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Chapter 1: Introduction

1.0 Introduction

Paleo-Indian archaeological sites (ca. 11,200-8000 RCYBP) represent the earliest
well-established evidence for the presence of people in the Americas. Often, all that is
preserved on their sites are stone tools and debris from their manufacture and use. While
much attention has been paid to the analysis of more complex Paleo-Indian stone
endscrapers and projectile point tips, other common but often much simpler tool types
have not been subjected to the same degree of scrutiny. One of these other flaked stone
tool classes, referred to as “gravers” (Roberts 1935), “borers” (Frison and Bradley 1980),
or “micro-piercers” (Deller and Ellis 1992a, 1992b; Ellis and Deller 1997), is the subject
of this thesis. The thesis examines in detail the production and use strategies of gravers
from selected southern Ontario sites attributed to the Early Paleo-Indian time period (ca.
11,000 to 10,400 RCYBP). These analyses can be used as the basis upon which to make
inferences about broader questions concerning the nature of Paleo-Indian tool-making

and using “logics”, site activities and cultural customs.

1.1 Research Objectives

For the purposes of this study the lithic tool class being examined will be referred
to as gravers. The objectives of this study are to document how these tools were made
and, via an integrated consideration of tool morphology and a detailed examination of
surface and edge wear on the tools, how they were used and for what purpose. Ultimately
the goal is to produce a typology of these tools that reflects the underlying production and
use strategies.

Archaeological classifications which result in useful and productive categories of
artifacts have been present since the time of cultural historians. A typology is a specific
form of classification, which sorts phenomena (e.g. artifacts) into categories (e.g. types),
and is created with additional purposes in mind. At the most basic level, typologies are
generally created for descriptive, comparative and analytical purposes. They can also be

created for interpretive purposes, in order to learn about the makers and users of the items



to be classified, or for historical purposes, in order to study development and change over
time and space (Adams and Adams 1991; Deller and Ellis 1988; Krieger 1944).
Typologies can serve as stylistic, chronological, spatial, functional or cultural
classifications (Adams and Adams 1991:158-165, 216-223). At a descriptive level,
therefore, I hope to create a typology of Early Paleo-Indian gravers which is sensitive to
both manufacturing or production variation and use variation. Metric attributes and edge
damage patterns will be observed through typo-technological analysis and use-wear
analysis, and provide the grounds for descriptions of tool production strategies and use-

tasks (Shen 2001:11).

1.2 The Early Paleo-Indian Time Period

The Early Paleo-Indian (hereafter EPI) time period, characterized by the use of
stone projectile tips with fluted or grooved bases, spans roughly 600 radiocarbon years in
Ontario, occurring from ca. 11,000 to 10,400/10,300 RCYBP (Ellis and Deller 1990).The
EPI sub-period is also often divided into three successive phases, or complexes, which
are based largely on fluted point typology: 1) the Gainey phase, characterized by the
presence of Gainey type projectile points; 2) The Parkhill phase, characterized by the
presence of Barnes type points; and 3) the Crowfield phase, characterized by the presence
of Crowfield points (Deller and Ellis 1988, 1992a, 1992b; Ellis and Deller 1990, 1997,
Ellis et al. 1998; Muller 1999; Roosa 1977; Storck 1984). In order to understand graver
use over such a long time period, it is important to consider trends that may occur within
and across sites. Sites from various phases during the Early Paleo-Indian time period

were identified and gravers from these sites were assembled for these analyses.

1.3 Gravers

While classifications are important in archaeological research, the goal of this
study is not solely descriptive. Although gravers have been seen as ubiquitous, or having
a diagnostic status for unifaces during the Early Paleo-Indian time period (Shott 1993),
their use/function has not been agreed upon. Many explanations for the use of gravers
have been presented in the past, including perforating hides (Frison and Bradley

1980:127), use as tattooing needles (Roberts 1936), engraving of bone (Nero 1957), and



use as scribes/compasses to cut bone discs (Tomenchuk and Storck 1997). Gravers are
one of the most common and distinctive Paleo-Indian artifact types, and are found on
early sites from Alaska (Ackerman 2008), to Nova Scotia (MacDonald 1968), to New
Mexico (Roosa 1968) and even South America (Adovasio et al. 1978; Pearson 2003;
Roosevelt et al. 1996). They have been recognized as a morphologically distinctive tool
form since the 1930s (Roberts 1935). Particular attention will be paid to examining
evidence of use-wear on these tools to gain insights into tool function(s). While earlier
investigators have interpreted these tools as having a single function (Curran 1984;
Deller and Ellis 1992b; Grimes et al. 1984; MacDonald 1968; Roberts 1935), more recent
studies have begun to suggest they may have served a myriad of functions (Tomenchuk
and Storck 1997), an idea that will be explored in detail in this thesis. Ultimately, the
information obtained can be used to make inferences about broader questions concerning
the nature of Paleo-Indian practices and cultural customs such as whether gravers were
made or used in a similar fashion though time or space.

There is no overarching definition of what a graver is, however, for the purpose of
this study a graver is a well-made flaked stone tool having one or more short, finely
retouched, projecting spurs produced on an edge (Irwin and Wormington 1970; Roberts
1935; see Figure 1.1). These spurs are generally produced in several ways such as by
removing tiny flakes from one face on both sides to isolate the projection (e.g. two-edged
unifacial retouch; Frison and Stanford 1982:52; Roberts 1935:26) or by tiny flake
removals from one face along one side of the spur and by using a snap or break to form
the other spur margin (e.g. one-edged unifacial retouch; Deller and Ellis 1992b:70-71).

It must be noted that although the stone tools examined in this study are referred
to as ‘gravers’, at no time should it be inferred that the author is arguing that this class of
stone tools does or does not function as a graving implement. The term ‘graver’ is used
solely because it is a historically accepted name for this class of artifact. The function(s)
of this class of stone tool, and decisions about how they were made, will be examined by

the research undertaken herein.



Figure 1.1: Single-spur graver (a) produced by two edged unifacial retouch from the
Culloden Acres Site, with an arrow indicating the location of the spur.

1.4 Method of Investigation

Although gravers occur in all Paleo-Indian assemblages (Judge 1973), the gravers
in this study were restricted to the Early Paleo-Indian time frame and to the Lower Great
Lakes Region. As such, it is possible that they do not characterize the complete range of
uses or morphologies represented in this class as a whole. The gravers in the sample
were preliminarily classified into one of four categories in order to standardize
observations and also because some studies have suggested that this kind of variation
may reflect differences in function or specific means of application (Boast 1983; Storck
1997): 1) the single-spur graver, a graver which has only one relatively short and thin
spur created by retouch; 2) the double-spur graver, a graver which has two spurs created
by retouch that are closely spaced on the same tool edge; 3) the multiple-spur graver,
which has more than two spurs retouched along the same edge of the tool; and 4) the
‘complex’ graver, which may have two or more retouched spurs found on different edges
of the tool. Only gravers made from chert were considered in this study, as use-wear is
difficult to accurately determine on gravers made from quartz, and quartz crystal is rarely
used to produce this type of tool. Moreover, use-wear analysis of the two raw materials
would have been incomparable due to differences in their fracture mechanics.

The overall sample selected for this study consisted of 67 potential gravers from
seven archaeological sites housed at the University of Western Ontario or affiliated
Museum of Ontario Archaeology. The sample is therefore, to some extent, due to easy

accessibility of collections. The tools examined were either classified as gravers by the



excavating archaeologist(s) or were suggested for study by Chris Ellis (personal
communication). Where possible, photographs of the entire site assemblages were
examined for other tools that morphologically resembled gravers, but had not previously
been identified as such by those archaeologists. The sites employed are distributed across
southern Ontario from west of London to areas as far east as the Rice Lake area, and
include Crowfield, Culloden Acres, Thedford II, Parkhill, McLeod, Sandy Ride, and
Halstead (Figure 1.2).
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Figure 1.2: Approximate site and chert outcrop locations: 1) Crowfield; 2) Culloden Acres;
3) Thedford II; 4) Parkhill; 5) McLeod; 6) Sandy Ridge; 7) Halstead

Both typological analyses and use-wear analyses were employed in this study.
The typological analysis examined basic morphological characteristics such as weight,
size, curvature, number of spurs, spur placement on the flake, as well as technological
characteristics that reflect how a particular flake blank was produced and from what kind
of core form (block core, biface core, etc.). This analysis was performed in order to
clarify and quantify graver attributes for descriptive purposes, in order to aid in creating a

typology of this class of artifact.



The use-wear analysis was performed in order to arrive at a greater understanding
of the potential uses of the class of tool referred to herein as gravers. The low-power
approach advocated by Tringham et al. (1974) and Odell (1980) was utilized in this
study. This type of analysis utilized optical microscopy, and examined artifacts at
magnifications between 20x and 100x with attention to characteristics that would allow
one to infer whether tools were hafted or hand held, the motions/directions in which tools
were employed during use, and the kinds of materials (contact materials) they were used
on. Furthermore, to aid in interpreting graver use-wear on specific types of material, 60
replicas of Paleo-Indian gravers were created from the same majority materials used in
the examined Paleo-Indian assemblages: Onondaga and Collingwood (Fossil Hill) chert
(Ellis and Deller 2000). These replicas were then tested in a graving, boring or scribing
motion on five materials of varying degrees of hardness in order to determine if use-wear
patterns emerge that mimic those seen in the archaeological collections. Using the
typological results and the results of use-wear analyses, it may be possible to ascertain
whether Early Paleo-Indians were performing the same practices across sites in the lower

Great Lakes Region.

1.5 Thesis Organization

This thesis is organized into eight Chapters. Chapter 2 provides the environmental
and cultural context for the Early Paleo-Indian sites in the lower Great Lakes that were
used for analysis. An introduction to EPI settlement and subsistence patterns and EPI
lithic procurement and use will be presented. Then, a discussion of graver use and context
within the Early Paleo-Indian lithic assemblage will be provided in order to demonstrate
how little has been understood about their function and place in Early Paleo-Indian
cultural practices.

Chapter 3 examines the history of graver and use-wear studies. This chapter goes
into detail regarding previous studies of gravers and their manufacture or use. A history
of the study of use-wear will be presented that details the developments in use-wear
studies over time. The key characteristics of the low-power approach to use-wear studies
will also be presented. Finally, a summary of studies will be presented in which use-wear

was utilized to describe the potential functions of gravers.



Chapter 4 examines the theoretical background of this paper, and discusses the
theory of organization of technology. Typology and technological organization will be
examined, specifically as they relate to design considerations and tool life histories. Tool
Life Histories will be examined as they relate to material acquisition, tool production,
tool use, tool maintenance, and tool discard.

Chapter 5 outlines the methodology involved in this study. I explain how sites
were selected and why. Reasons for the selections of tool characteristics will be provided,
as will how their analysis can be used to come to meaningful interpretations. The use-
wear experiments and the characteristics examined will be described and explained.

