987: 48). They 
include mammoth (probably M. columbi), mastodon, muskox (Ovibos moschatus), beaver, bison, wapiti 
(Cervus canadensis) and a species of deer (Torontoceros hypogaeus) similar to caribou (Churcher and 
Peterson 1982; Coleman 1937; Karrow 1987). Dates on wood from Lake Iroquois deposits that contain 
fossils in Ontario and New York State indicate a range of 12,660 ± 400 to 11,570 ± 260 rybp.  
 
Turning to the archaeological record, evidence for Gainey phase subsistence and fauna comes from the 
Udora and Hiscock sites (Storck and Spiess 1994; Laub 2003; Laub et al. 1988; Storck and Holland 
2003). Bone fragments at the Udora site demonstrate the presence and probable use by Gainey phase 
Palaeo-Indians of caribou, arctic fox and hare. The arctic fox, in particular, implies an open woodland 
(spruce forest with significant patches of open ground; Storck and Spiess 1994: 134). At the Hiscock site, 
organic residue on a fluted biface was identified as bovid, suggesting the presence of bison or muskox, or 
both. 
 

2.4 Conclusion 
 
The site region is sharply divided by the Niagara Escarpment into clay and silt-dominated highlands to 
the south and west, and sandy and mixed (till) deposits of the Lake Iroquois plain below the Escarpment. 
The Escarpment itself, and the ground extending back more than one kilometre from its edge, provided a 
thinly sediment-mantled zone of bedrock that likely supported low ground-cover arctic or prairie-type 
plants for at least the earlier part of the Gainey phase. 
 
The higher elevations to the southwest of the site were possibly poorly drained, containing wetlands, 
whereas the lower area to the northeast below the Escarpment, particularly beach bars of former Lake 
Iroquois, was probably better drained and dryer. These contrasting conditions may be associated with 
ecological differences during part or all of the Gainey phase. Denser spruce forest may have occurred 
more generally above the Escarpment whereas more open spruce forest with poplar and birch and 
possibly pine, with grasses in more open areas, may have occurred below the Escarpment. Dry conditions 
might have been exacerbated at the onset of the Younger Dryas at about 10,900 rybp (Yu 2000), making 
this area relatively unattractive to animals and causing them to concentrate around local wetlands and 
Early Lake Ontario. Pine and oak may have reached these drier, sandier areas by some time during the 
Gainey phase. 
 
Patchy conditions associated with ecological colonization and plant succession probably contributed 
spatial and seasonal complexity that cannot be inferred from current geological evidence. The Red Hill 
Creek valley provided consistent access for movement of animals and people between the lowland lake 
plain in the Ontario basin, on the one hand, and the higher lands on the Escarpment edge and beyond, on 
the other. 
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3.0 GEOLOGICAL ASPECTS OF THE MT. ALBION WEST SITE 
 
 by Peter H. von Bitter 
 

3.1 Introduction 
 
Onondaga, Fossil Hill and Goat Island (the latter formerly Lockport) Formation cherts, and ‘exotic’ chert 
from unknown sources, were used for tool manufacture in decreasing order by the Early Paleo-Indian 
occupants of the site. 
 
Present-day, chert-rich outcrops of the Middle Devonian Onondaga Formation on the Lake Erie shoreline 
were flooded and inaccessible under 10 m of water during the Main Lake Algonquin rise, 11,200 – 
10,500 ybp. Onondaga Formation chert was, however, available to Palaeo-Indians from a variety of 
sources on the north shore of Lake Erie. The erosion of the Onondaga Formation and the concentration of 
Onondaga Formation chert by high-energy processes associated with transgressing shorelines of the Main 
Algonquin rise, likely constituted a primary supply. High concentrations of Onondaga Formation chert at 
archaeological sites several kilometers inland, e.g., the Port Colborne Site, interpreted as due to ice 
rafting, are more likely to be the result of a combination of dynamic, transgressive, shore-line processes 
and of human activity, such as chert-gathering and tool manufacture. 
 
The Onondaga Escarpment of the south-eastern Niagara Peninsula of Ontario and of western New York is 
also likely to have been a source of Onondaga Formation chert 11,000 – 10,400 ybp; however, the 
Onondaga Escarpment of the Niagara Peninsula, in part buried by drift, likely represented a more limited 
supply of chert than the better exposed Onondaga Escarpment of New York. Despite interpretations that 
Onondaga Formation chert was removed from the upper Onondaga Escarpment by overriding glaciers, 
and was thus unavailable 11,200 – 10,500 ybp, that kind of selectivity on the part of glaciers is unlikely. 
 
The Goat Island Formation of Middle Silurian age is, with the exception of a very minor reported 
occurrence in the Eramosa Formation at Dundas, the only chert-bearing stratigraphic unit in the 
immediate area of Mt. Albion West; Goat Island Formation chert occurs abundantly in the Goat Island 
Formation at the top of the Niagara Escarpment and its availability was not affected by changing water 
levels in the Lake Ontario basin; Goat Island Formation chert was available to Early Paleo-Indians in 
outcrops adjacent to the site, as well as in a more extensive outcrop belt of the formation extending from 
Clappison’s Corner in the north, Ancaster in the west, to approximately half-way between Vinemount and 
Grimsby in the east. 
 
Early Paleo-Indians of 11,000 – 10,500 ybp had access to a triangle of land, approximately between 
today’s Grimsby, Oakville and Burlington, when water levels in the Lake Ontario basin were 
approximately 80 to 90 m lower than at present (Section 2: Environmental Settings). The base of the 
Niagara Escarpment and the most westerly part of the Lake Ontario basin are underlain by the Queenston 
and Georgian Bay formations of Late Ordovician age; outcrops of these formations were accessible to 
Paleo-Indians, but are not chert-bearing.  
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Aims and Objectives of this Study 
 

• to provide a geological (stratigraphic) context for the Early Palaeo-Indian site at Mt. Albion West 
 

• to evaluate the availability of Onondaga and Goat Island Formation chert 11,000 – 10,500 ybp 
when Early Paleo-Indian people occupied the Mt. Albion West site 

 
• to evaluate and update the nomenclature and to summarize the properties of Onondaga and Goat 

Island Formation chert 
 

3.2 Time Frames 
 
The 500 years between 11,000 to 10, 500 ybp, was the duration of the Gainey culture (P.L. Storck 2007, 
personal communication), and is therefore the maximum interval of time when Early Paleo-Indian people 
could have occupied the Mt. Albion West site; this time frame differs from the 900 year duration from 
11,200 to 10,300 ybp provided by Pengelly and Tinkler (2004) for the Younger Dryas, a period they 
believed “coincided with the Palaeo-Indian fluted point period in Ontario prehistory” (2004: 202). They 
correlated the Younger Dryas with the Main Algonquin lake level and with a “strong cooling climate 
phase… [during which] severe ice conditions would have been likely” (2004: 208). The interval between 
11,000 and 10, 500 ybp, also does not coincide with the 700 year time interval between 11,200 – 10,500 
ybp provided by Pengelly and Tinkler for “Paleo-Fluted Point Find Spots” during “the High Water 
Period” (2004: Figure 7.6a).  
 

3.3 Bedrock Stratigraphy of the Mt. Albion Area 
 
The Early Paleo-Indian site at Mt. Albion West is directly underlain by well-exposed, mostly marine, 
sedimentary rock units of lower (Llandoverian) to upper (Wenlockian) Silurian age (Cheel, 1991; Stott et 
al., 2001) exposed in the erosional valley of Red Hill Creek, (mostly) below Albion Falls. The contact 
between bedrock, and overlying glacial deposits and/or soil profiles, is gradational. The section at Albion 
Falls was described by Laird as one of the relatively few complete geological sections in the region; the 
described section that follows, starts immediately below the Mt. Albion West archaeological site, and 
proceeds downstream from the top of Albion Falls. Laird indicated that two stratigraphically higher units, 
the “Barton” and “Eramosa” beds occur above Albion Falls (1935: 239). The upper “Barton beds” were 
regarded as belonging to the “Eramosa dolomite” by Williams (1918: 61-2). The “Eramosa beds,” now 
the Eramosa Formation (Brett et al. 1995), were described as containing “some chert” at Dundas (Laird 
1935: 239-40). 
 
Datum: Top of the Silurian bedrock at the top of Albion Falls 
 
Describing stratigraphic section in descending order, from the uppermost (youngest) to the lowest (oldest) 
stratum (Figure 6). Measurements made in Imperial units were converted to metric units, and were 
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‘rounded’ off; both the converted and original 
measurements are provided, in that order. 
Where original measurements were made in 
metric units, only these are provided. 
 
5.18 m (17’) Goat Island Formation; 
Dolostone, buff coloured, dense to granular; 
thick to thin-bedded; basal 3.66 m (12’) 
contains conspicuous concentrations of grey 
chert nodules. These are the ‘Ancaster chert 
beds’ of the older literature. Laird (1935: 234-
45) reported the “Chert Beds” at Mt. Albion to 
be 5.49 m and 4.42m (18’ and 14.5’) thick. 
 
2.13 m (7’) Gasport Formation; Limestone, 
whitish-grey to buff-grey, semicrystalline, 
porous; more massive and denser in upper 3’; 
fossiliferous. 
 
1.68 m (5.5’) DeCew Formation; Dolostone, 
buff-grey, massive; upper contact sharp 
lithological break; grey shale partings. 
 
7.32 m (24’) Rochester Formation; Shale, dark-
grey, alternating with argillaceous limestone, 
and interbedded with dense, grey interbedded 
dolostone. 
 
1.22 m (4’) Irondequoit Formation; Limestone, 
whitish grey to buff, semicrystalline; contains 
the brachiopod Atrypa reticularis (Linnaeus). 
 
3.05 m (10’) Reynales Formation; Dolostone; 
light to dark grey, dense; grey shale partings 
and seams; basal 2’ semicrystalline to dense 
limestone; contains the brachiopod Pentamerus 
oblongus Sowerby. 
 
3.05 m (10’) Thorold Formation; Sandstone, 
greenish to light grey, fine grained, cross-
bedded; green shale partings and numerous 
shale seams. 
 
4.45 m (14.6’) Grimsby Formation; Sandstone; 
red, fine-grained, and shale to siltstone, red, 
interbedded, shale increasing downward; fossiliferous. Bolton (1953: 142; 1957: 90) did not describe the 

Figure 6: Stratigraphy of the Hamilton-Mt. Albion-Stoney 
Creek area. 

Modified from Ludvigson (1979) 
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underlying Cabot Head Formation, nor identify the contact between the Grimsby and Cabot Head 
formations in the gorge of Red Hill Creek; he did, however (Bolton, 1953: 142), describe the lowest unit 
measured by him as 198.12 cm (6.25 inches) of red shale with thin red sandstone bands, ending in river 
bed.” Middleton (1971: 38 Figure 7; 1982: 25 Figure 2) referred to the Cabot Head Formation at Albion 
Falls. Thus, the lowest unit measured by Bolton (1953) below Albion Falls may be the uppermost beds of 
the Cabot Head Formation. A closely adjacent stratigraphic section in the gorge of Stoney Creek, 
immediately to the east of Red Hill Creek, not only has a thick section of the Cabot Head Formation, but 
exposes two other stratigraphic units not exposed in the gorge of Red Hill Creek. 
 
Continuing stratigraphic section in the gorge of Stoney Creek, in descending order 
 
15.24 m (50’) Cabot Head Formation; 3.35 m (11’) shale, grey, with three red bands; .30 m (1’) shale and 
sandstone, calcareous, red; 10.36 m (34’) shale and calcareous sandstone, grey fossiliferous; 1.22 m (4’) 
dolostone, grey, thin bedded, and shale interbedded, fossiliferous. 
 
1.22 m (4’) Manitoulin Formation; Limestone, buff to bluish grey, dense to crystalline; fossiliferous, 
lower contact sharp. 
 
3.05 m (10’) Whirlpool Formation; Sandstone; whitish to greenish grey, fine grained; thick to thin-
bedded; grey shale parting near top. 
 
The preceding section measured by Bolton (1953). Measurements and descriptions from Bolton (1957). 
 
Base of the Silurian bedrock section; top of the Ordovician bedrock section 
 
Underlying the Whirlpool Sandstone, at or near the base of the Niagara Escarpment and extending to 
approximately 25 m depth in Lake Ontario below Mt. Albion West, is a thick, recessively weathering 
sedimentary unit of fine-grained red sediment, the Queenston Formation, of Late Ordovician age. This 
formation, the highest Ordovician unit exposed in the area, underlies and defines the relatively flat area 
between the base of the Niagara Escarpment and the edge of Lake Ontario from Burlington, Ontario, to 
Rochester, N.Y. and beyond (Figure 7; pink coloured map unit UOQ.); it is this unit that is largely 
responsible for the red soils at the base of the Niagara Escarpment. 
 
Continuing stratigraphic section in descending order: 
 
Top of the Ordovician section 
 
152.4 m (500’) Queenston Formation; brick red, thinly bedded, arenaceous shale of uniform character, 
with horizontal seams of green shale (Winder 1961). Thickness measurement is an average for the 
Hamilton-Niagara Falls area, taken from Caley (1940: 24).  
 
Underlying the Queenston Formation at the western end of the Lake Ontario basin are shale, interbedded 
limestone and fine-grained sandstone of the Georgian Bay Formation of Late Ordovician age (Figure 7; 
light-blue map unit UOL). Sanford and Baer (1981) applied an older stratigraphic name, the Lorraine
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Formation, to the Georgian Bay Formation under the 
waters of Lake Ontario (Figure 7; light-blue map unit 
UOL). On land, the Georgian Bay Formation of the 
Toronto region (formerly known as the Meaford and 
Dundas formations) was shown as medium-blue map unit 
UOMD (Figure 7). Substantiation of the stratigraphic units 
present in the western part of the Lake Ontario basin was 
provided by two deep drill- holes, one at Milton, the other 
at Clarkson, Ontario (Table 2). Because sedimentary strata 
in southern Ontario is mostly close to horizontal in 
attitude, and the base of the Queenston Formation is in 
about 25 m of water in Lake Ontario below Mt. Albion, 
then the base of the Georgian Bay Formation (averaged 
out to a thickness of 219.92 m in the two deep drill-holes 
at Milton and Clarkson [Table 1]) should be located at a 
water depth of about 245 m in Lake Ontario. This depth 
estimate is, however, ‘too deep’ and is not bourne out in 
most of the Lake Ontario basin, possibly because of an 
increase in the dip and changes in attitude of the strata; in fact, just south of Toronto in Lake Ontario, the 
Georgian Bay Formation outcrop pattern instead of being parallel to the depth contours, as expected, 
crosses both the 50 m and 100 m contours before bifurcating on land. 
 
Continuing stratigraphic section in descending order:  
 
219.92 m Georgian Bay Formation; grey limestone, alternating with blue and grey shale and fine-grained 
sandstone (Liberty 1969: 73; also, Parks 1925). Thickness of the formation is an average taken of the two 
deep drill-holes at Milton and Clarkson (Table 2); true thickness and characteristics of the formation 
under Lake Ontario unknown. 
 
Underlying the Georgian Bay Formation is the Blue Mountain Formation, a relatively thin, organic-rich 
shaley unit, that is in turn underlain by the Collingwood Formation. The Blue Mountain is lithologically 
transitional between the blue and grey shale and thin limestone and sandstone of the Georgian Bay 
Formation, and the black, petroliferous shale of the Collingwood Formation. The Blue Mountain and the 
Collingwood formations were not differentiated under Lake Ontario (Figure 7) and the mapped package 
of organically-rich, probably slightly radioactive, rock was correlated with the Utica Shale of New York 
(Figure 7; dark-blue map unit MOU).  
 
Continuing stratigraphic section in descending order: 
 
18.86 m Blue Mountain Formation; soft-bluish gray and gray shale (Winder 1961: 16; also, Liberty 1955 
and Caley and Liberty 1957). Thickness of the formation is that taken from the borehole at Milton (Table 
2). True thickness and characteristics of the formation under Lake Ontario unknown. 
 
0.16 m Collingwood Formation; dark grey and black, carbonaceous and calcareous highly fossiliferous 
fissile shale that weathers light-bluish grey. Nomenclaturally, it is a much contested unit (Winder 1961: 
26-7) that is normally much thicker; in more recent literature, it is considered the upper member of the 

Table 2: Ordovician sedimentary formations 
and their thicknesses logged in deep drill 
holes at Milton and Clarkson, Ontario 
 Milton Clarkson 
Queenston Fm. 149.44m ---------- 
Georgian Bay Fm. 218.85m 221.00m 
Blue Mountain Fm. 34.72m 13.00m 
Collingwood Fm. 0.16m  
Lindsay Fm. 67.02m 56.00m 
Verulam Fm. 46.25m 80.00m 
Bobcaygeon Fm. 46.09m 6.4m 
Gull River Fm. 34.19m 28.6m 
Shadow Lake Fm. 7.28m 9.8m 
Note: Clarkson thicknesses compensated for 60 
degree inclined hole. The Precambrian Shield below 
these sedimentary formations was entered at 637.45 
m and 415.0 m at Milton and Clarkson, Ontario, 
respectively. Original measurements were made in 
metric units by Johnson (1983). 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 24 

 

 
Archaeological Services Inc. 

Lindsay Formation. Thickness taken from the deep drill-hole at Milton (Table 2). True thickness and 
characteristics of the formation under Lake Ontario unknown. 
 

3.4 The Onondaga Formation and Onondaga Formation Chert 
 
Important questions in the context of the Mt. Albion West site are the source and timing of availability of 
Onondaga Formation Chert 11,000 – 10,500 ybp when Early Paleo-Indians were at Mt. Albion West. 
Paleo-Indian people in the Niagara Peninsula used this chert as frequently as 75% of the time, to the 
apparent exclusion of other local materials (Pengelly and Tinkler 2004, Tables 7.1 and 7.2); this pattern 
appears to be also true for Early Paleo-Indians at Mt. Albion West; however, in addition, these people 
also utilized in decreasing order of usage Fossil Hill and Goat Island Formation Chert, as well as exotic 
cherts from unknown sources (see Sections 9.4 and 9.5). 
 
The Onondaga Formation outcrops and is thus accessible at the surface on the north shore of Lake Erie 
(Figure 7) and in western New York; the formation contains three members, the Edgecliff, Clarence and 
Moorehouse, all of which are chert rich. From Fort Erie west to Port Maitland, the Onondaga Formation 
closely follows the north shore of Lake Erie; subsequently, its outcrop pattern narrows and then widens, 
before veering inland toward Hagersville, and beyond (Figure 8). The escarpment defined by the 
Onondaga Formation, the Onondaga Escarpment (also known as the Onondaga Scarp), is a north-facing 
cuesta, that exists because of the south-dipping, more resistant ‘cap rock’ of the Onondaga Formation. 
Parkins (1977: 10) described the Onondaga Escarpment as diminishing in height westward from, 
Clarence, N.Y. to the Buffalo area, continuing to Ridgway, Port Colborne and Hagersville, Ontario; 
Chapman and Putnam (1984: 6) noted that the Onondaga Escarpment is not very high in Ontario and that 
west of Hagersville, it is buried by drift. Pengelly and Tinkler (2004: 215 and Figure 7.6a) observed that 
“glacial lake sediments cover[ed] most of this escarpment,” contradicting this by concluding “that this 
escarpment was always above every lake level rise;” they also noted “that in the Port Colborne and 
Ridgeway areas there are some outcrops” (2004: 215). 
 
Pengelly and Tinkler (2004: 215) regarded Onondaga Formation Chert to have been of limited 
availability in post-glacial times. They concluded that this “most utilized material” was not “available in 
exposures of the Onondaga escarpment, since the glaciers overrunning the Escarpment removed it from 
its uppermost position” (2004: 215). They (2004: 215) also observed that outcrops of the Onondaga 
Formation at the mouth of the Niagara River at Fort Erie and on the north shore of Lake Erie, although 
excellent sources of Onondaga Formation Chert today, were, during the higher water levels of the Main 
Algonquin rise 11, 200-10,500 ybp (Tinkler et al. 1992, Figure 1; Pengelly and Tinkler 2004, Figure 7.4), 
under at least 10 m of water, and could not have been a source of Onondaga Formation Chert (Pengelly 
and Tinkler 2004: 219). They summarized the preceding with the question “…since the Onondaga 
[Formation] chert beds along Lake Erie were …under at least 10 m of water [11,200-10,300 ybp], where 
did these [Paleo-Indian] populations obtain their Onondaga chert?” (2004: 219). 
 
Pengelly and Tinkler (2004: 215) reported “discrete clusters of Onondaga chert blocks, cores, flakes and 
tools” at numerous multi-component inland archaeological sites in the Wignell Drain area of Port 
Colborne; among these, the presence of “many hectares of continuously exposed Onondaga chert, blocks, 
cores, flakes and tool manufacturing waste” (2004: 215) and “chert flakes…so thick that the ground 
crunches with chert rubbing against chert as you walk over it” at one specific archaeological



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 25 

 

 
Archaeological Services Inc. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fi
gu

re
 8

: D
is

tri
bu

tio
n 

of
 th

e 
O

no
nd

ag
a 

Fo
rm

at
io

n 
in

 th
e 

N
ia

ga
ra

 P
en

in
su

la
 a

nd
 w

es
te

rn
 N

ew
 Y

or
k.

 M
od

ifi
ed

 fr
om

 P
ar

ki
ns

 (1
97

7)
 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 31 

 

 
Archaeological Services Inc. 

stoney sediments immediately overlying bedrock where they had been carried by root action, animal 
burrowing and tree throw. As a result of cultivation and other disturbances, former soil horizons and any 
other stratigraphy that might have been present were no longer identifiable. As a result, all of the 
archaeological material must be analysed as a single unit. 
 
There is also evidence of considerable disturbance in the vicinity of the site. The pipeline which traverses 
the eastern margin of the Mt. Albion site (Figure 4) caused severe disturbance when it was installed 
during the 1970s.  Discussions with Mr. Gary Robinson of Trans-Northern Pipelines revealed that the 
installation procedure involved bulldozing all overburden from the bedrock westerly from the pipeline 
corridor for a distance of about 70 or more feet (>20 metres). A trench was then blasted in the bedrock, 
the pipeline was installed therein, and the overburden was pushed back over the trench. This procedure 
had been documented in a promotional video, a copy of which ASI was able to acquire from TNPL, 
thereby confirming this disturbance, including the complete removal and replacement of the soil in that 
area compromising any archaeological integrity. 
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5.0 DESCRIPTION OF THE ARTIFACTS 
 
 by Peter Storck 
 
A total of 319 complete or fragmentary artifacts (excluding channel flake fragments) was recovered from 
surface collections and excavations at the Mt. Albion West site (Appendix 3). The follwoing section is a 
description and discussion of those artifacts, highlighting their morphological and technological 
characteristics and their diagnostic significance, if known, for identifying the people who occupied or 
visited the site prehistorically. 
 
The number given in parenthesis after a particular artifact (i.e., # .258 and #L3226) is its catalogue 
number. The terms “secondary retouch” and “trimming” are used to refer to flake removals after the 
shaping process has been completed, presumably by pressure. “Continuous” flaking refers to a series of 
uninterrupted, overlapping flake scars along an edge. Edge angle (measured by a contact goniometer at 
two or three locations) is the angle formed by the planes of the obverse and reverse face of an artifact 
where they meet at the margin, such as at the edge of a biface or at the working/functional edge of a 
uniface. 
 

5.1 Raw Material 
 
Three types of chert were used for making tools at Mt. Albion West: Fossil Hill, Onondaga and Goat 
Island. 
 
Fossil Hill chert occurs in the bedrock formation of that name, a unit of middle Silurian-age dolostone 
that occurs in the upper part of the Niagara Escarpment in southern Ontario, immediately below the 
Amabel Formation (the uppermost, or caprock, unit). This chert is sometimes referred to by 
archaeologists as Collingwood chert after the city and general area where it was commonly found on the 
surface of cultivated fields (Eley and Bitter 1989) but we prefer the geological convention of naming 
chert after the bedrock formation or specific member of the formation in which it occurs. The geological 
source of loose fragments of Collingwood chert was traced to the Fossil Hill Formation by von Bitter 
(Storck and von Bitter 1989; von Bitter 1997). To date, in situ Fossil Hill chert is known only from 
bedrock exposures in the southern Georgian Bay region from a location near the village of Banks (west of 
Collingwood) westward to the village of Walters Falls in the region of the Bighead River valley (see 
Storck and von Bitter 1989). Fossil Hill chert is generally white or bluish white in colour and “speckled” 
with numerous very small pockets of black iron or manganese oxides (giving a “salt and pepper” 
appearance) and quartz crystals. At one in situ locality south of the village of Red Wing on the east side 
of the Beaver Valley, Fossil Hill chert occurs in three beds from four to over 20 centimetres in thickness. 
For more detailed macro- and microscopic descriptions and fossil contents of this and other cherts 
mentioned below see Eley and von Bitter (1989). 
 
Onondaga chert occurs in three members of the Onondaga Formation (Edgecliff, Clarence and 
Moorehouse), a middle Devonian-age unit of limestone (Eley and von Bitter 1989) that underlies the 
surface of the southern portion of the Niagara Peninsula. In the southwestern portion of the Niagara 
Peninsula, the northern edge of the Onondaga Formation, which trends roughly east-west, is marked by a 
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low, discontinuous escarpment located from 24 to 36 kilometres south of the Niagara Escarpment and is 
partially buried by Pleistocene and Holocene sediments (Parkins 1977). Outcrops containing Onondaga 
chert are exposed along the northeastern shore of Lake Erie. Onondaga chert is generally light brown or 
light to dark grey (almost black) in colour and occurs in nodules or beds up to eight centimetres in 
thickness. 
 
Goat Island chert occurs in the Goat Island Member of the Lockport Formation, a middle Silurian-age 
unit of dolostone which in the Niagara Peninsula east of the city of Hamilton forms the caprock of the 
Niagara Escarpment. At a locality on the escarpment face near the Highway 20 road cut (Locality 18, 
Eley and von Bitter 1989; see also von Bitter, this volume), Goat Island chert occurs near the top of the 
escarpment in the form of nodules up to five centimetres in diameter and thin lenses from seven to 10 
centimetres thick. Goat Island chert is light grey or brown in colour, often with darker carbonate 
inclusions. 
 

5.2 Bifacially Worked Artifacts 

5.2.1 Preforms 
(Total: 28; Table 3; Plate 1) 
 
Descriptive Categories 
 
A total of 28 artifacts are identified as bifacially worked preforms (for two possible exceptions, # .255 
and # .271, see footnotes to Table 3).  
 

Table 3: Preform Attributes 
Cat. # Stage Raw 

Material 
Length 
(mm) 

Width 
(mm) 

Thick 
(mm) 

W/T 
ratio 

Edge 
Angle 

X L 

.015 I unident. (94.5) 52.0 29.0 (1:1.79) 60-95 Sg-tg T 

.016 I unident. -/- -/- -/- -/- 50-90 -/- -/- 

.032 I unident. -/- -/- -/- -/- 25-30 -/- -/- 

.033 I On -/- -/- -/- -/- 55-80 -/- -/- 

.104 I unident. (59.0) 43.0 16.0 (1:2.68) 60-85 T T 

.234 I unident. (42.0) (35.0) 15.0 (1:2.33) 70 Bi-c/P-c T 

.267 I GI 62.5 34.0 20.5 1:1.65 55-80 bi-c to ST A Bi-c 

.076 I/II FH (51.0) 28.0 12.0 1:2.33 65-80 TP T 

.268 I/II On -/- 30.5 9.5 1:3.21 45-110 C-C Bi-c 

.269 I/II On -/- -/- 21.0 -/- 40-70 ST P-c 

.270 I/II On -/- -/- -/- -/- 60-80 -/- -/- 

.005 II unident. 44.5 31.0 11.0 1:2.81 35-80 I Bi-c T 

.236 II unident. 52.5 31.0 11.0 1:2.81 45-50 P-c P-c 

.274 II GI (86.5) -/- 19.0 -/- 40-70 P-c P-c 

.156 II/III FH (40.0) (19.5) 10.0 -/- 45-80 P-c Con 

.216 II/III FH (32.0) 15.5 5.5 (1:2.81) 40-55 Tg BP 

.037 III On -/- -/- 6.5 -/- 40-50 Bi-c T 

.088 III On (62.0) 40.0 11.0 (1:3.63) 35-65 Bi-c/P-c T 

.095 III On 86.5 54.5 14.0 1:3.89 40-50 P-c T 
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Cat. # Stage Raw 
Material 

Length 
(mm) 

Width 
(mm) 

Thick 
(mm) 

W/T 
ratio 

Edge 
Angle 

X L 

.218 III On (67.0) (48.0) 18.0 (1:2.66) 45-75 Bi-c T 

.276 III On -/- (43.0) 10.5 (1:4.09) -/- P-c P-c 

.272/.273 III/IV On -/- (36.5) 9.5 (1:3.84) 35-40 P-c P-c 

.275 III/IV unident. -/- (38.0) (8.0) (1:4.75) 30-50 Bi-c -/- 

.279 III/IV On -/- -/- (7.0) -/- 25 -/- Pll 

.280 III/IV FH -/- (35.0) (7.0) (1:5.0) 30-65 P-c P-c 

.2553 IV On -/- 31.5 8.0 1:3.93 30-35 Bi-c Pll 

.2714 IV On -/- 23.0 6.0 1:3.83 25-35 P-c CTB 

.277/.278 IV On (77.0) 34.0 8.0 (1:4.25) 30 P-ca Pll 

.342 IV On -/- split 7.0 -/- 40 -/- Pll 
Key 
1  manufacturing stage 
2  width/thickness ratio 
3  .255  probably mid-section of 
projectile point 
4  .271  possibly intended as 
triangular projectile point 
X  cross-section 
L  longitudinal section  
T  tabular 

 
ST  sub-tabular 
BP  bi-planar 
Bi-c  bi-convex 
A Bi-c  asymmetrically bi-
convex 
I Bi-c  irregular bi-convex 
P-c  plano convex  
Tg  triangular 
Sq-tg  squarish-triangular  
C-C  concavo-convex 

 
TP  trapezoidal 
Con  converging 
Pll  parallel 
CTB  contracting toward base 
 On  Onondaga chert 
FH  Fossil Hill chert  
GI  Goat Island chert 
unident.  unidentified chert 
-/-  break/heat spall precludes 

 
measurement/observation 
(77.0)  estimated 
measurement/width thickness 
ratio 

 

 
These artifacts were presumably intended as blanks for other tools (such as projectile points) and possibly 
also as cores and, thus, a source of flakes from which to make tools. The preforms were classified into a 
four stage scheme modified from a much larger scheme suggested by Callahan (1979) for the manufacture 
of a Clovis-like biface. Callahan’s scheme consists of 9 stages, the last five stages concerning the 
preparation for and accomplishment of fluting and the finishing process. The first four stages of that 
scheme were adapted and modified for this study (based in part on an earlier modification of Callahan’s 
scheme in Storck 1997 and in Storck et al. 1997) because they seemed applicable to the production of any 
preform, regardless of its ultimate purpose. The modified stages were given the more neutral name 
“categories” to emphasize the somewhat arbitrary nature of the divisions in what is essentially a 
manufacturing continuum in which some attributes may appear, or persist, at different times and for 
longer or shorter periods of time from one manufacturing event to another. Thus, classification into 
strictly defined categories is not possible (or perhaps desirable); as a result, some of the preforms 
described below are intermediate between two adjacent categories. 
 
The four categories used are:  

Category I:  Initial Edging/Reduction 
Category II: Completion of Edging/Early Thinning 
Category III: Thinning/Removing Facial Irregularities 
Category IV: Final Shaping/Preparation of Haft Elements 

 
Category I preforms exhibit significant traces of the parent piece (such as a block or natural flake), 
weathered surfaces, attempts to remove squarish edges (by working into the mass from the corners or 
through alternate edge flaking) and excessively thick areas in the centre or edges of the piece. Edge 
angles are very high, often over 60 ̊. Cross- and longitudinal-sections are often tabular, asymmetrical or 
irregularly shaped. 
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Category II preforms represents a continuation of the edging process and the early stages of thinning. The 
preforms may exhibit markedly sinuous edges from deep negative bulbs, irregularly shaped and oriented 
flake scars. 
 
Category III preforms show a more advanced stage of thinning with the removal of excessively thick 
areas in the centre of the piece and the reduction of edge sinuosity. Reduction of mass is achieved through 
the removal of flatter flakes (often with feather terminations). Evidence of platform preparation (through 
grinding and faceting) may be more extensive or obvious than in earlier categories, in part because 
changes in the mass of the preform are less drastic than in earlier categories and more evidence of 
preparation for flake removal survives. The thickness to width ratio may also show an abrupt increase 
from earlier categories. 
 
Category IV preforms are those in the final thinning/shaping process with evidence of preparation for 
fluting or the creation of other types of haft elements, such as notches and stems. The thickness to width 
ratio is the highest of all four categories. 
 
Table 2 presents metric and qualitative data on the preforms from Mt. Albion West. Information on raw 
material type for each preform is presented in the catalogue in Appendix 3. These data show the 
progression of changes in the width/thickness ratio, edge angle and both cross- and longitudinal sections 
through all four categories as the preforms become thinner and more regular in shape. A few observations 
on selected preforms from each category will illustrate some of the characteristics of those categories. 
 
Category I 

- # .234: exhibits two segments of thick, squarish edges and tabular longitudinal-section. 
- # .267: cortex is present on some platforms; very low thickness to width ratio. 

 
Category I/II 

- # .268: relatively high thickness to width ratio and bi-convex cross-section (warranting 
classification in a higher category than I) but preform retains at least one squarish edge with high 
edge angle (ca. 110°) 

 
Category II 

- # .236: although the preform has been shaped into a symmetrical, elongated ovoid with plano-
convex sections, the weathered surface of the original flake blank has not been completely 
removed and numerous step fractures are present from unsuccessful thinning. 