Chapter 6 presents a description and results of the research and experimentation
outlined in Chapter 5. A comparison between the experimental and archaeological
gravers will be proffered and metric attribute comparisons will be conducted. Degree of
use will be examined, as will flake types, chert types, and reduction types of the flakes
that the gravers are made on.

Chapter 7 presents a discussion and interpretation of the results of the analysis
presented in Chapter 6. A discussion of graver design considerations will be presented
looking at why Early Paleo-Indians may have chosen certain flake types, and whether
function, expediency, and curation played a role in design consideration. Any variation or
lack thereof in graver life histories between graver types and phases will also be
discussed.

Chapter 8 provides a summary and conclusion of this study of Early Paleo-Indian
gravers. Future areas of research will also be presented and the need for more of this kind

of research will be highlighted.



Chapter 2: The Paleo-Indian Time Period
2.0 Introduction

F.H.H. Roberts Jr. was the first archacologist to use the term “Paleo-Indian”
(1940), and used it to refer to assemblages that were likely evidence of the first occupants
of North America. The term ‘Paleo-Indian’ has become more specialized since then and
is generally used in one of three ways (Ellis and Deller 1990:37). It is still used by some
to denote the earliest well-documented occupants of North America from roughly 11,200
RCYBP. The term is also defined by distinctive characteristics of sites and artifact
assemblages, especially certain distinctive lithic artifact forms made of specific stone
materials. Finally, the term ‘Paleo-Indian’ is used by some to refer to peoples whom they
believe had a particular way of life or way of making a living.

The Paleo-Indian record in southern Ontario, dating to 11,200-8,000 RCYBP, is
subdivided into Early (EPI) and Late (LPI) sub-periods. The EPI sub-period (to which my
archaeological specimens date) occurred roughly between 11,000-10,400 RCYBP and is
distinguished by the presence of fluted projectile points. Overall, Paleo-Indian groups
were small, mobile, and used large territories during annual cycles of resource
exploitation (Ellis and Deller 1990; Jackson 1997; Simons 1997; Storck and Spiess
1994).

Although many fluted point sites have been reported in Ontario versus adjacent
areas (Hanson 2010), the EPI time period in Ontario is characterized by a general rarity
of sites, their generally small spatial extent, and their low artifact yields, most sites
containing only a handful of stone artifacts and a limited amount of flaking debris. While
archaeologists once strongly believed that complex EPI stone tool kits indicated a focus
on big-game hunting or could simply be explained in those terms (Frison 1978; Mason
1962; Wormington 1957), it has become clear that this view is oversimplified or
incomplete since some more recent hunters in areas such as the north could actually
produce relatively simple stone technologies (Le Blanc 2009). Regardless, it is evident
that the tool kits of Paleo-Indians are a product of a variety of other and inter-related

factors including tool portability, tool-manufacture, maintenance, use time, as well as the



role of lithic artifacts in non-utilitarian contexts (e.g. ritual contexts) (Goodyear 1979;

Shott 1986; Torrence 1983). These factors will be more fully explored in Chapter 4.
2.1 The Early Paleo-Indian Sub-Period

As stated above, the Early Paleo-Indian occupation of the eastern Great lakes
dates roughly to 11,000-10,400 RCYBP and includes at least three major
temporal/cultural phases: Gainey, Parkhill and Crowfield (Figure 2.1 shows examples of
Gainey, Barnes, and Crowfield points). These phases, while initially differentiated based
on varying point morphology and manufacturing techniques, are now known to be also
distinguished based on differences in site location that seem to reflect real differences in
settlement and land use patterns, tool kit assemblage composition, the specific chert
source(s) favoured in lithic manufacture, and differences in the methods of flake
production employed in tool manufacture (Deller and Ellis 1988, 1990, 1997; Ellis and
Deller 1988; Ellis et al. 2011; Hanson 2010; Storck 1984). It was Roosa (1965), Roosa
and Deller (1982) and Deller and Ellis (1988) who first proposed and substantiated this
tripartite division and their hypothesis that the point forms represent a temporal series
within the EPI time frame in the Great Lakes region is now widely accepted (Deller 1988,
1989Db; Shott 1986; Storck 1984; Tomenchuk and Storck 1997). Due to the lack of faunal
and floral preservation at Paleo-Indian sites, absolute dates for these three
complexes/phases are not available. Because of the lack of radiocarbon ( () dates at EPI
sites in southern Ontario, EPI sites are dated as a whole to the 11,000 to 10,400 RCYBP
period based on '*C dates from sites in surrounding regions (Ellis and Deller 1990;
1997), and are relatively dated within that time frame based on archaeological methods
such as typological/stylistic dating as well as associations with dated geological features
or geological events such as ice-age lake shores (Deller and Ellis 1992a, 1992b; Ellis et
al. 2011).

2.1.1 The Gainey Phase

The Gainey Phase is the earliest EPI phase, and dates to approximately 11,000
BP-10,700 RCYBP (Deller and Ellis 1988). The large, parallel-sided Gainey points (see
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Figure 2.1: Fluted bifaces from various locations in Ontario: a: Gainey Type; b: Barnes
Type; c¢: Crowfield Type (adapted from Ellis and Deller 1990, 1997; Ellis 1987a, 1987b)

Figure 2.1a) most closely resemble the Clovis points from the west and south that are
well dated to ca. 11,200 to 10,800 RCYBP and are known to be the earliest
stratigraphically in those other areas (Bradley et al. 2008; Deller and Ellis 1988; Roosa
1965; Waters and Stafford 2007). Their similarity in form to Clovis points suggests that
Gainey points are the earliest points in the EPI temporal sequence. The Gainey sites that
have been found thus far in Ontario do not cluster along the glacial Lake
Algonquin/Ardtrea strandline (those lakes existed ca. 11,000 to 10,400 BP), and are
relatively small (Deller and Ellis 1988; Ellis and Deller 1997; Hanson 2010). Large
Gainey sites, albeit not associated with shorelines do occur in adjacent areas as in
Michigan (Simons 1997). The Gainey Phase lithic assemblage appears to be less diverse
than those of the Parkhill or Crowfield Phases, containing fewer distinctive artifact
classes (Ellis and Deller 1997). The lack of tool diversity may be partly a product of the
small number of sites that have been found, examined, and researched to date; however,
Gainey sites do occasionally have tool forms such as piéeces esquillées and drills recycled
from points, which are not found at other EPI sites (Ellis and Deller 1997; Storck and
Spiess 1994). Lithic assemblages at Gainey Phase sites are composed mainly of material
from most commonly Fossil Hill (Collingwood) and or Onondaga chert (see Figure 1.2).
The lithic use at Gainey Phase sites differs from Parkhill and Crowfield phase sites in

three ways; some lithic material, such as Upper Mercer and other Ohio cherts are
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seemingly found only at Gainey Phase sites; chert from sources such as Bayport,
Michigan, used by later EPI groups are not as commonly found at Ontario Gainey Phase
sites; and finally, Gainey sites can be located over 200 km away from the source of their
primary raw material suggesting the earliest groups were more mobile or exploited larger

annual areas (Deller 1988; Ellis and Deller 1997; Ellis 2011).

2.1.2 The Parkhill Phase

The Parkhill Phase is intermediate between the Gainey and Crowfield phases, and
dates to ca. 10,800-10,500 RCYBP (Deller and Ellis 1988; Ellis and Deller 1990). The
Parkhill Phase is characterized by Barnes fluted projectile points (Figure 2.1b). Barnes
points are long, often fishtailed, and expand moderately from the base to a maximum
width just below the midpoint (Deller and Ellis 1988; Ellis and Deller 1990, 1997; Ellis et
al. 1998; Roosa and Deller 1982). Many Parkhill sites have been found near the glacial
Lake Algonquin/Ardtrea strandline in the vicinity of the modern Lake Huron basin in
southwestern to southcentral Ontario and seem to be more strongly associated with that
strandline compared to the other phases (see especially Hanson 2010). Parkhill Phase
sites are like Gainey sites, in that they are predominantly small, although larger, multi-
locus sites such as Fisher and Parkhill also exist (Deller and Ellis 1992b; Roosa 1977,
Storck 1997). Parkhill Phase sites include domestic sites, a possible small kill/butchering
site, and the larger multi-locus sites that likely represent multiple, rather than single
occupations (Deller and Ellis 1992a). The Parkhill Phase lithic assemblage appears to be
more varied than that of Gainey, and includes distinctive bifacial and unifacial tool forms
(e.g. offset endscrapers, backed bifaces, hafted perforators). However, typical
northeastern tool forms (e.g. fluted drills, pieces esquillées) are very rare or absent at
Parkhill Phase sites (Ellis and Deller 1997). Known Ontario lithic assemblages at Parkhill
Phase sites are composed mainly of Fossil Hill chert, although the odd site with
Onondaga dominance is known, and although rare overall, use of Bayport and Kettle
Point chert from more northerly sources increases (Ellis and Deller 1997; Hanson 2010).
The distance between the main lithic raw material source used on a site and the Parkhill
Phase sites themselves never exceeds 200 km, unlike Gainey Phase sites, which can be

located at greater distances (Ellis and Deller 1997).
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2.1.3 The Crowfield Phase

The Crowfield Phase is the latest EPI phase in the eastern Great Lakes Region,
and ends at roughly 10,400 RCYBP (Deller and Ellis 1988). The Crowfield Phase is
characterized by Crowfield fluted projectile points (Figure 2.1¢) (Deller and Ellis 1988;
Ellis and Deller 1997, Ellis et al. 1998). Crowfield points differ from Barnes and Gainey
points in that they are very thin, relatively short and wide, with shallow, ‘squared-oftf’
basal concavities (Ellis and Deller 1997). The Crowfield Phase is the least well-known of
the three EPI phases, due to the small number of sites, and the rarity of findspots (Ellis
and Deller 1997). The sites also seem associated with the pro-glacial Lake
Algonquin/Ardtrea strandline area, although not as strongly as on earlier Parkhill Phase
sites (Hanson 2010). Like the Parkhill Phase sites, Crowfield lithic assemblages include
unifacially beveled bifaces and backed bifaces, however, in contrast to Parkhill phase
sites, the lithic assemblages include drills/bifacial perforators and some other unique tool
forms (Deller et al. 2009; Deller and Ellis 2011; Ellis and Deller 1997). Crowfield Phase
lithic assemblages are mainly composed of Fossil Hill or Onondaga chert, but can contain
small amounts of Kettle point and Bayport cherts. Like Parkhill Phase sites, Crowfield
Phase sites are never more than 200km from the source of the main lithic raw material

used at the site (Ellis and Deller 1997).

2.2 Sites Selected for Study

The sites selected for this study all come from the EPI sub-period, and represent
all three phases within this period of time. Gravers from seven sites in total were
examined: Parkhill, Thedford II, Halstead, Sandy Ridge, McLeod, Crowtield, and
Culloden Acres (Figure 1.2). While each of the seven aforementioned sites date to the
EPI sub-period, they can be attributed to different phases within it; Culloden Acres is
generally attributed to the Gainey Phase, and Halstead and Sandy Ridge are definitely
part of the Gainey Phase; McLeod, Thedford II, and Parkhill are assignable to the
Parkhill Phase; and Crowfield is, not surprisingly, Crowfield Phase.

The Culloden Acres site is located on a slight rise which slopes downward onto a

wetland area (Ellis and Deller 1990), and consists of at least three small (less than 300m?)
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activity areas. Two of these activity areas were extensively excavated, and show a limited
range of tool forms and debris. The lithic assemblage is primarily made from Fossil Hill
chert, although Upper Mercer chert is present as well. The two areas that were excavated
are special activity areas, as one (Area A) is dominated by trianguloid end scrapers and
debris from resharpening, while the other (Area B) is dominated by lithic debris that
suggests it was used for the manufacture of fluted bifaces (Ellis and Deller 1990:46).
Culloden Acres has been attributed to the Gainey phase due to the presence of double
notched trianguloid end scrapers, wider channel flakes from point fluting than those
found at later Parkhill and Crowfield phase sites, and the presence of Upper Mercer chert
and a wedge on a coarser-grained rock, which are only known to date on Gainey phase
sites (Ellis and Deller 1990). Culloden Acres Area A is likely a specialized activity site,
as 65% of the artifacts recovered were hafted trianguloid end scrapers. Use-wear analysis
conducted on the scrapers by John Tomenchuk indicates that they were used in hide-
working activities (Ellis and Deller 1991; Lancashire 2001). It is also from this area that
two gravers were found, one with a single spur, and one with four spurs (Ellis and Deller
1990:19).

Sandy Ridge and Halstead are two single-activity area sites in the Rice Lake
region of eastern Ontario (Figure 1.2). At the time of occupation, Sandy Ridge would
have been located approximately a half mile inland from the northwest shore of Rice
Lake, and is directly visible from the Halstead site, which is located on a knoll near the
southeast shore of the lake (Jackson 1998). The site is quite small in size, but a large
number of lithics were recovered. Seven artifacts were identified as gravers. Some were
made by recycling other tool forms into these gravers, and there is more than one graver
with multiple spurs. There is a very low proportion of large reduction or thinning flakes,
which suggests that tools were not manufactured on site, but were transported to the site
as tool blanks, or complete tools. Bifacial and quarry flake preforms were used to create
endscrapers, but unifacial tools dominate (90%) the lithic assemblage (Jackson 1998).
Distribution of unifacial tools on the Sandy Ridge site suggests that there are at least
three activity or event areas. Due to the lack of evidence for primary reduction, the site

has been inferred to be a tool use and rejuvenation site (Jackson 1998). Furthermore,
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there is a greater intensity of certain activities at Sandy Ridge, indicated by high numbers
of specific artifacts and debitage, suggesting that it was used as a logistical camp.

As mentioned above, Halstead is located SE of Rice Lake, near a low-lying area,
and is larger than Sandy Ridge, at roughly 1800m?”. There is evidence of two EPI hearths
at the site, as well as faunal remains (e.g. castor and cervid), although there is no
evidence that can clearly associate the faunal remains with the EPI occupation. Jackson
(1998) identifies 17 gravers at the site, 16 of which were created on Collingwood chert.
As at Sandy Ridge, some gravers were created on recycled tools, and some gravers have
more than one spur. Halstead has double the frequency of gravers when compared to
Sandy Ridge, and a higher emphasis on tool recycling. There were almost 40% more
tools recovered at Halstead than at Sandy Ridge, but less than 50% as much debitage.
The lithic assemblage is dominated (80%) by unifacial lithics, and unifacial fragments
show a broader distribution across the site than do bifaces. Unifaces also cluster in the
central part of the site (Jackson 1998). The uniface displacement is a mechanism of
discard patterns which reflect a less constrained use of these tools (compared to scrapers),
or a frequent re-use and secondary discard (Jackson 1998). Halstead is most likely an
Early Paleo-Indian residential site. It has overlapping activity areas, greater tool diversity
and lower tool-to-flake ratios than one would expect for a focused resource processing
site (Jackson 1998). While Halstead, Sandy Ridge and Culloden Acres are all attributed
to the same phase, their stone tool assemblages indicate that they did not all serve the
same purpose and that site activities varied considerably. Differences in graver form or
morphology could reflect the differences in site organizational role/activities.

Unlike the sites representing the Gainey Phase, the three Parkhill Phase sites used
here (McLeod, Parkhill, Thedford II) are all residential locations; however, they differ in
size and hypothesized number of occupants. The McLeod site is in southwestern Ontario
near modern Lake Huron (Figure 1.2). It is located roughly 1.5km south of the Parkhill
site (see below) and consists of three, possibly four, dispersed concentrations of material.
The site was originally defined on the basis of two loci of surface scatter and is Parkhill
Phase based on the recovery of examples of Barnes style points and the recovery of other
tool forms thought to be distinctive of that phase (Muller 1999). Three gravers were

recovered from the site. One graver is on Bayport chert, while the rest of these tools are
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on Collingwood chert. Given its small assemblage size, the range of tools found at the
McLeod site is very broad. Other small excavated EPI sites have much narrower lithic
assemblages, which reflect a more limited range of activities, regardless of whether they
are used as locations or small base camps (Muller 1999). In Muller’s (1999) opinion, this
indicates that the McLeod site is unique, and suggests that similar small, multi-functional
residential sites must exist that date to the Parkhill phase.

The Parkhill site is also located just inland from the modern Lake Huron shore,
ca. one km north of the McLeod site. At the time the site was occupied it was adjacent to
a lakeshore attributed to main Lake Algonquin/Ardtrea that existed until about
10,400/10,300 RCYBP. The site consists of nine Paleo-Indian concentrations of artifacts
spread out over six ha (Ellis and Deller 2000). The majority of stone tools from the
Parkhill site are made from Fossil Hill chert (Deller and Ellis 1992b; Ellis and Deller
1997, 2000), although small amounts of Bayport and Onondaga chert are present, and
there is minimal use of Kettle Point cherts from secondary deposits (Ellis and Deller
2000). Ellis and Deller (2000:133) reported sixteen gravers were found at the Parkhill
site. Of these sixteen, six were created on other tool forms by recycling, while the others
were ‘simple piercers’ with up to eight spurs per tool (Ellis and Deller 2000:135).

The tool assemblage at the Parkhill site is similar to that of other Parkhill phase
sites in the area. At least four areas at the site are highly specialized, involving almost
exclusive discard, rehafting and manufacture of fluted bifaces. These specialized areas
are located exclusively at the western site margins (Ellis and Deller 2000). Five other
areas, along the eastern edge of the site have much more diverse tool inventories and
appear to be general domestic occupation areas (Ellis and Deller 2000). There are
differences in raw material use between areas as well as a lack of overall patterning in the
arrangement of occupied areas of the site, which suggests that the site was occupied on
several occasions (Ellis and Deller 2000). The location of the Parkhill site adjacent to a
major water-crossing, the dominance of weapon-related activities at a scale not seen
elsewhere, and possible repetitive use of the site suggests to Ellis and Deller (2000) that
the site may indeed have been one where the interception and communal hunting of

caribou was at least one valuable and viable activity.
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Thedford II is also located just inland from Lake Huron, a few km west of the
Parkhill and McLeod sites. It is on a relatively flat terrace overlooking a ravine, which
separates the site from the Ausable River, 1100 m to the east. The site covers roughly 700
m?, and has several discrete concentrations of stone artifacts (Deller and Ellis 1992b). As
at Culloden and Parkhill, most of the stone tools found at Thedford II are made from
Fossil Hill chert, although there are several artifacts made from Bayport, and one tool
made from Onondaga (Deller and Ellis 1992b:11). Deller and Ellis (1992b:70-71) report
that eighteen “piercers or spurs” (gravers) were found at Thedford II. Two of these
gravers may have been made by tool recycling, but are fragmentary, while the other 16
gravers are made on flakes, and have from one to nine spurs. The tool assemblage at
Thedford II is broad, while the lithic debris is small and indicates that lithic raw material
was transported to the site as finished tools, flake blanks and biface performs (Deller and
Ellis 1992b). This type of debris is characteristic of sites away from quarries, and avoids
the unnecessary transportation of large amounts of material. Due to the spatial stone
artifact patterning by concentration, it has been suggested that Thedford II shows
evidence of a separate camp location of as many as five small family-sized groups whose
camp locations were arranged in a semi-circle around the northern edge of the site (Deller
1989b; Deller and Ellis 1992b). There is also one cluster, which may be a central
communal work area due to its size, central position and artifact content and this area
yielded almost all the gravers from the site (Deller and Ellis 1992b).

Crowfield is the sole site in this study from the Crowfield Phase and differs
markedly from the other sites mentioned above. Crowfield is a small campsite located on
a sandy knoll (Deller and Ellis 1984, 2001; Deller et al. 2009) located some 100m SE of a
tributary of the Sydenham River. It has a few worn or exhausted tools and flaking debris
representing a broad range of typical occupation site activities. What differentiates it
from other Crowfield Phase sites, or for that matter other fluted point sites as a whole, is
the presence of a single pit feature filled with over 180 burned lithic artifacts. All the
artifacts in the feature were deliberately burned and destroyed, suggesting ceremonial
activities. Spatial analysis suggests that the artifacts (most made from Onondaga chert)
within the pit were sorted into different tool types and carefully placed in the feature. Due

to the number and frequency of artifact forms, it has been hypothesized that the tools
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found at Crowfield represent the toolkit of a single individual. Only one graver was found
at the site, which may or may not be representative of the types of gravers that were
created during the Crowfield Phase. It cannot be specifically associated with the pit

feature at the site or with the other evidence of Paleo-Indian activity.

2.3 Chert Use and Procurement

Early Paleo-Indian lithic assemblages display a pattern of chert use that is nearly
unique to this time period. EPI peoples showed a high preference for good quality,
bedrock source chert, to the near exclusion of all other chert types (Burke 2006; Ellis
1989:139, 2011). This pattern is evidenced across the EPI time period in the Lower Great
Lakes region, with some variation across phases. As noted above, the Gainey Phase lithic
assemblage is dominated by the presence of Fossil Hill and/or Onondaga chert, while
small quantities of Upper Mercer chert are found exclusively at Gainey Phase sites
(Deller 1989a; Hanson 2010). Parkhill Phase lithic assemblages are also dominated by
Fossil Hill chert, although Onondaga and Bayport chert also regularly occur in small
concentrations. Crowfield Phase lithic assemblages still contain Fossil Hill chert, but
Onondaga chert begins to be more common amongst known sites and findspots (Deller
1989a). Gravers selected from the seven sites for this study were created from Fossil Hill,
Onondaga, and Bayport cherts.