- # .274: preform exhibits an excessively high spot in centre of piece, left by a “diving” flake on 
one side and numerous step fractures on the other (probably evidence of unsuccessful thinning); 
asymmetrical longitudinal-section. 

 
Category II/III 

- # .218: bi-convex cross-section and evidence of some trimming of irregularities warrant higher 
classification (as III) but the tabular longitudinal-section and some thick edges suggest Category 
II. 

 
Category III 

- # .095: preform has been shaped into elongated ovoid with high thickness to width ratio (1:3.9) 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 36 

 

 
Archaeological Services Inc. 

(warranting classification as III) but the platform from the large flake from which the preform 
was made is still present (single facet and not noticeably ground) and the plano-convex cross-
section indicates the knapper had not yet fully re-contoured the original convex shape of the 
dorsal face of the flake blank. 

 
Category III/IV 

- # .279: small mid-section fragment exhibits very thin and flat flake scars that probably extended 
well across the face (Category III) but a section of heavily ground edge may be a finished edge 
(characteristic of Category IV) and not related to edge preparation for further thinning. 

- # .280: two flake scars on the obverse face and one scar on the reverse face are relatively flat, 
cross nearly the entire width of the preform and end in feather terminations. 

 
Category IV 

- # .255: mid-section fragment; parallel sides and very high thickness to width ratio suggest this 
may have been intended as a projectile point (although the absence of fine marginal retouch 
suggests the artifact was unfinished); numerous parallel sided flake scars on both faces merge 
smoothly along mid-line of preform. 

- # .342: longitudinally split fragment; different patterns of flaking are present on opposite faces: 
on the obverse face, flake scars of roughly equal size are parallel to one another and 
perpendicular to the long axis of the preform while on the reverse face the flake scars are of 
uneven size and orientation and frequently end in step fractures. 

 
Two Category IV preforms deserve more extended discussion: a possible Early Paleo-Indian preform 
made by a novice flintknapper (# .216) and an enigmatic preform with unusual basal thinning (# 
.277/278). 
 
Possible Early Paleo-Indian Preform (Plate 1q) 
 
This specimen (# .216; Fossil Hill chert) is the mid-section and basal fragment of a lanceolate preform 
with straight base. The artifact is short but also quite narrow (with a moderate thickness to width ratio of 
1:2:8) and has a asymmetrically triangular cross-section – thin along one side (with an edge angle of 40-
45°) and thick along the other (with an edge angle of roughly 55°). The thin side was formed by the 
intersection of large flake scars on both faces from removals originating from beyond the edge (possibly 
before the flake blank from which this artifact was made was removed from the parent object) and was 
not further modified. The opposite side, much thicker, was shaped by asymmetrically oriented bifacial 
flaking producing a steeply inclined margin on the obverse face and a nearly flat margin on the reverse 
face. The flake scars on both margins along this side extend less than 10.0 mm across the face of the 
artifact and frequently end in hinge fractures. The longitudinal section through this side of the artifact is 
roughly bi-planar except where the faces converge at the base. Collectively, these attributes suggest an 
early stage preform (and/or a novice knapper), perhaps a Category I/II. But two superimposed thinning 
flake removals from the base (often preparatory to beginning the finishing process in manufacture) 
suggest a somewhat later stage, hence the classification as Category II/III. The first basal thinning flake 
created a rectangular shaped scar 7.0 mm wide and 24.0 mm long, ending in a shallow hinge fracture. The 
second, smaller removal, also rectangular shaped, was centred over the right margin of the first removal, 
is 3.0 mm wide, 17.0 mm long and also ends in a shallow hinge fracture. The missing tip of the preform 
may have been broken by end shock during this thinning process. The base was not prepared for end 
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thinning; indeed, the basal edge was probably formed by the intersection of two large flake scars, one on 
the reverse face originating beyond one side of the artifact and one on the obverse face originating 
beyond the base. 
The very small size of the artifact, asymmetrical bifacial flaking and edge treatment, lack of preparation 
for basal thinning and the fact that the preform was made from Fossil Hill chert (which can be attributed 
to the Paleo-Indian component on the site) all suggest that the preform was made by a novice Early Paleo-
Indian flintknapper.   

 
Enigmatic Preform (Plate 1r-s) 
 
The second preform (# .277/278, Onondaga chert) is lanceolate in shape with a damaged (and, thus, 
perhaps unintentionally rounded) tip exfoliated on the obverse face by a potlid scar(s). The artifact has a 
very high thickness to width ratio (1:4.2), a low edge angle (ca. 30°) and is plano-convex in cross-section 
and roughly lenticular in longitudinal-section. Flake scars on the face of the mid- and basal portion of the 
preform tend to be roughly oblique or perpendicular to the long axis of the specimen and end in feather 
terminations at the mid-line. Facial flake scars on the distal portion of the specimen tend to be less regular 
in size and shape with an orientation that shifts progressively proximally as they approach the apex of the 
tip. Five short segments of the edge (three on one side and two on the other) in the mid- to upper (distal) 
portion of the preform exhibit grinding, perhaps edge preparation in connection with thinning. 
 
The left lateral margin adjacent to the base (viewed from the obverse face) and a short segment of the 

Plate 1: Preforms. Category I: Cat #.234 (a), #.267 (b), #.104 (c); Category I/II: Cat. #.268 (d); Category II: Cat.  #236 
(e), #.274 (f); Category II/III: Cat #.218 (g); Category III: Cat.  #.095 (h), #.037 (i), #.276 (j); Category II/IV: #.279 (k), 
#.280 (l), #.272/.273 (m-n); Category IV: Cat. #.255 (o), #.342 (p); and Others: #.216 (q), #.277/.278 (r-s), and #.271 (t) 
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base on the right side of the preform exhibit grinding. A portion of the ground base may have been 
removed by a basal thinning flake that is rectangular in shape, 7.0 mm wide, 21.0 mm long and ends in a 
shallow hinge fracture. This removal is located to one side of the mid-line of the specimen. A second 
basal thinning flake, of roughly the same size as the first, was removed from the opposite side of the mid-
line and is also rectangular, 7.0 mm wide, 19.0 mm long and, like the first, ends in a shallow hinge 
fracture. These flakes were removed from a specially prepared base – unifacially bevelled toward the 
opposite face, presumably to raise the edge nearer to the plane of the face being thinned (necessary for the 
release of the end thinning flakes). The two thinning flakes were truncated by marginal retouch directed 
from both sides (at least two removals from the right side and one from the left). It is unlikely that the 
basal thinning was an attempt to produce guide flakes for fluting or a central ridge (between the guide 
flakes where they intersected the base) and around which a nipple could be shaped for use as a platform in 
fluting. There are two reasons for thinking this: (1) the basal portion of the resulting channel flake would 
consist almost entirely of the scar remnants from basal thinning, rather than the scars from lateral 
removals merging smoothly along a medial ridge, as seen on four channel flake bases from Mt. Albion 
(see below) and (2) the contour of the face above the basal thinning scars was not shaped for fluting 
(which requires flake removals from both sides producing a smooth medial ridge where the lateral scars 
merge, preferably in feather terminations). Thus, the basal thinning does not appear to have been done in 
preparation for fluting. Alternatively, it may have been a very early step in the process. Unfortunately, 
this cannot be determined from this artifact alone which is what makes the preform enigmatic and 
difficult to interpret. 
 
In terms of basal thinning, a comparison with the preform previously described (# .216) is inevitable. 
Superficially, the two preforms look similar in this one respect. Technologically, however, they are quite 
different. If # .216 was indeed made by a novice knapper, might the enigmatic preform (# .277/278) have 
been a model, and thus also an Early Paleo-Indian (Gainey) preform? The fact that the two artifacts were 
found in different parts of the excavation grid suggests not. Unfortunately, it does not seem possible to 
form a conclusion, one way or the other. 
 
Evidence for the Re-Use of Preforms 
 
Four fragments of preforms appear to have been used for other purposes, presumably after they broke. 
 
Specimen # .037 (a Category III preform; Onondaga chert, Plate 1i) was broken by two or more fractures. 
Very small flake removals on the edge of one fracture may be the result of use-wear. 
 
Specimen # .104 (a Category I preform; raw material unidentified, Plate 1c) is broken across one end. The 
fracture appears to have been unifacially retouched, creating a concavity 20.0 mm wide and 4.0 mm deep, 
possibly for use as a spokeshave. 
 
Specimen # .272/273 (a Category III/IV preform; Onondaga chert, Plate 1m-n) exhibits two transverse 
breaks, one of which removed one end of the preform (not recovered in excavation). Two fragments 
separated by the other break (end and mid-section fragments) were refitted. On both sides of this break on 
one side of the artifact, two shallow notches were created by unifacial flaking; a third notch was formed 
in the same manner below the break on the opposite edge. The notches suggest that the two fragments of 
the preform were hafted separately and used for another function. 
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Specimen # .276 (a Category III preform; Onondaga chert, Plate 1j) is a mid-section fragment. A segment 
of one edge 23.0 mm long was trimmed by continuous unifacial retouch and may be evidence of 
secondary use after the preform broke. 

5.2.2 Projectile Points/Fragments 
 
Gainey-Type Projectile Points/Fragments 
(Total: four; all Onondaga chert; Plate 2a-d) 
 
One complete and three basal fragments are identified as Gainey-type, Early Paleo-Indian projectile 
points (for supporting data see discussion in Section 7.0). 
 
The complete artifact (# .258; Plate 2a) was heavily resharpened, judging from the abrupt angle at which 
the blade meets the haft portion at the proximal end (base) of the artifact. The haft portion of the artifact 
has essentially parallel margins with a face angle of 87-90° (for definition of measurement see Deller and 
Ellis 1992). The artifact is 40.0 mm long, 6.0 mm in maximum thickness (located just above the 
termination of the flute scar on the obverse face), 23.5 mm in maximum width (at the distal end of the 
base/ears) and has a basal concavity 5.0 mm in depth. The concavity is broadly V-shaped and exhibits 
very little or no retouch at the apex although the distal margins of the ears in the concavity and the 
parallel lateral margins of the artifact have been heavily ground (the latter to a distance of roughly 25 mm 
above the base). There is a single wide, rectangular flute scar on both faces of the artifact (extending, in 
each instance, across over 60% of the face). The flute scar on the reverse face was modified by the 
subsequent removal of a narrow trimming flake (2.0 mm wide and ca. 16 mm long) that removed a 
portion of the right margin of the flute scar. This may have been done to remove an irregularity on the 
concave base. 
 
Two of the Gainey type basal fragments are complete (two conjoined fragments, # .056/.281, and 
specimen # .264) and, respectively, 29.0 and 27.0 mm wide where they fractured and approximately 20.0 
and 17.0 mm long (see Plate 2b-c). These specimens were probably totally enclosed in the haft when they 
broke and were returned to the site with the equipment to which they were attached where they were 
replaced by other projectiles. 
 
Both specimens have roughly parallel lateral margins (with face angles of ca. 90°) and exhibit single flute 
scars on both obverse and reverse faces. On one specimen (# .264), the bottom portions of both margins 
of each flute scar were removed at the juncture with the concave base by single, conchoidal flakes, 
presumably by pressure retouch. One the second specimen (# .056/.281), the obverse flute scar was 
modified by the removal of a single small flake from the right margin where it met the base. The flute scar 
on the reverse face was more extensively modified by the removal of a continuous series of very small, 
pressure retouch flakes across nearly the entire base. This flute scar was also nearly truncated laterally by 
the removal of sizable flakes directed from both distal corners of the artifact just above the ears. 
 
The bases of both specimens are broadly concave and 3.0 mm deep on specimen # .056/.281 and 7.0 mm 
deep on specimen # .264. 
 
On both specimens, the lateral margins and concave bases were heavily ground. 
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The third Gainey-type basal fragment (# .070; Plate 2d) is a single ear and small portion of the left lateral 
margin (as viewed from the obverse face). The obverse face exhibits a portion of a single flute scar (this 
and both the orientation of the lateral margin and morphology of the ear identify the fragment as that of a 
fluted point, and of the Gainey type, respectively). The lateral margin is parallel to the presumed long axis  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
of the complete artifact, gently convex on the distal margin of the base (i.e., the corner of the ear) and 
reversing smoothly as it merges with the broad basal concavity (in essence having the shape of the middle 
portion of the letter “S”, oriented horizontally). Together, these attributes are regarded as characteristic of 
the Gainey type point. Both the lateral margin and base were lightly ground. 
 
No remnant of a flute scar is present on the reverse face. If the specimen was fluted on this face then the 
break occurred just beyond the edge of the scar. The flake scars that are present are the result of basal and 
lateral edge trimming, presumably by pressure retouch.  
 

Plate 2: Fluted Projectile Points/Fragments. Cat. #.258 (a), #.056/.281 (b), #.264 (c), #.070 (d), 
#.260 (e), #.262 (f), #.334 (g), #.283 (h), #.282 (i), and #.284 (j) 
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Unidentified Fluted Projectile Point Fragments 
(Total: eight; five Onondaga chert; three Fossil Hill chert; Plate 2e-j) 
 
None of the eight artifacts can be reliably classified as Gainey-type points, either because their shapes are 
not consistent with the Gainey pattern (specimens # .260 and # .262, Plate 2e-f), because they are too 
small (longitudinal break # .334, Plate 2g: ear fragment # .283, Plate 2h; heat-spalled fragment #L3226 
and medial fragment of base #L3325) or because of a small variation from what would be expected on a 
Gainey specimen (ear fragment # .282, Plate 2i). Considering, however, that no diagnostic fluted points 
except Gainey have been recovered from the site, it is likely that these six unidentified specimens were 
also made by the same people who made the Gainey-type points on the site. 
 
Mid-section and basal fragments 
 
Three of the eight artifacts are mid-section and basal fragments (# .262, # .260 and #L3226). 
 
Specimen # .262 (Plate 2f; Fossil Hill chert) is missing the distal or tip portion. The lateral margins 
converge slightly toward the tip (unlike Gainey-type points). The maximum thickness of the specimen 
(5.5 mm) occurs in mid-section on the margin of a flute scar while the maximum width (19.5 mm) occurs 
at the base. The specimen was fluted once on each face. The flute scars are of roughly equal size and 
extend, in each instance, over 50% of the face. On the obverse face, the flute scar at the base was removed 
by a continuous series of small retouch flakes. On the reverse face only the ridges were removed where 
they met the base by single small retouch flakes. Both lateral margins and the broadly concave base (ca. 
3.0 mm deep) were heavily ground. 
 
The second artifact in this category (# .260, Plate 2e; Fossil Hill chert) appears to have been heavily 
resharpened, judging from the sharp angle at which the blade meets the lateral margins at the base. The 
distal portion has also been considerably damaged by heat spalling. The lateral margins at the base 
diverge slightly from the mid-line of the specimen (unlike Gainey-type points). The left margin (viewed 
from the obverse face) is quite irregular and appears not to have been ground. The right margin, also 
somewhat irregular, has been lightly ground. Maximum thickness (5.5 mm) and width (23.5 mm) occurs 
ca. 16 mm above the base and roughly mid-way along the length of the flute scars. The obverse face was 
fluted at least twice, the two rectangular shaped scars covering over 50% of the face. The reverse face 
may have been fluted only once; most of the scar has been removed by subsequent flake removal 
(thinning) from the right margin (as viewed from the reverse face) and basal retouch. The ridges of the 
flute scar were removed where they met the base by single large retouch flakes. The base is slightly 
concave (ca. 2.0 mm deep) and does not appear to have been ground. 
 
The third artifact in this category (#L3226; Onondaga chert) is (tentatively) a lateral edge (from which the 
ear has been broken) and adjacent portion of the basal concavity of a fluted biface. Although both were 
heavily damaged by heat spalling, the lateral edge and base retain the general configuration of the original 
biface. The lateral margin appears originally to have been straight and parallel to the long axis of the 
artifact as in Gainey-type bifaces. Short segments of edge grinding have been preserved on the lateral 
edge of the specimen and at a location just above the missing ear on both the lateral margin and the basal 
concavity. The opposite corner of the biface (the remaining portion of the base as well as the lateral 
margin and ear) has been largely spalled away due to heat fracturing, leaving only an interior remnant of 
this portion of the artifact. A fragment of one small flake scar removed from the direction of the basal 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 42 

 

 
Archaeological Services Inc. 

concavity may be a remnant of basal retouch. Both faces of the artifact were also extensively damaged 
from heat spalling. However, remnant scars of lateral flake removals used to shape the specimen occur on 
both faces along the remaining lateral edge of the specimen. In addition, remnants of what appear to be 
flute scars also occur on both the obverse and reverse faces of the artifact. It is these flute scar remnants as 
well as the configuration of the remaining lateral edge of the specimen that allow it to be identified as a 
fluted biface. 
 
Longitudinally broken mid-section 
 
This specimen (# .334, Plate 2g; Onondaga chert) exhibits remnants of flute scars on both faces. There is 
no evidence of grinding on the lateral edge. 
 
Medial fragment of base 
 
This specimen (#L3326; Onondaga chert) is a corner fragment of a fluted biface from which the ear has 
been broken, leaving portions of the lateral edge and concave base. A section of the lateral margin as well 
as the basal concavity were clearly ground. Three large fragments of medial flake scars, two on the 
obverse face and one on the reserve face, appear to be flute scars. These have been invaded to some 
extent by subsequent retouch from the lateral margin and by basal trimming. Several large flake removals 
on the lateral edge just above the missing ear would have accentuated the ear, setting it off slightly from 
the base of the artifact, an attribute that is present on some Gainey-type bifaces (see, for example, Simons 
1994: Figure 3, and Simons 1998: 308 aa and g). 
 
The flute scar remnants and concave base identify this specimen as a fragment of a fluted biface. The 
slightly convex lateral margin appears to be oriented toward the mid-line of the specimen suggesting a 
very short biface and could be the result of extensive resharpening. 
 
Ears 
 
Three of the eight specimens are ears with adjoining portions of bases, all apparently from bifaces with 
concave bases. 
 
The first specimen in this category (# .283, Plate 2h; Fossil Hill chert) is missing the tip of the ear, the 
very attribute needed to determine whether or not this is a Gainey biface. Flute scars are present on both 
faces, in both instances partially removed by subsequent secondary retouch from the base and lateral 
margin. Neither the lateral margin nor the base appear to have been ground. 
 
The second specimen (# .282, Plate 2i; Fossil Hill chert) preserves enough of the lateral margin to suggest 
that it may have been roughly parallel to the long axis of the complete artifact. A flute scar remnant is 
present on the obverse face but has been partially removed by subsequent flaking/trimming from the 
lateral margin and base; the reverse face has been damaged by a heat spall. Both the lateral margin and 
base were heavily ground. The tip of the ear is unusual (and different from the Gainey pattern) in the fact 
that it protrudes slightly from the lateral margin. 
 
The third specimen (# .284, Plate 2j; Onondaga chert) has the shape of a Gainey-type ear but not enough 
of the lateral margin is present to determine the configuration of the basal portion of the complete artifact. 
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Flute scars are present on both faces, and in each instance the lateral margin of the single remaining ridge 
of the flute scar where it met the base was removed by secondary basal retouch. There is no noticeable 
lateral grinding although some basal grinding is present. 
 
Channel Flakes 
(Total: 42; two raw material unidentified; 13 Fossil Hill chert; 27 Onondaga chert; Plate 3) 
 
Although strictly speaking a class of debitage, the channel flakes are discussed here since they are a bi-
product of fluted points, and fluted point production. 
 
A total of four bases (containing the nipple, or platform, from which fluting was conducted) and 38 mid-
section fragments were recovered. Metric data are presented in Tables 4 and 5.   
 

Table 4: Channel Flake Bases 
Cat. # Location Raw 

Material 
Ground 

Y/N 
Projection 
below base 

Nipple 
Width 

Length 
(mm) 

Width 
(mm) 

Thickness 
(mm) 

.019 500-191 Un Y .5 1.0 18.0 8.0 1.5 

.173 509-190 On Y 2.0 4.5 14.0 13.0 1.5 

.174 509-190 On Y 1.0 4.0 12.0 frag. 2.0 

.183 504-193 On Y .5 3.0 12.0 8.5 2.0 
cat. # .173: scars on both sides of nipple could be remnants of lateral guide flakes used in fluting. 
cat. # .182: exhibits single flake removal (4.5 mm wide and 10.0 mm long) from centre of channel flake.  Could be the result of a 
previous (failed) fluting attempt under which the second fluting attempt (producing base # .182) was centered. 
Key 
Y/N  yes, no 
Un unidentified chert 

 
On Onondaga chert 
frag. fragment 

 
FH Fossil Hill chert 

 
 
The four channel flake bases (all of Onondaga chert except # .019 which is of an unidentified material; 
(Plate 3c) indicate that fluted points at Mt. Albion were fluted from a carefully prepared basal nipple that 
served as a platform for removing the channel flake (either through pressure or direct or indirect 
percussion). Specimen # .174 (Plate 3b) exhibits two very small nipple isolating flakes on the reverse side 
of the nipple, one on each side, which were presumably intended to remove additional mass and assist in 
detaching the channel flake. Specimen #.173 (Plate 3d) indicates that small flake removals on the reverse 
side of the nipple (producing a faceted nipple; also present on # .174) were used to help “raise” the nipple 
to the plane of the face being fluted and that short guide flakes, one on each side of the nipple on the face 
to be fluted, were also employed to guide the channel flake during detachment. The nipples on both # 
.173 and # .174 were was also heavily ground, presumably to keep the platforms from breaking during 
application of the force needed for fluting. Specimen # .173 exhibits a small erraileur scar on the ventral 
bulb produced by the fluting force. This scar may indicate something about the nature of the fluting force 
that was applied. None of the other bases exhibit erraileur scars although specimen # .019 exhibits a very 
delicate lip on the ventral bulb. 
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Table 5: Channel Flake Mid-Sections 

Cat. # Provenience 
 

Length 
(mm) 

Width 
(mm) 

Thickness 
(mm) 

Raw 
Material 

.014 CSP-28 15.0 16.0 1.0 Fossil Hill ? 

.026 500-195 13.5 15.5 2.0 Fossil Hill ? 

.028 501-190 17.0 14.0 2.0 Fossil Hill 

.029 501-190 6.2 9.5 <1.0 Onondaga 

.045 502-190 10.0 10.0 1.0 Onondaga ? 

.046 502-190 11.5 13.0 1.5 Onondaga 

.049 502-191 13.5 10.5 1.5 Onondaga 

.055 502-193 16.0 10.0 1.5 Fossil Hill 

.061 503-190 7.0 9.0 <1.0 Fossil Hill ? 

.080 505-190 4.0 4.5 <1.0 Fossil Hill 

.082 505-193 11.0 9.0 1.0 Onondaga 

.085 505-194 12.0 13.5 1.5 Onondaga 

.086 505-194 8.5 12.0 1.5 Onondaga 

.090 506-191 8.5 9.0 <1.0 Fossil Hill ? 

.096 506-196 12.0 fragment 1.5 Onondaga 

.110 507-193 12.0 12.0 2.0 Onondaga 

.170 505-189 11.0 8.0 1.0 Fossil Hill ? 

.171 504-195 10.0 9.0 <1.0 Fossil Hill ? 

.172 503-195 10.5 10.5 1.5 Onondaga 

.175 502-192 11.5 17.0 1.0 Onondaga 

.176 501-192 7.0 fragment 1.0 Onondaga 

.177 501-195 11.0 11.0 1.5 Fossil Hill 

.178 508-190 15.0 13.0 1.5 Onondaga 

.179 507-192 8.0 8.5 1.0 Fossil Hill ? 

.180 501-194 13.5 13.0 1.0 Onondaga 

.181 504-193 14.0 fragment 1.5 Onondaga 

.182 504-193 15.5 13.0 1.0 Onondaga 

.184 502-195 8.5 14.5 1.0 Fossil Hill ? 

.185 502-195 10.0 14.0 1.5 Fossil Hill 

.186 504-194 16.0 15.5 2.0 Onondaga 

.187 504-194 9.5 11.0 1.5 Onondaga 

.188 504-194 13.5 fragment 1.5 Onondaga 

.189 504-194 12.0 11.0 1.5 Onondaga 

.190 504-194 17.0 9.5 1.5 Onondaga 

.191 504-194 12.5 11.0 1.5 Onondaga 

.207 502-193 14.0 11.0 1.5 Onondaga 

.208 502-194 14.0 12.5 1.5 Onondaga 

.333 494-224 23.0 14.0 2.0 Fossil Hill 
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One base provides evidence for 
multiple fluting attempts on the same 
face of the point. Specimen # .183 
(Plate 3a) removed the scar of a prior 
fluting attempt which was too high and 
removed only the medial ridge of the 
preform, ending in a feather 
termination 10.0 mm above the tip of 
the nipple on the second channel flake, 
the specimen being described. No 
guide flakes were used in this fluting 
attempt. A mid-section fragment (# 
.085; not illustrated) exhibits evidence 
of two prior fluting attempts which 
removed superimposed channel flakes 
from locations somewhat to one side of 
the mid-line of the preform prior to the 
removal of the third, centrally located 
channel flake which this basal 
fragment represents. 
 
There is one final note of importance about the channel flakes; of the 13 mid-section fragments of Fossil Hill 
chert, four clearly indicate that the long axis of the channel flake (and thus the point) was perpendicular to 
bedding in the chert. This has been noted previously on Barnes type points made of Fossil Hill chert (see, for 
example, Ellis and Deller 2000; Storck et al. 1997). Dan Long, an experienced flintknapper, suggests that this 
approach to knapping Fossil Hill chert would provide the longest possible blanks in vertically fractured bedded 
material (Long 2004), an idea also supported by Deller and Ellis (see also Deller and Ellis 1992; Ellis and Deller 
2000) with respect to Barnes type points and the Parkhill industry. The channel flakes from Mt. Albion suggest 
that Gainey people may also have used this approach. However, in comparison with Barnes type points from the 
Parkhill site, Deller and Ellis see greater variation in bedding orientation on Gainey and Crowfield points; the 
Gainey sample may too small to interpret but they suggest that the smaller size of Crowfield points (and Barnes 
points from the Fisher site, which they regard as perhaps later than Parkhill and possibly also used in a different 
weapon delivery system) may have permitted more variation in blank orientation (see Deller and Ellis 1992: 45 
and Figure 41; and Ellis and Deller 2000: 84-5). 
 
 
Nettling-Type Corner-Notched Projectile Point 
 
This specimen (# .001, Plate 4a; Onondaga chert) consists of the blade and a portion of the haft element between 
the notches; the base is missing. The tip of the distal corner of one notch is also missing. The blade is triangular 
in shape and symmetrical with a sharp tip that is slightly bevelled due to uneven flaking on alternate margins. 
The blade is 35.0 mm long (from tip to base of notches), ca. 5.0 mm thick and has a maximum width of ca. 23.5 
mm at the distal corners of the notches. The width between notches is ca. 12.0 mm. The blade edges are serrated, 
presumably due to the lack of trimming after flake removals to shape the blade. The notches were shaped using 
both unifacial and bifacial retouch. 

Plate 3: Channel Flake Bases. Cat. #.183 (a), #.174 (b), #.019 (c), and #.173 (d). 
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This specimen is similar to corner-notched 
projectile points from the Early Archaic site of 
Nettling in extreme southwestern Ontario 
(Ellis et al. 1991; see also Ellis et al. 1990) and 
which were compared to the “Kirk Corner-
Notched cluster.” The Mt. Albion specimen, 
with its triangular blade, is similar in shape to 
examples illustrated from Nettling (Ellis et al. 
1991: Figure 4k, l and p), falls well within the 
range and slightly below the mean for blade 
length and width (Ellis et al. 1991 use the term 
“fore-section;” Table 5) and within the range 
but slightly above the mean for neck width 
between the notches. And like the Nettling 
examples, the Mt. Albion specimen also 
exhibits a serrated blade. Unfortunately, Ellis 
et al. (1991) do not comment on how the 
serration was produced in the Nettling sample.  
 
 
Lamoka-Type Stemmed Projectile Point 
 
This specimen (# .169, Plate 4c; Onondaga 
chert) is missing both the extreme tip and the 
base but had an estimated total length of over 
70.0 mm. The blade is triangular in shape with 
slightly convex sides with the maximum width 
(21.0 mm) and thickness (8.5 mm) occurring 
near or slightly below (depending on total 
length) the mid-line of the blade. The blade 
cross-section is bi-convex; on the obverse 
face, flake scars tend to meet at mid-line, 
especially near the tip and on the proximal 
third of the specimen while on the reverse face flake removals are much shorter and often end in hinge fractures. 
The stem was formed by large flake removals with little subsequent edge retouch and, on the reverse face, was 
also thinned by the removal of three thinning flakes from the ridges of earlier flake scars. 
 
This artifact is very similar in size (although in the upper range) and shape to Lamoka points as defined by 
Ritchie (1961: 29-30, Plate 13: 24; and 1965: 47 Plate 11, Plate 14: 16; see also Justice 1987: 127-30) although 
close visual comparisons are not possible because of the missing base on the Mt. Albion specimen. A thick 
“unfinished” base with remnants of the unmodified pebble or flake from which the artifact was made is a 
diagnostic feature of Lamoka points (see Ritchie 1961:29). 
 

Plate 4: Miscellaneous Projectile Points/Fragments. Cat. #.001 (a), 
#.261 (b), #.169 (c), #.196 (d), and #.134/.145 (e). 
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Madison-Type Triangular Projectile Point 
 
This specimen (# .196, Plate 4d; raw material unidentified) is missing the tip. The portion remaining is 
asymmetrical in outline, has slightly convex sides and a shallow (unground) concave base. The artifact was 
produced by irregular flaking, leaving flake scars of uneven shape, size and orientation. Triangular projectile 
points of this type are often referred to as Madison points (see Justice 1987: 224-7).   
 
 
Unidentified Projectile Points 
(Total: six) 
 
Side-Notched Projectile Point 
 
This specimen (# .261, Plate 4b; Onondaga chert) is missing the tip but the mid-section and base are complete. 
The sides of the blade converge slightly toward the distal end with a maximum width of 18.0 mm and width of 
7.0 mm just above the notches. In cross-section the blade is asymmetrically bi-convex. The notches are roughly 
U-shaped, 4.0 mm wide and 2.0 to 2.5 mm deep. The base is slightly convex. 
 
Contracting Base Projectile Point 
 
The specimen (# .271; Onondaga chert?) is missing the tip. A distinct change in the orientation of the blade on 
one side of the specimen, abruptly turning toward the apex of the missing tip, combined with a more even 
inclination toward the tip on the opposite side of the blade; together produce a triangular-shape blade. Both 
lateral margins above the base converge toward the base which is straight and distinctly bevelled from the 
reverse face. There is no evidence of secondary edge retouch (trimming) or grinding but the abrupt change in the 
orientation of one lateral edge suggests the artifact has been resharpened. This and the overall configuration of 
the artifact indicate that it may have been used as a projectile point. 
 
Basally Thinned Projectile Point Fragments 
 
There are two specimens in this category. The first artifact (# .265, Onondaga chert) is a complete base and 
portion of mid-section. The specimen has slightly converging sides, is 24.5 mm wide at the base and 6.0 mm 
thick. The base is straight. The artifact has been basally thinned, leaving single, 10.0 mm wide rectangular flake 
scars in roughly the middle of each face, on the obverse face at least 23.0 mm long (extending beyond the 
fracture) and, on the reverse face, ca. 20.0 long and ending in a hinge fracture. The bottom portions of these 
scars where they intersected the base were subsequently removed by secondary retouch. Neither the lateral 
margins nor the base appear to have been ground. Because the artifact appears to have been basally thinned (if 
not fluted) it may well be an unfinished fluted point preform. 
 
The second artifact (#L760, Onondaga chert) is a corner fragment of a base. This specimen exhibits grinding on 
both edges indicating it is a basal fragment of a biface, rather than a tip. Depending on orientation, the specimen 
either had a straight lateral margin parallel to the long axis of the specimen and a slightly concave base (the 
preferred interpretation) or a lateral margin that contracted toward the distal end/tip and a straight base. 
Whatever the orientation, the presence of large flake scars indicate that the base was shaped by a basal thinning 
process rather than simply by edge trimming. 
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Miniature Projectile Point  
 
This complete, lanceolate shaped point (# .093, Plate 
5; Onondaga chert) is very small: 23.5 mm long 
(from tip to bottom of ears that project slightly 
below a concave base), 15.0 mm wide (at roughly 
mid-section) and 2.0 mm thick. The concave base is 
ca. 2.0 mm deep. Viewed from the obverse face, the 
left lateral margin near the base of the point is 
slightly convex while the right margin is straight and 
parallel to the long axis of the point. There is no 
apparent grinding on either the lateral margins or 
concave base. The artifact was shaped from a small 
flake of Onondaga chert entirely by edge retouch, 
the unmodified broad scars of the dorsal and ventral 
surfaces of that flake covering nearly all of both 
faces of the projectile point. Because of minimal 
shaping, the slightly curved profile of the flake can 
still be seen in longitudinal section. No trace of the 
striking platform used in detaching the flake remains 
but the thickness of the tip suggests that platform and bulb or percussion were located in this general area.  
 
Use-wear analysis might determine whether the point was a truly functional artifact (perhaps used to tip an 
arrow) or served some other purpose. Because there is a significant Gainey component on the Mt. Albion site, 
and miniature points (made from both fortuitous waste flakes as well as channel flakes derived from the fluting 
process) have been reported from the Parkhill complex in Ontario (Ellis and Deller 2000; Storck 1997) and a 
large number of other Early Paleo-Indian components in North America (see, for example, Storck 1988), it’s 
possible that the Mt. Albion specimen is associated with the Gainey component. Unfortunately, this must remain 
speculative since the Mt. Albion artifact was made from a culturally non-diagnostic flake, rather than a channel 
flake, and from a type of toolstone (Onondaga chert) used by both Gainey and later peoples at the site. 
 