Fossil Hill chert is a light (pale brown/beige/grey-white), fine-grained material,
which is opaque to slightly translucent, and can show evidence of iron oxidation or
banding (Von Biter and Eley 1997). When weathered, Fossil Hill chert becomes
patinated, and is sometimes stained a buff or shades of yellow or red (Deller and Ellis
1992b; Von Biter and Eley 1997). Fossil Hill chert bedrock locations are found near
Collingwood, as well as along the Bruce Peninsula near Lion’s Head and Dyer Bay (Von
Biter and Eley 1997:227-228, see Figure 1.2). When found at locations that are a
significant distance (e.g. 100-125 km or more) away from the bedrock source, Fossil Hill
chert is almost exclusively associated with EPI occupations (Deller and Ellis 1992a; Ellis
and Deller 1997).

Onondaga chert ranges in colour from light to dark blue or blue/grey and can have

many or no limestone intrusions, depending on the specific source location employed.
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Onondaga chert has a medium luster, is opaque, and can have quartz-filled inclusions
(Ellis and Deller 2000). This type of chert occurs in a bedded form, and outcrops are
located along or near the modern northeastern Lake Erie shore and extend east into New
York State (Ellis and Deller 2000: Figure 1.2). The outcrops are often over 150-200km
from EPI sites.

Bayport chert occurs primarily in nodules, and is usually concentrically banded. It
is light grey to brownish grey to dark greenish grey in colour (Ellis and Deller 2000). It is
medium to fine grained with a dull luster, with speckling caused by micro-fossil
inclusions (Deller and Ellis 1992a; Ellis and Deller 2000; Shott 1993). Bayport chert
outcrops are restricted to the Saginaw Bay area of Michigan (Deller and Ellis 1992a; Ellis
and Deller 2000:Figure 2.2). These outcrops are often over 100-150 km from the main
Ontario sites where it is generally found in smaller amounts on EPI sites (Deller 1989a;
Ellis and Deller 1990). Not surprisingly though, Bayport is a major material that was
intensively used on Paleo-Indian sites in Michigan (Shott 1993; Simons 1997).

2.4 Paleoenvironmental History

Based on pollen, plant macro fossil, and sediment evidence, varied environments
existed in time and space throughout the Great Lakes Region during the EPI period. The
retreat of glaciers from the Lower Great Lakes Region opened new areas of land for plant
and animal colonization, and vegetation shifted northward in response to the glacial
movement. Pollen evidence indicates that the immediate postglacial environments had
open areas consisting of sedges, sage, ragweed and grasses, while some spruce is present
early on as well (Muller 1999). In southwestern Ontario, the open spruce parkland gave
way to closed spruce forest by approximately 10,500 BP (Muller 1999). Pine began to
appear in the Great Lakes region by 10,500 BP, and began to move northward, eventually
displacing the spruce (Karrow et al. 1975; Karrow and Warner 1990; Muller 1999).

Faunal remains associated with EPI sites are rare but there is definitive evidence
from Ontario for the taking of caribou, arctic fox and hare or rabbit at the Gainey Phase
Udora site in southcentral Ontario (Storck and Spiess 1994) and these and paleontological
finds are consistent with open spruce parkland and a close spruce/pine forest towards the

end of the EPI. The predominance of cervid remains, especially caribou, in the Great
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Lakes and broader northeast archaeological record has led some to posit that EPI
populations relied on this bigger game as a major part of their subsistence (Jackson 1994;
1998; Peers 1985; Simons 1997).

The Gainey Phase occupation of southern Ontario likely occurred in a spruce-
parkland, with closed spruce-dominated forest in the southwest corner of the region,
which fits the traditional EPI settlement and subsistence model (Jackson 1998). The
arctic fox from Udora north of Lake Ontario is certainly consistent with an open
vegetation cover at that time (Storck and Spiess 1994). The Parkhill and Crowfield
Phases likely occupied two ecological zones: a closing or closed spruce and later pine
dominant forest to the south, and an open spruce-parkland in the north. This factor may
explain why Parkhill and Crowfield Phase sites appear in higher frequencies to the north
near the Lake Algonquin/Ardtrea strandline than Gainey Phase sites do: as the more
interior areas to the south became less open and more pine-dominated, fewer resources
such as large game would have been available (Ellis and Deller 1997; Ellis et al. 2011).

The subsistence strategy shift from Gainey phase sites to Parkhill Phase sites
appears to be substantial in geographic scale, but nonetheless, the dominance of more
boreal vegetation throughout the whole EPI period suggests hunting and fishing were

probably the mainstays of subsistence so the shifts are in degree rather than kind.

2.5 Summary

In Ontario, the Early Paleo-Indian (EPI) sub-period occurred roughly between
11,000-10,400 BP and is distinguished by fluted projectile points, such as the Gainey,
Barnes, and Crowfield styles (Ellis and Deller 1990, 1997; Roosa and Deller 1982;
Storck 1982, 1984). The EPI sub-period is also often divided into three phases based on
those fluted point types (Deller and Ellis 1988, 1992a, 1992b; Ellis and Deller 1990,
1997; Ellis et al. 1998, 2011; Muller 1999; Roosa 1977; Storck 1984). The samples of
gravers examined herein are predominantly Gainey or Parkhill Phase in age.

EPI sites in the lower Great Lakes region tend to be small, with toolkits that
become more varied over time. EPI lithic assemblages are generally dominated by one
raw material type, whose source is located at great distances from the sites at which it is

used. Some exotic cherts are present at EPI sites, but occur in minor frequencies. Due to
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soil acidity in the lower Great Lakes region, very little floral and faunal material has been
preserved from EPI sites. Studies have shown, however, that the environment changed
over the EPI time period from an open-spruce parkland, to a closed spruce woodland in
the south, with pine eventually supplanting some of the spruce during the Crowfield
Phase. Remains of caribou as well as that of smaller mammals have been found at EPI
sites, although caribou predominates. Caribou were likely an important part of EPI

subsistence, and their distribution probably played a part in settlement movements.
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Chapter 3: History of Use-Wear and Graver
Research

3.0 Use-Wear Research

Microwear analysis “attempts to determine the functions of stone tools by
examining direct evidence in the form of use-wear on the tool surfaces, particularly near
the edges” (Andrefsky 2005). Generally, microwear analysts interpret the function of
stone tools by examining the presence/absence and characteristics of striations, polishes,
edge rounding and microchipping. Striations result from the contact of the tool with the
worked material and occur when debris is introduced during the use of the tools, resulting
in scratches on the tool surface (Andrefsky 2005; Odell and Odell-Vereecken 1980).
Polishes are produced by abrasion and silica deposition on stone tools (Curwen 1930;
Fullagar 1991). Edge rounding is the smoothing and wearing down of corners and
projections produced by using the tool edge (Odell 1975). Microchipping/microflaking
results from using a tool to perform a task, and consists of small flake removals along the
edge of a tool (Andrefsky 2005; Odell and Odell-Vereecken 1980). Microflaking can be
examined using a stereomicroscope at magnifications up to 100x, as can striations and
polishes, although the latter two types of wear traces are best viewed under higher

magnification.

3.0.1 The Beginning of Use-Wear Research

Although Semenov (1964) truly pioneered use-wear studies in archaeology in the
1930’s, some earlier culture historians were aware of the idea of use-wear. Evans (1872)
believed that microwear was a product of both the method in which a tool was used and
the material that it was used against. He discusses how flakes used for cutting soft
substances have different wear patterns from those used for scraping a rougher surface:

As long as this edge is used merely for cutting soft substances it may remain for
some time comparatively uninjured...if long in use, the sides of the blade become
rather polished by wear...if the flake has been used for scraping a surface...of
bone or wood, the edge will be found to wear away, by extremely minute portions
chipping off nearly at right angles to the scraping edge, and with the lines of
fracture running back from it. The coarseness of these minute chips will vary in
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accordance with the amount of pressure used, and the material scraped... (Evans

1872:260-261).

Although Evans recognized the existence of use-wear, he did not utilize it to categorize
or identify stone tool functions. In fact, Evans (1872:261) was of the mind that it was
“difficult, if not impossible, always to determine whether the chipping away of the edge
of a flake is merely the result of use, or whether it is intentional.” He was not alone in his
thinking, as later use-wear practitioners, such as Semenov (1964), Keeley and Newcomer
(1977) and Brink (1978) also expressed difficulty in distinguishing use-wear patterns
from that of edge shaping, retouch, or resharpening.

The publication of an English translation of Semenov’s work in 1964 opened the
door to use-wear studies in North America. Semenov was a true pioneer of utilizing use-
wear studies to examine function of stone tools via ‘traceology’ (for an overview of this
history, see Levitt 1979). Semenov’s (1964) ‘traceological method’ did not look for a
single, diagnostic trait, but considered tool function to be a result of many factors. The
key factors are the type of working motion and the position of the artifact in the hand or
haft while in use, the material out of which the tool is made, the contact material and its
physical characteristics, and the length of use, resharpening or secondary uses (Semenov
1964). The presence of striations, polish, and grinding/microchipping could tell the
researcher about what kind of motion or contact material the tool had been used
in/against. Semenov (1964) also encouraged replication and experimentation in order to
compare the micro and macro wear on the experimental tools with that on the
archaeological specimens. Only through much study and experimentation can the
researcher understand the traces that arise from different tool functions. Unfortunately,
Semenov (1964) was not interested in how function related to cultural or stylistic changes
and also neglected to mention the time or amount of strokes/motions it takes to form use-

wear on stone tools, thus making his experiments non-replicable.

3.0.2 Early Use-Wear Research in North America

Tringham et al. (1974), Keeley (1974, 1977, 1980) and Odell (1975) pioneered
the development of use-wear techniques and analyses in North America, and conducted

tests and analyses that showcased the reliability and replicability of use-wear studies.
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Tringham et al. (1974:178) hypothesized that a “tool made of a specific raw material,
whose edge is activated in a specific direction across a specific worked material will
develop a distinctive pattern of edge-damage of a kind that is recognizable on the edges
of prehistoric tools”. The hypothesis was tested by reproducing working edges, and using
them in a particular motion against a specific contact material. The variables they took
into consideration included: raw material, spine-plane angle, general morphology (e.g.
surface curvature, edge protrusions, deliberate retouch), action (direction, angle, grip,
pressure), and worked material (skin, flesh, bone, antler, wood, plants, stone) (Tringham
et al. 1974). In the experiment, each edge was worked for 1000 strokes, where a
unidirectional movement counted as a stroke, except in sawing, where each bidirectional
movement back and forth counted as one stroke, and in boring, where a stroke consisted
of one half-turn clockwise and one half-turn counter-clockwise (Tringham et al. 1974).
The authors determined that the mode of action was determined by the distribution of
microscarring, while the worked material was indicated by the characteristics of the
microscarring -- variation in hardness, friction, and resistance of the worked materials
correlated with variation in size, shape, and sharpness of the edge of the microflake scars.
Use-wear differences were observed between longitudinal actions, transverse actions, and
boring, as well as between ‘soft’, ‘medium’, and ‘hard’ materials (Tringham et al. 1974).
Keeley (1974:332) presented factors that should be considered in wear studies:

1 The trend toward using larger samples or whole collections in analyses should
continue, and hopefully closer attention to technique will render this strategy
more fruitful. 2 Better controls should be set up to help the analyst distinguish
genuine utilization traces from 'natural', 'casual' or 'technological' effects. 3 The
interpretation of microwear traces should proceed through the use of an
experimental or ethnographic framework against which any hypothesis about
utilization can be tested. 4 Such an experimental framework should be relevant to
the natural situation of the site or sites under study, and to the raw materials used
in the construction of the artefacts, and to any other local factors. 5 There should
be more serious attempts to quantify microwear data. 6 Supplementary data of the
sort useful for the independent validation or assessment of microwear
interpretations should be included in all microwear reports.