 
Re-Cycled Projectile Point Fragment with Spur 
 
This fragment (conjoined # .134/# .145, Plate 4e; Onondaga chert) is triangular in shape, thin (4.0 mm) and 
shallowly bi-convex in cross-section. It was shaped by irregular flaking, producing flake scars of different sizes, 
shapes and orientations. A small unifacially worked spur is present near the fracture on the left margin of the 
artifact (as viewed from the obverse face). The spur was probably created – thus recycling the artifact for a 
different use – after the artifact was broken. The spur was shaped by working back the edge of the artifact, 
accentuated by a shallow notch, thus isolating a short projection and further isolating it from below by the 
removal of a single flake scar directed from the same face as the upper flake removals. This unifacial 
manufacturing technique is similar to that used by Paleo-Indians in forming graver spurs which suggests that the 
tool can be attributed to the Gainey occupation at Mt. Albion West. 
 

Plate 5:  Miniature Projectile point. Cat. #.093. 
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5.2.3 Drill 
(Plate 6) 
 
This fragment (#L3962; Onondaga chert) is the distal 
portion – tip – of a bifacially shaped drill. It is parallel 
sided, bi-convex in cross-section, 8.0 mm thick, 14.0 mm 
wide and 33.0 mm long from the tip to the break. The drill 
was shaped by relatively steep flaking (creating an edge 
angle of 55°-70°) and the removal of roughly parallel and 
equal sized flakes from both faces that merge smoothly 
along the mid-line of the specimen. Looking at the cross-
section of the specimen through the tip, the bottom cutting 
edge of the drill exhibits a very shallow S-shaped 
configuration due to the removal of unequal sized flakes 
(possibly resharpening flakes) from both faces of the tool.  
 
 

5.2.4 Wedges 
(Total: five, Plate 7; Table 6) 
 
Five artifacts are classified as wedges. They are described 
under the category of bifacial tools since all exhibit flake 
removals from both faces; indeed, one may have been 
made from a biface. All are roughly rectangular in shape, 
ranging from 35.0 to 46.0 mm in length and 20.0 to 33.0 
mm in width. Their defining attribute is that all exhibit 
several flake removals from forces directed from opposite 
ends of the long axis of the artifact. These flake removals 
may be fairly short (ending in step fractures) or, in one instance (# .317; Plate 7a), extend the entire length of the 
artifact. Four of the artifacts were completely modified in this way but one (#. 343; Plate 7b) exhibits flake 
removals on both ends of the obverse face and on one end of the reverse face. The opposite end of this face 
consists of a weathered unflaked surface indicating that a natural flake was used as a wedge. 
 
In longitudinal section, four of the five specimens are V-shaped at both ends. One, however (specimen # .030; 
Plate 7c), is V-shaped at only one end. The opposite end is flat and perpendicular to the long axis of the tool, 
13.0 mm thick and clearly a “cortical” surface – a bedding plane between the chert and the dolostone unit within 
which it occurs. 
 
Two specimens (# .336 and # .343; Plate 7d and b) are longitudinally split, presumably unintentionally from 
splitting forces. 
 
Two of the five artifacts (# .079 and #.317; Plate 7e and a) exhibit numerous flake removals from the lateral 
margins (presumably perpendicular to the forces generated during splitting) and thus appear to have been shaped 
to achieve a desired width. Specimen # .079 may have a relatively complex history. The artifact exhibits at least 

Plate 6: Drill. Cat. #L3962. 

Table 6: Wedges 
Cat # Length 

(mm) 
Width 
(mm) 

Thickness 
(mm) 

Raw 
Material 

.030 35.0 33.0 13.0 unidentified 

.079 41.0 32.5 9.5 Onondaga 

.317 46.0 33.0 8.0 Onondaga 

.336 43.0 20.0 ?? Onondaga 

.343 36.5 22.0 13.0 Goat Island 
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three flake removals directed from opposite ends of the piece on the obverse face, two from one end and one 
from the opposite end. The two larger removals from opposite ends of the piece are slightly offset and terminate 
in hinge fractures just short of high spots. This juxtaposition could be fortuitous, the result of unintended flake 
removals through use or the result of unsuccessful thinning attempts. On the reverse face, at least three flake 
removals were directed from opposite ends of the piece, one (from one end) very short, and two (from the  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

opposite end). The first of these extended into the middle of the piece and partially removed a scar from a flake 
that had been driven off from the side of the piece and travelled nearly the entire width of the artifact. The 
second flake removed from this end carried away part of the lateral margin of the first scar and appears to have 
broken off the left edge of the artifact.  
As noted above, at least one of the end removals truncated a scar from a flake that had been driven off from the 

Plate 7: Wedges and Unidentified Bifacially Worked Artifacts/Fragments. Cat. # 3.17 (a), #.343 (b), 
#.030 (c), #.336 (d), #.079 (e), #.035 (f), and #.229 (g). 
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lateral edge of the artifact. This suggests that the wedge had been fashioned as a biface or recycled from one. 
The second unusual feature about the wedge is the fact that three of the four remaining lateral margins and 
corners appear to have been deliberately shaped by bifacial flaking and were then heavily ground. This might 
have been done to shape the piece for use on a specific object or material that needed splitting, the edge grinding 
serving to remove potential points of fracture initiation (and thus unwanted flake removals) during the splitting 
process. However, two corners on the same side but opposite ends of the piece stand out by having one straight 
edge (on the side of the piece) at right angles to a concave edge (on the end of the piece), reminiscent of the ears 
that occur on fluted projectile points. The third corner is roughly squarish. It was this attribute, in addition to the 
central, longitudinal flake removals, that initially suggested the artifact may have been intended as a fluted point 
which, when it failed (perhaps by a lateral snap which made the piece unacceptably short), was then rotated and 
used as a practice piece on the opposite end for other fluting attempts until it was no longer useful for this 
purpose – at which time it was simply used as a wedge. The possibility that the artifact may have been used for 
practising the fluting process is weakened, however, by the fact that the six flakes removed from the ends of the 
piece originated from near the centre of the object (with respect to its thickness) rather than from a higher 
position and nearer the plane of each face. This higher position is where fluting platforms were typically set up, 
unless, of course, the work was conducted by a novice flintknapper. Unfortunately, it doesn’t appear possible to 
determine which of the two interpretations is correct – whether the wedge was fashioned from a biface and 
shaped for a specific splitting task, or, alternatively, was recycled as a wedge after use as a practice piece for 
fluting on both ends after initial fluting attempts broke the preform into an unacceptably short piece. The 
simpler explanation, that the artifact is a special purpose wedge made from a biface, is probably more likely. 
 

5.2.5 Fragments of Unidentified Bifacially Worked Artifacts 
(Total: 26) 
 
This category contains: two proximal/distal fragments, four mid-section fragments and 20 edge fragments. 
These are itemized in the catalogue in Appendix 3. 
 
In addition, two fragments are more complete but nevertheless classified as unidentified. The first (# .035, Plate 
7f; Onondaga chert) is the mid-section fragment of a bifacially worked object that was originally ca. 20.0 mm 
wide. An isolated high spot on one face is probably the result of unsuccessful thinning. A short segment of one 
edge on what might have been the lateral edge of the artifact has been steeply retouched by unifacial flaking 
producing an edge angle of 50 ̊ suggesting that the artifact is a fragment of a broken biface re-worked for another 
purpose. A notch 9.0 mm wide and 3.0 mm deep, and formed by the removal of at least two large flakes from 
one of the transverse fractures that broke the artifact, could be a hafting notch (or, alternatively, the result of 
post depositional damage). 
 
The second artifact (# .229, Plate 7g; raw material unidentified) is a naturally formed disc shaped object with 
cortex on both faces exhibiting two flake removals from one face and a single removal from the opposite face. 
There is no apparent secondary (pressure) retouch. 
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5.3 Unifacially Worked Artifacts and Debitage 
 

5.3.1 End Scrapers 
(Total: 60, Plate 8) 
 
End scrapers are defined as having the following attributes: steeply retouched, convex working edges at 
one end of the flake blank on which they were made, almost invariably the distal end (the proximal end, 
containing the platform of the blank, where preserved, is presumably the haft element where the tool was 
hand-held or – more likely – attached to a handle). 

Plate 8: End Scrapers. Cat. #.009 (a), #.018 (b), #.239 (c), #.290 (d), #.298 (e), #.116 (f), #.164 (g), #.136 (h), 
#.034 (i), #.305 (j), #.345 (k), #.152 (l), #.294 (m), #.008 (n), #.148 (o), #.263 (p), and #.326 (q). 
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A total of 60 complete and fragmentary end scrapers were recovered from the excavations. The tools were 
classified as to whether they were complete and, if not, the type of fragment they represented (distal, proximal, 
longitudinally split, spalled or indeterminate). Complete or nearly fragments were classified as “simple” (consisting 
solely of convex functional edges), spurred (with one or more graver-type spurs), notched (with one or more small 
lateral notches, presumably to assist in hafting) or a combination of notched and spurred. 
 
Simple End Scrapers (Table 7; Plate 8a-e) 
 
There are a total of 17 simple end scrapers, 11 complete, four distal fragments, one mid-section fragment and one 
longitudinally broken fragment. Of the eleven complete specimens, one is oval in form (# .009, Plate 8a), five are 
rectanguloid (# .018, # .239, # .290, # .298, Plate 8b-e; and #L3693) and five are trianguloid. Five of the complete 
specimens were worked extensively on one or both lateral margins or around the circumference of the tool, 
presumably to shape it to fit a (pre-existing?) handle. The other six complete specimens exhibit retouch only on the 
functional edge. 
 

Table 7: “Simple” End Scrapers 
Bit 1  

Cat. # Raw 
Material 

Tool 
Length 
(mm) 

Width 2 

(mm)  
Edge 
Angle 

Thickness 
(mm) 

Location Prox. 
Platform 4 

complete 
.009 On 54.0 35.0 55-75 11.0 mid- 

portion3 
yes 

.018 On 45.0 19.0 55-65 9.5 prox. yes 

.097 On 32.5 33.0 60-75 9.0 prox. yes 

.239 unident. 24.0 18.5 60 9.0 distal no 

.257 unident. 33.0 -/- 55-65 9.0 distal yes 

.290 On 29.0 20.0 70-80 7.0 distal yes 

.298 FH 43.5 33.0 75-100 10.5 distal yes 

.301 On 35.5 23.0 50-55 6.0 distal no 

.309 On 29.0 28.0 65-80 6.5-9.5 distal yes 

.160/.327 On (33.0) (26.0) 55 6.5 distal -/- 
L3693 FH (?) 38.0 26.0 70 9.0 prox. yes 

mid-section 
L2061 On -/- -/- -/- 8.0 distal frag. 

distal 
.311 On (20.0) 18.0 65-75 6.5 mid- 

portion 
-/- 

.316 On -/- 16.0 5.0 5.5 distal -/- 
L3275 On -/- 19.5 -/- 8.0 distal -/- 
L3940 On -/- 25.0 65-70 8.0 distal -/- 

longitudinal split 
.340 On 31.0 -/- 45-65 6.0 distal yes 
Key 
1  convex scraping edge 
2  measured from corner to corner across tool, not around 
convex edge 
3  mid-portion of tool, between bit and haft element 
4  platform used to detach flake blank from which tool was 
made (present: yes; absent: no)  
(33.0)  estimated measurement 

 
frag.  fragment 
-/-  break/heat spall precludes measurement/observation 
prox.  proximal 
On  Onondaga chert 
FH  Fossil Hill 
unident.  unidentified 
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Simple End Scraper with stem-like haft element  
 
This tool (#L3498; raw material unidentified) is quite small: 21.0 mm wide at the scraping edge (bit), 22.0 mm long 
from the apex of the bit to the proximal end of the haft element and 12.0 mm thick (at the distal end of the haft 
element). The convex scraping edge is sub-triangular in form, probably the result of extensive resharpening, and 
has an edge angle of ca. 65°. The stem-like haft element was formed by shaping two broad concavities or notches 
on either side of the long axis of the proximal end of the tool. These concavities have an edge angle of between 
70°-80° and are thus much steeper than the angle of the scraping edge. 
 
Notched End Scrapers (Table 8; Plate 8f-i) 
 
There is a total of 14 notched end scrapers. These exhibit either a single notch (the majority) or double notches (# 
.116, in the mid-section of the tool; Plate 8f). Notches were formed by unifacial retouch, directed from the ventral 
face of the tool, and the removal of a single or a few very small flakes from the margin of the dorsal face of the 
tool. 
 
In form, most of the notched end scrapers (like simple end scrapers) are trianguloid (# .063, # .101, # .329, #L1936, 
#L3459 and #L3939) while three are ovoid (# .116, # .164, Plate 8f-g and # .168) and one trianguloid (# .136, Plate 
8h). Mostly (ten specimens) were retouched on one or both lateral margins or around the entire circumference of 
the tool. Two (# .034 and # .136, Plate 8i and h) exhibit retouch only on the functional edge. 
 

Table 8: Notched End Scrapers 
Bit 1 Notches 

Cat. # Raw 
Material 

Tool 
Length 
(mm) 

Width2 

(mm) 
Edge 
Angle 

 
Thickness/ 
Location 

 
Prox. 
Plat. 

Width 
 (mm) 

Depth  
(mm) 

complete tools 
.116 On 26.0 21.0 65-85 8.5/d yes 2m-s 7.0/7.0 1.5/1.5 
.136 FH 31.0 19.5 70-90 6.0/d yes 1p 5.0 1.0 
.168 On 28.0 27.0 65 9.5/m-s yes 1p 9.0 1.0 
.164 FH 31.0 26.0 70-90 6.0/d yes 1d 9.0 2.0 
L1888 On -/- -/- 50-55 -/- yes 1p 8.5 1.0 
L3459 On -/- -/- -/- -/- yes 1p 7.0 2.0 
L3939 On 39.0 23.0 70 11.5/d yes 1m-s 9.5 1.0 

proximal fragments 
.034 unident. -/- -/- -/- -/- -/- 1d 4.0 1.0 
.063 On -/- 20.5 90 10.0/d -/- 1d 7.0 1.5 
.101 FH (38.0) 24.0 60-80 10.5/d -/- 1p 10.0 2.5 
.133 On -/- -/- -/- -/- yes 1d 4.0 1.0 
.329 FH -/- -/- 60 8.0/d yes 1d?9.0 2.0 

distal fragments 
L1879 On -/- 17.0 65-80 -/- -/- 1p 3.0 1.0 
L1936 On -/- 18.0 60-65 7.0/p -/- 1 m-s 1p  

6.0; 7.5 
1.0 1.0 

Key 
1  convex scraping edge 
2  measured from corner to corner across tool, not around convex edge 
On  Onondaga chert 
FH  Fossil Hill chert 
unident.  unidentified chert 
prox. plat.  proximal platform 
1p  one notch in proximal portion 

 
1d  one notch in distal portion 
m-s  mid-section 
p  proximal portion 
d  distal portion 
(38.0)  estimated measurement 
-/-  break/heat spall precludes measurement/observation 
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Spurred End Scrapers (Table 9; Plate 8j-q) 
 
There is a total of 10 spurred end scrapers: four with single spurs (# .100, # .305, # .345 and #L752, Plate 8j-k), two 
with single spurs and notches (# .152 and # .294, Plate 8l-m), one with two spurs (# .008, Plate 8n) and three for 
which the number of spurs is indeterminate (# .148, # .263 and # .326/.285, Plate 8o-p). 
 
Spurs were formed on one or both corners of the convex functional edge where it intersected the lateral edge (side) 
of the tool, by unifacial retouch directed from the ventral face of the tool and by the removal of a single or a few 
very small flakes from the bottom (distal) part of the corner. Notches were also formed in the same manner as on 
the notched end scrapers (described above). 
 
 

Table 9: Spurred End Scrapers 
Bit1 Notch 

Cat. # Raw 
Material 

Tool 
Length 
(mm) 

Width 2 

(mm) 
Edge 
Angle 

 
Thickness/ 
Location 

 
Prox. 
Plat. 

# of 
spurs/ 
length 

Width 
(mm) 

Depth 
(mm) 

single spurred 
.100 On 28.0 12.5 60-75 7.5 m-s yes 1; 2.5 -- -- 
.152 On 28.0 22.5 55-85 8.0; d yes 1; <1.0 1d;8.0 1.0 
.294 On -/- 17.5 55-60 8.0; d -/- 1; 2.0 1p;? <1.0 
.305 On -/- 16.5 55-80 8.5; d -/- 1; 1.5 o o 
.345 On 25.0 23.0 65-80 8.0; p yes 1; <1.0 o o 
L752 FH 34.0 23.0 60-65 9.0;d yes 1;1.0 o o 

double spurred 
.008 unident. -/- 16.5 75-80 6.5; m-s -/- 2; <1.0 o o 

number of spurs indeterminate 
.148 On 34.0 -/- 60-80 7.5; m-s yes 1; 2.0 o o 
.263 FH 35.5 -/- 45-50 8.0; p yes 1; <1.0 o o 
.285/326 unident. -/- 28.0 75 13.0; d -/- 1; 2.0 o o 
Key 
1  convex scraping edge 
2  measured from corner to corner across tool, not around convex edge 
On  Onondaga chert 
FH  Fossil Hill chert 
Unident  unidentified chert  
prox. Plat  proximal platform 

 
p  proximal 
d  distal 
m-s  mid-section 
-/-  break/heat spall precludes measurement/observation 
o  attribute not present 

 
 
Micro End Scraper, notched 
 
This specimen (# .126; raw material unidentified) warrants special mention because of its very small size: 9.0 mm 
wide (along the scraping edge) and 13.0 mm long (Plate 9a). A corner of the specimen is broken on the distal end 
but the artifact was probably not originally much larger. The scraping edge is straight to slightly convex and was 
formed by continuous unifacial flaking directed from the ventral surface of the flake from which the tool was made. 
The tool is classified as an end scraper because the steep edge angle (ca. 90°) is comparable to that of larger tools in 
this category. Two notches, one on each side of the tool and also formed by unifacial retouch from the ventral face, 
occur immediately below the scraping edge. One notch, 4.0 mm wide and 2.0 mm deep, is roughly twice as large as 
the opposite which is 2.0 mm wide and 1.0 mm deep.
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Unclassified End Scraper Fragments  
(Total: 16; Table 10; not illustrated)  
 
The tool fragments in this category are not complete enough to be classified into the groups discussed above but 
exhibit the steep unifacial flaking seen on the functional edges of end scrapers and/or the type of retouch and shape 
seen on the proximal ends of those tools. The following fragments are present: six fragments of distal functional 
edges (# .038, # .222, # .328, #L1882, # L1930 and # L4000), two fragments of proximal ends (# .158 and # .223), 
a heat spalled fragment of the ventral face of a tool (# .159) with a remnant of a very steeply flaked edge 
(presumably the distal, functional edge), three longitudinally broken fragments with portions of both the proximal 
and distal ends (# .094, # .320 and # .341) and four fragments that might tentatively be classified as simple end 
scrapers (# .287 and # .293) and two notched end scrapers (# .044 and # .166). 

Plate 9: Miscellaneous Unifacially Worked Tools/Fragments. Cat. #.126 (a), #.292 
(b), #.123 (c), #.051 (d), #.120 (e), #.205 (f), and #.256 (g). 
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Table 10:  Unclassified End Scraper Fragments 

Bit 1 Notch 
Cat. # Raw 

Material 

Tool 
Length 
(mm) 

Width 2 

(mm) 
Edge 
Angle 

Thickness/ 
Location 

Prox. 
Plat. Width 

(mm) 
Depth 
(mm) 

distal fragments 
.038 unident. -/- -/- 80-90 -/- -/- o o 
.222 FH -/- 27.0 55-85 -/- -/- o o 
.328 On -/- 24.0 70 -/- -/- o o 
L1882 On -/- -/- 80-85 -/- -/- -/- -/- 
L1930 On -/- 25.5 55-80 8.0;d -/- -/- -/- 
L4000 On -/- 19.0 60-65 5.0;d -/- -/- -/- 

proximal fragments 
.158 On -/- -/- -/- -/- -/- o o 
.223 On -/- -/- -/- -/- -/- o o 

heat spalled 
.159 On -/- -/- -/- -/- -/- -/- -/- 

longitudinally broken 
.094 GI 28.0 -/- 70-80 8.5; d yes -/- -/- 
.320 unident. -/- -/- 60 -/- yes -/- -/- 
.341 FH 44.0 -/- 65-80 12.0; d yes -/- -/- 

possible “simple” end scraper 
.287 unident. 27.0 (25.0) 75-85 -/- -/- -/- -/- 
.293 On 34.0 -/- 60 7.0; p yes o o 

possible single notched end scrapers 
.044 FH -/- 23.5 70 -/- -/- possibly 1.0 
.166 On 33.5 -/- 50-80 7.0; d yes 3.0 1.0 
Key 
1  convex scraping edge 
2  measured from corner to corner across tool, not around convex edge 
On  Onondaga chert 
FH  Fossil Hill chert 
GI  Goat Island 
unident.  unidentified chert 

 
prox. plat.  proximal platform 
p  proximal 
d  distal 
(25.0)  estimated measurement 
-/-  break/heat spall precludes measurement/observation 
o  attribute not present 

 
Specimen # .287, a possible simple end scraper, is irregular but roughly round in shape with an edge angle of 75-
85°. The irregular shape of the edge may be the result of wear and uneven resharpening immediately before the tool 
was discarded. One corner of the proximal end is broken. Below the break, a small notch (possibly accidental) was 
created by the removal of a single flake directed from the ventral face.  
 
Specimen # .293, a possible simple end scraper, roughly ovoid in shape, is missing one corner of the steeply 
retouched functional edge. The tool exhibits unifacial retouch on both sides of the proximal end, presumably to 
facilitate hafting. 
 
The two possible notched end scrapers are both distal fragments. A small notch may be present on one side of 
specimen # .044 but is truncated by a fracture that removed the proximal portion of the tool. The second specimen, 
# .166, missing a portion of its left edge (viewed from the dorsal face), exhibits a small notch on the opposite side 
of the tool immediately below the functional edge but the fact that it was formed by a single flake removal suggests 
it may be the result of accidental damage. 
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5.3.2 Side Scrapers 
(Total: seven) 
 
Complete side scrapers (Total: three) 
 
Straight edge (# .307; Fossil Hill chert). This artifact, made on a large flake, is nearly complete except for a small 
corner at the distal end of the flake. The maximum width of the flake (located at the proximal end) is 23.5 mm and 
its length (to the break) is 46.0 mm. A straight cutting/scraping edge 34.5 mm long, truncated by the break at the 
distal end of the flake, was produced by continuous unifacial retouch along one side of the flake, parallel to the long 
axis and perpendicular to the striking platform used to detach the flake, and was directed from the ventral face. The 
edge angle is 40-50 ̊. The final shape of the tool is roughly rectangular. 
 
Convex edge (# .292; raw material unidentified; Plate 9b). This artifact is complete. The maximum width of the 
flake (located at roughly mid-section) is 28.0 mm and its length is 46.0 mm. Like the straight edge scraper 
described above, the functional edge on this tool was produced by continuous unifacial retouch along one side of 
the flake, parallel to the long axis and perpendicular to the striking platform used to detach the flake, and was 
directed from the ventral face. The functional edge is 42.5 mm long and has an edge angle of 25-55 ̊. 
 
Micro tool (# .335; Fossil Hill chert). This artifact appears unbroken and is notable because of its small size. It is 
28.5 mm long but only 9.5 mm wide and 3.0 mm thick. A straight scraping edge was shaped on one side of the tool 
by unifacial flaking directed from the ventral face. The scraping edge is 21.0 mm long and has an edge angle of 45-
50°. 
 
 
Incomplete side scrapers (Total: four; not illustrated) 
 
On three of the four tools, the functional edge was produced along one side of the flake, perpendicular to the 
striking platform used to remove the flake from the parent piece. The platform on one flake (# .289) is not faceted 
and was not ground; the other platform (# .315) exhibits a single facet and was heavily ground. The third platform 
appears to be a natural, weathered surface; indeed, roughly 50% of the dorsal face of this flake of Fossil Hill chert, 
specimen #.302, is covered with cortex. The striking platform is missing on the fourth tool (# .319) but, since the 
flake is broken at both ends and the functional edge occurs along one side of the flake parallel to its long axis, this 
tool may have been shaped in the same way as the others in this category. 
 
The functional edges were shaped by continuous unifacial retouch directed from the ventral surface of the flake. 
Three tools have slightly convex functional edges: #. 302 (Fossil Hill chert, with a worked edge 39.0 mm long, 
truncated by a break, and an edge angle of 45-50 ̊ ), # .315 (Fossil Hill chert, worked edge 20.0 mm long, with an 
edge angle of 35-70°), and # .319 (raw material unidentified, worked edge 31.0 mm long, truncated by a break, 
with an edge angle of 40-55°). This latter tool also exhibits a small notch on the worked edge, 3.0 mm wide and 1.5 
mm deep. The fourth tool (# .289; Fossil Hill chert) has a straight edge 36.0 mm long with an edge angle of 50-70°. 
 

5.3.3 Fragment of Denticulated Scraper 
 
This scraper fragment (# .123, Plate 9c; raw material unidentified) exhibits five tips, each ca. 1.0 mm high. Four 
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occur in a straight row, equidistantly spaced about 4.0 mm from one another, the fifth tip occurring at a slight 
oblique angle and about 7.0 mm from the others and at the edge of a 90° corner on the flake. To either side of the 
five tips, the edge was steeply retouched to an angle of ca. 90°. The five tips were produced by single flake 
removals, all directed from the ventral surface of the flake. 
 

5.3.4 Beaked Scrapers 
(Total: seven; Table 11, not illustrated) 
 
These tools are called beaked scrapers in this report (see also Storck et al. 1997) because in longitudinal section the 
working bit (often narrow but also thick) resembles (in side view) the upper portion of a bird’s beak. Other 
researchers have called these tools limaces, groovers, slug-shaped scrapers or narrow end scrapers (see Deller and 
Ellis 1992; Gramly 1992). Gramly, in the paper cited, suggests the term “flakeshaver” as a synonym for beaked 
scrapers. 
 

Table 11:  Beaked Scrapers 

Cat. # Thickness 
(mm) 

Length 
of Beak 
(mm) 

Width of 
Beak at 

Base (mm) 

Edge 
Angle 

Cross-
Section of 

Beak 

Raw 
Material 

.199 missing 
corner of base1  

14.0 14.0 10.0 75 triangular unident. 

.120 missing 
base 

-/- 4.0 4.0 75-100̊ rectangular FH 

.205 distal frag. 8.0 -/- -/- 70-90̊ square unident. 

.256 distal frag. 10.5 21.0 21.0 50-80+ ̊ triangular unident. 

.051 distal frag. -/- -/- -/- 90̊ triangular unident. 

.059 distal frag. -/- -/- -/- 85-90̊ square FH 

.198 mid-
section frag. 

8.0 -/- -/- 80-90̊ square unident. 

key 
1  possibly proximal (hafted) end of tool 
unident.  unidentified chert 
?  measurement/observation precluded by break 

 
FH  Fossil Hill chert 
frag.  fragment 
-/-  break preculdes measurement/observation 

 
Beaked scrapers are characterized by narrow (often parallel sided) cutting/scraping bits with steeply retouched sides 
formed by unifacial flaking from the ventral surface of the flake. Edge angles (similar to those seen on end scrapers, 
hence the term beaked scraper) range from 70° to 100°. In cross-section, the bits tend to be triangular or tabular in 
shape, presumably to provide greater strength to the bit. The very tip of the bit may be rounded or pointed, as 
shown below. Because of their narrow bits, in comparison to end scrapers, these tools may have been used for 
cutting slots. 
 
The seven tool fragments from Mt. Albion West are classified according to the nature of the tips on the ends of the 
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bits (rounded or pointed) or the location of the fragment on the complete tool (such as, bit mid-section). 

5.3.5 Distal bit fragments 
 
Rounded tips (three specimens) 
 
One specimen (# .199; raw material unidentified) is nearly complete; the proximal corner of the tool is broken but 
the bit and most of the haft (or holding) element is complete. The bit is rounded at the tip (viewed from the dorsal 
face), triangular in cross-section (with the widest portion on the ventral face), ca. 14.0 mm long, 10.0 mm wide at 
the fracture and 14.0 mm thick. 
 
Two other bit fragments have rounded tips. Specimen # .051 (raw material unidentified; Plate 9d) is approximately 
9.0 mm wide at the tip and is parallel-sided with edge angles (to the ventral face) of 90̊. The second specimen, # 
.059 (Fossil Hill chert), has sides that contract toward the rounded tip with edge angles of 85-90 ̊.  
 
Pointed tips (three specimens) 
 
Specimen # .120 (Fossil Hill chert; Plate 9e) exhibits one tip which is centrally located on the tool and at the end of 
a bit ca, 11.0 mm long with edges that contract sharply toward the tip from distinct corners. The tip is 4.0 mm long 
and 4.0 mm wide at the base where it merges with the bit element which has edge angles between 75-100 ̊. A second 
tip (now broken) may have been present on one corner of the bit where the edges begin contracting toward the 
central tip. The second, lateral, tip would have been oblique to, and ca. 11.0 mm distant from, the centrally located 
tip. 
 
The tip on specimen # .205 (raw material unidentified; Plate 9f) is centrally located on a bit with contracting sides 
which have edge angles of 70-90° and is squarish in cross-section. The tip itself is ca. 1.0 mm long and 1.0 mm 
wide at the base where it merges with the bit. 
 
Specimen # .256 (raw material unidentified; Plate 9g) exhibits a centrally located tip ca. 6.0 mm long and 4.0 mm 
wide at the base where it merges with the bit. The bit element has contracting sides with edge angles of 50-80°+. 
The left margin of the bit (viewed from the dorsal face of the tool) was formed by a least three large flake removals, 
spaced roughly 6.0 mm apart, followed by continuous, steep unifacial retouch. The bit itself is 21.0 mm wide (at the 
break) and 10.5 mm thick. 
 
Mid-section fragment (not illustrated) 
 
This parallel-sided fragment (# .198; raw material unidentified) has edge angles of 80-90 ̊, is ca. 12.0 mm wide, 8.0 
mm thick and has a squarish cross-section. 
 

5.4 Flake Gravers 
(Total: 12; Plate 10) 
 
As indicated by the name of the category, all tools were made on flakes. With one exception, all graver tips were 
made using very fine unifacial retouch directed from the ventral face of the flake. The exception (# .131) was 
formed on one side by retouch from the ventral face and on the other side by retouch from the dorsal face. 
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Single spurred tools (two specimens) 
 
Two tools exhibit single graver spurs on complete flakes. Specimen # .139 (Fossil Hill chert; Plate 10a) has a 
broken tip resulting from a bending fracture. Specimen # .308 (Fossil Hill chert; Plate 10b) was made on the distal 
corner of a biface retouch flake. The broad based spur, extending from a worked edge 15.0 mm wide, is 11.5 mm 
long. 
 
Broken tools with spurs (10 specimens) 
 
Ten tools are broken so the number of spurs cannot be determined but are described below according to the number 

Plate 10: Gravers. Cat. #.139 (a), #.308 (b), #.125 (c), #.321 (d), #.112 (e), #.210 (f), #.297 (g), 
and #.259 (h). 
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of spurs that remain. 
 
Six artifacts exhibit single spurs: # .125, #L3793 and #L3989, Onondaga chert; #L1259, Fossil Hill chert; # .131 
and # .321, raw material unidentified (Plate 10d). The spurs range from 2.0 to 4.0 mm in width at the base and from 
1.0 to 3.0 mm in length although one specimen (# .321) exhibits a spur 9.0 mm long. 
 
Two Onondaga chert artifacts exhibit two spurs: # .112 and # .210 (Plate 10e-f, respectively). On specimen # .112, 
two tips, both less than 2.0 mm in length, were formed 9.0 mm apart on the distal corner of the flake opposite the 
striking platform that was used to remove the flake from the parent piece. A fracture to one side of one of the spurs 
removed one side of the flake. On specimen # .210, spurs, each 3.0 mm long, were formed on opposite corners of a 
flake. The convex edge between them, ca. 20 mm long, exhibits continuous unifacial retouch.   
 
One artifact (# .297, Plate 10g; Fossil Hill chert) exhibits three graver tips, although at least one other tip may have 
occurred on the damaged edge between tips two and three. The three existing tips were formed roughly 23 mm 
apart on a broad, smoothly convex edge of the flake opposite the striking platform. The three tips are less than 2.0 
mm long. The width of the flake between tips one and three is 40 mm. 
 
One artifact (# .259, Plate 10h; Fossil Hill chert) exhibits five graver tips, spaced roughly 8.0 mm apart around the 
convex edge of a flake. A fracture occurs beyond the fifth tip so several other tips may have broken away. The 
width of the flake between tips one and five is 30.0 mm. Tips two, three and five appear to have been damaged. 
Tips one and four are somewhat over 2.0 mm long. 
 

5.6 Combination Tools 
(Total: seven, Plate 11) 
 
Single spurred and notched end scraper with spokeshave 
 
This artifact (# .054; raw material unidentified) is complete: 44.5 mm long (along the long axis of the flake from 
which the tool was made and from the striking platform at the proximal end of the flake to the convex working edge 
of the scraper at the distal end) and 27.0 mm wide at the convex edge. The convex edge was shaped by continuous 
retouch from the ventral surface of the flake. The angle of the edge is 75°-85 ̊. 
 
On the left corner of the convex edge (viewed from the dorsal face) a small notch was shaped ca. 9.0 mm wide and 
2.0 mm deep by retouch from the ventral surface. The angle of the edge is 55 ̊. The right margin of the notch creates 
a small spur where it meets the convex scraping edge. On the opposite (right) edge of the tool (viewed from the 
dorsal face) a wider notch was shaped, presumably for use as a spokeshave, also by retouch directed from the 
ventral surface of the flake. It is 16.5 mm wide and 2.5 mm deep. The working edge has an angle of 60°-70 ̊. 
 