Following Keeley’s (1974) publication, Odell (1975) presented an overview of
the factors that should be considered and presented in experimental use-wear studies. He

believed that a/l variables must be published, including exact descriptions of: the activity
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performed (raw material, fracture properties of material, kind of stroke used, length of
stroke, stroke/unit of time, method of prehension, duration of experiment); the material
worked (physical properties, manner of prehension, kinds of backing used); and the
results (observations made before use, washed y/n, were observations made in stages,
was the stone coated before observation, were photographs taken at various stages, what
magnification was used, what forms of wear/their locations/patterns are present) (Odell
and Odell-Vereecken 1980; Odell 1975). Odell (1975) also advocated for a
standardization of use-wear terminology, and the use of all forms of wear traces
(abrasion, polish, and edge-wear) where possible in order to examine questions of culture
process and change, rather than the construction of yet another typology.

The publication of papers arising from the first conference on lithic use-wear
(Hayden 1979) was also a major contribution to the field of use-wear studies in North
America. The papers covered a myriad of topics that had begun to be addressed in the
literature, such as polish and abrasion, tool function, raw material variability, tool fracture
and methodological and theoretical applications of use-wear. In the volume Keeley and
Newcomer present some of the results of their analyses, which were originally presented
in an earlier (1977) publication. They too look for microwear polish, striations and edge
damage to determine the portion of a tool that has been used. It is concluded that with the
use of high magnification (e.g. >100x) and study of multiple types of microwear traces, a
researcher can almost always determine the used portion of a flint tool, the motion in

which it was used, and often determine the worked material.

3.0.3 The Low-Power Approach to Use-Wear Studies

In the 1970’s and 1980’s the distinction between two approaches to use-wear
studies became more commonly employed and is still employed today. The first of these,
the low-power approach, is the one used in this study, and was seen as chiefly being
concerned with the study of edge damage through the use of low-power (up to 100x)
magnification (Andrefsky 2005; Keeley and Newcomer 1977; Keeley 1980; Odell and
Odell-Vereecken 1980; Tringham et al. 1974). The low-power approach could be used to

determine the action of use and the relative hardness of the material being worked via the
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examination of the patterns and types of microflaking and striations present on the tools
being examined (Odell and Odell-Vereecken 1980; Andrefsky 2005).

Odell and Odell-Vereecken (1980) were interested in developing a methodology
of use-wear analysis that could be reliably assessed by other researchers using this
approach. In order to do so, all experimental tools were hand-held, few tools had multiple
uses, and a wide variety of activities was performed on a wide variety of contact
materials. Use-wear characteristics of motions longitudinal to the working edge (sawing,
cutting, slicing, and carving), motions transverse to the working edge (scraping, planning,
and whittling), graving, boring, chopping (adzing, and wedging), projectile, abrading, and
pounding were all described. Use-wear created by motion against soft, soft medium, hard
medium, and hard contact materials was also reported (see Chapter 5, section 5.2.1).
Odell and Odell-Vereecken (1980) also described characteristics of damage from
prehension. The identification of characteristic use-wear was determined using a
stereomicroscope at magnifications of 6x-100x. It is noted by Odell and Odell-Vereecken
(1980) that the low-power method cannot currently be used to assess contact materials to
a greater specificity than relative resistance to pressure; however, reconstruction of tool
movement is possible using the low-power method of analysis. The authors argue that the
choice of low-power or high-power methodology will ultimately depend on the
individual situation or need of the observer, as each technique has unique advantages (see

also (Grace 1989).

3.0.4 The High-Power Approach to Use-Wear Studies

The second or high-power approach is primarily interested in the formations of
striations and polishes that can be seen at magnifications of 100x-500x (Keeley 1980;
Keeley and Newcomer 1977; Odell and Odell-Vereecken 1980). The high-power
approach uses low-power magnification to determine the working edge, directionality
and force of movement of the tool being studied, and uses the variability in polish
morphology and texture revealed at higher magnifications to determine the material that
the tool was worked upon; this approach should be used to complement low-power
examinations (Andrefsky 2005; Keeley 1980). Keeley (1980) is in agreement with Odell

(1975), however, that microwear analysis of archaeological specimens should proceed by
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means of controlled experimental studies. A variety of uses must be tested on a variety of
worked materials, with substantial numbers of experiments conducted on each
use/material combination (Keeley 1980). Keeley (1980) conducted experiments with a
restricted range of raw materials, and conducted ‘purposeful’ work, such as pointing a
spear, splitting a long bone, or scraping the flesh off a fresh hide, and conducted a large
number of experiments using each type of material in order to observe ‘characteristic’
microwear features. In his study Keeley (1980) describes the type of general wear
(including striations, polish, and edge damage) produced by: 1) woodworking, including
whittling and planing, sawing, scraping, chopping and adzing, wedging, boring and
graving; 2) bone-working, including whittling and planing, scraping, chopping and
adzing, wedging, boring and graving; 3) hide-working, including scraping, fleshing,
slicing, piercing (boring), and de-hairing; 4) meat-cutting and butchery; 5) antler-
working, including whittling and planning, sawing, scraping, and graving; and 6) the
working of plant material.

Keeley (1980) is very specific about the types of polish and striations that are
caused by the various different motion/material combinations, although the manner in
which different types and polishes can be determined is not adequately explained.
Regardless, Grace (1989) disagrees with Keeley (1980) and states that the visible
differences between polishes are insufficient to distinguish between worked materials. He
states that three levels of analysis should be carried out. First, edge analysis (the
morphological attributes of used edges) should be undertaken, followed by edge wear
analysis (micro edge wear and rounding), and finally followed by microwear analysis (a
combination of the first two analyses in conjunction with high power microscopy for
polish distribution) (Grace 1989). According to Grace (1989:154) the level of analysis to
be undertaken “would depend on the condition of the material and the specific

archaeological questions being asked of the material”.

3.0.5 Use-Wear Studies in the 2000s

Today, there are many approaches to microwear studies, which can generally be
classified based on the kinds of laboratory equipment being utilized (Andrefsky 2005).

The first method utilizes the scanning electron microscope (SEM) which captures an
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image with a controlled electronic field. The image can then be magnified at over
10,000x (Andrefsky 2005). The second method utilizes the metallurgical microscope,
which utilizes incident lighting to illuminate objects from above at a 90° angle. The
objects under observation with a metallurgical microscope can be magnified to
approximately 500x (Andrefsky 2005). These two methods are often utilized to examine
polish and striation formation on both archaeological and experimental specimens. The
third and final method utilizes stereomicroscopy, which uses external lighting. Images
can be effectively magnified within a range of 6x to 150x magnification using
stereomicroscopes (Andrefsky 2005). This third method of analysis is the low-power
method of analysis, and is generally used by those interested in edge-damage study.

Shen (2000) is a current advocate of low-power edge-damage study. He advocates
employment of the term ‘use-task’ (UT) vs. that of ‘use’. A use-task is “a particular tool
motion with one kind of contact material (e.g. scraping wood) on a limited employed-unit
of a stone tool” (Shen 2000:68), where an ‘employed-unit’ is a “discontinuous portion of
the artifact where use wear is shown” (Shen 2000:70). Tool use-patterning is, therefore,
represented by a series of UT’s determined from use-wear study. Shen (2000) follows the
general guidelines followed by most conventional use-wear experiments for his
experimental procedure and conducts his experiment in the manner described by Odell
and Odell-Vereecken (1980), wherein the experimental tasks were purposeful and the
forces applied were not controlled.

The use-wear analysis conducted by Shen (Shen 2000, 2001) is based upon three
sets of edge wear variables: determination variables, microfracture variables, and
abrasive variables. If the artifact has potential use-wear, it is then scanned at 30x
magnification or more in order to detect polish and striations. When the employed
location is determined, the artifact morphology is inspected to determine possible
activities in terms of edge shape and size, to determine holding or hafting positions and
orientation and to determine how microfracture and abrasion could be formed. Following
this, scar size, termination, and distribution are sought and recorded, as well as patterns of
rounding, polish, and striations, after which edge-wear variables are recorded and the
potential tool motion and contact material are assigned (Shen 2000:72). Shen’s (2000,

2001) form of analysis and use-wear experimentation was further expanded upon in
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There is no significant difference in tool motion when compared between phases,
raw materials, flake types, or graver types. Some minor differences in tool motion occur
between graver types, even if they are not significant. When spurs which are presumed to
have been used at the same time (based on proximity and use-wear analysis) are grouped
together under the motions ‘scribing’ (2 spurs) and ‘double scribing’ (3 spurs) one can
see differences (Figure 6.29). Single spur gravers are used in a wide variety of actions,
but are used most often in graving, followed closely by boring. Double-spur gravers are
used most often in scribing, followed by graving. Multiple-spur gravers are used fairly
proportionately in a wide range of actions. Complex gravers are used most often in

graving, but are also used for a wide variety of actions.
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Figure 6.29: Count of different actions by graver type

When tool motion is compared between worked material types there is a significant
difference (p-value= 0.036). There is a statistically significant difference in tool motion
between MA and 1H materials, between 2M and 1H materials, and between 2M-1H and
1H materials (see Appendix C for Mann-Whitney U results). These differences are
displayed in the figure below. The differences arise as there is a greater range of tool
motions performed against MA, 2M, and 2M-1H worked materials when compared

against the tool motions performed against 1 H materials.
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6.10 Summary

The majority of gravers in this study are made from Fossil Hill chert, which is

consistent with the general composition of Paleo-Indian toolkits. Overall, graver size and

weight varies little between graver types, and most statistically significant differences

arose when comparing gravers across flake types. This is consistent with the reduction

sequence, as biface thinning flakes are generally thinner and weigh less than recycled

formed types, or block core flakes. The use-wear seen on the experimental replicas is

consistent with that described by previous researchers. Spur metrics varied little between

graver types, but did vary depending on the action with which they were used, and the

material with which they came into contact. Generally speaking, the use-wear differed the

most when comparing gravers used against softer material to those used against harder

materials. The implications of these results will be discussed in the following chapter.
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Chapter 7: Discussion/Interpretation

7.0 Introduction

Technological organization cannot be separated from the people that create
technology, and the environment in which technology is created and it is dynamic,
meaning that there are plans and/or strategies which guide the technological element of
human behaviour (Nelson 1991). Human technological plans respond to resource
conditions and economic and social strategies, while tool design and stages of
manufacture, use, reuse, and discard are fitted to these technological plans (Nelson 1991;
Perles 1992). Technology, therefore, can be examined as a set of behaviours that
contribute to human adaptation, rather than as products of human adaptation (Dobres
2000; Nelson 1991). Lithic technological organization (LTO)/chaine opératoire is “a
strategy that deals with the way lithic technology (the acquisition, production,
use/maintenance, reconfiguration, and discard of stone tools) is embedded within the
daily lives and adaptive choices and decisions of tool makers and users” (Andrefsky
2008a:4). Artifact forms and assemblage compositions are then the consequences of the
various ways that this type of strategy is implemented in society.

The approach used to organize and analyze the graver samples herein is one based
on the idea of lithic technological organization/chaine opératoire or tool life history. As
mentioned above, there are generally four to five accepted stages to tool life histories and
each of these stages in turn will be addressed in the analysis of the assemblages in order
to better understand the general graver tool class. Through the study of these stages of
production, it is possible to compare similarities and differences across time and space,
and look for evidence of individual choice. The recurrent choices that are made from all
options available can be looked at in terms of strategies, or practices employed in time, or
in space (Morris 2004). These strategies can in turn be examined to see if they reflect
something about the lifeways of the people who were selecting for, creating, utilizing,

and discarding the artifacts.
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7.1 Acquisition

Raw material availability will have an effect on tool and toolkit designs, and to
some extent, reduction techniques are responsive to the availability of the raw material
being used (Nelson 1991). The decision to settle near raw material resources (e.g.
quarries), or to settle far from them will affect tool and core designs. This decision in turn
will affect the distribution of tools. Mobile populations, such as Paleo-Indians, can be
sensitive to lithic raw material availability. It has often been theorized that Paleo-Indian
groups primarily practiced direct procurement, with the assumption that they traveled to a
source location in order to specifically gather chert. It is more likely, however, that these
procurement episodes were embedded in subsistence and settlement strategies, such as
annual or seasonal hunting rounds (Ellis 2011), refer to Figure 1.2 for location of chert
outcroppings. These procurement sessions would have been influenced by group
mobility, environmental factors, as well as social, economic, and ideological factors
(Ellis and Spence 1997). Paleo-Indian populations in other areas did the same, or cached
materials throughout the landscape (Binford 1980). In some areas, however, where the
quality or quantity of lithic raw material could not be predicted (such as areas newly
incorporated into seasonal rounds), multifunctional, maintainable and reliable tools were
created (Andrefsky 1994; Shott 1986).

The fact that Fossil Hill chert is the most well-represented material (88%) among
the gravers that were studied is not surprising. There are more gravers from the Parkhill
phase than there are from the other EPI phases in this study, and the Parkhill gravers also
have a greater number of EUs than do the gravers from the Gainey or Crowfield phase.
Since Fossil Hill chert is the preferred raw material in the total tool assemblages from all
the Parkhill phase sites examined here (84.9 to 96.6%), it is not surprising that it is well
represented amongst the gravers as well. Moreover, many of the gravers were made on
biface thinning flakes as discussed previously. These are the by-product of the later
stages of biface preform creation carried out also on most of the sites. In short, and as
will be discussed further below, the gravers seem to have been made, used and discarded
at the same sites and are often made on the by-products of other site activities. Therefore,
they are most likely to mirror the raw material percentages seen in the rest of the

assemblages.
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There were almost as many gravers created on Bayport chert (n=2) as there were
created on Onondaga chert (n=3), and if, in fact, the ‘unknown’ chert can be confirmed in
the future as being Bayport chert, the number of gravers created on an ‘exotic’ chert
(Bayport) would equal that of those created on a ‘local’ (Onondaga) chert. The flake type
of the Bayport and Onondaga gravers did not differ significantly between the two chert
types, but neither were they consistent (e.g. they were not always formed on biface
thinning flakes). This lack of consistency of flake types and the lack of statistical
difference in flake type between the two types of chert suggests that they are using flake
types that are handy on the site, rather than relying on specific flake types for each of
these raw materials. The Bayport gravers were generally used in woodworking activities,
while the Onondaga were used in a variety of activities, from butchering/meat/hide
preparation, to woodworking, to bone/antler working. A use-wear study of other Bayport
and Onondaga artifacts from the associated sites would aid in interpreting the
significance of this discovery. If other tools of the same materials were used in similar
use-related activities as the gravers, then this may indicate a preference for the particular
raw material in relation to the use-task. If Bayport chert tools, for example, are most often
used for woodworking activities, it could indicate that they perform better against wood
than other cherts. This preference could also indicate that Bayport tools need to be
resharpened or reshaped less if used against wood than when used against other raw
materials. More work is needed however, in order to ascertain if specific raw materials
are more suited for certain use-tasks.

The possibility that different chert types were selected due to their physical
properties is further supported by the retouch data. The retouch type differs significantly
between gravers made from Onondaga chert and those made from Fossil Hill chert.
According to Dan Long (2004), Fossil Hill chert is more variable than Onondaga chert,
which makes it more difficult to knap. This factor might explain why so many different
retouch types were used on the gravers made from Fossil Hill chert. Bayport chert is a
medium-grain chert, as opposed to Onondaga, which is a fine-grain chert (Ensor 2009).
This difference could explain why the artifacts created from Bayport chert tend to have
normal abrupt retouch, in comparison to Onondaga gravers, which have instances of

micro-retouch. The micro-retouch could be more easily controlled on Onondaga chert,
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since it is of higher quality (finer grained) than Bayport chert. Since Fossil Hill chert is so
variable, a variety of retouch strategies were used, dependent on the quality of the piece
on which the graver was fashioned. In other words, EPI flintknappers adjusted and
reacted to the physical properties of the raw materials that they had at hand. These
physical properties, in turn, may have influenced which contact material was chosen for
gravers made from particular chert types. Generally speaking, the gravers and the chert
types from which they are formed conform to EPI procurement patterns and to the

general patterns seen in the wider EPI lithic assemblages.

7.2 Production

It is possible to investigate whether some of the choices or variables chosen are
arbitrary from a technological point of view, which would mean the sequence of actions
underlying the production of graver technology differs between groups. Lemonnier
(1992:18) suggests that if such choices exist, it is important to understand how they are
socially produced, and how these choices may have influenced the transformations of
technological systems. Variations in the variables or choices made during tool production
could be related to physical constraints, or their explanation could lie in social
phenomena (ideology, individual agency, social practice, etc.) (Lemonnier 1992). The
technological needs will guide the production of tools while the social and economic
needs (context/structure) will limit the range of effective solutions (Perles 1992).
Technical choices can affect a product in a number of ways, and the selection of
technological choices for an artifact design is also influenced by an artifact’s performance
in its use/activities throughout its life history.

Availability of time and raw material also affect tool design and manufacture.
When raw material is abundantly available, expedient tool manufacture becomes
possible. Expedient tools are manufactured when needed and discarded after use (Binford
1979), meaning tools will be disposed of at their use-location. The link between tool-use
and tool-discard location should occur at sites that are reused, sites where raw material is
readily available, or sites where raw material can be stockpiled or cached. Since there is
abundant raw material, the tools can be discarded after use when they have reached the

end of their utility. Technological expediency can be recognized by low investment in
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tool retouch. Since the tool will be made, used, and discarded where and when it is
needed, the amount of retouch will be shaped by the task to be performed, not by planned
maintenance or reuse (Nelson 1991).

From the 50 gravers that were under study, 12 came from sites attributed to the
Gainey Phase, 37 came from sites attributed to the Parkhill Phase, and 1 came from the
Crowfield phase. Out of these 50 gravers, 16 EUs occurred on the Gainey gravers, 67
EUs occurred on the Parkhill gravers, and 3 EUs occurred on the Crowfield graver. The
gravers from the Parkhill phase were used much more intensively than those from the
Gainey phase, given that the number of EUs is nearly double the number of gravers that
are attributed to the Parkhill phase, while there are only 16 EUs for 12 gravers from the
Gainey phase. It appears that complex and multiple-spur gravers were being used more
often during the Parkhill period, which could indicate that there was an increase in
activities which required gravers. Alternatively, people during the Parkhill Phase were
taking advantage of flakes/artifacts which could be modified to produce more than one
spur to be utilized.

Nearly half (42%) of the gravers that were studied were created on flakes that
resulted from the shaping of a biface (biface thinning flakes, channel flakes, etc). As
noted above, this blank use implies that many of the gravers were created at the site
where they were found, rather than at a quarry site where the chert was sourced, and were
made on flakes that just happened to be handy. Most primary core reduction was carried
out near stone sources (within ca. 35 km) and not on the sites distant from the main
material source employed such as those sampled for this study. In this case the biface
thinning flakes derived from the later stages of preform reduction (Deller and Ellis
1992b:80-90) are consistently the largest flakes produced on sites distant from stone
sources, and are useful for small simple flake tools like gravers. Such flakes could be
selected from debris produced in on-site activities. It is also probable that Paleo-Indian
knappers maintained in their transported tool kits a selection of small unmodified flakes
that could be made into the smaller simpler tools like gravers as needed. Indeed, the
Crowfield site Feature #1 cache of tools, biface preforms and tool blanks, which Deller
and Ellis (2011:126) argued is an individual’s tool kit, included a handful of small

unmodified flakes derived from biface reduction including biface thinning flakes and
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channel flakes and these could easily be made into gravers as required. In any case, while
difficult to document, there is some direct evidence of on-site manufacture, use and
discard of gravers at the same site, notably Thedford II where a flake was snapped in half
and the thick corners were used to produce spurs on one of the resulting segments
((Deller and Ellis 1992b:71,119).

It is also notable that although biface thinning flakes are most often employed for
graver production, they were also made on a multitude of other flake types, suggesting
that the flake type was not the most important factor which would guide the creation of a
graver. Gravers can be made from many different types of flakes and still function, as is
evidenced by the amount/type of wear seen on the archaeological specimens. Very few of
the archaeological specimens showed no wear, regardless of the flake on which they were
made. Many of the graving spurs were created on the distal portion of the flake/tool on
which they were made. All that was needed was an edge thin enough to be suitable to
produce the projections/spurs and perhaps some sort of “gripping mechanism” opposite
the working edge to allow easier holding of the tool such as the platform remnants
present on most flakes.