Notched flake with single spur 
 
This tool (# .004; Onondaga chert) exhibits four notches on three sides of a large flake (55.0 mm long and 38.0 mm 
wide) (the fourth side is broken) and a single spur. Both the notches and the spur were shaped by unifacial retouch 
directed from the ventral surface of the flake; the notch by retouch along two edges that converge and form a corner 
with a 90 ̊ angle. A portion of one of those edges has been removed by a fracture. 
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Single spurred flake graver with convex cutting/scraping edge 
 
The spur and working edge on this specimen (# .299, Plate 11a; Fossil Hill chert) were fashioned on the corner of a 
flake which subsequently broke. The spur is at the apex of the corner, is 5.5 mm high and was isolated by continuous 
unifacial edge retouch directed from the ventral surface of the flake. The adjacent cutting/scraping edge, presumably 
truncated by the break, was formed in the same way. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scraper/spokeshave (two specimens) 
 
The first specimen (# .238, Plate 11b; Onondaga chert) has a straight scraper edge 24.5 mm long (with an edge angle 
of 75°) on the distal portion of one margin of the flake and a spokeshave notch 13.0 mm wide and 2.0 mm deep (with 
an angle of 65°-75°) on a diagonally opposite corner of the flake. Both were formed by unifacial retouch directed from 
the ventral surface of the flake. 
On the second specimen in this category (# 312, Plate 11c; Onondaga chert), the scraper edge and the spokeshave edge 

Plate 11: Combination Tools. Cat. #.229 (a), #.238 (b), #.312 (c), and #.013 (d). 
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are adjacent on the same long straight side of a large flake. The spokeshave notch is 23.0 mm wide and 3.0 mm deep 
while the scraper edge is 45.0 mm long. Both have an edge angle of 45°-60 ̊ and were formed by continuous unifacial 
retouch directed from the ventral surface of the flake. 
 
Cutting/scraping tool with pseudo burin tip (# .013, Plate 11d; Fossil Hill chert) 
 
The burin tip may have been shaped opportunistically on the narrow end of a broken flake by detaching a small burin-
like flake from the surface of a longitudinal fracture oriented at right angles to the two faces of the flake. The other 
side of the tip was formed by shaping a small notch by continuous unifacial retouch directed from the ventral face. 
This produced an edge angle of 70 ̊. The resulting burin tip is 5.0 mm long. The entire edge of the flake on this side of 
the burin tip was worked into a cutting/scraping edge by continuous bifacial retouch (immediately adjacent to the tip) 
over a length of 13.0 mm (producing an edge angle of 50°-55°) and then unifacial retouch directed from the dorsal 
flake surface over a length of 30.0 mm (producing an edge angle of 60°) and extending to (or beyond) a fracture. 
 
The tip is described as a pseudo burin since it is unique in the Mt. Albion West assemblage. Thus, burination does not 
appear to have been systematically used as a tool making technique at the site or, since all Fossil Hill tools and 
debitage are assigned to the Early Paleo-Indian occupation at Mt. Albion, by Gainey peoples (see Section 7.0, Defining 
the Gainey/Early Paleo-Indian Component at Mt. Albion West). 
 
Cutting/scraping tool with single graver spur (#L3918, Plate 12; Onondaga chert) 
 
This tool fragment exhibits a single graver spur at one 
corner of a unifacially retouched cutting/scraping edge with 
an angle of 45°- 55°. The spur, which is broken, is 3.0 mm 
wide at the base and 1.0 mm long. 
 

5.7 Fragments of Unidentified Scrapers 
(Total: 7; not illustrated) 
 
These scraper fragments, all shaped by unifacial retouch 
directed from the ventral surface of the flake, are too small 
or irregular (fashioned from a chert nodule) to be classified. 
 
Straight edge 
 
This artifact (#.167; Onondaga chert) exhibits a straight edge 
with an edge angle of 65° - 85°. 
 
Convex edge (three specimens) 
 
Three fragments (#L3331, Onondaga chert, and #L1681 and #L3391), Fossil Hill chert) exhibit convex edges with 
between 50° and 75°. 
 
Concave edge 
 

Plate 12: Cutting/scraping tool with single graver spur. 
Cat. #L3918. 
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The artifact (# .128; raw material unidentified) is fashioned from a chert nodule with two edges covered with cortex 
and exhibits a shallow concave edge 19.0 mm long and ≺ 2.0 mm deep with an edge angle of 60° - 85°. 
 
Convergent edge with notch 
 
This artifact (# .300; Onondaga chert) exhibits continuous unifacial retouch from the ventral face of the flake along 
two converging sides that merge in a gentle curve. A small notch, 8.0 mm wide and 2.0 mm deep occurs in about the 
middle of one side. This artifact could be the proximal end (haft element) of a single notched end scraper. 
 
Longitudinal split 
 
This artifact (#L3624; Fossil Hill chert) was broken both longitudinally (parallel to the long axis of the artifact and 
through the convex, functional edge) and proximally (removing the platform used for detaching the flake blank from 
which the tool was made). The edge angel of the convex edge is 65̊-70 ̊. 
 

5.8 Fragments of Unidentified Unifacially Worked Tools  
(Total: 90; Table 12; not illustrated) 
 
Six tool fragments described below have unusual attributes that fall outside commonly defined tool types. Eighty-four 
other fragments are too small to be identified as to tool type or class. 
 

Table 12: Fragments of Unidentified Unifacially Worked Tools 

Cat. # Raw Material Edge 
Angle 

Cortex/Natural Surface 
Present 

.002 Onondaga 65-70  

.007 Fossil Hill 55-60  

.011 Fossil Hill 55-80 yes 

.012 Fossil Hill 55-85  

.022 unidentified 80  

.023 Onondaga 60  

.040 unidentified 80  

.043 Onondaga 80  

.048 unidentified 80  

.053 Fossil Hill 60  

.057 Onondaga 80  

.065 unidentified 75-85  

.066 Onondaga 50-55  

.071 Onondaga 65  

.073 Onondaga 65  

.075 Onondaga 50-70  

.077 unidentified 65-75  

.087 Fossil Hill 70-80  

.099 Onondaga 55  

.103 Onondaga 60-75  

.105 Onondaga 65-70  

.106 unidentified 60-80  

.108 unidentified 50  
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Table 12: Fragments of Unidentified Unifacially Worked Tools 

Cat. # Raw Material Edge 
Angle 

Cortex/Natural Surface 
Present 

.109 Onondaga 55  

.114 Onondaga 60  

.115 Fossil Hill 85  

.117 unidentified 75-80  

.118 unidentified 85  

.124 unidentified 75  

.135 Fossil Hill 70  

.137 Onondaga 80  

.138 Fossil Hill 70-90  

.143 Fossil Hill 55  

.149 unidentified 70  

.150 unidentified 80 yes 

.151 unidentified 70  

.155 Fossil Hill 65-75  

.192 unidentified 80-85  

.197 Onondaga 30-50  

.204 Onondaga 80  

.206 unidentified 80  

.213 Fossil Hill 70-75  

.214 unidentified 90  

.215 Fossil Hill 55-60  

.217 Onondaga 70  

.219 unidentified 70  

.225 Fossil Hill 55 biface retouch flake 

.227 Fossil Hill 55-70  

.243 unidentified 65-70  

.244 unidentified 60-75  

.245 unidentified 60-75  

.252 unidentified 80  

.253 Fossil Hill 50-75  

.286 Onondaga 50  

.288 Fossil Hill 50 3/4 ventral flake removals 

.303 unidentified 40-50  

.310 Onondaga 60-75  

.313 Fossil Hill ~ 60  

.314 unidentified 45-50  

.332 Goat Island 75-80  

.338 Onondaga 50-65  

.344 Fossil Hill 55-70  

.337 Onondaga ~ 70  
L80 Onondaga ~ 60  
L84 Onondaga ~ 50  
L88 Fossil Hill 45-50  
L240 Onondaga 50-55  
L496 Onondaga 55-60  
L772 Fossil Hill 40-65 yes; on platform 
L1576 Onondaga ~ 70  
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Table 12: Fragments of Unidentified Unifacially Worked Tools 

Cat. # Raw Material Edge 
Angle 

Cortex/Natural Surface 
Present 

L1786 Onondaga ~ 65 yes; on platform 
L1974 Onondaga 50-60  
L1987 Fossil Hill 35-45  
L2003 Onondaga 60-90 yes; on margin 
L2009 Onondaga 55-80  
L3036 Onondaga ~ 30 yes; on margin 
L3078 Onondaga ~ 60  
L3430 Onondaga 50-60  
L3536 Onondaga ~ 25  
L3615 Fossil Hill ~ 80  
L3706 Onondaga 60-65  
L3764 Fossil Hill ~ 50  
L3759 Fossil Hill ~ 40  
L3771 Fossil Hill ~ 60  

 
Worked about the circumference  
 
This very small tool (# .220; raw material unidentified) is unbroken, 18.0 mm long, 12.0 mm wide and 6.0 mm thick. It 
is roughly rectangular in shape. Three of the five edges were shaped by continuous unifacial retouch from one face 
(edge angle 70°-90°) while the other two edges were shaped by retouch from the opposite face (edge angle 80°). 
 
Alternate edge retouch 
 
This tool (# .221; raw material unidentified), broken in one corner, was fashioned from a lenticular fragment of chert 
with cortex on both faces. Segments of the edge around the circumference were shaped by continuous unifacial retouch 
first from one face and then the opposite face – four different reversals. Edge angles are very steep, ranging from 70̊ to 
120 ̊. 
 
Possible drills/piercers (not illustrated) 
 
Three tools fall into this category. The first (# .240; raw material unidentified) is a small flake with an asymmetrically 
triangular cross-section. A distinct tip, 6.0 mm wide at the base and 4.0 mm long (thus, much larger than a graver spur) 
was shaped by unifacial retouch directed from the ventral surface of a flake and along both side of a ridge on the dorsal 
face. A portion of this face is covered with cortex. 
 
The second specimen (# .249; raw material unidentified) is a tabular chert fragment that appears to have been 
retouched on alternate margins of two converging edges. 
 
The third specimen (# .250; raw material unidentified) is similar except that flake removals occur along the margins of 
a ridge flake with a triangular cross-section. Since the presumed functional edges of these two artifacts appear to have 
been only modified, not actually shaped into a specific form, it would be necessary to demonstrate by use-wear 
analysis that they have been used as drills/piercers to confirm that they are actually tools. 
 
Tabular piece with alternate edge retouch 
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This complete tool (# .323; Fossil Hill chert) was made from a thin, tabular piece of chert ca. 7.0 mm thick. The tool is 
rectangular in shape with unworked convex ends and parallel sides that exhibit steep, continuous unifacial retouch 
(producing edge angles of 85°- 95°). This retouch was directed from the dorsal face along one side of the object and 
from the ventral face along the opposite side. 
 
Unclassified (Total: 63; not illustrated) 
 
These tool fragments, all made from flakes, exhibit unifacial retouch from the ventral face of the flake forming an edge 
angle ranging 30° to 90 ̊, most frequently between 50° and 80°. Most are probably from end or side scrapers.  
 
 
5.9 Notched Flakes  
(Total: 12, Table 13; not illustrated) 
 
With one exception (see below), notched 
flakes exhibit a single small notch; these 
range in width from 5.0 to 10.0 mm 
(17.0 mm on one specimen) and in depth 
from ≺ 2.0 to 4.0 mm. 
 
The exception (# .201, raw material 
unidentified) exhibits two notches 
roughly 14.0 mm apart (measured from 
the mid-point of the notches) on the 
same edge of the flake. The flake is 
triangular in cross-section and 11.0 mm 
thick. 
 
Notched flake with single spur 
 
This artifact (# .147, raw material unidentified) exhibits a single notch 8.5 mm wide and 3.0 mm deep, bordered on one 
side by an unworked edge and, on the other, by a short segment of edge unifacially worked from the ventral face of the 
flake and ending in a single spur ca. 2.0 mm high and defined (on the side opposite the unifacially worked edge) by a 
single flake removal (also directed from the ventral face). 
 

5.10 Utilized Flakes 
(Total: 35, Appendix 5; not illustrated) 
 
Flake removals from these artifacts are judged too small or haphazard to have been deliberate or the result of pressure 
retouch and thus are interpreted as the product of use-wear. This should be confirmed by microscopic analysis. 

Table 13: Notched Flakes 
Notch Spur Cat. # Raw 

Material 
# of Notches 

width depth width depth 
.050 unidentified 1 6.5 1.0  
.069 Fossil Hill ? 1 9.5  3.0  
.102 Fossil Hill 1 7.0 2.0  
.140 Fossil Hill 1 5.0 2.0  
.147 unidentified 1 8.5 3.0 2.0 <2.0 
.165 unidentified 1 7.5 1.5  
.201 unidentified 2 6.5 3.0  
   6.0 4.0  
.201 Fossil Hill 1 8.0      2.5  
.248 unidentified artifact missing   
.324 Fossil Hill card missing   
.331 Fossil Hill 1 17.0      2.5  
L1371 Onondaga 1 4.5       1.5  
Key 
spur width measured at base of spur 

 
On  Onondaga chert 
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6.0 MT. ALBION WEST SITE (AHGW-131): LITHIC DEBITAGE 
 

by Robert MacDonald, Douglas Todd, and Andrew Stewart 

6.1 Introduction 
 
Given the great antiquity of the Mt. Albion West site, stone tools, lithic debitage, and their spatial context 
represent the only archaeological evidence recovered from the site. Since the spatial integrity has been 
somewhat compromised by agricultural cultivation and other earthmoving activities, the artifacts themselves 
constitute the main source of information pertaining to the site and its occupants. Of these artifacts, the debitage 
constitutes the largest portion of the assemblage by far, so a fairly thorough and multi-facetted debitage analysis 
seemed warranted in order to optimize data recovery.  
 
The analysis and interpretation of flaked stone debitage is one aspect of archaeological inquiry which continues 
to challenge efforts to reach a consensus on a standardized approach. In part this may be attributable to the fact 
that, while debitage is fundamentally the by-product of the lithic reduction process and is thus superficially of a 
kind, many aspects of this process, including raw material quality and availability, technological requirements of 
the finished product, cultural ideas and traditions, variations within and between lithic industries, skill variation 
among knappers, and site formation processes, all contribute to relatively unique debitage assemblages. 
Nevertheless, decades of work by lithic analysts has rendered a significant literature concerning the attributes of 
lithic debitage and several approaches for interpreting debitage assemblages based on these attributes (see 
summaries in Andrefsky 1998: 110-35 and Andrefsky ed. 2001). While there has been much critical debate over 
the objectivity with which certain debitage attributes can be measured, and over the conclusions that can be 
gleaned from such measures, even the harshest critic would have trouble arguing that debitage analysis has 
nothing to contribute to archaeological investigation. The challenge, therefore, is to select analytical measures 
and interpretive approaches that are appropriate to the subject under investigation, and to apply these in a critical 
rather than formulaic fashion. Moreover, it is important that the methodology be detailed so that all assumptions 
are made explicit, not merely to expose them to critical scrutiny, but also to reveal the theoretical framework on 
which they – and hence any conclusions arising from them – are based. 
 
In the case of the Mt. Albion West site, there are several questions for which interpretation of the debitage 
assemblage may yield answers. First, we are interested in examining the toolstone sources represented at the 
site, particularly in the light of existing models of Paleo-Indian chert acquisition and mobility. Not only are we 
interested in the popularity of certain cherts based on raw frequencies, but also any evidence of preferences for 
certain cherts for the manufacture of certain tools or tool classes. We are also interested in any spatial patterning 
there may be on the site with respect to raw materials. Second, we are interested in characterizing the lithic 
reduction process or processes represented at the site, especially as these pertain to the manufacture of known 
tools of the Early Paleo-Indian period toolkit. The location of the site on an outcrop of relatively low grade chert 
presents an interesting opportunity to see what stages of reduction might be represented for different chert types, 
and whether curation and re-use of more desirable, high-grade chert was being practiced. Finally, we are 
interested in looking for evidence of spatial patterning with respect to different kinds of flintknapping tasks that 
may reflect certain activity areas on the site, such as fluted point manufacturing, tool re-working and re-
sharpening, or blank production.  
 
The debitage analysis approach selected as being most useful for shedding light on these questions is referred to 
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as technological classification (Andrefsky 1998: 118). Before detailing how this approach was implemented for 
the Mt. Albion West debitage analysis, the following section briefly reviews the current analytical alternatives in 
order to explain the rationale for this choice. 
 

6.2 Analytical Approaches to Debitage 
 
While it is possible to record a suite of attributes for each piece of recovered debitage and then consider 
summary statistics of individual attributes or employ one of a number of hierarchical partitioning algorithms to 
group the attributes into correlated attribute constellations – i.e., create numerical types – this approach enjoys 
very limited popularity (Andrefsky 1998: 111). First, there is the problem of defining objective attributes (see 
Sullivan and Rosen 1985). Second, there is the logistical problem of the massive amount of time involved in 
recording such a suite of attributes, especially for substantial debitage assemblages (Ahler 1989: 86).   
 
Aggregate analysis of an entire debitage assemblage, rather than each flake individually, represents one 
alternative to attribute analysis. This involves the stratification of the assemblage using a uniform criterion, such 
as flake size, and then carrying out a stratum by stratum comparison of frequencies. Unfortunately, such 
approaches do not yield good results when dealing with assemblages from mixed flintknapping activities 
(Andrefsky 2001: 3-4). 
 
The more popular alternative to attribute analysis, known as typological analysis, involves manually segregating 
debitage into pre-defined types based on one or more variables (Andrefsky 1998: 111; 2001: 6-9). There are no 
universal types; rather, the nature and suitability of the types depends on the purpose of the analysis. As 
Andrefsky (2001: 8) states, “For debitage typologies to be useful they not only must meet the criteria for 
establishing mutually exclusive definitions of types, but they must also have justifiable assumptions related to 
the kind of interpretations they are being used for.” The interpretations sought for the Mt. Albion West site 
debitage assemblage, as outlined above, are well suited to a typological analysis. 
 
Typological analyses commonly view debitage as representative of a continuum of lithic reduction, with certain 
variables and their attributes employed to partition this continuum into reduction stages from early to late. One 
such typology, referred to by Andrefsky (1998: 111) as the “triple cortex” approach, classifies debitage on the 
basis of the amount of dorsal cortex as either primary, secondary, or tertiary flakes, with primary implying 
flakes removed early in the reduction sequence and so on. Variations on this theme are common, and other 
attributes, such as size and flake morphology, may be utilized along with or in lieu of cortex to determine 
placement along the reduction sequence.   
 
Another typological approach, which Andrefsky (1998: 114) calls “application load” typology, employs 
attributes defined through the investigation of fracture mechanics to differentiate between flakes produced by 
hard hammer percussion versus soft hammer percussion versus pressure flaking. Most reduction sequences, 
especially those involving the production of bifacial tools, exhibit a tendency for hard hammer percussion to 
occur earliest in the sequence, followed by soft hammer percussion during tool refinement and finally pressure 
flaking for finishing touches such as notching and sharpening. This trend arises from the typical characteristics 
of the flakes produced through these techniques and their suitability at various stages in the manufacturing 
process. 
 
A third typological approach, variously termed “technological analysis” or “technological classification” 
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(Andrefsky 1998: 118) involves the definition of flake categories that describe their purpose in the tool 
manufacturing process, such as “biface thinning flakes” or “scraper retouch flakes.” While there is no 
universally applicable definition of these flake types, this approach can be useful if adequate definitions are 
provided for the material under investigation. An advantage of this approach is that the behavioural implications 
of each type are defined a priori, thereby facilitating subsequent interpretations in regards to the particular 
industry.  
 
Finally, some researchers have sought to avoid some of the subjectivity problems inherent in the above 
typological approaches by defining objective, replicable criteria, such as weight classes (Ammerman and 
Andrefsky 1982; see also Andrefsky 2001: 3-6) or flake completeness (Sullivan and Rosen 1985). Andrefsky 
(1998: 122) refers to these as “free standing” typology approaches, because the criteria require less a priori 
interpretation than traditional approaches. 
 

6.3 Debitage Typology 
 
For purposes of the Mt. Albion West site debitage analysis, a custom typology was designed incorporating 
elements from several of the approaches outlined above. This typology was based on the assumption that the 
debitage was primarily the by-product of manufacturing various bifacial or unifacial core tools which make up 
the Early Paleo-Indian period toolkit, including fluted points, scrapers, gravers, denticulates, etc. It 
acknowledges the complexity of the debitage assemblage, the result of multiple flintknappers producing a 
variety of tools during what may well have been multiple occupations of the site. Nevertheless, it assumes that, 
as indicated by the consistency of the formal tools and the distribution of artifacts on the site, the principal 
occupation occurred during the Early Paleo-Indian period and that it represents the remains of a single 
flintknapping industry. Furthermore, while a variety of tools may have been produced on the site, it assumes that 
an analysis of the debitage can nonetheless yield a coherent understanding of both overall and specific trends in 
the chipped stone industry. 
 
In regards to raw materials, the typology assumes that these were primarily the popular cherts of southern 
Ontario, all of which primarily occur as tabular outcrops thereby reducing the frequency of cortex and hence the 
need for decortication in the reduction process. Moreover, it is assumed that – with the exception of the local 
Lockport Formation chert – these raw materials were likely transported as blanks from distant quarry sites, a 
pattern observed throughout the Northeast (Ellis and Deller 2000: 149). Thus, while the presence or absence of 
cortex is considered a potential indicator in the typology, it is not a critical attribute.  
 
With respect to load application, it is assumed that hard hammer percussion is more likely to occur early in the 
sequence, when the objective is to produce very large flake blanks that can be worked into either formal or 
informal tools. It is further assumed that soft hammer percussion will most likely occur in the middle stage, 
when blanks are being worked into preforms and finished tools. Finally, it is assumed that pressure flaking will 
primarily occur in the late stage of tool manufacturing, when the implement is undergoing final shaping and 
sharpening. Pressure flaking and some soft hammer percussion will also occur during tool re-sharpening or re-
working. The identification of load application was made on the basis of those features of hertzian, bending, and 
compression flakes described by Cotterell and Kamminga (1987), including features of the striking platform, 
interior surface, shape, and thickness. Using a suite of five variables, each with a range of potential attributes, a 
stage typology was created (Tables 14 and 16). 
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Table 14: Debitage Typology - Overview 
Reduction Stage/ 
Primary Mode(s) 

Debitage Type Debitage Sub-type 

1.1.1 Random Cores 
1.1.2 Bipolar Cores 

1.1 Cores 

1.1.3 Unidentifiable Core Fragment 
1.2 Bipolar Flake  
1.3 Primary Reduction Flake  

1 Early Stage/  
Hard Hammer Reduction 

1.4 Primary Thinning Flake  
2.1.1 Biface Thinning Flake - Early 
2.1.2 Biface Thinning Flake - Late 

2 Middle Stage/ 
Soft Hammer Reduction 

2.1 Biface Thinning Flake 

2.1.3 Biface Thinning Flake - Edge Bite 
3.1.1 Biface Retouch Flake 
3.1.2 Uniface Retouch Flake 

3.1 Retouch Flake 

3.1.3 Notch Flake 

3 Late Stage & Refurbishing/ 
Soft Hammer or  
Pressure Reduction 

3.2 Channel Flake  
4.1 Flake Fragment  
4.2 Shatter  
4.3 Chunk  

4 Miscellaneous Flake 
Fragments and Non-flakes 

4.4 Potlid  
 
The attributes were: platform, interior (ventral) surface, exterior (dorsal) surface, overall shape, and cortex (Table 14 
for types and specific criteria). The typology was hierarchical, with three stages generally (but not exclusively) 
corresponding to different modes of flake detachment, one catch-all category for miscellaneous flake fragments and 
non-flake debitage, and thirteen debitage types, some of which were divided into sub-types (Table 14). The creation of 
this typology was in part a heuristic exercise to review typologies created by other researchers working on Great Lakes 
Paleo-Indian assemblages (e.g. Ellis and Deller 2000: 137-49; Storck 1997:89-90) and ensure some level of 
consistency with those typologies (Table 15), and in part an exercise to produce a logical framework to guide the 
subsequent analysis work. This framework was not an inflexible set of “pigeon holes” into which the artifacts were 
forced. Rather, it was first drafted, based on our own knowledge, experience, and review of the literature on both 
debitage analysis in general and its application by other researchers in the Great Lakes area, and then revised and 
refined in the course of the analysis as patterns were observed in the artifact assemblage. While we feel that the final 
classification does a good job of describing this particular debitage assemblage in a manner which is consistent with, 
though not identical to, the work of others, we recognize that there may be many other valid ways in which this 
assemblage could be described. 
 
 

Table 15: Debitage Typology – Comparison with Parkhill* Site Typology 
Parkhill Category Parkhill Debitage Type Mt. Albion Debitage Type/Sub-type 

Normal Biface Thinning Flake 2.2.1 & 2.2.2 Biface Thinning Flake 
(Early & Late) 

End Biface Thinning Flake -none 
Channel Flake 3.2 Channel Flake 
Biface Reduction Error Flake 2.2.3 Biface Thinning Flake – Edge Bite 

Biface Reduction Flakes 

Biface Finishing Flake 2.2.4 Biface Finishing Flake 
Normal Uniface Retouch Flake 3.3 Uniface Retouch Flake Uniface Reduction Flakes 
Ventral Uniface Retouch Flake -none 

Flake Fragments  4.1 Flake Fragment 
Other Flaking Debris  4.2 Shatter and 4.3 Chunk 

* from Ellis and Deller 2000: 137-149 - definitions may not be identical 
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Table 16: Debitage Typology – Detailed Criteria 
Debitage Type Debitage Sub-type Criteria 

1  Early Stage/ Hard Hammer Reduction 

1.1.1 Random Cores  Platform – one or more present 
 Flaking – in random directions 
 Cortex – common 

1.1.2 Bipolar Cores  Platform – one or more present 
 Flaking – generally in one or two opposing directions (top 

to bottom); flake scars may terminate in step fractures; flake 
scars have no negative bulb of percussion 

 Cortex – possible 

1.1 Cores 

1.1.3 Unidentifiable 
Core Fragment 

 core attributes, but not enough to identify core type 

1.2 Bipolar Flake   Platform – often crushed with step fractures 
 Ventral – may exhibit rings of compression radiating out 

from platform 
 Dorsal – may exhibit multiple scars or single scar of 

previous flake 
 Shape – flat 
 Cortex – possible 

1.3 Primary 
Reduction Flake 

  Platform – large; often flat; nearly right-angle  
 Ventral – large bulb of percussion common; may exhibit 

Hertzian cone 
 Dorsal – few, if any, flake scars 
 Shape – thick, chunky 
 Cortex – possible 

1.4 Primary 
Thinning Flake 

  Platform – large; flat or minimally facetted; nearly right-
angle 

 Ventral – large bulb of percussion common; may exhibit 
Hertzian cone 

 Dorsal – few flake scars, often deep 
 Shape – generally thinner than PRFs 
 Cortex – possible 

2  Middle Stage/ Soft Hammer Reduction 

2.1.1 Biface Thinning 
Flake – Early Stage 

 Platform – small; possibly ground and/or moderately 
faceted; acute angle; often exhibits lipping (bending 
initiation) 

 Ventral – no significant bulb of percussion; can be slightly 
concave along longitudinal axis  

 Dorsal – often several shallow intersecting scars 
 Shape – can be short, oval, rounded or elongated depending 

on stage of removal (Early BTF or Late BTF); moderately 
thick to thin depending on stage of removal (Early BTF or 
Late BTF) 

 Cortex – rare 

2.1 Biface Thinning 
Flake 

2.1.2 Biface Thinning 
Flake - Late 

 Platform – very small, often ground and/or faceted; 
commonly acutely angled; often exhibits lipping (bending 
initiation) 
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Table 16: Debitage Typology – Detailed Criteria 
Debitage Type Debitage Sub-type Criteria 

 Ventral  – no significant bulb of percussion; often concave 
along longitudinal axis 

 Dorsal – often many shallow intersecting scars 
 Shape – often thin, elongated; moderately thick to thin 

depending on stage of removal (Early BTF or Late BTF) 
 Cortex – very rare 

2.1.3 Biface Thinning 
Flake - Edge Bite 

 Platform – very large, incorporates significant portion of 
biface edge 

 All other attributes as for 2.1.1. 

3  Late Stage & Refurbishing/ Soft Hammer or Pressure Reduction 

3.1 Retouch Flake 3.1.1  Biface Retouch 
Flake 

 Platform – very small, often indiscernible, often ground 
and/or faceted 

- if present, commonly acute angle, may exhibit lipping 
 Ventral – no significant bulb of percussion 
 Dorsal – often many shallow intersecting scars 

- often exhibits central ridge 
 Shape – very small, short, flat, thin, round, oval, or elongate 

outline 
 Cortex – none 

 3.1.2 Uniface 
Retouch Flake 

 Platform – flat 
- commonly right or slightly acutely angled 
- may exhibit lipping (bending initiation) 

 Ventral  – no significant bulb of percussion 
- concave along longitudinal axis 

 Dorsal – may exhibit use-wear, step fractures and/or small 
scars near proximal end 

- may exhibit larger flake scar facet near distal end 
 Shape – often broad, expanding 

- moderately thick 
 Cortex – very rare 

 3.1.3 Notch Flake  Platform – non-existent 
 Ventral – no significant bulb of percussion 
 Dorsal – no flake scars, smooth 
 Shape – very small, flake twisted or curved 
 Cortex – none 

3.2 Channel Flake   Platform – nipple, if present, otherwise none 
 Ventral – flat along longitudinal axis, convex along 

latitudinal axis 
 Dorsal – longitudinal ridge with flake scars perpendicular to 

lateral margins 
 Shape – rectangular with lateral margins parallel to 

longitudinal axis 
 Cortex – none 

 
 

4  Miscellaneous Flake Fragments and Non-flakes 
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Table 16: Debitage Typology – Detailed Criteria 
Debitage Type Debitage Sub-type Criteria 

4.1 Flake Fragment   Platform – missing 
 Ventral – any type 
 Dorsal – any type 
 Shape – lacks proximal end, may lack distal end 

- margins partially or completely intact 
 Cortex – possible 

4.2 Shatter   Platform – none 
 Ventral – lacks flake attributes 
 Dorsal – lacks flake attributes 
 Shape – detachment scars, angular, chunky, blocky, 

amorphous 
 Cortex – possible 

4.3 Chunk   Platform – none 
 Ventral – none 
 Dorsal – none 
 Shape – large, angular, chunky, blocky, amorphous 
 Cortex – possible 

4.4 Potlid   Platform – none 
 Ventral – can be crinkled from heat 
 Dorsal – smooth, flat 
 Shape – round, oval, tear-dropped, 
 Cortex – none 

 

6.4 Debitage Analysis 
 
The chert debitage from the Mt. Albion West site was lightly washed, air dried, and re-bagged in plastic along 
with the necessary provenience information. Each specimen was then visually inspected either with or without 
the assistance of low-power magnification (5-10 x), as required. Specimens were initially sorted into one of the 
following three categories prior to further classification: (1) tool fragments (e.g., uniface or biface fragments) 
not previously recognized as such; (2) complete, analyzable flakes; and (3) miscellaneous flake fragments and 
other non-flakes. While most tools had been segregated from debitage in the field, a few additional specimens 
were identified once cleaned and under laboratory conditions, and these were set aside for inclusion in the tool 
analysis. The remaining debitage was classified according to the criteria established in the typology outlined 
above (Table 16).  
 
In total, 9,907 pieces of debitage were recovered from the Mt. Albion West site, the vast majority through 
screening of the one-metre square plough zone excavation units and a lesser amount from surface collection and 
test pits. As summarized in Table 17, the vast majority comprised flake fragments (n=3744, 38%) and shatter 
(n=3276, 33%), totalling 7,020 pieces or approximately 71% of the assemblage. Of the complete flakes, the 
distribution was strongly skewed towards the late end of the lithic reduction continuum.  Biface retouch flakes 
constituted the most common type (n=1105, 11%), followed by late stage biface thinning flakes (n=921, 9%) 
and early stage biface thinning flakes (n=720, 7%). Flakes attributed to primary reduction accounted for less 
than 1% of the assemblage, and various types of cores were similarly rare.   
 
Of the 10 different toolstone varieties identified among the Mt. Albion West site debitage, Onondaga chert is by 
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far the most common, comprising approximately 91% (n=9,062) of the assemblage. Fossil Hill Formation chert 
is the next most common toolstone at about 8% (n=787). Also present were minor frequencies of Goat Island 
Formation (Ancaster) chert (n=76, 0.76%), Trent Valley chert (n=15, 0.15%); Upper Mercer chert (n=5, 0.05%), 
Kettle Point (n=2, 0.02%), Dundee Formation (Selkirk) chert (n=1, 0.01%), Bois Blanc Formation chert (n=1, 
0.01%), and unidentified chert (n=1, 0.01%). A total of 1703 (17%) debitage specimens exhibited evidence of 
thermal alteration, including 28 specimens identified as potlids. Forty pieces of debitage exhibited micro-flaking 
modification typically attributed to use-wear or incidental retouch. 
 

Table 17: Mt. Albion West Debitage Assemblage – Frequency by Type 
Reduction Stage/ 
Primary Mode(s) Debitage Type Debitage Sub-type n % 

1.1 Core 1.1.1 Random Core 2 0.02 
 1.1.2 Bipolar Core 3 0.03 
 1.1.3 Unidentifiable Core Fragment 6 0.06 
1.2 Bipolar Flake  14 0.14 
1.3 Primary Reduction Flake  6 0.06 

1 Early Stage/ Hard 
Hammer Reduction 

1.4 Primary Thinning Flake  29 0.29 
2.1 Biface Thinning Flake 2.1.1 Biface Thinning Flake - Early 720 7.27 
 2.1.2 Biface Thinning Flake - Late 921 9.30 

2 Middle Stage/Soft 
Hammer Reduction 

 2.1.3 Biface Thinning Flake - Edge Bite 28 0.28 
3.1 Retouch Flake 3.1.1 Biface Retouch Flake 1105 11.15 
 3.1.2 Uniface Retouch Flake 5 0.05 
 3.1.3 Notch Flake 0 0.00 

3 Late Stage & 
Refurbishing/ Soft 
Hammer or Pressure 

3.2 Channel Flake  8 0.08 
4.1 Flake Fragment  3744 37.79 
4.2 Shatter  3276 33.07 
4.3 Chunk  12 0.12 

4 Miscellaneous Flake 
Fragments and Non-flakes 

4.4 Potlid  28 0.28 
  Total 9,907 100.00 

 

6.5 Interpretations 
 
The residents of the Mt. Albion West site seem to have favoured Onondaga chert as a toolstone, no doubt 
because of its relatively high quality and accessibility. Onondaga chert outcrops extensively along the north 
shore of Lake Erie, which is approximately 40 kilometres due south as the crow flies from the Mt. Albion West 
site. Alternatively, chert may have been acquired by travelling overland approximately 17 km to the Grand 
River and then travelling downstream for approximately 45 kilometres to the river mouth at Dunnville. 
Regardless of the mode of transportation, it appears that nearly all of the primary reduction was carried out away 
from the Mt. Albion West site, and evidence from the Peace Bridge site chert quarry (MacDonald et al. 1997: 
348) suggests that this was likely done right at the chert outcrop. The predominance of biface thinning flakes in 
the debitage assemblage suggests that chert was likely brought to the site as large flake blanks and preforms. 
The same may be true of Fossil Hill Formation chert, the closest known outcrops of which are located in the 
Kolapore Uplands west of Collingwood, approximately 150 kilometres as the crow flies to the north-northwest 
of the Mt. Albion West site. While it is possible that other outcrops of Fossil Hill Formation chert, or the 
geologically related Reynales chert, may occur much closer to Mt. Albion West, no such outcrops have been 
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identified to date. It is thus possible that the majority of Fossil Hill chert debitage was derived from the re-
sharpening and re-working of stone tools that were originally manufactured elsewhere. With the exception of 
the Goat Island Formation chert, the very low frequencies of cherts other than Onondaga or Fossil Hill may be 
“background noise” associated with later occupations of the site. While there is some evidence that the Paleo-
Indian occupants were making use of the Goat Island Formation chert which outcrops immediately adjacent to 
the site, the low debitage frequency underscores the inferior quality of this toolstone.   
 
When compared with debitage assemblages like those from the Peace Bridge site Onondaga chert quarry, the 
Mt. Albion West assemblage exhibits a similar lack of primary reduction, but the frequencies of early and late-
stage biface thinning seem to be reversed. This would be consistent with a general pattern involving: (1) primary 
reduction of blanks at the quarry face, (2) preform production and some tool finishing at the occupation area 
adjacent to the quarry, and (3) tool finishing and refurbishing at sites away from the quarry. Although not 
quantified, high frequencies of striking platform grinding were noted on the Mt. Albion West debitage, and this 
was especially noticeable on the larger platforms of the early stage biface thinning flakes. This is considered 
indicative of a high level of flaking control, as one would expect to see in a Paleo-Indian lithic assemblage.  In 
terms of raw material availability, the overall quantity of debitage, the very low levels of bipolar cores and 
flakes, and the high frequencies of flake fragments and shatter suggest that, while raw material was not 
squandered, neither were extraordinary measures taken to maximize toolstone exploitation. 
 
In conclusion, the flintknapping industry of the Mt. Albion West site, as reflected in the chert debitage, appears 
to have involved the transportation of large flake blanks and/or preforms to the site where they were refined into 
a variety of bifacial and unifacial tools including the production of some fluted points. In addition, there appears 
to have been a certain amount of re-sharpening and re-working of existing tools. The majority of this industry 
employed Onondaga chert imported from outcrops to the south, although there was also a significant utilization 
of Fossil Hill Formation chert.  
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7.0 DEFINING THE GAINEY/EARLY PALEO-INDIAN COMPONENT AT MT. ALBION 
WEST 

  
by Peter Storck 

7.1 Introduction 
 
The concept of a Gainey phase of Early Paleo-Indian occupation, identified by a distinctive type of fluted 
biface, emerged with the discovery in 1978 of the Gainey site (20 GS49) in south central Michigan (Simons 
et al. 1983; see also Simons et al. 1984, 1987; Shott and Simons 1991; Shott and Wright 1999; Simons 
1998). At that site, predominate toolstones are cherts from Ohio which suggests that Gainey people were 
colonizers, representing perhaps the initial Early Paleo-Indian occupation of Michigan. Since its recognition, 
the Gainey-type fluted biface has been identified widely throughout the Great Lakes region where, as in 
Michigan, it is perhaps assumed to represent the earliest manifestation of Early Paleo-Indian occupation, 
comparable to the position that Clovis occupies in the cultural sequence of western North America. In the 
New England-Maritimes region, this basal phase of Early Paleo-Indian occupation is called Bull Brook 
(Spiess et al. 1998) and/or Shoop-Debert (Gramly and Funk 1990), both characterized by large, parallel-side 
fluted bifaces. Unfortunately, the Gainey phase in the mid-continent/Great Lakes region remains poorly 
defined, in part because no final report is yet available for the Gainey type site. 
 

7.2 The Gainey-type Fluted Biface 
 
At the present time, the most distinctive aspect of the Gainey complex, technologically, is the fluted biface. 
In the 1980s, Donald Simons and colleagues Michael Shott and Henry Wright (in various publications cited 
above) initially defined the Gainey-type fluted biface from a then-available sample of fewer than 20 
specimens (of the approximately 116 fluted bifaces that would eventually be recovered by the late 1990s). 
From this sample they concluded that the Gainey-type biface was essentially parallel-sided, with a face angle 
(a measurement defined by Wright to measure the inclination of the lateral margins from the midline of the 
specimen) clustering between 90̊ and 93 ̊ (parallel being 90°) and ranging between 89̊ (slightly contracting 
toward the tip) and 94 ̊ (slightly expanding). Fluting was accomplished from a basal nipple shaped from a 
bevelled base (the bevelling serving to raise the nipple nearer the plane of the face to be fluted and as a 
platform for the removal of lateral guide flakes for the channel flake to follow during release). Following 
fluting, the basal and lateral margins were finished by heavy grinding. In final form, the Gainey-type fluted 
biface is relatively large, with a maximum width clustered around 30 mm and ranging from 18 to 42 mm. In 
a later publication, Simons (1998) observed that the Gainey-type fluted biface exhibits a basal concavity 
ranging from relatively deep to shallow, flute scars that extend more than one-half the distance from the base 
to the tip (on un-resharpened forms) and from one to three flute scars on each face. Fluted bifaces from the 
Butler site appear to be morphologically and technologically similar to those from the Gainey site (Simons 
1994) except for channel flake width which may be somewhat narrower (observation by Jackson cited in 
Simons 1994). Since the Butler material was made predominately from local Michigan cherts (rather than the 
Ohio cherts favoured by the people who occupied the Gainey site), Simons (1994) argues that Butler was 
occupied by people who were fully resident within Michigan while the Gainey site itself was occupied by 
colonizing people moving into Michigan from the Ohio region.
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Preliminary descriptions of the Gainey-type fluted biface summarized above provide a largely qualitative 
definition and, thus, one that is difficult to apply with any high degree of consistency. Outside Michigan, the 
most comprehensive attempt to define the Gainey-type fluted biface was published by Deller and Ellis (1992) 
in their monograph on the Thedford II site (a Barnes complex site) located in extreme southwestern Ontario. 
Their description of the Gainey-type biface in Ontario is based on material from four sites (Ferguson, 
Uniondale, Banting and Kolapore) and 20 isolates, all from southwestern and south central Ontario, as well 
as published data on the twenty or so specimens from the Gainey site itself described in the reports of 
Simons, Shott and Wright cited earlier (Deller and Ellis 1992: Figure 32; see also Appendix 5, this report: 
Gainey Sites/Isolates in Ontario). Unfortunately, none of Ontario sites produced more than one or two 
Gainey fluted bifaces (or, indeed, evidence of significant Gainey occupation) and the study is heavily 
dependent on isolates. Since both the isolates and the few specimens from archaeological sites could only be 
identified by reference to the Michigan material, the work of defining the Gainey-type biface in Ontario is 
more constrained by the qualitative definition provided by Simons and colleagues (and the central tendency 
as they see it) than it would be if based on a large Ontario sample (representing all stages of manufacture and 
use) derived from a substantial and unambiguous Gainey component. In a practical sense, this means that 
some Gainey-type specimens outside the presently defined central tendency may not be recognized as such. 
But the work presented by Deller and Ellis is a significant contribution because it includes quantitative data 
(for six attributes – length, width, thickness, basal width and depth and face angle) as well as qualitative 
observations and also because it compares Gainey with Barnes and Crowfield-type fluted bifaces. This 
approach is useful not only as a means of defining different types of fluted bifaces but also showing how 
they are distinct (although overlapping in some respects) from one another.  
 
Deller and Ellis (1992: 43 Figure 35) note that the face angle of Gainey bifaces in Ontario ranges from 88 ̊ to 
93 ̊ (sample size 14) compared with 89 ̊ to 93 ̊ at the Gainey site in Michigan (sample size 13). This contrasts 
with the tendency in Barnes and Crowfield bifaces to exhibit expanding sides (with face angles on Barnes 
bifaces ranging from 92̊ and 104 ̊ (sample size 99) and Crowfield between 101̊ and 111 ̊ (sample size 17) 
(Deller and Ellis 1992). Three of the four specimens from Mt. Albion West (# .258, # .056/.281 and # .264) 
exhibit face angles of 90 ̊ or less and thus fall within the Gainey range in this attribute. Fishtails may be 
present on Gainey bifaces due to slight ear flaring but are not as pronounced as on Barnes where fishtails are 
accentuated by a pronounced narrowing – “waisting” – in the width of the biface slightly above the base, an 
attribute absent in Gainey. 
 
Only two other attributes are present on the Mt. Albion specimens that can be compared with the data 
assembled by Deller and Ellis: basal width and depth of basal concavity. In both respects, the Mt. Albion 
specimens fall within the range for Gainey: specimen # .258 is 23.5 mm wide with a basal concavity of 
5.0mm while #s .056/.281 and .264 are 29.9 mm and 27.0 mm wide, respectively no measurement of basal 
concavity depth is possible on these two specimens. In Ontario, Gainey bifaces have a basal width ranging 
from 22.0 - 28.0 mm (with a mean of 25.2 mm) (sample size 14) and a basal concavity depth ranging from 
3.5 mm to 8.0 mm (with a mean of 5.5 mm) (sample size 13). One of the three Mt. Albion specimens, #.258, 
falls just below the mean for basal width and depth while the two other specimens fall above the mean for 
basal width. Barnes and Crowfield bifaces tend to be narrower, ranging between 13.8 and 21.0 mm (with a 
mean of 17.5 mm) for Barnes (sample size 58) and between 13.1 and 22.8 mm (with a mean of 17.9 mm) for 
Crowfield (sample size 13). They also exhibit a shallower basal concavities, ranging between 1.6 and 5.7 
(with a mean of 3.5 mm) for Barnes (sample size 36) and between 0.4 and 4.2 mm (with a mean of 2.1 mm) 
for Crowfield (sample size 13), although there is considerable overlap with Gainey in this attribute. 
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Deller and Ellis (1992) note that Gainey fluted bifaces in Ontario are often finished with the so-called 
Barnes finishing technique (the removal of a shallow, broad and short flake from the basal portion of the 
flute scar, obliterating the scar at its origin on the base) although some specimens may have been trimmed 
by the removal of very small pressure flakes from around the basal concavity. None of the Mt. Albion 
specimens exhibit the Barnes finishing technique; one specimen (# .264) was trimmed by the removal of a 
portion of the lateral margin of the flute scar while two other specimens (# .056/281 and # .070) exhibit 
discontinuous pressure flake removals around the base and/or from the lateral margins of the ears. 
 
An attribute not mentioned by Simons et al. (1983, 1984 and 1987), or Deller and Ellis (1992), but that 
may be important in defining the Gainey-type fluted biface is the configuration of the interior (basal) 
margin of the ear. A plate of fluted bifaces from the Gainey site in Simons (1998: 308) indicates that the 
interior margins of the ears on many Gainey bifaces are convex on the interior tip of the ear, changing 
smoothly to concave at the interior base of the ear as it merges into the base itself – a shape much like the 
interior segment of the letter S turned on its side (oriented horizontally). This configuration is illustrated 
(on one or both ears) in specimens: a, c, e, h, j, m, p, r, s, t, x, y, z, aa, bb, dd, ee, gg and kk. This same ear 
configuration is illustrated in all three Gainey-type fluted bifaces illustrated by Deller and Ellis (1992: 35 
Figure 29). One of the four Mt. Albion specimens (# .070) also exhibits this ear morphology. 
 
On the basis of current information, there is little doubt that at least one complete and four fragments of 
fluted bifaces from Mt. Albion are, indeed, Gainey-type bifaces. The two most important attributes used 
for identification purposes on these artifacts are face angle and the configuration of the ear. 
 

7.3 The Gainey Toolkit  
 
Whether the Gainey-type fluted bifaces at Mt. Albion represent isolated losses or, alternatively, more 
significant cultural activity at the site is a question that can only be answered by determining whether 
other tools and classes of debitage, or patterns of behaviour, are present that can be assigned to (or known 
to be diagnostic of) the Gainey complex. Unfortunately, the Gainey toolkit has not as yet been well 
defined. Only preliminary lists of tool classes from the type site in Michigan have been published. These 
contain little descriptive information, making inter-site comparisons difficult (see below). An additional 
problem is that, except for the work of Deller and Ellis in Ontario (see, for example, Deller and Ellis 
1992; 1997), most of the archaeological reporting in the Great Lakes region has been site-focussed, with 
little attention given to comparative studies. 
 
Table 18 is a list of tool classes that have been reported from Gainey complex sites in Michigan, western 
New York State and Ontario. The data from Michigan are drawn from the Gainey, Butler and Leavitt 
sites. As noted in the table, Leavitt is included because the overall morphology of the fluted bifaces 
appears, in our opinion, closer to the Gainey- than the Barnes-type. The data from western New York 
State are derived from the Arc, Emanon Pond, Hiscock and Lamb sites. The data from Ontario come from 
a single site: Area A-East at Udora, the only site with an assemblage of tools that can be attributed with 
some certainly to a Gainey occupation because of the presence of an analytically significant sample of 
Gainey-type fluted bifaces and the absence of diagnostic material from other archaeological complexes at 
that locality. Several sites in Ontario were excluded because the cultural attribution is ambiguous (see 
below). However, those sites, together with a listing of isolated discoveries of the Gainey-type fluted 
biface in the province, are tabulated in Appendix 5 for purposes of the following discussion. 
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Table 18: Cores and Tool Types/Classes Attributed to the Gainey Complex in Michigan, Ontario 
and Western New York State 

 A B EP G H La Le U 
cores         
undifferentiated (?) - - - - - X - - 
tabular and irregular - - - - - - X - 
bipolar (?) - - - - - - X - 
bifacial preforms/tools         
preforms X X X X - X X X 
ovate (*) - - - X - - - - 
projectile points         

fluted X X X X - X X X 
unfluted - - - - - - - X 

knives         
fluted - - - - X X - - 
ovate - - - - - X - - 

fluted bifaces (*) - - - - - - X - 
alternately bevelled bifaces X - - - - - - - 
beaked tools (*) - - - X - - - - 
wedges (?) - - - - - - - X 
pieces esquillees (?) X - - - - X - - 
miniatures (?)         

fluted points X - - - - - - - 
pieces esquillees X - - - - - - - 

unifacial tools         
projectile points with intermittent 
bifacial edge retouch (?)   

- - - - - - - X 

endscrapers         
with graver spurs and 
hafting notches   

X X X - - X X X 

convergent - - - X - - - - 
parallel-sided - - - X - - - - 
triangular X - X - X - - - 
proximal  X - - - - - - - 
amorphous X - - - - - - - 

side scrapers/knives (*) - - - X - - - - 
side scrapers X X X X - X X X 
concave side scrapers (*) 
(spokeshaves?) 

X X - - - - - - 

beaked tools (*) - - - X - - - - 
beaked scrapers/limaces (*) X - X - - - - X 
graver spurs on flakes (+)  X X X X - - - X 
drills X - - - - - - - 
perforators (?) X - - - - - - - 
cutters (?) - - - - - X - - 
miniatures (?)         

spurred endscrapers X - - - - - - - 
limaces X - - - - - - - 
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Table 18: Cores and Tool Types/Classes Attributed to the Gainey Complex in Michigan, Ontario 
and Western New York State 

 A B EP G H La Le U 
recycled tools         
preform/biface rejects recycled 
into: 

        

knives - - - X - - - - 
broken/exhausted points recycled 
into: 

        

scrapers - - - X - - - - 
burin-like tools - - - X - - - - 
gravers - - - X - - - - 
knives - - - - - - - - 
drills with bifacially  
worked bits 

- - - - - - - X 

small cores - - - - - - X - 
debitage         

utilized channel flakes - - - - - - - - 
blade-like flakes - - - X - - - - 

other         
notched, flat pebble line weights - - - - - - - X 
stone beads - - - - X - - - 
sub-industry (based on quartzite 
and fine-grained stone pebbles) 
of “polyhedral tools” or cores and 
bipolar split pebbles (?) 

- - - X - - - - 

Note:  Tool types/classes identified with a (*) may be redundant (i.e., identified by different names); those identified with a (+) 
may contain enough variation to be subdivided into more meaningful types/classes; those identified with a (?) are of uncertain 
status.  Most other types/classes need to be carefully defined.  Sites: A (Arc: Ennis et al 1995; Gramly 1988; Tankersley 1998; 
Tankersley et al 1997), B (Butler: Simons 1997), EP (Emanon Pond: Tankersley 1998), G (Gainey: Simons 1997), H (Hiscock: 
Laub et al 1988), La (Lamb: Gramly 1999), Le (Leavitt: Shott 1993), U (Udora: Storck 1988; Storck and Spiess 1994; Storck 
and Tomenchuk 1990).  The Leavitt site is included in this list because in our opinion the overall morphology of the bifaces 
seems closer to that of the Gainey type, than Barnes as the excavator (Shott 1993) suggested.  Table, originally published in 
Storck 2001 is republished through the courtesy of  Richard Laub and the Buffalo Society of Natural Sciences. 

 
Examination of the tool categories listed in Table 18 reveals several problems in using current data. First, 
some classes (such as triangular end scrapers, side scrapers/knives, spokeshaves and blade-like flakes) are 
too widespread in the archaeological record to be culturally diagnostic, at least as currently defined. 
Second, several classes may be redundant (such as wedges/pièces esquillées and bipolar cores/pièces 
esquillées – if pièces esquillées are occasionally both wedges and cores – and beaked scrapers/limaces). 
And, third, many classes are too imprecisely defined (such as preforms, ovate knives, drills, perforators 
and graver spurs on flakes and, as already indicated, pièces esquillées). To help resolve these problems it 
would be useful for specialists in Paleo-Indian research to develop a commonly accepted typology of tool 
forms to serve as a basis for all other levels of discussion. 
 
In Ontario, Ellis and Deller (1992, 1997) and Jackson (1996), working both independently and in 
collaboration, have attempted to identify tools and patterns of raw material use that may be unique to the 
Gainey complex. Tools that may be unique to the Gainey toolkit are: drill tips fashioned on broken fluted 
bifaces, pièces esquillées (used as wedges), bilaterally notched end scrapers, burins (and/or pseudo 
burins) and lateral perforators. Patterns of raw material use that may be unique to the Gainey complex 
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include: the use of Upper Mercer and other Ohio cherts and the use of both quartz crystal and vein quartz. 
Ellis, Deller and Jackson have also compiled a list (much lengthier) of tool forms that appear to be absent 
from the Gainey complex and raw material types that were not used. Unfortunately, these observations 
are based (of necessity) on very few data. In Ontario, Gainey may be represented by 18 sites and 30 
isolates of Gainey-type fluted bifaces. Of the 18 sites, seven are known only from surface collections. 
Eleven other sites have been tested or excavated but only one (Area A-East at Udora) produced a diverse 
assemblage of tools that can be assigned unambiguously to the Gainey complex (based on a sample of six 
Gainey-type fluted bifaces). Of the 10 other sites, six are attributed to the Gainey complex because of the 
presence of Gainey-type fluted bifaces but all produced small assemblages (ranging from two to 88 
tools/fragments). At least four of these sites with a confirmed Gainey component also produced evidence 
they had been visited or occupied by later peoples so there is a possibility of mixed components. The four 
remaining sites all lack Gainey-type fluted bifaces but were attributed to the Gainey complex on the basis 
of: channel flake width (available data suggesting that Gainey flute scars/channel flakes are wider than 
those on Barnes- or Crowfield-type fluted bifaces), patterns of raw material use (documented at the 
Gainey site in Michigan and from Gainey-type isolates in Ontario) and toolkit composition (based on the 
assemblages recovered from all known Gainey sites in the Ontario database. Two of these four sites also 
produced evidence they had been visited or occupied by later peoples so, again, there is a possibility of 
mixed components; and the three lines of evidence used to assign these particular sites to the Gainey 
complex are all based on small samples. This lends considerable uncertainty to statements about what 
may present, as well as absent, in the Gainey toolkit; particularly tool classes that may be absent since far 
fewer (and much less productive) Gainey sites are known in Ontario at the present time than Parkhill 
complex sites and, to a lesser extent, Crowfield. In addition, at least some circular reasoning appears to 
have been used in Gainey site recognition. This occurs when ambiguous data from a succession of 
discoveries are used for mutual collaboration of a particular interpretation. To a certain extent this appears 
to have occurred in attempts to define the content of the Gainey toolkit as it is expressed in Ontario. 
 

7.4 Identifying the Gainey/Early Paleo-Indian Component at Mt. Albion West 
 
In this study, we will approach the problem of identifying the Gainey/Early Paleo-Indian component at 
Mt. Albion West by considering several different sources of data, in the approximate order of their 
reliability. Proceeding from higher to lower levels of reliability, these data are as follows: 
 

1. Gainey-type fluted bifaces 
2. fragments of unidentified fluted bifaces and channel flakes, 
3. preforms intended for fluted bifaces, 
4. tool classes of general Paleo-Indian affiliation, 
5. culturally diagnostic toolstone, 
6. tools that potentially may be diagnostic of (restricted to) the Gainey toolkit, and, finally, 
7. Information revealed by strong spatial clustering of the data in groups 1 through 6. 

 
The first six sources of data are discussed below. The last item in the list (number 7) is discussed in 
Section 8.0 of this report where the horizontal distribution of the data is considered. 
 

1. Gainey-type fluted bifaces. The one complete and four fragments of Gainey-type fluted bifaces 
are, of course, diagnostic of the Gainey complex. 
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2. Fragments of unidentified fluted bifaces and channel flakes. Eight fragments of unidentified 

fluted bifaces and 42 basal and mid-section fragments of channel flakes lend further support to 
the presence of an Early Paleo-Indian component at Mt. Albion. While these cannot be identified 
as from Gainey-type fluted bifaces, the absence of other types of fluted bifaces (such as Barnes 
and Crowfield) suggests that this material is part of the same Early Paleo-Indian – Gainey – 
component. Although channel flake width may be useful in differentiating between Gainey- and 
Barnes-type fluted bifaces (Jackson 1998), this suggestion cannot be explored at Mt. Albion 
because the sample of four channel flake bases is too small for meaningful comparative study. 

 
3. Preforms intended for fluted bifaces. Two preforms appear to have been intended for later use 

in the manufacture of fluted bifaces. One specimen may have been made by a novice flintknapper 
(# .216; Fossil Hill chert) while the second may have been abandoned after an unsuccessful 
attempt at basal thinning intended to prepare the object for fluting (conjoined fragments, # .277 
and #.278; Onondaga chert) (see Section 5.0: Description of the Artifacts). Neither of the 
preforms appear to be diagnostic of the Gainey complex, 

 
4. Tool classes of general Paleo-Indian affiliation. Several classes of tools widely reported in 

Paleo-Indian assemblages across North America, as well as in Ontario, are also present at Mt. 
Albion. These include: artifacts with graver spurs (the distal and mid-section fragment of an 
unidentified projectile point with spur, spurred end scrapers, flake gravers, three combination 
tools with spurs and a notched flake with spur) and beaked scrapers, also referred to by some as 
beaks, narrow end scrapers and limaces (see, for example, Deller and Ellis 1992, 1997 and 2000; 
Ellis 2004; Ellis and Deller 1990; Irwin and Wormington 1970; MacDonald 1968; Storck et al. 
1997; Woodley 2004). These tool classes may be present in several different Early and Late 
Paleo-Indian complexes. But again, as with the other artifacts mentioned in (2) and (3) above, 
since the only diagnostic fluted bifaces recovered are of the Gainey-type, tool classes of general 
Paleo-Indian affiliation are all assigned to the Gainey component at Mt. Albion. 

 
Some tools, such as the notched end scrapers and the single combination cutting/scraping tool 
with pseudo burin tips are classes of artifacts that Ellis and Deller (1992, 1997) believe may be 
unique to the Gainey toolkit. As noted in an earlier discussion (Section 7.3: The Gainey Toolkit), 
we believe this interpretation may be premature. However, these particular tools at Mt. Albion 
West are assigned to the Gainey/Early Paleo-Indian component because they are made of Fossil 
Hill chert (see #5 below), not because of their morphology. 

 
It might be noted that six formally defined tool types believed to be characteristic of Paleo-Indian 
assemblages in Ontario (Ellis and Deller 1988) were not identified at Mt. Albion. These are: large 
alternately bevelled bifaces, backed bifaces and proximal end and side scrapers, asymmetrical end 
scrapers, hafted perforators and backed and snapped unifaces. These absences are worth 
commenting upon but, considering the small size of the artifact sample from Mt. Albion, the 
acknowledged rarity of these tool types at other Paleo-Indian sites in Ontario (all representing the 
Parkhill complex; Ellis and Deller 1988: 130 and Table 1: 145) and the limited value of negative 
evidence, these absences do not detract from other evidence documenting the presence of a Paleo-
Indian component at Mt. Albion.  
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Because of the presence of a single Nettling-type, corner-notched projectile point at Mt. Albion, it 
is important to note that none of the tool classes itemized above is reported from the Nettling site 
itself, an Early Archaic occupation located north of Lake Erie in southwestern Ontario (Ellis et al. 
1991). In the absence at Mt. Albion of other tools types that might be culturally diagnostic of 
Early Archaic assemblages (as represented at the Nettling site), such as the “specialized concave 
side scraper” described by Ellis et al. 1991: 14-5), we assume that the Nettling-type projectile 
point at Mt. Albion is an isolated loss and does not represent the presence of an Early Archaic 
component at the site. 

 
5. Culturally diagnostic toolstone. In southwestern Ontario, systematic long-term work concerned 

with Early Paleo-Indian occupation was initiated by Deller and William Roosa in the 1970s (see 
Deller 1979 and 1988). From the time of his earliest work, Deller noted that Early Paleo-Indian 
tools were often made of a distinctive white chert which was referred to as “Collingwood” chert 
after the region where it was thought to have its geological source. Subsequent work showed that 
the geological source of Collingwood chert was in the Fossil Hill Formation in the southern 
Georgian Bay region (Storck and von Bitter 1989; Eley and von Bitter 1989) and also that the 
material used in southwestern Ontario had been obtained from primary (bedrock) sources – 170-
180 kilometres distant – rather than secondary sources (see, for example, Ellis 1989). Early 
Paleo-Indian sites of the Parkhill complex in the region characteristically produce assemblages 
(tools and debitage) in which Fossil Hill chert comprises between 75% and 95% of the total (by 
count; Ellis 1989). Because later peoples seldom used Fossil Hill chert in southwestern Ontario, 
Deller argued that this chert type had considerable “... diagnostic value for identifying early [i.e., 
Early Paleo-Indian] components” (Deller 1988: 82-3), a view also held by Ellis (1989). Indeed, 
Deller (1989: 211) remarked that the use of Fossil Hill chert in southwestern Ontario ended 
abruptly, presumably some time prior to the Late Paleo-Indian occupation of the region and cited 
as evidence for this the fact that no isolates made of Fossil Hill chert had been reported of the 14 
Holcombe-type Late Paleo-Indian projectile points of the 132 Hi Lo-type projectile points then 
known. This interpretation has been supported in subsequent publications, the first, on an Early 
Archaic site near Lake Erie (Netting) which contained Ohio cherts as well as Onondaga and 
Selkirk (with no mention being made of Fossil Hill chert) (Ellis et al. 1991) and, the second, a 
review paper on the Late Paleo-Indian Hi-Lo complex in southern Ontario (Ellis 2004). In that 
paper, Ellis notes that tool assemblages are composed primarily of Haldimand and Kettle point 
cherts and smaller amounts of Onondaga, Selkirk and Bayport. No mention is made of Fossil Hill 
chert and presumably it is not present in the “other” category of cherts (not enumerated).   

 
People of the Gainey complex in southern Ontario may also have made significant use of Fossil 
Hill chert since four – 19% – of the 21 Gainey-type isolates reported for that region by Deller and 
Ellis 1992) were made of this material. This figure may well have been higher for the toolkit as a 
whole since the manufacture and use of fluted bifaces may have been affected by different 
patterns of toolstone selection, curation and replacement than other classes of tools (see, for 
example, Shott 1993 and Deller 1989). In south central Ontario, Gainey people showed a clear 
preference for Fossil Hill chert at the Udora site (Areas A-East) in the southern Lake Simcoe 
region (Storck and Spiess 1994), located roughly 100 kilometres from the geological source 
region of this toolstone. 

 
Much less data are available for the Niagara Peninsula. In an overview paper concerned with the 
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earliest occupation of the region and its geological context, Pengelly and Tinkler (2004) report no 
Fossil Hill material among the 12 fluted bifaces, 28 Hi Lo projectile points and 144 Early Archaic 
projectile points – all isolates – known to them. With possibly four exceptions (two fluted bifaces 
of Ohio cherts and one of obsidian, one Hi Lo specimen of Ohio chert and another of quartz) all 
are of local cherts: Onondaga, Haldiman, Goat Island and Bois Blanc. As noted earlier, these 
projectile points may not fully represent patterns of toolstone use employed by Paleo-
Indian/Early Archaic peoples. However, to our knowledge, Mt. Albion is the first site in the 
Niagara Peninsula to produce a significant amount of Fossil Hill chert (both debitage and tools), 
some of it clearly used in manufacturing fluted bifaces (judging from channel flake fragments of 
this material) and other artifacts characteristically found in Paleo-Indian tools kits. Since Fossil 
Hill chert appears to be diagnostic of Early Paleo-Indian components in the adjacent region of 
southwestern Ontario and was preferred by Gainey people in south central Ontario, we will 
assume (in the absence of contrary evidence) that this is also the case for the Niagara Peninsula. 
For these reasons, we assign all of the Fossil Hill material on the Mt. Albion site to an Early 
Paleo-Indian component(s) – and specifically to the Gainey complex because of the several 
Gainey-type fluted bifaces/fragments that are represented. 

 
A similar assumption cannot be made with respect to Onondaga chert on the site as a whole 
because the toolstone was used not only by Early Paleo-Indians at Mt. Albion but by later peoples 
as well as demonstrated by the three Archaic points and the single Woodland point. These 
artifacts could represent only hunting losses or brief passages across the site, rather than discrete 
occupations. Our evaluation of Onondaga as a toolstone used by Early Paleo-Indians at Mt. 
Albion can only be determined through spatial analysis and the co-occurrence of Onondaga tools 
and debitage with diagnostic Early Paleo-Indian tools and Fossil Hill chert in specific areas of the 
site that also lack evidence of use by later peoples. We consider this in Section 8.0: The Structure 
of the Gainey Component at Mt. Albion West. 

 
6. Tools that potentially may be diagnostic of (restricted to) the Gainey toolkit. As noted 

earlier, Ellis and Deller (1992, 1997) and Jackson (1996) suggest that the following tool classes 
may be diagnostic of the Gainey toolkit: drills fashioned from broken fluted bifaces, burins 
(and/or pseudo burins), pièces esquillées (wedges) and bilaterally notched end scrapers. We also 
noted (Section 7.3: The Gainey Toolkit, and above) that this interpretation must be regarded with 
caution since it is based on small samples, several of which lack Gainey-type fluted bifaces and, 
thus, cannot be assigned to the Gainey complex with any degree of certainty. 

 
Three of these tool classes (containing 20/21 tools) were recovered from Mt. Albion (Appendix 
3): one cutting/scraping tool with pseudo burin tip (# .013; Fossil Hill chert), four (possibly five) 
pièces esquillées (three of Onondaga chert, one of Goat Island chert and one unidentified) and 
one double notched end scraper (# .116; Onondaga chert). Also recovered were six single notched 
end scrapers (two of Fossil Hill chert, # .136 and # .164; and four of Onondaga chert, # .168, 
#L1888, #L3459 and #L3939), seven other broken end scrapers with single notches (two of Fossil 
Hill chert, # .101 and # .329; four of Onondaga chert, # .063, # .133, #L1879 and #L1936; one of 
unidentified material, # .034) and one notched micro end scraper (# .126; material unidentified) 
(Appendix 3). 