Several gravers are morphologically similar to the ‘compass gravers’ described by
Tomenchuk and Storck (1997). Due to the lack of use wear, one double-spur graver
cannot be definitively called a ‘single-scribe compass graver’, although morphologically
it appears to be one. Most other examples have use wear consistent with the uses
suggested by Tomenchuk and Storck (1997) as will be expanded upon in other
discussions below. The majority of compass gravers (n=7) come from the Parkhill Phase
(four single-scribe compass gravers and three double-scribe compass gravers), while one
single-scribe compass graver comes from the Gainey Phase and one double-scribe
compass graver comes from the Crowfield Phase. One of the multiple-spur gravers from
the Parkhill Phase may have been used as both a single-scribe compass graver and a
double-scribe compass graver, as there are 5 spurs (e.g. the tool seems to have been
rotated to use different spur combinations during its lifespan). However, one spur is
broken, so it is impossible to tell for certain. The use-wear on this particular tool,

however, still indicates that it was used in a rotary motion.
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Double spur gravers are heavier than complex gravers, having a mean weight of
5.96g, while the complex gravers have a mean weight of 2.13g. This difference is likely
due to the fact that complex gravers occur most often on biface thinning flakes, which
weigh less than blocky core fragments, on which some of the double spur gravers occur.
Single spur gravers occur on multiple item forms, keeping their weight in between that of
double spur and complex gravers, while multiple spur gravers have the widest range in
weights. Complex gravers (e.g. Figure 7.2), are significantly thinner than either single
spur or double spur gravers, perhaps because their margins are thin all around and can be
easily used to make spurs, while single spur and double spur gravers appear on multiple
flake/artifact types that include many thicker items with fewer thin edges. These latter
can even include, as noted earlier, the proximal ends of exhausted end scrapers (e.g.

Figures 7.1).
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Figure 7.1: Artifact L from the Parkhill site, with a single spur on the proximal end of a
used scraper
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Figure 7.2: Artifact T from the Thedford II site; complex graver on a biface thinning flake

The retouch variables differ more when compared across graver types than did the
metric measurements, potentially due to variations in methods of production between tool
makers. Retouch variables could differ between graver types as well, since differences in
retouch patterns could result from the placement of spurs in relation to each other as well
as in relation to the flake/artifact on which they were made. Single-spur gravers are
retouched in a wider variety of ways, as they are able to perform a wider variety of
actions, from graving, to boring, to drilling. Thus, they can be retouched differently
depending on their intended action. Double and multiple-spur gravers, however, tend to
be used in a rotary fashion, which limits the types of retouch that can be used in order to
make them effective tools.

The similarity in graver types between phases, raw materials, and flake types
suggests that they were made in a consistent manner throughout the EPI time period. The
fact that multiple graver types are consistently present throughout the EPI time period
may also suggest that the different types were used to perform different tasks, or that they
had multiple uses, and these ideas will be further explored below. The complex gravers
have the greatest overall consistency however, in terms of weight, size, flake type, and
raw material. This is likely related to their functions and use-tasks, for as discussed in a
later section; it is complex gravers that are most often used against the same contact

materials.
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7.3 Graver Use

When it comes to artifact use, however, one should not simply ask ‘How was this
tool used?’ Rather, one should also consider questions such as ‘What material was this
artifact used against?’, and ‘“Why was this artifact used in this motion against this
material?” Use-wear analysis is one way to examine how (tool motion) artifacts were
used, and against what kind of material (contact material) they were used. From this
knowledge, it may be possible to infer general, or at times, specific answers to the ‘Why’
question. For example, if a biface shows edge-wear damage indicative of a motion
longitudinal to the working edge, and the edge-damage and polish patterns indicate that it
was used on a hard animal material, one could infer that the artifact was used for cutting
bone. By examining the context in which this artifact and others around it were found, it
may be possible to infer if this is a common activity at the site, which may then indicate a
possible site function, such as a butchering site. Experimentation will aid in discovering
potential uses and contact materials for artifacts. In order to be able to infer tool motion
and contact material, and then in turn, tool use, one must be able to identify the markers
of tool motion and contact material (Odell and Odell-Vereecken 1980; Shen 2001; Skibo
and Schiffer 2008).

7.3.1 Use-tasks and Use-related Activities

While use-wear analysis can be used to determine the action, or motion, with
which a tool/artifact has been used, and the contact material against which it has been
used, it cannot be used to determine a specific activity. For example, use-wear analysis
can be used to determine that a tool was used to cut wood, but it is impossible to directly
link this action to the creation of a wooden shaft, or the use in manufacturing a dwelling.
Although this does result in limitations to applying use-wear analyses, this does not mean
that interpretations of tool use cannot be made.

As mentioned earlier, a ‘use-task’ is an action “directly involved between a
specific tool and worked object” (Shen 2001:147). A ‘use-related activity’, however, is a
“series of similar use-tasks for a possibly similar purpose” (Shen 2001:147). Use-related

activities can be interpreted from the results of use-wear analyses. In borrowing from
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Shen (Shen 2001:147), based on the definition above of use-related activities, the

categories below have specific meanings, rather than broad definitions of activities.

1) Butchering/meat preparation is inferred from use-tasks associated with actions
performed on soft-medium animal substances, and includes hide-working, as it is too
difficult to distinguish within this category.

2) Woodworking is inferred from any actions on wood material, and;

3) Bone/antler working is limited to actions on bone or antler materials.

These categories are used to compare the general patterns of graver use among the sites

in this analysis. The use-related activities, as sets of combined use-tasks, can be used to

demonstrate how these gravers were employed in a particular lithic production system.

The interpretation of use-tasks through the microscopic examination of stone tools is still

subject to error. The discussion of flaked stone tool use-patterning below should therefore

be considered an interpretive exercise, which can be added to and modified based on
future research, rather than as a completely definitive result.

As noted above, the use-wear analysis shows that several of the double or
multiple-spur gravers were used in a compass-boring motion as described by Tomenchuk
and Storck (1997), although not all double-spur or multiple-spur gravers were used in a
rotary motion. Single-scribe compass gravers were used to engrave soft and hard wood,
bone, and antler, while double-scribe compass gravers were used to engrave hard wood,
bone, and antler. The compass gravers from the Parkhill Phase were used to engrave the
widest range of worked materials, while the compass graver from the Gainey Phase was
used to engrave wood, and the compass graver from the Crowfield Phase was used to
engrave bone. As there is only one compass graver from each of the Gainey and
Crowfield Phases, it is impossible to say whether these are characteristic of the uses of
compass gravers during this time. It would be interesting in the future to analyze other
gravers of similar morphology from these phases, as well as from the Parkhill Phase in
order to determine if there are any changes in worked material over time, or whether
there are similarities/differences between sites/phases.

The figures below illustrate the variation in tool use between the different phases.
In general, gravers from the Parkhill phase are used in a wider variety of motions than the

gravers from the Gainey and Crowfield phases, although the Crowfield sample is so small
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(n=1, EU=3), it is dangerous to assume it is representative. Gravers used in a cutting
motion only exist in Parkhill phase sites, as do gravers used in drilling and scraping.
Tools are more commonly used in boring and graving motions, although boring/drilling
and drilling also occur. The proportion of gravers used in boring, drilling, and
boring/drilling is fairly similar between the Gainey and Parkhill phases. Gravers
employed in a boring motion are slightly more prevalent at sites attributed to the Parkhill
phase, whereas gravers employed in a graving motion are slightly more prevalent at sites

attributed to the Gainey and Crowfield phases.
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Figure 7.3: Detailed tool motion comparisons of tool use between EPI phases

Inter-phase variations of worked materials also exist, as is illustrated in Figure
7.4. Gravers from the Gainey and Parkhill phases were used on a wide variety of worked
materials, whereas the graver from the Crowfield Phase was limited to being used on
hard bone substances (1H). During the Gainey Phase, worked materials are limited to
moderately resistant animal substances (MA) and wood material (IM-2M). Gravers from
the Parkhill Phase appear to have been used against materials of varying degrees of
hardness with relatively consistent frequencies, although work on MA substances occurs

slightly less frequently than on others.
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Figure 7.4: Worked material comparisons of tool use between EPI phases

A general pattern of graver use during the EPI can be reconstructed in terms of
inferred use-related activities. The most common use-task during the EPI period was
graving of bone, followed by fresh wood and moderately resistant animal substances.
This use-task was closely followed by the graving of hard wood. Secondary use-tasks
emphasize the boring of fresh bone, and fresh wood. Scraping is solely associated with
MA substances, while cutting was solely associated with hard wood. From this
information it can be inferred that woodworking is the major use-related activity for
gravers, regardless of phase. Gravers used in woodworking are utilized relatively equally
during the Gainey and Parkhill phases, whereas gravers used for butchering/meat
preparation/hideworking occur more often during the Gainey phase. Bone working with
gravers becomes more prominent towards the middle of the EPI, appearing during the

Parkhill phase, and continuing into the Crowfield phase.

7.3.2 Tool Use during the EPI: a Comparison between Graver Types

Use-tasks and use-related activities were also compared between graver types.
Since a major goal of this study was to determine what graver function may have been
during the EPI, it was important to examine whether different use-tasks or use-related
activities clustered by graver type. It is important to note that only one graver, with three

employed units was analyzed from the Crowfield period.
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Figure 7.5: Use-related activity comparisons of tool use between EPI phases

The figures below illustrate the variation in tool use between EUs on the different
tool types. As the figures below represent motions for individual EUs, scribing is not
included, as it requires a minimum of 2 EUs, one used in a boring action, and at least one
used in a graving action. Single-spur gravers are used in the widest variety of tool
motions, from boring to cutting. Like the other graver types, they are most often used in
graving and boring, although unlike the double, multiple, and complex-spur gravers,
single-spur gravers are not used in a combined drilling/boring motion. Single-spur
gravers are also the only graver type to be used in a cutting or scraping motion, which is
interesting, as one would think that a tool with multiple spurs would perform better as a
cutting implement, as it could imitate the results of a serrated object, for example. The
proportion of gravers used in a boring motion is quite consistent between double,
multiple, and complex gravers, while double-spur gravers are used in slightly higher
proportions for graving motions than are multiple-spur or complex gravers. Complex
gravers are used in a boring/drilling or drilling motion more often than any of the other
types of gravers. Few complex gravers are used for scribing, however, many of the
double-spur gravers were used for this purpose. There are multiple uses for the four
preliminary classes of tool proposed in this thesis, meaning the four tool types employed

do not represent clear-cut functional groups.
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Figure 7.6: Detailed tool motion comparisons of tool use between graver types

In addition, individual tools could be used in very complex overall manners. Not
all the spurs on multiple or complex forms were used to perform the same action.
Complex tools such as artifact S from the Thedford II site (Figure 7.7) proved very
difficult to analyze. Although it has multiple spurs around the periphery of the tool, only
4 of them proved to be utilized. The single spur (1) at the distal tip of the tool was used in
a drilling motion against a 2M-1H material. Spur 2 and the notch next to it displayed
evidence of wear from hafting in a 2M material, while spurs 3 and 4 displayed wear from
use in a graving motion against a 2M-1H material. Nearly all sides of this tool were
retouched in some shape or form, and this tool is unique among those studied in this
thesis. The spurs that were used all appear to have been used against material of the same
hardness, but were not all used in the same motion. Also, if this tool was hafted, as wear
on the lateral edges suggests, at some point the haft must have been removed, as either
spur 1 or spurs 3 and 4 would have been contained within the haft. If the haft had not
been removed, then one would expect use-wear to only have developed on either the

distal or proximal spurs, not both.
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Figure 7.7: Complex graver S from the Thedford II site

Another interesting tool is artifact nn from the McLeod site (Figure 7.8). It is a
multiple-spur graver, with 5 spurs, one of which is broken. All the spurs appear to have
been used against the same contact material (1M), but at different times. The two most
distal-lateral spurs were used together in a rotary motion (scribing), as were the two most
proximal spurs. It is suspected that the broken central lateral spur was used in a rotary
motion as well, in tandem with one of the two pairs of spurs, but due to the nature of the

breakage it is impossible to say with which pair.