 
Five of the 20/21 tools mentioned above are assigned to the Gainey component (Appendix 4) 
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because they were made from Fossil Hill chert – the tool with the pseudo burin tip, two single 
notched end scrapers and two fragmentary scrapers, also with notches. The remaining specimens 
(all of the wedges and eleven of the notched end scrapers) were made either of Onondaga and 
Goat Island chert or an unidentified material and, thus, cannot be assigned to the Gainey 
component on the basis of toolstone type; nor should they be assigned to this component because 
of their classification as particular kinds of tools, considering the caution noted at the beginning 
of this section. 

7.5 Conclusion 
 
On the basis of the preceding discussion, a total of 118 tools and tool fragments can be assigned to the 
Gainey/Early Paleo-Indian component at Mt. Albion West. These artifacts are summarized by general 
category in Table 19 and are also listed individually in Appendix 4, together with catalogue numbers for 
cross-reference with the descriptive data presented in Section 5.0, Description of the Artifacts. 
 
These 118 artifacts, together with all debitage of Fossil Hill chert, provide the core data for the initial 
analysis of the distribution of material across the site and the first assessment of the structure of the Early 
Paleo-Indian component. These are discussed in Section 8.0 of this report. 
 

Table 19: Culturally Diagnostic Artifacts Attributed to the Gainey/Early Paleo-Indian Component at 
Mt. Albion West: all areas combined (Includes complete tools and tool fragments) 

Tool Type/Class Goat Island Onondaga Fossil Hill Unident. 
preforms  1 4  
Gainey-type fluted bifaces  4   
unident. fluted bifaces   5 3  
preform for fluted biface  1   
unident. proj. pt. with spur  1   
unident. bifacial tools   1  
“simple” end scraper   2  
notched end scrapers   4  
spurred end scrapers  6 2 2 
unclassified end scraper frags.   4  
side scrapers   5  
unident. scraper fragments   3  
beaked scrapers   2 5 
flake gravers  5 5 2 
combination tools  2 2 1 
notched flakes   5 1 
unident. unifacial tools   27  
utilized flakes   13  

totals 0 25 82 11 
 site total: 118 

Key  
unident.  unidentified 

 
proj. pt.  projectile point  

 
frag.  fragment(s) 

also present: 
- four channel flake bases (three of Onondaga chert and one of unidentified chert) 
- 38 channel flake mid-sections (24 of Onondaga chert, 13 of Fossil Hill chert and one of unidentified chert) 
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7.6 The Age of the Gainey Component at Mt. Albion West 
 
Unfortunately, no organic material was recovered from the Mt. Albion site for radiocarbon dating. Thus, 
the age of the Gainey occupation(s) at the site must be inferred from dated sites elsewhere in the lower 
Great Lakes region which can be used to estimate the age range of the Gainey phase of Early Paleo-Indian 
occupation in the region generally. 
 
Radiocarbon dates are available from five Gainey sites in the lower Great Lakes region: in Ohio, at the 
Paleo-Crossing site (Brose 1994) and Sheridan Cave (Redmond and Tankersley 2005) and, in New York 
State, at the Arc (Tankersley 1997), Lamb (Gramly 1999) and Hiscock (Laub et al. 1988; Laub 2003a) 
sites. Most of these sites provide only limiting dates. Perhaps the most ambiguous of these limiting dates 
is from the Lamb site. There, a date of 11,400 +100 rybp (radiocarbon years before present) was obtained 
from a fragment of wood occurring at the interface between clay and an overlying unit of peat in a bog 
adjacent to the site. Pollen from the interface is dominated by spruce but contains a high percentage of 
non-arboreal pollen – hallmarks of the spruce pollen zone representing a late glacial spruce woodland 
environment. The radiocarbon date presumably dates the early part of the spruce pollen zone in the Lamb 
site area. Gramly (op cit.) also assumes it predates the Early Paleo-Indian activity/occupation at the site. 
Limiting dates are also available from: the Arc site (with a basal limiting date of 11,700 +110 rybp from 
sediments of glacial Lake Tonawanda which underlies, and thus predates, the archaeological site and two 
upper limiting dates with an average of 10,370 +108 rybp from charcoal in sediments above the 
archaeological site believed to be the result of slope wash); the Paleo-Crossing site (with a basal limiting 
date of 13,100 +100 rybp from an organic sample truncated by, and thus predating, a post mould, an 
upper limiting date of 9,230 + 80 rybp from charcoal samples from the plough zone/subsoil interface at 
the top of the post mould and believed to be the result of slope wash after the Early Paleo-Indian 
occupation; six dates on charcoal granules from the centre of the post mould, cluster into two statistically 
distinct age groups – one with an average of 12,150 +75 rybp and the other with an average of 10,980 
+75 rybp; it is this latter figure that Brose (1994: 65) believes dates the base of a “Clovis” biface broken 
during the fluting process and found near the bottom of the post mould); at Sheridan Cave (with two basal 
limiting dates averaging 10,900 +70 rybp and 14 upper limiting dates averaging 10,817 + 76 rybp from 
stratigraphic units below and above, respectively, a horizon that produced a complete, reworked Gainey-
type fluted biface and two bone foreshafts/projectile points comparable to those found in Clovis contexts 
in the western and southeastern United States) (see, for example, Cotter 1938; Dunbar and Webb 1996; 
Gramly 1993; Lahren and Bonnichsen 1974; and Webb and Hemmings 2001). 
 
Radiocarbon dates from the Hiscock site (Laub et al. 1988; Laub 2003a) provide the most direct dating 
for Gainey occupation in the lower Great Lakes region, although with reservations. At that site, a 
mastodon feeding and watering locality, a tanged spatula tool and a socketed handle dated at 10,990 +100 
and 10,810 +50 rybp, respectively, and presumably made from fresh proboscidean bone (likely mastodon) 
(and, thus, made prior to the extinction/regional extirpation of mastodon), may be related to human 
activity at the site implied by the five fluted bifaces (three of which appear to be Gainey-type bifaces) and 
other tools found in the late Pleistocene unit. This unit is well dated (by almost 30 dates) to between 
16,040 + 70 and 10,515 +120 rybp (combining both bone/ivory and wood dates, and excluding two 
spuriously old and four spuriously young dates). Thus, the dated bone tools, and presumably the Gainey 
Early Paleo-Indian activities at the site – if the two are indeed associated – fall into the later part of the 
history of this primarily paleontological site. 
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The data summarized above suggest that Gainey occupation in Ohio and western New York State dates 
between 11,000 and 10,500 rybp (using the most relevant dates from Sheridan Cave and Hiscock because 
they appear to have the most secure context). Whether this interval represents the full range of Gainey 
occupation in the region or, alternatively, only a portion of it cannot be determined until a larger number 
of dates become available from the entire area occupied by Gainey peoples in the Great Lakes region. 
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8.0 THE STRUCTURE OF THE GAINEY COMPONENT AT MT. ALBION WEST 
 

by Peter Storck 
 
The horizontal distribution of the artifact material is the only source of information available as to the 
structure of the Gainey occupation at Mt. Albion West. The word “structure” is used in a general sense to 
refer to the way in which space was used on the site for various activities – insofar as this is reflected by 
concentrations of tools and debitage, isolates of Paleo-Indian affiliation and diagnostic toolstone.  
 
Since Mt. Albion West is a disturbed site containing Paleo-Indian material as well as later artifacts, we 
cannot look for possible structure in the Paleo-Indian occupation without first evaluating whether two or 
more cultural components are present, and therefore intermixed. Thus, the analysis must be separated into 
two levels conducted sequentially, using different samples of material. 
 

8.1 The First Sample and First Level of Analysis 
 
The first sample consists of culturally diagnostic artifacts and toolstone (Fossil Hill chert) – compiled in 
Appendix 4 – that can be attributed to the Gainey component. This is the most conservative interpretation 
of Paleo-Indian material on the site. The first level of analysis involves a comparison of the distribution of 
these materials (Figure 9) with that of two artifacts that are of ambiguous Paleo-Indian affiliation and four 
artifacts that post-date the Paleo-Indian occupation (see discussion below). Individual tools/tool 
fragments of Paleo-Indian affiliation are shown on Figure 9 as black dots; the distribution of Fossil Hill 
debitage is shown by frequency contours based on the number of flakes/fragments per square metre 
(surface and excavated material combined). The contour interval is one flake/square metre, with the 
greatest densities measuring nine flakes per square metre. 
 

8.1.1 Culturally Diagnostic Paleo-Indian Artifacts and Toolstone 
 
The distribution of Paleo-Indian artifacts and toolstone in Figure 8 shows five concentrations of material 
occurring in a linear zone across the site oriented roughly northwest-southeast. From west to east these 
concentrations are designated areas A, B, C and D. South of areas C and D is a single artifact labeled on 
the map as “isolate.” This artifact warrants special mention because of its somewhat peripheral location 
and the fact it may be a preform made by a novice Early Paleo-Indian knapper. A few metres to the west 
is a small group of three scrapers assigned to the Paleo-Indian component. As with the isolate, the 
peripheral location of the three scrapers and the fact they all may have served similar functions, warrant 
special mention and the reason the location is referred to as Area E. The content and size of these areas 
are described below. Content is the number of diagnostic tools and tool fragments. Size is determined by 
the spatial distribution of diagnostic tools and Fossil Hill debitage. Compass orientation is described in 
reference to the excavation grid which is oriented with respect to true north.  
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Area A consists of a diffuse scatter of 14 tools/tool fragments, occurring unevenly in two linear 
orientations of four tools each (506N/167E to 510N/172E and 507N/174E to 515N/176E) and a 
“grouping” of two objects (505N/170-171E), all in the northern part of the area, and a “grouping” of four 
tools in the southern part of the area (centered at 500N/172E). These groupings may or may not have 
behavioural significance within the area but together they appear to mark a locus of Early Paleo-Indian 
activity that was physically separated from that of the much larger Area B located roughly eight metres to 
the east. The 14 tools/tool fragments used to define Area A occur over an area measuring nine metres 
east-west and 17 metres north-south: a total of 153 m2. 
 
A single Paleo-Indian tool occurs a few metres west of the area designated as Area A (510N/165E). 
 
It should be noted here that the southern edge of Area A was probably disturbed by construction activity 
in connection with the installation of a pipeline that crosses the site area slightly west and south of the 
Paleo-Indian component (Figure 8). 
 
Area B is a fairly dense concentration of 62 Paleo-Indian tools/tool fragments and channel flake 
fragments occurring over an area measuring 15 metres east-west and 16 metres north-south: a total of 240 
m2. The 62 artifacts occur within a spatially discrete concentration of Fossil Hill debitage showing four 
centres of peak densities: two in the northerly part of the area (one at 508N/191E and the other at 
509N/195E) and two in the southern part of the area (one at 502N/191E and the other at 504N/196E). 
 
Area C is a diffuse scatter of eight Paleo-Indian tools that appear to be physically separated from Area B; 
hence their designation as a separate area, although, like Area A, the locations of tools within the area 
may or may not have behavioural significance. The eight tools occur over an area measuring 13 metres 
east-west and eight metres north-south: a total of 104 m2). It is of interest to note that five tools in this 
area occur on the margin, rather than within, the greatest density of Fossil Hill chert debitage, centred 
roughly in 495N/209E. 
 
Area D is a diffuse scatter of 11 Paleo-Indian tools/tool fragments that appear to be spatially distinct from 
the tools in Area C. The 11 tools/tool fragments occur over an area measuring nine metres east-west and 
13 metres north-south: a total of 117 m2. Four tools in the western part of the area occur on the edge of a 
concentration of Fossil Hill debitage (centred on 493N/224E) while five tools in the southern part of the 
area (489N/229E) appear to overlap the margin and centre of a second concentration of Fossil Hill 
debitage.   
 
Isolate: a single Paleo-Indian tool (possibly a preform made by a novice flintknapper) occurs south of and 
roughly mid-way between areas C and D at grid reference 484N/216E. 
 
Area E is defined by a loose cluster of three Paleo-Indian tools occurring in an area measuring three 
metres east-west and two metres north-south (a total area of 6 m2) centred at grid reference 486N/209E. 
 
It’s worth emphasizing that four of the five areas described above (excluding Area B) are defined less by 
the density of material within them than by their apparent physical separation from one another.
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8.1.2 Considerations in Using a Larger Artifact Sample for Analytical Purposes 
 
The most conservative artifact sample, consisting of culturally diagnostic Paleo-Indian tools and 
toolstone, comprises only a portion of the total amount of artifact material recovered through surface 
collecting and excavation. Whether a larger, comprehensive sample could be used first requires an 
evaluation of artifacts of ambiguous cultural affiliation or those that might indicate the presence of 
components that post date the Early Paleo-Indian occupation(s). 
 

8.1.3 Artifacts of Ambiguous Paleo-Indian and/or Later Cultural Affiliation 
 
Two artifacts fall into this category. The first is a miniature lanceolate projectile point made of Onondaga 
chert (# .093; Figure 9). The artifact occurs at grid reference 506N/191E, near the centre of Area B and in 
the midst of a large scatter of Paleo-Indian tools. It is also within an area of high concentration of Fossil 
Hill debitage. Small projectile points such as this have been reported from Paleo-Indian components in 
Ontario (see, for example, Ellis and Deller 2000; Storck 1988 and 1997) and North America as a whole 
(see references cited in Storck 1988). However, the specimen at Mt. Albion West is made of Onondaga 
chert (used for artifacts of later cultural affiliation). And unlike Early Paleo-Indian miniature points, this 
specimen is not made on a channel flake nor is it fluted or trimmed from the margins in a manner that left 
what is often described as a pseudo flute scar. For these reasons, the miniature lanceolate point at Mt. 
Albion West cannot with certainty be assigned to the Gainey component. 
 
The second artifact is the tip of a bifacially worked drill (#L3962) made of Onondaga chert. The artifact 
occurs at grid reference 500-183, on the western edge of Area B. In Ontario, a bifacially worked drill 
(shaped from the base of a broken fluted biface) was recovered from the Gainey component at the Udora 
site in south central Ontario (Storck and Spiess 1995). Also in Ontario, rod-like drills with T-shaped haft 
elements are reported from both Archaic and Woodland components (see, for example, Ellis and Ferris 
1990; Ellis et al 1991). 
 

8.1.4 Artifacts Postdating the Paleo-Indian Occupation 
 
Four artifacts can clearly be attributed to people who post-dated the Gainey occupation (potentially 
reflecting superimposed occupations, and thus mixed components). 
 
Proceeding from west to east across the site area, the first artifact is the base of a triangular projectile 
point made of unidentified chert (# .196). The artifact is similar to Madison-type points dating to the 
Woodland period (between ca. A.D. 800 and the beginning of the 17th century). The artifact occurs at grid 
reference 524N/163E (Figure 9) which is approximately 12 metres northwest of the western edge of Area 
A and clearly outside the distribution of Paleo-Indian material. 
 
The second artifact of later cultural attribution is the blade and part of the base of a corner-notched 
projectile point made of Onondaga chert (# .001). The projectile point is similar to a type reported from 
the Early Archaic Nettling site in southwestern Ontario and thought to date between 9,500 and 8,900 
years B.P. (Ellis et al. 1991). The artifact occurs at grid reference 487N/183E (Figure 9) approximately 10 
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m south of the southern edge of Area B and, thus, is well outside the distribution of Paleo-Indian material. 
The artifact may very well have been carried or pushed to this location by heavy construction equipment 
as it occurs within a zone of disturbance caused by the installation of a pipeline across the site area (see 
Figure 9). 
 
The third artifact is the mid-section of a stemmed projectile point made of Onondaga chert (# .169), 
possibly a Lamoka-type point which is diagnostic of Late Archaic cultural groups dating between perhaps 
4,500 and 2,800 years B.P. (Ellis and Ferris 1990). The artifact occurs at grid reference 502N/196E, in the 
southeastern portion of Area B, on the eastern edge of the distribution of Paleo-Indian tools/tool 
fragments but within a fairly high concentration of Fossil Hill debitage. 
 
The fourth, and final, artifact is the mid-section and base of a side-notched projectile point made of 
Onondaga chert (# .261), possibly of Archaic or Woodland cultural affiliation. The artifact occurs at grid 
reference 492N/209E in Area C and within one to two metres of four Paleo-Indian tools/tool fragments. 
 

8.1.5 Conclusion 
 
Of the several artifacts discussed above, the four that are clearly later than Paleo-Indian in cultural 
affiliation are most useful in evaluating whether more than one cultural component are present at the site. 
These are, in rough chronological order: the fragment of a Nettling-type Early Archaic point, the base of a 
Lamoka-type Late Archaic point, the fragment of an Archaic or Woodland side-notched point and, 
finally, the base of a Madison-type Late Woodland point. Together they represent a single artifact class – 
projectile points. No other artifact classes are present, such as other types of culturally diagnostic flaked 
stone artifacts, pottery or ground stone. In addition, no two projectile points are of the same type and, 
together, they represent a large span of time: two subdivisions of the Archaic period and at least one 
subdivision of the Woodland period. These observations suggest that the artifacts are isolates (discarded 
or lost by passing hunters or deposited through the decomposition of wounded animals that died on the 
site) rather than representative of separate cultural components. This implies that there is little if any 
mixing of later material with the Paleo-Indian component, a condition that makes it possible to proceed to 
the second sample, and second level of analysis. 
 

8.2 The Second Sample and Second Level of Analysis 
 
The second sample from Mt. Albion West consists of all material that is not culturally diagnostic.  For 
reasons stated above, this material is presumed to be part of the Paleo-Indian component and, thus, can be 
combined with the culturally diagnostic tools and toolstone that makes up the first sample. This removes 
the artificial bias and analytical restrictions imposed by the first sample and the way in which it had to be 
defined – by excluding, for example, the full range of tools of a particular class unless they exhibited 
culturally diagnostic attributes or were of a particular type of toolstone. The elimination of this restriction 
makes it possible to use a combined sample – the second sample referred to in the title of this section – in 
a second level of analysis; and to address issues that would otherwise not possible: the structure of the 
Gainey occupation, considered in the next section, and certain issues of Gainey land-use strategies 
discussed in Section 9.0 of this report. 
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8.3 The Combined (First and Second) Samples and the Structure of the Gainey Occupation 
 
The two samples are plotted on the map shown in Figure 10. The combined sample includes: first, 
culturally diagnostic Paleo-Indian tools/tool fragments and Fossil Hill debitage and, second, all other 
archaeological material. Excluded from consideration below are the four artifacts of later cultural 
affiliation. 
 

8.3.1 Number and Size of Activity Areas 
 
The combined sample reveals the same five concentrations that appeared from the first (more restricted, 
and also conservatively defined) sample of diagnostic Paleo-Indian material only. 
 
Figure 10 illustrates that the spatial distribution of the second sample overlies that of the first; the two 
distributions being almost identical. The “fit” between the two distributions is particularly close in areas 
B and D. In Area A, the distribution of the second sample is somewhat greater than that of the first, 
encompassing all of the diagnostic Early Paleo-Indian material in the first sample. In Area C, the 
distribution of the second sample encompasses Area E suggesting that the two areas may in fact be part of 
a single activity area.   
 
The virtually identical superposition of the combined samples supports the interpretation that the two 
samples represent a single cultural component (as well as moderate to strong spatial patterning in that 
component), rather than mixed components of different time periods. Mixed components would be 
expected to overlap unevenly, producing less apparent spatial patterns. 
 

8.3.2 Relationships between the Five Areas: refits 
 
During excavation and analysis, tool fragments were examined for potential refits as the material was 
handled, item by item. In addition, after the classification of the tools had been completed, all items 
within each class were grouped together, systematically checked for refits within that class and, when it 
seemed appropriate, compared with material in other classes that exhibited similarities in flaking 
attributes. During the course of this work, the conjoining of some fragments caused them to be 
reclassified: in one instance from two unidentified unifacially worked artifact fragments to a single end 
scraper (# .60/.327). This and other refits are listed in Table 20. 
 
During the course of this work only six refits were achieved between artifact fragments that had, earlier, 
been given separate catalogue numbers. All refits occurred between artifact fragments from the same area; 
no matches were found between artifact fragments from different areas. Thus, the conjoined artifacts 
provide no evidence as to whether two or more areas were used simultaneously. 
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Area A is distinguished by the fact that the six preforms 
represent the full range of reduction stages (from I through 
IV) (Table 22). In addition, this area produced the only two 
preforms made from Goat Island chert recovered from the 
site, both representing early stages of reduction (Category I, 
specimen # .267, and Category II, specimen # .274). Two 
other tools from this area were also made from Goat Island 
chert.  Together, these tools comprise four of the five tools 
of Goat Island chert recovered from the site (Table 23). 

 
Areas C and D are noteworthy primary for the two 
preforms and two fragments of fluted bifaces that each area produced (Table 21). Both preforms in Area D 
represent an early reduction stage (Category I/II) while the two in Area C represent early (Category I/II) and 
middle (Category III) reduction stages (Table 22). 
 
Finally, the isolate, a Category II/III preform of Fossil Hill chert located south of areas C and D and roughly 
mid-way between them (Figure 10), is unique not only because of its location and raw material but because 
of the fact that it may have been made by a novice flintknapper. The location of the artifact, south of areas C 
and D but an even greater distance from Area B (where a considerable amount of fluted biface production 
activity occurred), suggests that the flintknapper worked apart, at least briefly, from other members of the 
social group to which he/she belonged. 

8.5 Conclusions 
 
The four areas (and isolate) appear to reflect significant intra-site patterning in behaviour (Tables 24-27). Of 
these areas, Area B appears to have been the most intensively used for fluted biface manufacture, although 
some work of this type also appears to have been conducted in Areas A, C and D as well. The results of the 
debitage analysis appear to support this notion. In addition, the debitage found in Area B suggests that it was 
the principal location used in the production process of Goat Island chert tools, from initial stages of 
reduction to refinement of finished tools.   
 
On the other hand, Area A yielded four of the five Goat Island chert tools recovered from the site – two of 
which are early stage performs. Perhaps, tools made of local stone were used and discarded more frequently 
in this area as compared to the others.  
 
Unfortunately, in the absence of refitting data there is no evidence to suggest whether the several areas were 
used simultaneously. Moreover, the small sample size and lack of use-wear data preclude the type of analysis 
that would indicate whether activities in two or more areas might have been complementary (suggesting they 
may have been contemporaneous) or redundant (suggesting sequential occupations), an approach that was 
used productively at the Fisher site (Storck 1997). Given the available data, we can conclude that Early 
Paleo-Indians of the Gainey cultural complex used all five areas of Mt. Albion West, possibly in different 
ways and intensities, but cannot suggest when those areas may have been used relative to one another. 

Table 23: Tools of Goat Island Chert Assigned 
to the Gainey Component 

Tool Class Area Cat. # 
Category I preform A .267 
Category II preform1 A .274 
wedge A .343 
unclassified end scraper B .094 
frag. of unidentified. 
unifacially worked tool  

A .332 

Key 
1  raw material identification uncertain 
frag.  Fragment 
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Table 24: Artifacts in the Combined (First and Second) Samples 
Attributed to the Gainey component: Area A (Includes complete tools 

and tool fragments) 
Tool Type/Class Goat 

Island 
Onondaga Fossil 

Hill 
Unidentified 

preforms 2 3   
Gainey-type 
fluted bifaces 

    

unident. fluted 
bifaces 

 3   

unident. proj. point 
frags. 

 2   

wedge 1 1   
unident. bifacial 
tools  

 2   

end scrapers  3 2 3 
side scrapers   2  
beaked scrapers    1 
unident. scraper 
frags. 

 2   

flake gravers  1 3  
combination 
tools 

 1   

notched flakes   2 2 
unident. 
unifacial tools 

1 1 1 3 

utilized flakes  2 5  
Totals 4 21 15 9 
Key 
unident.  unidentified 

 
frags.  fragments 

 
proj. pt.  projectile point 

Table 25: Artifacts in the Combined (First and Second) Samples 
Attributed to the Gainey Component:  Area B (Includes complete tools 

and tool fragments) 
Tool Type/Class Goat 

Island 
Onondaga Fossil 

Hill 
Unidentified 

preforms  7 3 4 
Gainey-type fluted 
bifaces 

 4   

unident. fluted bifaces  1 1  
Miniature point  1   
unident. proj. pt. with 
spur 

 1   

drill  1   
wedges  2  1 
unident. bifacial tools  15 1 5 
end scrapers 1 26 6 4 
side scrapers   2 1 
beaked scrapers   2 2 
unident. scraper frags.  1 2  
flake gravers  3 1  
combination tools    1 
notched flakes   3 1 
unident. unifacial tools  24 13 13 
utilized flakes  7 5 1 
totals 1 92 39 33 
Key 
unident  unidentified 

 
proj. pt.  projectile point 

 
frags.  fragments 
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Table 26: Artifacts in the Combined (First and Second) Samples Attributed to 
the Gainey Component:  Area C (Includes complete tools and tool fragments) 

Tool Type/Class Goat 
Island 

Onondaga Fossil 
Hill 

Unident. 

preforms  2   
Gainey-type fluted bifaces     
unident. fluted bifaces  2 1  
end scrapers     
side scrapers   1 1 
denticulated scraper    1 
beaked scrapers     
flake gravers  1  1 
combination tools  1   
notched flakes     
unident. unifacial tools  2 2 1 
utilized flakes  1 1  

Totals 0 9 5 4 
Key 
unident. unidentified 

 
 
 

 
Table 27: Artifacts in the Combined (First and Second) Samples 
Attributed to the Gainey Component: Area D (Includes complete 

tools and tool fragments) 
Tool Type/Class Goat 

Island 
Onondaga Fossil 

Hill 
Unident 

preforms  2   
Gainey-type fluted bifaces     
unident. fluted bifaces    1  
unident. bifacial tools  1   
end scrapers  2 2  
side scrapers     
beaked scrapers     
unident. scraper frags.   1  
flake gravers   1  
combination tools   1  
notched flakes  1 1  
unident. unifacial tools  1 1  
utilized flakes   1 1 

Totals 0 6 9 1 
Key 
unident.  Unidentified 

 
frags.  fragments 
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9.4 Use of Goat Island Chert in the Toolkit 
 
A second measure of whether the toolkit was being simply maintained or augmented at Mt. Albion West 
is the extent, to which the local toolstone – Goat Island chert – was used in, or being introduced into, the 
toolkit. 
 
At Mt. Albion West, Goat Island chert occurs in the middle unit (Goat Island Member) of the Lockport 
bedrock formation (see Section 3.0). The Lockport Formation is the uppermost unit of the Niagara 
Escarpment in this region. Goat Island chert is present as irregularly shaped nodules averaging about five 
centimetres in diameter and flattened lenses seven to ten centimetres thick. In situ material occurs in the 
face of the escarpment roughly 100 metres north of the site. Chert fragments eroding from bedrock occur 
on the upper slopes of the Red Hill Creek valley immediately west of the site and material plucked and 
dropped by glacial ice litter the ground on the brow of the escarpment and the backslope immediately 
behind it as well as on the archaeological site (both on the surface and throughout the soil horizon and 
parent materials down to bedrock). Thus, Goat Island chert would have been readily available in the site 
area although it would have to have been carefully selected to avoid heavily weathered material 
unsuitable for tool making. In this regard, much of the Goat Island chert, whether in situ or surface 
material, is extensively weathered because of the small size of many nodules and the thinness of some of 
the bedded material so that only the larger fragments and thicker beds would have been suitable for tool 
making purposes. 
 
The use of Goat Island chert by Early Paleo-Indians has seldom been reported in southern Ontario (see 
Roberts 1985). Thus, it is worthwhile considering briefly the potential qualities of this material as a 
toolstone from the perspective of a modern knapper. For this purpose, Mr. Dan Long was asked to 
prepare several bifaces from Goat Island chert and compare the knapping properties of this material with 
those of Fossil Hill and Onondaga chert. Long determined (personal communication to Storck 2003; see 
also Long 2004) that the chief limitation of Goat Island chert is the small size of the fragments available 
on the surface and the thinness of the bedded material. This limited the size of the bifaces/preforms that 
could be produced. A second limitation is the low tensile strength of the material (compared with 
Onondaga and Fossil Hill cherts) which makes it necessary to limit the size of the flakes that are removed 
during the reduction process and also to abrade platforms much more carefully during pressure flaking to 
avoid platform collapse. Despite these limitations, Goat Island chert can be used by a skilled modern 
knapper to make fluted bifaces – possibly the most demanding tool in the Early Paleo-Indian toolkit – so 
this material would clearly have had potential as a toolkit to the prehistoric knapper as well. 
 
Clearly, Mt. Albion West is situated on a potential quarry/workshop location. The combination of being 
located at a source of toolstone as well as adjacent to a geographic feature that would have provided ease 
of access to the Ontario basin may have been qualities that made Mt. Albion particularly attractive for 
occupation; indeed, in this instance it’s important to ask whether a local source of toolstone was a 
requirement for exploiting faunal resources in the Ontario basin. 
 
As noted earlier in Section 8.0, only five artifacts made of Goat Island chert were identified in the artifact 
material from the site: two early stage preforms, a wedge, an unclassified end scraper and a fragment of 
an unidentified unifacially worked tool (see Table 22). Four of the five artifacts occurred in Area A, 
suggesting that this area was a locus of at least some knapping activity with Goat Island chert. However, 
the few artifacts of this material recovered, together with the fact that Area A does not appear to have 
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been intensively used, being defined by a diffuse scatter of only 14 tools/tool fragments and the fact this 
scatter is spatially separated from Area B (the largest concentration of material on the site), all suggest 
that Goat Island chert was not, in fact, heavily used. Thus, this raw material was probably not a factor in 
the Gainey decision to occupy the location of Mt. Albion West, or a consideration in any retooling that 
may have been required prior to leaving the site (regardless of their future destination). 
 
In summary, available data suggest that the tool kit at Mt. Albion West was being maintained at an 
operational level, rather than expanded in anticipation of heavy demands on the tool kit in the future, and 
that the local, Goat Island chert, was not heavily used or a factor in the decision to occupy Mt. Albion 
West. If the Gainey occupants were anticipating a journey to the Ontario basin, even for an extended 
period, it does not appear as thought they were “gearing up” for that purpose. Thus, the only evidence we 
might have of such a journey is the presence of exotic materials (such as toolstone, hammerstones and 
abrading stones) brought back to the site on a return journey from the basin that could only have been 
obtained from bedrock strata that are currently below modern lake level. 
 

9.5 Evidence from Exotic Toolstones/Knapping Tools 
 
von Bitter reports in Section 3.0 that the western end of the Ontario basin is underlain by the Georgian 
Bay Formation, a unit of grey shales and siltstones interbedded with thin layers of limestone and 
dolostone. This unit would only have been exposed during the period of falling lake levels to the low 
stage of Early Lake Ontario and rising levels immediately following that stage. During that period, rocks 
of the Georgian Bay Formation would presumably have been accessible to Early Paleo-Indians in 
erosional cuts along the margin of the lake or in valleys formed by down cutting streams flowing across 
the Ontario basin and adjusting to the lower base level of Early Lake Ontario. Unfortunately, no 
hammerstones or abrading stones derived from the Georgian Bay Formation have been found on the site 
and no chert deposits are known from rocks of the Georgian Bay Formation exposed in the northern part 
of the Niagara Escarpment in the Collingwood area and on the Bruce Peninsula or in the Don and Humber 
River valleys in the Toronto area; presumably no chert bearing units occur in rocks of this formation in 
the Ontario basin. Thus, there is no direct evidence, in the form of exotic stones, that Early Paleo-Indians 
actually spent time in the Ontario basin and revisited Mt. Albion after their return. This lack of evidence 
should not be regarded as negative evidence, arguing against the use of Mt. Albion West as a staging 
location or against the use of lowland habitats in the Ontario basin by Gainey peoples, since artifacts of 
Georgian Bay Formation rocks may simply not have been recognized during excavation and analysis. An 
additional consideration is the fact that Mt. Albion may simply not been re-occupied after a visit to the 
Ontario basin, the band(s) leaving by another route (such as the Dundas Valley). 
 
These inconclusive results are worth discussing because of the possibility that another site in a different 
part of the Ontario basin with a different bedrock sequence may provide an opportunity to determine 
whether Early Paleo-Indians actually exploited lowland environments associated with Early Lake 
Ontario. 
 

9.6 Gainey Band Movements Prior to Occupation at Mt. Albion West 
 
The presence of two types of toolstone exotic to the Mt. Albion locale – Fossil Hill and Onondaga chert – 
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provide evidence as to the direction and distance of movements of the people who occupied Mt. Albion 
West. 
 
As noted earlier in Section 5.0, the geological source of Fossil Hill chert occurs in the southern Georgian 
Bay region, approximately 150 north (a straight-line distance) of the Mt. Albion West site. Since that 
region of Ontario was deglaciated between 13,000 and 12,000 years ago, Fossil Hill chert would have 
been accessible to Early Paleo-Indian peoples from the time of their earliest appearance in southern 
Ontario (taking, as a baseline, a date of roughly 11,300 rybp for the initial appearance of Early Paleo-
Indians in North America, the earliest dates currently from sites in the southwestern part of the United 
States; Haynes 1991). 
 
The geological source of Onondaga chert is the bedrock formation of that name which occurs in the 
southern part of the Niagara Peninsula and approximately 40 km south of the Mt. Albion West site, as 
measured to the mouth of the Grand River where it flows into Lake Erie. West of this location, the 
northern margin of the Onondaga Formation, which forms a subdued escarpment of that name, has largely 
been covered by drift (Pengelly and Tinkler 2004). East of the Grand River, however, bedrock sources of 
Onondaga chert are exposed along the shoreline of Lake Erie between the Grand and Niagara rivers. 
Loose blocks of material also occur on the beaches east of the major outcrops that occur as headlands in 
the lake. However, unlike Fossil Hill chert, in situ sources of Onondaga chert may not have been 
accessible to Early Paleo-Indians during the Gainey period of occupation, noted earlier as possibly 
occurring between 11,000 and 10,500 rybp. This interval falls into the Younger Dryas period, dating 
between 11,200 and 10,300 rybp. The Younger Dryas was a period of high lake levels in the Erie basin 
due to the inflow of large amounts of meltwater from the upper to the lower Great Lakes from glacial 
Lake Agassiz in western Canada (Pengelly and Tinkler 2004). Although bedrock sources of Onondaga 
chert were submerged, secondary sources may well have been available in the form of material that had 
been removed by freeze-thaw and wave action and then carried shoreward by ice-rafting and deposited in 
large windrows by ice-shove along the then higher strandline. One such deposit, although used by peoples 
that post-dated the Early Paleo-Indian occupation of the region, is reported roughly four kilometres north 
of the present Erie shoreline (Pengelly and Tinkler 2004: 215-8). 
 
The use of Fossil Hill and Onondaga chert at Mt. Albion West indicates clearly that Gainey people visited 
both the southern Georgian Bay region as well as the northeastern part of the Lake Erie basin – possibly 
on a seasonal or at least an intermittent basis. Examination of the consumption rate of toolstone may 
reveal the sequence with which these two regions were visited prior to the occupation of Mt. Albion 
West. To do this, we need to estimate the size of the toolkit carried onto and consumed at the site. This 
includes: preforms and tools broken and discarded at the site as well as preforms that were carried onto 
the site but consumed in the manufacture of fluted bifaces that were later carried away at the end of the 
occupation. Unfortunately, the approach used to estimate the number of preforms consumed at the site 
cannot be applied to other types of tools since the debitage resulting from their manufacture cannot be 
translated into numbers of objects. 
 
To calculate estimates of the consumption rate of Onondaga and Fossil Hill toolstone at Mt. Albion West 
it is necessary to use the entire sample of artifacts from the site because of the small sample sizes 
available from the individual areas. This could skew the data if not all of the areas were occupied 
simultaneously but the averaging effect (of combining several occupations into a single event) may still 
reveal broad patterns. 
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A second limitation is the necessity of treating each tool fragment as a separate tool. Undoubtedly, this 
will create some error in the numerical data presented in the following discussion but there seems little 
alternative except to be aware of the problem. 
 
A more serious limitation is the fact that different types of tools and tool classes were probably 
characterized by different rates of consumption and discard, a consideration noted in Section 8.0, The 
structure of the Gainey Component at Mt. Albion West. For the purposes of the present discussion we 
will assume that bifacial and unifacial tools with standardized morphological and technological attributes 
(such as, for example, fluted bifaces, end scrapers and beaked scrapers) were both hafted and curated and, 
thus, had fairly long, although not necessarily similar, use-lives. We will also assume that tools that could 
be made rather simply (such as flake gravers and notched flakes) and those that were not shaped for a 
specific purpose, but simply used spontaneously, had very short use-lives. The final assumption is that 
differences in the amount of toolstone in the toolkit represented by tools of long, intermediate and short 
use-lives (bifacial, unifacial and spontaneous tools, respectively) may reflect distance from raw material 
source and, thus, the sequence of visiting those sources. Admittedly, these assumptions are gross 
generalizations, if not simple minded, but they do at least address the issue of variable discard rates. 
 
 

Table 30: Estimates of Preforms (1) Consumed at Mt. Albion West: By Area and Raw Material Type 
 

 
 
Table 30A summarizes the number of preforms discarded on the site (represented by broken fragments) 
and the number of bifaces that were consumed in the manufacture of fluted bifaces (the preforms being 
represented by the channel flakes removed during the manufacturing process). Table 30B combines these 
two sources of data together–producing figures for the total number of preforms (and, thus, toolstone) 
consumed on the site (both through breakage and reshaping into tools). 
 

A  
 Preforms Discarded/New Fluted Bifaces Manufactured 

 Preforms Discarded Fluted Bifaces 
Manufactured(2)  

Material/
Area 

O FH GI unidt O FH unidt 

A 3  2 1    
B 7 3  3 10(2) 5(2) 1 
C 2       
D 2     1  

Totals 14 3 2 4 10(2) 6(2) 1 
(1) includes newly manufactured fluted bifaces assuming they were made 
from preforms. (2) calculations based on channel flake fragments (see text for 
explanation) 

B  
Preforms Depleted (total of discarded and newly 

manufactured bifaces, from A) 
 
 

Material/
Area 

O FH GI unident Totals 

A 3 0 2 1 6 
B 17 8 0 4 29 
C 2    2 
D 2    2 

Totals 24 9 2 5 40 
Key 
O  Onondaga chert 
FH  Fossil Hill chert 

 
GI  Goat Island 
Unident  unidentified chert 
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Table 31 combines the data on 
preforms (presented in Tables 30A 
and B) with other classes of tools. 
Note that two classes of tool 
fragments – unidentified bifacially 
and unidentified unifacially worked 
tools – were not included in the final 
totals since there is too much 
uncertainty over how many tools 
these fragments represent. The data 
in Table 30 were used to calculate 
the figures presented in Table 32. 
 
Table 32 presents the frequency of 
bifacial, unifacial and spontaneous 
tools made of Onondaga and Fossil 
Hill chert. Bifacial tools include: 
discarded preforms and fluted 
bifaces, newly made fluted bifaces, 
other projectile point types and 
wedges. Unifacial tools include: end 
and side scrapers, unidentified 
scraper fragments denticulated 
scrapers, beaked scrapers and 
combination tools. Spontaneous tools 
include: flake gravers (because they 
were presumably easily made), 
notched flakes and utilized flakes. 
Unfortunately, sample sizes are small 
and thus possibly unreliable. 
 
In is interesting to note that bifacial tools of 
Onondaga chert comprise ~50% of the total 
amount of toolstone of that type while bifacial 
tools of Fossil Hill chert comprise only ~20% of 
the total for that raw material type. We assume 
this reflects distance from the source of the 
toolstone, Onondaga being much closer. It may also reflect the relative amount of time the tools from the 
respective sources have been in the toolkit and subject to progressive depletion. The higher representation 
of bifacial tools of Onondaga chert may represent the fact that the Onondaga chert sources were visited 
more recently than the Fossil Hill sources. 
 
These data stand in contrast with that for unifacial and spontaneous tools. There is a slight decline in the 
amount of Onondaga chert represented by unifacial tools: ~25% of the total. In contrast, the amount of 
Fossil Hill chert represented by unifacial tools (~30%) is higher than that for bifacial tools (~20%) and 

Table 31: Tool Frequency by Raw Material Type at Mt. Albion 
West (All areas combined) 

 Raw Material Type 
Tool Class Lockport Onondaga Fossil 

Hill 
Unident 

discarded preforms 2 14 3 4 
discarded fluted 
bifaces1 

 6-9 2-3  

new fluted bifaces2  10 6 1 
other proj. pts.  2   
frags. un. bif.  12  6 
wedges 1 3  1 
end scrapers 1 22 10 6 
side scrapers   5 2 
un. scraper frag.  1   
dentic. scrapers     1 
beaked scrapers   2 4 
combination tools  2 1 1 
flake gravers  3 4 1 
frags. un. unif.  20 14 22 
notched flakes   5 4 
utilized flakes  2 7 6 
totals 4 97-100 

2% 
59-60 
~27% 

59 
~26% 

site total  219-223 
Key 
Unidentified  unidentified chert 
1  estimate calculated by raw material type (all areas combined) 
2  estimate nased on channel flake fragments 
proj. pts.  projectile points 
frags. un. bif.  fragments of unidentified bifacially worked tools 
un. scraper frag.  unidentified scraper fragment 
dentic.  Denticulated 
frags. un.unif  fragments of unidentified unifacially worked tools 

Table 32: Raw Material Depletion Rate 
 Onondaga 

chert 
Fossil Hill chert 

bifacial tools 50% 20% 
unifacial tools 25% 30% 
spontaneous tools 25% 50% 
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then rises to ~50 % of the total for spontaneous tools. These data might suggest that Fossil Hill chert was 
fairly abundant in the tool kit, seemingly contradicting the relative proportion of bifacially worked tools. 
However, it’s possible that as tools were progressively consumed by re-sharpening and breakage, useable 
material was recycled into unifacial and, finally, spontaneous tools. If this is correct, then the data 
represented by the bifacial component of the toolkit, together with the higher rate of use (and therefore 
presumably abundance) of Onondaga chert, might reflect the sequence of visits to the two sources of 
toolstone – in this instance Onondaga sources more recently than Fossil Hill. 
 

9.7 Conclusions: Mt. Albion West in the Context of Gainey Land-Use 
 
The geographic location of Mt. Albion West suggests that the site may have been selected for occupation 
for the purpose of intercept hunting near the head of the Red Hill Creek valley. This valley may also have 
provided ease of access to the lowlands of the Ontario basin. From scattered fossil evidence in deposits of 
glacial Lake Iroquois, dating around 12,000 rybp, a wide range of large mammals are believed to have 
lived around the margin of the lake. It is reasonable to expect that this fauna expanded into lowland 
environments as lake levels dropped to Early Lake Ontario during late glacial times. Unfortunately, there 
is no faunal evidence that Mt. Albion was used for intercept hunting, or evidence in the tool kit that the 
Gainey people who occupied the site also visited the Ontario basin. These inferences are based solely on 
the geographic setting of the site and its presumed potential with respect to exploiting local and regional 
fauna. 
 
The presence of two exotic toolstones on the site – Fossil Hill and Onondaga chert – indicate that the 
occupants incorporated the southern Georgian Bay region (the source of Fossil Hill chert) and the 
northeast corner of the Lake Erie basin (the source of Onondaga chert) into their territorial round. The 
north-south distance between these two regions is approximately 200 kilometres. The sequence of 
movements within this region is suggested by the predominance of bifacial tools of Onondaga chert over 
those of Fossil Hill chert – implying that the northeastern part of the Erie basin was visited just prior to 
the occupation of Mt. Albion West. It is not known whether this movement between the southern 
Georgian Bay region, the Erie basin and the Niagara Peninsula, possibly including lowlands in the 
Ontario basin, was intermittent in nature (possibly seasonal) or less structured. 
 
 
 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 117 

 

 
Archaeological Services Inc. 

10.0 REFERENCES CITED 
 
Ahler, Stanley A. 

1989  Mass Analysis of Flaking Debris: Studying the Forest Rather than the Trees. In Alternative 
Approaches to Lithic Analysis, Donald O. Henry and George H. Odell, eds. pp. 85-118. 
Archaeological Papers of the American Anthropological Association 1. 

 
Ammerman, Albert J. and William Andrefsky, Jr. 

1982  Reduction Sequences and the Exchange of Obsidian in Neolithic Calabria. In Contexts for 
Prehistoric Exchange, J. Ericson and T. Earle, eds. pp. 149-172. Academic Press, New York. 

 
Anderson, T. W. and C. F. M. Lewis 

1985  Postglacial Water-Level History of the Lake Ontario Basin. In Quaternary Evolution of the 
Great Lakes, edited by P. F. Karrow and P. E. Calkin, pp. 231-253. Geological Association of 
Canada Special Paper 30. 

 
Andrefsky, William, Jr. 

1998  Lithics: Macroscopic Approaches to Analysis.  Cambridge University Press, Cambridge, 
U.K. 

 
2001  Emerging Directions in Debitage Analysis.  In Lithic Debitage: Context, Form, Meaning, 

William Andrefsky Jr., ed.  The University of Utah Press, Salt Lake City, Utah. 
 

Bennett, K.D.  
1987  Holocene history of forest trees in southern Ontario. Canadian Journal of Botany 65:1792-

1801. 
 

Binford, Lewis R. 
1978  Nunamiut Ethnoarchaeology. New York: Academic Press. 

 
Bolton, T.E.. 

1953  Silurian stratigraphy and palaeontology of the Niagara Escarpment in Ontario, PhD thesis, 
University of Toronto, 210 p. 

  
1957  Silurian stratigraphy and palaeontology of the Niagara Escarpment in Ontario, Geological 

Survey of Canada Memoir 289, 145 pp. 
 
Brett, C.E., Goodman W.M., and S.T. LoDuca. 

1991  Part 2: Silurian Sequences of the Niagara Escarpment. In Sedimentology and depositional 
environments of Silurian strata of the Niagara Escarpment, Ontario and New York, R.J. 
Cheel (ed.). Field Trip Guidebook B4, Geological Association of Canada Meeting, Toronto, 
pp. 3-26. 

 
Brett, C.E., Tepper, D.H., Goodman, W.M., LoDuca, S.T. and B.-Y. Eckert. 

1995  Revised stratigraphy and correlations of the Niagaran Provincial Series (Medina, Clinton, 
and Lockport Groups) in the type area of western New York. U.S. Geological Survey Bulletin 
2086, 66 pp. 

 
 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 118 

 

 
Archaeological Services Inc. 

Brose, David S. 
1994  Archaeological Investigations at the Paleo Crossing Site, a Paleoindian Occupation in 

Medina County, Ohio. In The First Discovery of America: Archaeological Evidence of the 
Early Inhabitants of the Ohio Area, edited by William S. Dancey, pp. 61-76. The Ohio 
Archaeological Council Inc. 

Caley, J.F. 
1940  Palaeozoic geology of the Toronto-Hamilton area, Ontario. Geological Survey of Canada 

Memoir 224: 284 pp. 
 
Caley, J.F. and B.A. Liberty. 

1957  The St. Lawrence and Hudson Bay lowlands and Palaeozoic outliers. Geological Survey of 
Canada Economic Series 1 (4th ed.): 207-246. 

 
Callahan, Errett 

1979  “The Basics of Biface Knapping in the Eastern Fluted Point Tradition: A Manual for 
Flintknappers and Lithic Analysts.” Archaeology of Eastern North America 7 (1): 1-180.  

 
Chapman, L. J. and D. F. Putnam 

1984  The Physiography of Southern Ontario. 3rd Edition. Ontario Geological Survey, Special 
Volume 2.  Ontario Ministry of Natural Resources, Toronto. 

 
Cheel, R.J.  

1991  Part 1: Sedimentology and depositional environments of Silurian strata of the Niagara 
Escarpment, Ontario and New York. In Sedimentology and depositional environments of 
Silurian strata of the Niagara Escarpment, Ontario and New York, R.J. Cheel (ed.). Field 
Trip Guidebook B4, Geological Association of Canada Meeting, Toronto, p. 0-2. 

 
Churcher, C.D. and R.L. Peterson 

1982  Chronologic and environmental implications of a new genus of fossil deer from Late 
Wisconsin deposits at Toronto, Canada. Quaternary Research 18:184-195. 

 
Coakley, John P. and Paul F. Karrow 

1994  “Reconstruction of Post-Iroquois Shoreline Evolution in Western Lake Ontario.” Canadian 
Journal of Earth Sciences 31: 1618-16-29. 

 
Coleman, A. P. 

1937  “Lake Iroquois.” Forty-Fifth Annual Report of the Ontario Department of Mines XLV, Part 
VII, 1936: 1-36. 

 
Cotter, John L. 

1938  “The Occurrence of Flints and Extinct Animals in Fluvial Deposits Near Clovis, New 
Mexico. Part IV – Report on Excavations at the Gravel Pit, 1936.” Proceedings of the 
Academy of Natural Sciences of Philadelphia, Volume LXXXIX for 1937, pp. 1-16. 

 
Cotterell, Brian and Johan Kamminga 

1987  “The Formation of Flakes.”  American Antiquity 52: 675-708. 
 
Deller, D. Brian 

1976  “The Heaman Site: A Preliminary Report on a Paleo-Indian Site in Middlesex County, 
Ontario.” Ontario Archaeology 27:13-28.



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 119 

 

 
Archaeological Services Inc. 

1979  “Paleo-Indian Reconnaissance in the Counties of Lambton and Middlesex, Ontario.” Ontario 
Archaeology 32:3-20. 

 
1988  “The Paleo-Indian Occupation of Southwestern Ontario: Distribution, Technology, and 

Social Organization.” Doctoral Thesis, Department of Anthropology, McGill University, 
Montreal. 

 
1989  Interpretation of Chert Type Variation in Paleoindian Industries, Southwestern Ontario. In 

Eastern Paleoindian Lithic Resource Use, edited by Christopher J. Ellis and Jonathan C. 
Lothrop, pp. 191-220. Westview Press, Boulder. 

 
Deller, D. Brian and Christopher J. Ellis 

1988  Early Paleo-Indian Complexes in Southwestern Ontario. In Late Pleistocene and Early 
Holocene Paleoecology and Archaeology of the Eastern Great Lakes Region, edited by 
Richard S. Laub, Norton G. Miller and David W. Steadman, pp. 251-263. Bulletin of the 
Buffalo Society of Natural Sciences Volume 33.  

 
1992  Thedford II: A Paleo-Indian Site in the Ausable River Watershed of Southwestern Ontario. 

Memoirs. Museum of Anthropology, University of Michigan, No. 24. 
 
Deller, D. Brian, Christopher J. Ellis and Ian Kenyon 

1986  The Archaeology of the Southeastern Huron Basin. In Studies in Southwestern Ontario 
Archaeology, edited by William A. Fox, pp. 2-12. Occasional Publications No. 1, London 
Chapter of the Ontario Archaeological Society. 

 
Dincauze, D. 

2007  Northeast regional context. In The Earliest Americans. Electronic document theme study, 
Archeology Program, National Park Service, U.S. Department of the Interior, Washington, 
D.C: www.cr.nps.gov/archeology/PUBS/NHLEAM/E-Northeast.htm  

 
Dunbar, James S. and S. David Webb 

1996  Bone and Ivory Tools from Submerged Paleoindian Sites in Florida. In The Paleoindian and 
Early Archaic Southeast, edited by David G. Anderson and Kenneth E. Sassaman, pp. 331-
353. University of Alabama Press, Tuscaloosa, Alabama. 

 
Eley, Betty E. And Peter H. Von Bitter 

1989  Cherts of Southern Ontario. In Archaeology, Royal Ontario Museum, Toronto. 
 
Ellis, Christopher J. 

1979  Archaeological Survey and Testing in the Niagara Peninsula Region of Ontario. Report on 
file in the Ontario Ministry of Culture and Communications and in the Ontario Heritage 
Foundation, Toronto. 

 
1989  The Explanation of Northeastern Paleoindian Lithic Procurement Patterns. In Eastern 

Paleoindian Lithic Resource Use, edited by Christopher J. Ellis and Jonathan. C. Lothrop, pp. 
139-164. Westview Press, Boulder. 

 
2004  Hi-Lo: An Early Lithic Complex in the Great Lakes Region. In The Late Palaeo-Indian 

Great Lakes: Geological and Archaeological Investigations of Late Pleistocene and Early 
Holocene Environments, edited by Lawrence J. Jackson and Andrew Hinshelwood, pp. 57-



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 120 

 

 
Archaeological Services Inc. 

83. Mercury Series, Archaeology Paper 165, Canadian Museum of Civilization, Ottawa. 
 
Ellis, Christopher J. and D. Brian Deller 

1980  Test Excavations on Two Small Fluted Point Sites in Ontario. In An Archaeological Survey 
in the Counties of Lambton and Middlesex Including Test Excavations at Two Paleo-Indian 
Sites, complied and edited by D.B. Deller, pp. 92-156.  

 
1988  “Some Distinctive Paleo-Indian Tool Types from the Lower Great Lakes Region.” 

Midcontiental Journal of Archaeology 13 (2): 111-158.  
 

1990  Paleo-Indians. In The Archaeology of southern Ontario to A.D. 1650, edited by Chris. J. Ellis 
and Neal Ferris, pp. 37-63. Occasional Publication of the London Chapter, Ontario 
Archaeological Society, Number 5, London, Ontario. 

 
1997  “Variability in the Archaeological Record of Northeastern Early Paleoindians: A View from 

Southern Ontario.” Archaeology of Eastern North America 25: 1-30. 
 

2000  An Early Paleo-Indian site Near Parkhill, Ontario. Mercury Series, Archaeological Survey 
of Canada, Paper 159. Canadian Museum of Civilization, Ottawa. 

 
Ellis, Christopher J., D. Brian Deller and Lawrence J. Jackson 

1992  “Investigations at Small, Interior, Early Paleo-Indian Sites in Southwestern Ontario.” Annual 
Archaeological Report for Ontario for 1991, New Series 2:92-96. Ontario Heritage 
Foundation, Toronto. 

 
Ellis, Christopher J., Stanley Wortner and William A. Fox 

1991  “Nettling: an Overview of an Early Archaic ‘Kirk Corner-notched Cluster’ Site in 
Southwestern Ontario.” Canadian Journal of Archaeology 15:1-34. 

 
Ellis, Christopher J., Ian T. Kenyon and Michael W. Spence 

1990  The Archaic. In The Archaeology of Southern Ontario to A.D. 1650, edited by Chris J. Ellis 
and Neal Ferris, pp. 65-124. Occasional Publication of the London Chapter, Ontario 
Archaeological Society, Number 5, London, Ontario. 

 
Ennis, Rachel, Marc Hess, John D. Holland, Vivian Honsinger, Kevin P. Smith, Kenneth B. Tankersley 
and Stanley Vanderlaan 

1995  “Survey and Test Excavations at the Arc Site, Genesee County, New York.” Current 
Research in the Pleistocene 12: 9-11. 

 
Feenstra, B.H.  

1975  Quaternary Geology of the Grimsby Area, Southern Ontario. Preliminary Map P.993. Scale 
1:50,000. Ontario Division of Mines, Ontario Ministry of Northern Development and Mines, 
Sudbury. 

 
Fitzgerald, W.R. 

1982  Let the beaver run loose: the early 17th century Christianson site and trends in historic 
Neutral archaeology. National Museum of Man, Archaeological Survey of Canada, Paper 
111, 362 pp. 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 121 

 

 
Archaeological Services Inc. 

Fox, W.A. 
1971/1977  Ontario Iroquoian lithic projectile points: a preliminary study. Unpublished paper 

presented to the 1971 Canadian Archaeological Association meeting in Calgary. [Revised in 
1977]. 

 
1979  Southern Ontario chert sources. Paper presented to the 11th annual Meeting of the Canadian 

Archaeological Association in Quebec. 
 

1981  Lithic tools from the village of Cahiague. Unpublished paper presented to the Ontario 
Archaeological Society Symposium at Ste Marie, Ontario. 

 
Frink, D. and A. Hathaway  

2003  Behavioural continuity on a changing landscape. In Geoarchaeology of Landscapes in the 
Glaciated Northeast, edited by D.L. Cremeens and J.D. Hart, pp. 103-116. Bulletin 497. New 
York State Museum, Albany. 

 
Frison, George C. 

2004  Survival by Hunting: Prehistoric Human Predators and Animal Prey. University of 
California Press, Berkeley and Los Angeles. 

 
Garrad, C. 

1971  “Ontario Fluted Point Survey.” Ontario Archaeology 16: 3-18. 
 
Gramly, Richard M. 

1988  Paleo-Indian Sites South of Lake Ontario, Western and Central New York State. In Late 
Pleistocene and Early Holocene Paleoecology and Archaeology of the Eastern Great Lakes 
Region, edited by Richard S. Laub, Norton G. Miller and David W. Steadman, pp. 265-280. 
Bulletin of the Buffalo Society of Natural Sciences, Volume 33, Buffalo. 

 
1992  Guide to the Palaeo-Indian Artifacts of North America. Persimmon Press Monographs in 

Archaeology, Buffalo, New York. 
 

1993  The Richey Clovis Cache; Earliest Americans Along the Columbia River. Persimmon Press 
Monographs in Archaeology, Buffalo, New York. 

 
1999  The Lamb Site: A Pioneering Clovis Encampment. Persimmon Press Monographs in 

Archaeology, Buffalo, New York. 
 
Gramly, Richard M. and Robert E. Funk 

1990  “What is Known and Not Known About the Human Occupation of the Northeastern United 
States Until 10,000 B.P.” Archaeology of Eastern North America 18: 5-31. 

 
Gramly, Richard M. and G. L. Summers 

1986  “Nobles Pond: A Fluted Point Site in Northeastern Ohio.” Midcontinental Journal of 
Archaeology 11 (1): 97-124. 

 
Grimes, John R. and Beth G. Grimes 

1985  “Flakeshavers: Morphometric, Functional and Life-cycle Analysis of a Paleoindian Unifacial 
Tool Class.” Archaeology of Eastern North America 13: 35-57. 

 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 122 

 

 
Archaeological Services Inc. 

Haynes, C.V., Jr  
1991  Geoarchaeological and paleohydrological evidence for a Clovis-age drought in North 

America and its bearing on extinction. Quaternary Research 35:438-450. 
 
Irwin, Henry T. and H. M. Wormington 

1970  “Paleo-Indian Tool types in the Great Plains.” American Antiquity 35 (1): 24-34. 
 
Jackson, Lawrence J. 

1990  Interior Paleoindian Settlement Strategies: A First Approximation for the Lower Great Lakes. 
In Early Paleo-Indian Economies of Eastern North America, edited by Kenneth B. 
Tankersley and Barry L. Isaac, pp. 95-142. Research in Economic Anthropology: A Research 
Annual, Supplement 5. JAI Press, Inc., Greenwich, Connecticut. 

 
1996  “Murphy: An Early Paleo-Indian Gainey Phase Site in Southwestern Ontario.” Ontario 

Archaeology 62: 10-38. 
 

1998  The Sandy Ridge and Halstead Paleo-Indian Sites: Unifacial Tool Use and Gainey Phase 
Definition in South-Central Ontario. Memoirs, Museum of Anthropology, University of 
Michigan, Number 32.  

 
1999  “Fluted and Late Paleoindian Points from the southern Niagara Escarpment of Southern 

Ontario, Canada.” Current Research in the Pleistocene 16:43-46. 
 
Johnson, M.D. 

1983  Oil shale assessment project deep drilling results 1982-83. Ontario Geological Survey Open 
File Report 5477. 

 
Johnston, Richard B. 

1968  Archaeology of Rice Lake, Ontario. National Museum of Canada, Anthropology Papers, No. 
19. 

 
1984  The McIntyre site: archaeology, subsistence and environment. National Museum of Man, 

Archaeological Survey of Canada Paper 126, 190 pp. 
 
Justice, Noel D. 

1987  Stone Age Spear and Arrow Points of the Midcontinental and Eastern United States. Indiana 
University Press, Bloomington and Indianapolis. 

 
Karrow, P. F. 

1987a  Quaternary Geology of the Hamilton-Cambridge Area, Southern Ontario. Mines and 
Minerals Division, Ontario Geological Survey, Report 255. Ministry of Northern 
Development and Mines, Ontario, Toronto. 

 
1987b  Quaternary Geology of the Hamilton Area. Map M.2509. Scale 1:50,000. Ontario 

Geological Survey, Ontario Ministry of Northern Development and Mines, Sudbury. 
 

Karrow, P. and B. Warner  
1988  Ice, lakes and plants, 13,000 to 10,000 BP: the Erie-Ontario Lobe in Ontario. In: Late 

Pleistocene and Early Holocene Paleoecology and Archeology of the Eastern Great Lakes 
Region, edited by R.S. Laub, N.G. Miller and D.W. Steadman, pp. 39-52. Bulletin 33. 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 123 

 

 
Archaeological Services Inc. 

Buffalo Society of Natural Sciences, Buffalo. 
 
Kidd, Kenneth E. 

1951  “Fluted Points in Ontario.” American Antiquity 16 (3): 260. 
 
Lahren, Larry A. and Robson Bonnichsen 

1974  “Bone Foreshafts from a Clovis Burial in Southwestern Montana.” Science 186: 147-150. 
 
Laird, H.C. 

1935  “The nature and origin of chert in the Lockport and Onondaga formations of Ontario.” Royal 
Canadian Institute 20 (2), 231-304. 

 
Laub, Richard S. 

2000  “A Second Dated Mastodon Bone Artifacts from Pleistocene Deposits at the Hiscock Site 
(Western New York State).” Archaeology of Eastern North America 28:141-154. 

 
2003a  The Hiscock Site: Structure, Stratigraphy and Chronology. In The Hiscock Site: Late 

Pleistocene and Holocene Paleoecology and Archaeology of Western New York State, edited 
by Richard S. Laub, pp. 18-38. Bulletin of the Buffalo Museum of Natural Sciences, Volume 
37. 

 
2003b  The Pleistocene fauna of the Hiscock site. In The Hiscock Site: Late Pleistocene and 

Holocene Paleoecology and Archaeology of Western New York State, pp 69-82. Bulletin 37. 
Buffalo Society of Natural Sciences, Buffalo. 

 
2006  “New Developments Concerning the Pleistocene Component of the Hiscock Site (Western 

New York State).” Current Research in the Pleistocene 23:119-121. 
 
Laub, R.S. and G. Haynes  

1998  "Fluted points, mastodons, and evidence of late-Pleistocene drought at the Hiscock site, 
western New York State.” Current Research in the Pleistocene 15:32-34. 

 
Laub, Richard S., Mary F. DeRemer, Catherine A. Dufort and William L. Parsons 

1988  The Hiscock Site: A Rich Late Quaternary Locality in Western New York State. In Late 
Pleistocene and Early Holocene Palaeoecology and Archaeology of the Eastern Great Lakes 
Region, edited by Richard S. Laub, Norton G. Miller and David W. Steadman, pp. 67-81. 
Bulletin of the Buffalo Society of Natural Sciences, Volume 33. 

 
Laub, R.S., N.G. Miller and D.W. Steadman (eds.)  

1988  Late Pleistocene and Early Holocene Paleoecology and Archeology of the Eastern Great 
Lakes Region. Bulletin 33. Buffalo Society of Natural Sciences, Buffalo. 

 
Laub, Richard S., John Tomenchuk and Peter L. Storck 

1996  “A Dated Mastodon Bone Artifact from the Late Pleistocene of New York.” Archaeology of 
Eastern North America 24: 1-17. 

 
Liberty, B.A. 

1955  Stratigraphic studies of the Ordovician system in central Ontario. Proceedings of the 
Geological Association of Canada 7: 139-147. 

 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 124 

 

 
Archaeological Services Inc. 

1969  Palaeozoic geology of the Lake Simcoe area, Ontario. Geological Survey of Canada Memoir 
360, 163 pp. 

Long, Dan 
2004  “A Workability Comparison of Three Ontario Cherts.” KEWA Nov/Dec., 04-7 and 04-8, pp. 

20–23. 
 
Loring, Stephen 

1997  On the Trail to the Caribou House: Some Reflections on Innu Caribou Hunters in Northern 
Ntessinan (Labrador). In Caribou and Reindeer Hunters of the Northern Hemisphere, edited 
by Lawrence J. Jackson and Paul T. Thacker, pp. 185-220. Avebury, Brookfield. 

 
Ludvigsen, R. 

1979  Fossils of Ontario, Part 1: The Trilobites. Royal Ontario Museum Life Sciences 
Miscellaneous Publications: 96 pp. 

 
Luetke, B.E. 

1976  Lithic material distributions and interaction patterns during the late Woodland Period in 
Michigan. PhD thesis, University of Michigan at Ann Arbor. 

 
MacDonald, George F. 

1968  “A Palaeo-Indian Site in Central Nova Scotia.” Anthropology Papers No. 16, National 
Museums of Canada. 

 
MacDonald, Robert I., Andrew Allan, and Deborah A. Steiss 

1997  Debitage Analysis - General: Areas 1-4.  In In the Shadow of the Bridge: The Archaeology of 
the Peace Bridge Site (AfGr-9), 1994-1996 Investigations, R.F. Williamson and R.I. 
MacDonald, eds. Pp. 341-349.  Occasional Publications of Archaeological Services Inc. 
Volume 1. 

 
MacLeod, James, D. Brian Deller and Christopher J. Ellis 

2000  “The MacLeod Point: An Unusual Fluted Point from Middlesex County.” KEWA 00-6, pp. 4-
5. 

 
McAndrews, J.H.  

1994  Pollen diagrams for Southern Ontario applied to archaeology. In Great Lakes Archaeology 
and Paleoecology: Exploring Interdisciplinary Initiatives for the Nineties, edited by R.I. 
MacDonald, pp. 179-195. Quaternary Sciences Institute, University of Waterloo, Waterloo. 

 
McAndrews and Jackson  

1988  Age and Environment of Late Pleistocene Mastodont and Mammoth in Southern Ontario. In 
Late Pleistocene and Early Holocene Paleoecology and Archeology of the Eastern Great 
Lakes Region, edited by R.S. Laub, N.G. Miller and D.W. Steadman, pp. 161-172. Bulletin 
33. Buffalo Society of Natural Sciences, Buffalo. 

 
Middleton, G.V. 

1971  Notes on the geology of the Hamilton area. Technical Memo 71-1: 38 (mimeographed) pages. 
 
1982  Notes on the geology of the Hamilton area. Technical Memo 71-1 (updated): 25 

(mimeographed) pages. 
 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 125 

 

 
Archaeological Services Inc. 

Muller, J.  
1999  The McLeod Site: a Small Paleo-Indian Occupation in Southwestern Ontario. Unpublished 

M.A. thesis. Department of Anthropology, McMaster University, Hamilton. 
 
NAPD [North American Pollen Database]  

2000  Creditview Wetland, J.H. McAndrews, investigator. Electronic document: 
http://www.paleosciencedata.net/pollen/search/ 

 
NTDB [National Topographic Data Base]  

2007  Digital vector data set. Natural Resources Canada. Available at: www.geogratis.gc.ca  
 
Nicholas, G.  

1994  Prehistoric human ecosystems in the Northeast: interpreting past landscapes and land use. In 
Great Lakes Archaeology and Paleoecology: Exploring Interdisciplinary Initiatives for the 
Nineties, edited by R.I. MacDonald, pp. 117-140. Quaternary Sciences Institute, University of 
Waterloo, Waterloo. 

 
Nicholas, G.  

1998  “Wetlands and hunter-gatherers: a global perspective.” Current Anthropology 39:720-731. 
 
OGS [Ontario Geological Survey]  

2003  Surficial Geology of Southern Ontario. Miscellaneous Release Data 128 (CD-ROM; 2 vols). 
Ontario Geological Survey, Sudbury. 

 
Parks, W.A. 

1925  Stratigraphy and correlation of the Dundas Formation. Ontario Department of Mines Annual 
Report 32, pt. VII, 89-116. 

 
Parkins, William G. 

1977  “Onondaga Chert: Geological and Palynological Studies as Applied to Archaeology.” 
Masters thesis, Department of Geological Sciences, Brock University. 

 
Pengelly, J.W. and S.D. Pengelly. 

1984/1985/1986  The Port Colborne Archaeological Survey, Years 1,2, 3, respectively. 
Unpublished reports on file at the Ontario Ministry of Citizenship and Culture, Toronto, 
Ontario. 

 
Pengelly, James W. and Keith J. Tinkler 

2004  Lake Level Changes and Aboriginal Cultural Manifestations in Areas Adjacent to and 
Including Niagara Peninsula. In The Late Palaeo-Indian Great Lakes: Geological and 
Archaeological Investigations of Late Pleistocene and Early Holocene Environments, edited 
by Lawrence J. Jackson and Andrew Hinshelwood, pp. 201-224. Mercury Series, 
Archaeology Paper 165, Canadian Museum of Civilization. 

 
Redmond, Brian G. and Kenneth B. Tankersley 

2005  “Evidence if Early Paleoindian Bone Modification and Use at the Sheridan Cave Site 
(33wy252), Wyandot County, Ohio.” American Antiquity 70 (3): 503-526. 

 
Richardson, A.H. 

1944  The Ganaraska Watershed. Toronto. 248p. 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 126 

 

 
Archaeological Services Inc. 

Ridge, J.C. 
2003  The last deglaciation of the northeastern United States: a combined varve, paleomagnetic and 

calibrated 14C chronology. In Geoarchaeology of Landscapes in the Glaciated Northeast, 
edited by D.L. Cremeens and J.P. Hart, pp 15-45. Bulletin 497. New York State Museum, 
Albany. 

 
Ritchie, William A. 

1961  A Typology and Nomenclature for New York Projectile Points. New York State Museum and 
Science Service, Bulletin Number 384. The University of the State of New York, State 
Education Department, Albany, New York. (revised 1971) 

 
1965  The Archaeology of New York State. The Natural History Press, Garden City, New York. 
 

Roberts, Arthur 
1984  “Paleo-Indian on the North Shore of Lake Ontario.” Archaeology of Eastern North America, 

Volume 12, pp. 248-265. 
 

1985  Preceramic Occupations Along the North Shore of Lake Ontario. Mercury Series, 
Archaeological Survey of Canada, Paper No. 132. National Museum of Man, Ottawa. 

 
Sanford, B.V. and A.J. Baer. 

1981  Geological Survey of Canada Map 1335A, Sheet 30S, Southern Ontario. In Geological Atlas 
1:1,000,000 R.J.W. Douglas (Coordinator). 

 
Seeman, Mark F. 

1994  “Intercluster Lithic Patterning at Nobles Pond: A Case for ‘Disembedded’ Procurement 
Among Early Paleoindian Societies.” American Antiquity 59 (2): 273-288. 

 
Shott, Michael J. 

1989a  Technological Organization in Great Lakes Paleo-Indian Assemblages. In Eastern 
Paleoindian Lithic Resource Use, edited by Christopher J. Ellis and Jonathan C. Lothrop, 
pp. 221-237. Westview Press: Boulder. 

 
1989b  “On Tool Class Use-Lives and the Formation of Archaeological Assemblages.” American 

Antiquity 54 (1):9-30. 
 

1989c  “Diversity, Organization and Behaviour in the Material Record: ethnographic and 
archaeological examples.” Current Anthropology 30(3): 283-315. 

 
1990  Stone Tools and Economics: Great Lakes Paleondian Examples. In Early Paleoindian 

Economies of Eastern North America, edited by Kenneth B. Tankersley and Barry L. Isaac, 
pp. 3-43. Research in Economic Anthropology Supplement 5. JAI Press Inc. Greenwich, 
Connecticut and London. 

 
1993  The Leavitt Site: A Parkhill Phase Paleo-Indian Occupation in Central Michigan. Memoirs, 

Museum of Anthropology, University of Michigan No. 25. 
 

1995  “How Much is a Scraper? Curation: Use Rates and the Formation of Scraper Assemblages.” 
Lithic Technology 20:53-72. 

 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 127 

 

 
Archaeological Services Inc. 

1996  “An Exegesis of the Curation Concept.” Journal of Anthropological Research 52:259-280. 
 

1997  “Activity and Formation as Sources of Variation in Great Lakes Paleoindian Assemblages.” 
Midcontinental Journal of Archaeology 22:197-236. 

 
2007  Midwest regional context. In The Earliest Americans. Electronic document theme study, 

Archeology Program, National Park Service, U.S. Department of the Interior, Washington, 
D.C: www.cr.nps.gov/archeology/PUBS/NHLEAM/E-Midwest.htm 

 
Shott, Michael J. and Donald B. Simons 

1991  “The Gainey Project and the Butler Site: Recent Developments in Michigan Paleo-Indian 
Research.” Paper presented at the 1991 Midwest Archaeological Conference, LaCrosse, 
Wisconsin. Manuscript provided by Donald B. Simons.  

 
Simons, Donald B. 

1992  “Butler 1991: Excavations at a Fluted Point Site in the Central Great Lakes and Status of the 
Gainey Site Project.” Manuscript provided by author. 

 
1994  The Gainey and Butler Sites as Focal Points for Caribou and People. In Two Papers on the 

Early Paleo-Indian Gainey complex/Phase in the Lower Great Lakes. Unpublished 
manuscript subsequently published in Simons 1997. 

 
1997  The Gainey and Butler Sites as Focal Points for Caribou and People. In Caribou and 

Reindeer Hunters of the Northern Hemisphere, edited by Lawrence J. Jackson and Paul T. 
Thacker, pp. 105-131. Avebury Press, Aldershot:England. 

 
1998  Gainey Complex. In Archaeology of Prehistoric Native America: An Encyclopedia, edited by 

Guy Gibbon, pp. 307-320. Garland Publishing Inc, New York and London. 
 
Simons, Donald B., Michael J. Shott and Henry T. Wright 

1983  “The Gainey Site (1979-1982): Variability in a Great Lakes Paleo-Indian Assemblage.” 
Paper presented at the 46th Annual Meeting of the Society for American Archaeology, 
Pittsburgh. Manuscript provided by Donald B. Simons. 

 
1984  “The Gainey Site: Variability in a Great Lakes Paleo-Indian Assemblage.” Archaeology of 

Eastern North America, Volume 12: 266-279. 
 

1987  “Paleo-Indian Research in Michigan: Current Status of the Gainey and Leavitt Projects.” 
Current Research in the Pleistocene 4:27-30. 

 
Simons, Donald B. and Henry T. Wright 

1992  “Butler 1991: Excavations at a Fluted Point Site in the Central Great Lakes (20 GS 104).” 
Current Research in the Pleistocene 9: 35-37. 

 
Spiess, Arthur E. 

1979  Reindeer and Caribou Hunters: An Archaeological Study. Academic Press, New York. 
 
Spiess, Arthur, Mary Lou Curran and John R. Grimes 

1985  “Caribou (Rangifer Tarandus L.) Bones from New England Paleoindian Sites.” North 
American Archaeologist 6(2): 145-159.  



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 128 

 

 
Archaeological Services Inc. 

Spiess, Arthur, Deborah Wilson and James Bradley  
1998  “Paleoindian Occupation in the New England-Maritimes Region: Beyond Cultural Ecology.” 

Archaeology of Eastern North America 26: 201-264. 
 
Storck, Peter L. 

1979  A Report on the Banting and Hussey Sites: Two Paleo-Indian Campsites in Simcoe County, 
Southern Ontario. National Museum of Man, Mercury Series, Archaeological Survey of 
Canada, Paper No. 93.  

 
1980  Archaeological Investigations Into the Paleo-Indian Occupations of South Central Ontario: 

Preliminary Report. Unpublished licence report, Ontario Ministry of Culture and Recreation. 
Toronto.   

 
1982  “Paleo-Indian Settlement Patterns Associated with the Strandline of Glacial Lake Algonquin 

in Southcentral Ontario.” Canadian Journal of Archaeology 6: 1-31. 
 

1984  “Ice Age Hunters in Ontario: Finding the Best Way to Find Sites.” Royal Ontario Museu, 
Archaeological Newsletter, Series II, No. 4. 

 
1988  The Early Palaeo-Indian Occupation of Ontario: Colonization or Diffusion? In Late 

Pleistocene and Early Holocene Paleoecology and Archaeology of the Eastern Great Lakes 
Region, editors Richard S. Laub, Norton G. Miller and David W. Steadman, pp. 243-250. 
Buffalo Society of Natural Sciences, Volume 33. 

 
1997  Description of the Artifacts and Debitage. In The Fisher Site: Archaeological, Geological 

and Paleobotanical Studies at an Early Paleo-Indian Site in southern Ontario, compiled and 
edited by Peter L. Storck, pp. 45-94. Memoirs, Museum of Anthropology, University of 
Michigan, No. 30. 

. 
2003  From Text to Context: Hiscock in the Paleoindian World. In The Hiscock Site: Late 

Pleistocene and Holocene Palaeoecology and Archaeology of Western New York State, 
edited by Richard S. Laub, pp. 281-300. Bulletin of the Buffalo Museum of Natural Sciences, 
Volume 37. 

 
Storck, Peter L., with contributions by Betty E. Eley, Q.H.J. Gwyn, J.H. McAndrews, André Nolin, 
Andrew Stewart, John Tomenchuk and Peter H. Von Bitter. 

1997  The Fisher Site: Archaeological, Geological and Paleobotanical Studies at an Early Paleo-
Indian Site in Southern Ontario, Canada. Memoirs, Museum of Anthropology, University of 
Michigan Number 30. 

 
Storck, P.L. and J.D. Holland  

2003  From text to context: Hiscock in the Paleoindian world. In The Hiscock Site: Late Pleistocene 
and Holocene Paleoecology and Archaeology of Western New York State, edited by R.S. 
Laub, pp 281-300. Bulletin 37. Buffalo Society of Natural Sciences, Buffalo. 

 
Storck, Peter L. and Arthur E. Spiess 

1994  “The Significance of New Faunal Identifications Attributed to an Early Paleoindian (Gainey 
Complex) Occupation at the Udora Site, Ontario, Canada.” American Antiquity 59 (1):121-
142. 

 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 129 

 

 
Archaeological Services Inc. 

Storck, Peter L. and John Tomenchuk 
1990  An Early Paleoindian Cache of Informal Tools at the Udora Site, Ontario. In Early 

Paleoindian Economies of Eastern North America, edited by Kenneth B. Tankersley and 
Barry L. Isaac, pp. 45-93. Research in Economic Anthropology, Supplement 5.  
 

 
Storck, Peter L. and Peter H. Von Bitter 

1989  The Geological Age and Occurrence of Fossil Hill Chert: Implications for Early Paleoindian 
Settlement Patterns. In Eastern Paleoindian Lithic Resource Use, edited by Christopher J. 
Ellis and Jonathan C. Lothrop, pp. 165-189. Westview Press, Boulder. 

 
Stott, C.A, von Bitter, P.H., Kleffner, M.A., Tetreault, D.K. and D.K. Armstrong. 

2001  Evidence for the Wenlockian age of the Middle Silurian Eramosa Member, Guelph 
Formation, southern Bruce Peninsula, Ontario, Canada. Canadian Paleontology Conference 
Program and Abstracts No. 11, University of Western Ontario, p. 50. 

 
Sullivan III, Alan P. and Kenneth C. Rozen 

1985  Debitage Analysis and Archaeological Interpretation.  American Antiquity 50: 755-779. 
 
Tankersley, Kenneth B. 

1998  “Variation in the Early Paleoindian Economies of Late Pleistocene Eastern North America.” 
American Antiquity 63 (1): 7-20. 

 
Tankersley, Kenneth B., Stanley Vanderlaan, John D. Holland and Stephen Bland 

1997  “Geochronology of the Arc Site: A Paleoindian Habitation in the Great Lakes Region.” 
Archaeology of Eastern North America 25: 31-44. 

 
Telford, Peter G. 

1978  Silurian Stratigraphy of the Niagara Escarpment, Niagara Falls to the Bruce Peninsula. In 
Toronto ‘78 Field Trips Guidebook, edited by A. L. Currie and W. O. Mackasey, pp. 28-35. 
Geological Association of Canada, Waterloo. 

 
Telford P.G. and  G.A.Tarrant. 

1975  Paleozoic geology of the Welland-Fort Erie area, southern Ontario. Ontario Division of 
Mines Preliminary Map P.989. 

 
Tinkler, K.J., Pengelly, J.W., Parkins, W.G. and J. Terasmae. 

1992  Evidence for high water levels in the Erie Basin during the Younger Dryas Chronozone. 
Journal of Palaeolimnology 7: 215-234. 

 
Webb, T., B. Shuman, P. Leduc, P. Newby and N. Miller  

2003  Late Quaternary climate history of western New York state. In The Hiscock Site: Late 
Pleistocene and Holocene Paleoecology and Archaeology of Western New York State, edited 
by R.S. Laub, pp 11-17. Bulletin 37. Buffalo Society of Natural Sciences, Buffalo. 

 
Williams, M.Y. 

1919  The Silurian geology and faunas of Ontario Peninsula, and Manitoulin and adjacent islands. 
Geological Survey of Canada Memoir 111; Geological Series no. 91: 195 pp.; (two maps, 
labelled publication nos. 1714 & 1715 and entitled The Niagara Peninsula, Ontario, and The 
Ontario Peninsula, respectively, accompanied this memoir). 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 130 

 

 
Archaeological Services Inc. 

Winder, C.G. 
1961  Lexicon of Paleozoic names in southwestern Ontario. University of Toronto Press, 121 pp. 

 
Woodley, P. J. 

2004  Fowler Site: A Holcombe Camp Near Lake Simcoe, Ontario. In The Late Palaeo-Indian 
Great Lakes; Geological and Archaeological Investigations of Late Pleistocene and Early 
Holocene Environments, edited by Lawrence J. Jackson and Andrew Hinshelwood, pp. 163-
199. Mercury Series, Archaeology Paper 165, Canadian Museum of Civilization, Ottawa. 

 
Wortner, S. and Christopher J. Ellis 

1993  “The Snary Paleo-Indian Site.” KEWA 93 (2):2-15. 
 

Wright, J.V. 
1974  The Nodwell site. National Museum of Man Archaeological Survey of Canada Paper 22, 334 

pp. 
 
Writt, R. 

1975  The descriptive classification of Silurian cherts of the Niagara Peninsula. BSc thesis, Brock 
University. 

 
Yu, Z.  

1997  Late Quaternary paleoecology of Thuja and Juniperus (Cupressaceae) at Crawford Lake, 
Ontario, Canada: pollen, stromata and macrofossils. Review of Palaeobotany and Palynology 
96:241-254. 

 
Yu, Z.  

2000  Ecosystem response to Lateglacial and early Holocene climate oscillations in the Great Lakes 
region of North America. Quaternary Science Reviews 19:1723-1747. 

 
 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 131 

 

 
Archaeological Services Inc. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDICES 



The Stage 4 Salvage Excavation of the Mt. Albion West site (AhGw-131) Red Hill Creek Expressway, City of Hamilton, Ontario 
Page 132 

 

 
Archaeological Services Inc. 

Appendix 1: Goat Island (Silurian) and Onondaga (Devonian) Formation Chert Compared (data mostly 
from Eley and von Bitter, 1989); Laird (1935) also compared these two chert types 
 
 
Both cherts are group 2 cherts, characterized by being hard and being coloured (Eley and von Bitter, 1989). 
Their appearance, i.e., their colour, luster, fracture etc. most easily differentiates them from each other. 
Silurian Goat Island Formation Chert is medium grey, often with rusty stain; Devonian Onondaga Formation 
Chert is characteristically very dark, to dark, to light in colour; both cherts are commonly mottled. Goat Island 
Formation Chert is patinated a white or light brown; Onondaga Formation Chert has a buff yellow, red or 
brown patination. Both cherts have a conchoidal to subconchoidal fracture; Goat Island Formation chert tends 
to be ‘dull’ in luster; the Onondaga Formation Chert tends towards having a waxy luster. The two cherts may 
also be differentiated using microfossils: Goat Island Formation Chert contains graptolite fragments, 
chitinozoans, as well as scolecodonts; the organic-walled acritarchs Multiplicisphaeridium and 
Micrhystridium dominate and Veryhachium and Domasia are present in lesser numbers. Key characteristics of 
Onondaga Formation Chert microfossils include the presence of Polyedryxium, Navifusa, Stellinium, 
Hapsidopalla, Ozotobrachion and Dateriocradus. Veryhachium and trilete spores dominate; the ratio of trilete 
spores to acritarchs in Onondaga Formation Chert is high. 
 
Goat Island Formation and Onondaga Formation Chert have a disparate stratigraphic and geographic 
occurrence (Figure 5 and in part Figure 7). The Middle Silurian Goat Island Formation Chert is restricted to 
the face of the Silurian age Niagara Escarpment and the formation in which it occurs defines a very narrow, 
well-defined outcrop belt (Figure 6) that remained exposed during post-glacial flooding (Pengelly and 
Tinkler, 2004, p. 215). Middle Devonian Onondaga Formation Chert occurs in a broad outcrop pattern 
‘hinged’ on the north shore of Lake Erie (Figure 7). 
 
Commonalities between these two cherts include that both are secondary, or replacement cherts, i.e., silica 
from either biogenic (sponge) or volcanic sources, replaced carbonate sediment as that sediment was either 
being deposited, or as it lithified. Both contain crypto- and microcrystalline quartz, minor chalcedony, 
carbonate rhombohedra, replacement quartz in fossil fragments, and both may have an abundance of organic 
matter, pyrite crystals, ferruginous rhombohedra (?siderite), as well as peloids, pellets, and ‘quartz eyes.’ 
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Appendix 2: Summary of Characteristics of Goat Island and Onondaga Formation Chert (largely from 
Eley and von Bitter [1989]); Laird (1935) also provided a comparison of these two chert types 
 
 
Onondaga Formation Chert 
 
(Some) synonyms 
Onondaga chert, Laird, 1935: 231 
Mottled grey Norfolk (?) chert (Devonian), Onondaga Formation, Fox, 1971/1977: 5 
Onondaga chert, Luetke, 1976: 270 
Onondaga chert, Parkins, 1977 
Onondaga chert, Fox, 1981:5 
Onondaga chert, Fitzgerald, 1982: 165, 167, 171 
Onondaga chert, Johnston, 1984:21 
Detroit River Formation (Onondaga) chert, Roberts, 1985 
Onondaga Formation Chert, Eley and von Bitter, 1989 
Onondaga Chert, Pengelly and Tinkler, 2004: 212, 215 
 
Occurrence/Stratigraphic source(s): 
 
The Onondaga Formation of Middle Devonian age; all three members of the Onondaga Formation, the 
Edgecliff, Clarence, and Moorehouse members, are chert-bearing (Eley and von Bitter, 1989: 18).  
 
Macroscopic Characteristics of Onondaga Formation Chert 
 
Mode of occurrence: nodules or in irregular thin beds replacing carbonate 
Thickness: Variable, approximately 2-8 cm 
Colour (fresh): Light to dark grey, bluish grey, brown or black; mottled; chert appears darker than 
carbonate host rock  
Patina: Yellow or buff, occasionally pink 
Lustre: Dull to vitreous; dull to waxy 
Density: Dense, nonporous 
Fracture: Subconchoidal to conchoidal 
Fossils: Large, rugose corals are common in the chert from all three members; tabulate corals and crinoid 
columnals are also common. 
Key criteria:  Light patina when compared with fresh chert colour, association of silicified rugose and 
tabulate corals 
 
Microscopic Characteristics of Onondaga Formation Chert 
 
Groundmass: Cryptocrytalline and microcrystalline quartz, that is frequently obscured and murky because 
of carbonate dust, carbonaceous (organic) matter, and iron oxides 
Carbonate: Occupies a large proportion of the groundmass in the form of dust, patchy remnants, or 
conspicuous rhombohedral crystals. The latter may be silicified, or unsilicified carbonate 
Additional Silica Fabrics: Minor chalcedony and quartz mosaic as void-filling fabrics; replacement 
fabrics in fossils 
Fossils: Coral, echinoderm, trilobite, brachiopod, ostracode and bryozoan fragments, at times constituting 
a fossil ‘hash’ 
Key Criteria: Conspicious carbonate rhombohedra, murky groundmass, and replaced fossil fragments 
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Goat Island Formation Chert 
 
(Some) synonyms  
Lockport chert, Laird, 1935: 231. 
Goat Island Member chert, Bolton, 1957: 47. 
Ancaster chert (Goat Island Member), Bolton, 1957:49. 
Lockport flint, Wright, 1974: 215-218. 
Goat Island Member chert, Writt, 1975: 8. 
Goat Island chert, Luedtke, 1976: 236. 
Lockport chert (Silurian), Goat Island Formation, Fox, 1971/19777: 5. 
Ancaster chert, Goat Island Formation, Fox, 1979: 6. 
Ancaster chert, Fitzgerald, 1982: 165. 
Lockport Formation chert, Roberts, 1985. 
Lockport Formation chert, Eley and von Bitter, 1989: 19, 30 and elsewhere. 
Goat Island Chert, Pengelly and Tinkler, 2004: 212 and 215. 
Goat Island Formation Chert: this study. 
 
Macroscopic Characteristics of Goat Island Formation Chert 
 
Mode of Occurrence: Irregularly shaped nodules and flattened lenses that occur along bedding planes of 
dolomite-rich carbonate; chert nodules and lenses are the result of silica replacement of carbonate 
sediment by silica rich solutions, most likely derived from siliceous sponges that were abundant some of 
the time in Silurian tropical seas. 
 
Thickness: Lenses 7-10 cm thick and 0.75-1 m long; average nodule 5 cm in diameter 
Colour: Medium grey, usually mottled with darker inclusions of carbonate and lighter grains of 
replacement quartz; extensive “rusty” staining by iron oxide 
Patina: White to light grey 
Lustre: Dull vitreous to earthy 
Density: Hard, dense, brittle 
Fracture: Conchoidal or splintery 
Fossils: Sponges, graptolites, echinoderms, brachiopods, and bryozoan fragments 
Microfossils: Acritarchs, chitinozoans, scolecodonts and graptolite fragments 
Key criteria: A whitish weathering grey chert stained reddish to brown by iron oxides 
 
Microscopic Characteristics of Goat Island Formation Chert 
 
Groundmass: Cryptocrystalline and microcrystalline quartz that is ‘murky’ due to inclusions (‘dust’) of 
carbonate and limonite; often stained brown by residual organic matter, presumably derived from fossil 
organisms. Microstylolites, ‘zig-zag’ compaction features may be present.  
 
Carbonate: Carbonate ‘dust’ of rhombohedral crystals of dolomite ‘clouds’ the chert groundmass; 
dolomite, is like the silica in the chert, a mineral that replaced original calcium carbonate during sediment 
lithification and alteration. The dolomite ‘dust’ was introduced later than the silica; this is shown by its 
decrease in abundance of dolomite toward the center of chert masses, and the absence of dolomite in the 
densest chert. 
 
Additional silica fabrics: minor void-infilling and replacement quartz and chalcedony.  
Fossils: Replacement echinoderm fragments. 
Key criteria: Murky groundmass and rhombohedral dolomite crystals. 
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Appendix 3: Classification and Catalogue of Artifacts from Mt. Albion West (AhGw-131) 
 

Provenience Cat. # Material 

BIFACIALLY WORKED ARTIFACTS 

PREFORMS 

(Total: 28) 
Category I- Initial Edging/Reduction (total: 7)  
complete   

506-194 .104 unidentified 
508-172 .267 Goat Island 

proximal or distal end missing   
490-218 .015 unidentified 
486-174 .234 unidentified 

proximal or distal fragment   
514-495 .016 unidentified 
507-192 .032 unidentified 
501-192 .033 Onondaga 

Category I/II (total: 4) 
proximal or distal end missing   

504-194 .076 Fossil Hill 
proximal or distal end   

492-204 .268 Onondaga 
492-222 .269 Onondaga 

location on preform indeterminate   
493-227 .270 Onondaga 

Category II- Completion of Edging/Early Thinning (total: 3) 
complete   

99HW-01, T.P. 347:517-169 (NE quad) .236 unidentified 
proximal or distal end missing   

general surface collection .005 unidentified 
one end and mid-section   
500-172 .274 Goat Island? 

Category II/III (total: 2) 
proximal or distal end missing   

99HW-01, 500-189  .156 Fossil Hill 
proximal and portion of blade   

99HW-01, 485-216 .216 Fossil Hill 
Category III- Thinning/Removing Facial Irregularities (total: 5) 
complete   

506-191  .095 Onondaga 
proximal or distal end missing   

506-190 .088 Onondaga 
mid-section, longitudinally fractured   

501-194 .037 Onondaga 
mid-section   

493-207 .276 Onondaga 
proximal or distal fragment   

99HW-01, 510-171 .218 Onondaga 
Category III/IV (total: 4) 
proximal or distal end   

513-197 .275 unidentified 
512-191 .280 Fossil Hill 

distal and mid-section   
conjoined   
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515-199 .272/.273 Onondaga 

mid-section   
505-170 .279 Onondaga 

Category IV- Final Shaping/Preparation of Haft Elements (total: 3) 
complete   
(conjoined; possible preform for fluted biface) .277/.278 Onondaga 

511-195: (prox. frag.) .277  
512-194: (distal frag.) .278  

longitudinally broken (may be a projectile point fragment)   
505-198 .342 Onondaga 

PROJECTILE POINTS/BIFACES 

(Total: 21) 
Gainey-type fluted bifaces/fragments (total: 4) 
complete   

498-191 .258 Onondaga 
basal fragments   
conjoined .056/.281 Onondaga 

193-502 .056  
502-185 (ear) .281  
194-503 .070 Onondaga 
186-504 .264 Onondaga 

unidentified fluted bifaces/fragments (8) 
mid-section and basal fragments  

490-225 .262 Fossil Hill 
492-208 .260 Onondaga 
507-176 L3226 Onondaga 

medial fragment of base   
508-173 L3326 Onondaga 

longitudinally broken   
493-224 .334 Onondaga 

ears   
506-168 .284 Onondaga 
507-187 .282 Fossil Hill 
487-208 .283 Fossil Hill 

Nettling-type corner-notched projectile point fragment (1) 
blade portion   

487-184 .001 Onondaga 
Lamoka-type stemmed projectile point (1) 
incomplete (missing tip and portion of base)  

99HW-01, 502-196 .169 Onondaga 
Madison-type triangular projectile point (1) 
basal fragment   

501:523-163 .196 unidentified 
unidentified projectile points (6) 
side-notched projectile point (mid-section and basal fragment) 

492-210 .261 Onondaga 
contracting base (blade and base, missing tip)  

500-170 .271 Onondaga (?) 
basally thinned projectile point fragments  

500-178  .265 Onondaga 
489-181 L760 Onondaga 

miniature projectile point (complete)  
506-191 .093 Onondaga 
re-cycled projectile point fragment with spur shaped on fracture .134/.145 Onondaga 
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(conjoined) 

distal fragment: 99HW-01, 499-192 .134  
mid-section fragment, with spur shaped on fracture:  99HW-01, 499-193 .145  

DRILL 

(Total: 1) 
distal fragment   

500-183 L3962 Onondaga 
WEDGES 

(Total: 5) 
501-191 .030 unidentified 
504-195 .079 Onondaga 
517-174 .336 Onondaga 
502-185 .317 Onondaga 
509-170 (possible) .343 Goat Island 

FRAGMENTS OF UNIDENTIFIED BIFACIALLY WORKED ARTIFACTS 

(Total: 26) 
proximal or distal fragments (2)  

503-189 .233 Onondaga 
99HW-01, 503-196 .163 unidentified 
biface mid-sections (4)   

99HW-01, 505-189 (2 frags.) .142 Onondaga 
99HW-01, 501-193 .035 Onondaga 
500-187 L3966 Onondaga 

edge fragments (20)   
507-170 (possible; see Cat. IV preform/projectile point blank) ???? Onondaga? 
500-191 .020 Onondaga 
502-194 .058 Onondaga? 
503-192 .067 Onondaga 
503-194 .068 Onondaga 
504-193 .074 unidentified 
504-195 .078 unidentified 
505-193 .084 Onondaga 
99HW-01, 510-181 .144 Onondaga 
99HW-01, 506-189 .153 unidentified 
502-189 .157 Onondaga 
99HW-01,495-216 .230 unidentified 
503-190 .231 unidentified 
505-170 L155 Onondaga 
508-189 L584 Onondaga 
491-226 L1255 Onondaga 
500-186 L1887 Onondaga 
513-200 L3767 Onondaga 

unidentified (2)   
193-501 .035 Onondaga 
450-181 .229 unidentified 
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Provenience Cat. # Material 

UNIFACIALLY WORKED ARTIFACTS 

END SCRAPERS 
(Total: 60) 

“simple” end scrapers 
(Total: 17) 

complete (11)   
514-158 .009 Onondaga 
477-161 .018 Onondaga 
506-192 .097 Onondaga 
467-247 .239 unidentified 
504-170 .257 unidentified 
503-171 .309 Onondaga 
490-224 .301 Onondaga 
497-231 .298 Fossil Hill 
503-184 .290 Onondaga 

conjoined   
509-191:160 - 513-190:327 .160/.327 Onondaga 
512-193 L3693 Fossil Hill (?) 

distal (4)   
502-185 .316 Onondaga 
507-187 .311 Onondaga 
507-183 L3275 Onondaga 
499-180 L3940 Onondaga 

mid-section (1)   
504-183 L2061 Onondaga 

longitudinal splits (1)   
493-228 .340 Onondaga 

“simple” end scraper with stem-like haft element 
510-170 L3498 unidentified 

notched end scrapers 

(Total: 14) 
single notched (12)   
complete   

99HW-01, 504-189 .136 Fossil Hill 
99HW-01, 503-196 .164 Fossil Hill 
99HW-01, 505-170 .168 Onondaga 
500-186 L1888 Onondaga 
509-178 L3459 Onondaga 
499-180 L3939 Onondaga 

proximal fragments   
506-194 .101 Fossil Hill 
501-192 .034 unidentified 
503-190 .063 Onondaga 
99HW-01, 500-181 .133 Onondaga 

distal fragments   
500-180 L1879 Onondaga 
501-186 L1936 Onondaga 

double notched (1)   
complete   

509-192 .116 Onondaga 
possible end scraper with proximal notch (1)  
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489-231 .329 Fossil Hill 

spurred end scrapers 

(Total: 10) 
single spurred (4)   
complete   

506-193 .100 Onondaga 
501-185 .345 Onondaga 
491-185 L752 Fossil Hill 

distal   
503-186 .305 Onondaga 

single spurred and notched (2)  
complete   

99HW-01, 502-189 .152 Onondaga 
distal   

504-186 .294 Onondaga 
double spurred (1)   
proximal fragment   

501-157 .008 unidentified 
number of spurs indeterminate (3)  
complete (except one corner missing; cannot determine whether second spur was present) 

515-176 .263 Fossil Hill 
99HW-01, 504-189 .148 Onondaga 

complete (except missing proximal corner; possible second spur damaged) 
conjoined   

512-175 .326/.285 unidentified 
micro end scraper, notched 

(Total: 1) 
incomplete (corner of proximal end missing)  

99HW-01, 510-164 .126 unidentified 
unclassified end scraper fragments 

(Total: 16) 
distal fragments (6)   

194-501 038 unidentified 
504-197 .222 Fossil Hill 
512-177 .328 Onondaga 
500-184 L1882 Onondaga 
501-185 L1930 Onondaga 
503-181 L4000 Onondaga 

proximal fragments (2)   
99HW-01, 500-189 .158 Onondaga 
506-198 .223 Onondaga 

ventral face (heat spalled)(1)   
99HW-01, 500-189 .159 Onondaga 

longitudinally broken (3)   
506-198 .094 Goat Island 
513-195 .320 unidentified 
491-223 .341 Fossil Hill 

broken, identification uncertain (4)   
possible simple end scraper   

194-495 .293 Onondaga 
504-188 .287 unidentified 

possible notched end scrapers   
502-190 .044 Fossil Hill 
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99HW-01, 505-170 .166 Fossil Hill 

SIDE SCRAPERS 

(Total: 7) 
complete   
straight edge   

505-171 .307 Fossil Hill 
convex edge   

502-185 .292 unidentified 
micro tool   

501-171 .335 Fossil Hill 
incomplete   

convex edge   
510-188 .302 Fossil Hill 
486-208 .315 Fossil Hill 
492-207 (with notch) .319 unidentified 

straight edge   
511-195 .289 Fossil Hill 

DENTICULATED SCRAPER 

(Total: 1) 
fragment   

99HW-01, 495-216 .123 unidentified 
BEAKED SCRAPERS 

(Total: 7) 
rounded tips   

502-192 .051 unidentified 
502-195 .059 Fossil Hill 
452-189 .199 unidentified 

pointed tips   
99HW-01, 508-196 .120 Fossil Hill 
506-189 .205 unidentified 
507-174 .256 unidentified 

mid-section fragment   
452-189 .198 unidentified 

UNIDENTIFIED SCRAPER FRAGMENTS 

(Total: 7) 
straight edge   

99HW-01, 505-170 .167 Onondaga 
convex edge   

495-231 L1681 Fossil Hill (?) 
508-174 L3331 Onondaga 
508-199 L3391 Fossil Hill 

concave edge   
99HW-01, 510-165 .128 unidentified 

double-edged (concavo-convex, with notch)   
501-181 .300 Onondaga 

longitudinal split   
511-196 L3624 Fossil Hill 

 
FLAKE GRAVERS 

(Total: 12) 