Ocm 5em

I N e
Figure 7.8: Multiple-spur graver nn from the McLeod Site; used to scribe wood
A complex graver from the McLeod site (artifact kk) was used for boring and
engraving bone. It appears as though when one graving spur broke (spur 4), another was
fashioned near it to complete the task (spur 3). Spurs 1 and 2 were used for boring bone,
but are distant from each other, and thus must have been used at different times or used

alternately, as they could not have been used simultaneously.
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Figure 7.9: Complex graver kk from the McLeod site; used to bore and engrave bone

Although the three gravers illustrated above are unique in their own respects,
these tools are also typical of complex gravers, i.e., the spurs have been used in different
motions but on the same contact material. Their consistency in being used on the same
contact material parallels the similarity in size, form, weight and raw material of complex
gravers. This raises several possibilities regarding the function of these tools. A specific
tool could have been used for different operations (tool motions) within the same overall
use-task (ex: woodworking) so that the spurs are all put on the same tool for convenience
of use. Another option is that different gravers or a combination of tools were used for
different tasks, rather than separate motions in the same task. This means that they could
have been used within a short period of time when a user just happened to be doing bone
working, or woodworking. In this case, the use of different spurs on the same contact
material could indicate the short use-life of a graver tool.

The proportions of the different graver types used on different contact materials
are not as uniform as the tool motion comparisons. Variations in the types of gravers used
against different worked materials do exist, as illustrated below in Figure 7.10. While
single-spur gravers are used on the widest variety of worked materials, there are a much
higher proportion of them that are used on medium-hardness materials than there are used
on hard materials. Inter-phase variations of worked materials also exist, as is illustrated
above in Figure 7.4. Gravers from the Gainey and Parkhill phases were used on a wide
variety of worked materials, whereas the single graver from the Crowfield phase was
limited to being used on hard bone substances (1H), although as the Crowfield sample is
based on a single tool, it can hardly be regarded as a “typical” use for that phase. During

the Gainey Phase, worked materials are limited to moderately resistant animal substances
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(MA) and wood material (1M-2M). Gravers from the Parkhill phase appear to have been
used against materials of varying degrees of hardness with relatively consistent

frequencies, although work on MA substances occurs slightly less frequently than others.
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Figure 7.10: Detailed worked material comparisons of tool use between graver types

A general pattern of different graver uses during the EPI can be reconstructed in
terms of inferred use-related activities, contact materials, and actions (see Table 7.1).
Complex gravers were most often used in bone or antler working, and were rarely used in
butchering/meat preparation activities. Single, double, and multiple-spur gravers are all
used in relatively similar proportions for butchering/meat preparation activities. These
three graver types, however, are most commonly used for woodworking activities.
Single-spur gravers are rarely used for bone/antler working activities.

On complex gravers, such as those shown above, there was often serial use of
different spurs for the same purpose. Once a spur broke (such as spur 4 on artifact 30
from the McLeod site; Figure 7.9), another spur could be fashioned on the same flake in
order to continue graving the bone. The wear on gravers used against harder materials is
more significant than that on gravers used against softer materials, as evidenced by larger
scars and more breakage. New spurs could easily be added onto a flake, creating a

complex graver in order to continue graving/boring hard materials.
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Table 7.1: Predominant Action, Contact Material, and Use-Related Activity for each

Graver Type
Single-Spur | Double-Spur | Multiple-Spur | Complex
. . Graving and Double- .
Action Graving Scribing scribing Graving
Contact Material M 1H M 1H
Woodworking
Use-R.el.ated Woodworking | and bone/antler | Woodworking Bone/ap tler
Activity . working
working

If not used in the same motion, then the spurs on complex gravers were used on
the same material nearly 100% of the time. If one wanted to go from graving bone to
boring bone, a new spur could simply be created on a different side of the flake/graver
being used. The lack of single-spur gravers used in bone/antler working activities likely
occurs because spurs wear down more easily when used against hard materials. Rather
than use a tool upon which a single graving spur can be fashioned, it is more logical to
grave hard materials with a graver where additional spurs can be created in the event of
breakage/dulling. Both double and multiple-spur gravers are used in bone/antler working
activities. This work seems to corroborate Tomenchuk and Storck’s (1997) view that
scribe and double-scribe gravers could be used to make bone discs, or engrave circles
into bone. As many of the spurs on double and multiple-spur gravers are located in close
proximity to each other, it makes more sense that they would be used at the same time
(scribing) rather than demonstrating serial use of a graver. There is a higher proportion of
single-spur gravers whose use-related activity cannot be determined than there are double
or multiple-spur gravers whose use-related activity cannot be determined. The use-related
activity for double or multiple-spur gravers can be more easily determined, as even if the
wear patterns are not clear on one spur, the other spur(s) have wear patterns which can

help determine the activity for which that graver was utilized.
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Figure 7.11: Use-related activity comparisons of tool use between graver types

7.3.3 Curation, Expediency, and Opportunistic Behaviour

In some ways, the use-wear and typological variables indicate that gravers
involved curation, expediency and opportunistic behaviour. The gravers themselves were
not curated, in that they do not show a strategy of being cared for, or resharpened or
prepared in advance of use. They are, however, most often created on raw materials that
would have had to be transported to their location of use, in anticipation of the need for
good toolstone. Thereby, the source of the gravers is curated, and occasionally the
flake/artifact (e.g.. recycled forms) that gravers are made on is also a curated form. Given
that none of the sites in this study are located near the sources of raw material, nor was
there evidence of caching at the sites, gravers cannot be said to be part of an expedient
technological strategy. Gravers can be said, however, to perhaps be an expedient
technology. They can be produced with little effort, as is evidenced by the small amount
of retouch on the tools, and the lack of resharpening/maintenance. This supports the idea
that gravers are often made, used, and discarded where the use-task is performed (Nelson
1991). The large number of gravers in specific locations at some sites could also indicate
opportunistic behaviour. The need or availability of materials, time, and tools is not
anticipated, instead, tools are made as necessary, in response to a situation (Nelson 1991).
In contrast to curation and expediency strategies, which are conditioned by the specific
context and are planned, the creation of gravers could indicate opportunistic strategies

which were conditioned by specific environmental and behavioural contexts.
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7.4 Maintenance

An artifact is designed and constructed in order to function to its maximum
ability. When an artifact becomes dulled, or broken, maintenance must be performed in
order to restore its ability to perform its intended function. If an artifact has lost its utility
for the original purpose for which it was designed, it can be returned to the manufacturing
phase, and recycled for another purpose. The original utilized edge (employed unit) can
be recycled, or another aspect of the artifact may be modified (Schiffer 1972). Through
the study of retouch and use-wear, it is possible to examine how an artifact was used
during its lifetime, and whether it was retouched after use in order for it to achieve
maximum utility.

Similar to the gravers at the Fisher site described by Tomenchuk and Storck
(1997), the gravers in this study displayed no evidence that the spurs were resharpened
during use. Several spurs on the gravers were either broken or worn down, with no
evidence that they had ever been resharpened or modified after having been broken.
Resharpening would have been indicated by differences or discontinuities in the wear
patterns (Tomenchuk and Storck 1997:516). Furthermore, there was no evidence of
contrasting types of polish, which would have indicated a shift from one use to another,
or to use on a different contact material. This evidence suggests that graver users at
Paleo-Indian sites may have found it easier or quicker to create gravers when needed for
specific tasks even if on a different edge of the same tool (in cases of complex gravers),
or as mentioned above, for different operations in the same task. This likely occurs as
individual spurs are easily worn out when working harder materials. The spurs on
complex and multiple-spur gravers in this study were always used against the same
contact material, regardless of spur location or configuration. If a graving spur on one
side of a complex graver was utilized to its maximum utility, it was easier to create a spur
on a different location on the same flake and use it against the material than create a
whole new artifact. This inference is also supported by the fact that some of the gravers
were created on artifacts that had at one time been used for a different purpose. In other
words, when these tools had come to the end of their use-life, or lost their utility for a
specific purpose, such as scraping, a spur was easily fashioned to create a tool that could

be recycled for a different purpose such as the end scrapers from the Parkhill site where a
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spur was placed at the proximal or formerly hafted ends of those tools (e.g. Figure 7.1).
Rather than discarding a tool simply because it had lost its utility for one purpose, the

users repurposed the tool for use in engraving or boring.

7.5 Discard

Had artifacts not been discarded long ago, we would not have such a diverse
archaeological record. What archaeologists are interested in is the context of artifact
discard. Was it broken before, during, or after use? Was an artifact discarded where it
was used, or transported elsewhere before discard? Is it even possible to determine the
context in which artifacts were discarded? It is only through examination and
interpretation of the previous three stages of tool life histories that archaeologists can
make that determination. The presence of unbroken, serviceable, artifacts at
archaeological sites presents a challenge to archacological inference. They may have
been accidentally deposited, or they could reflect change in that the particular element
has become obsolete and discarded (Schiffer 1972). If an artifact’s recycling/reuse costs
are higher than replacement costs, then this form may often be discarded (Schiffer 1972).
It may be possible, for example, that it is more difficult/takes more resources (time,
effort, etc) to resharpen or recycle a graver than it does to simply manufacture a new one
from waste flakes during a core or biface reduction phase. Or, if a group is heading to a
lithic procurement site, it may simply be easier to procure new material there, rather than
transporting whole artifacts with them. Or if there are lots of biface thinning flakes
produced at a site during the later stages of biface manufacture one could easily curate a
small number of flakes for future use as seems to be suggested by the Crowfield site
Feature #1 tool cache contents as noted earlier (Deller and Ellis 2011:126).

As mentioned in previous chapters, only 22 of the 50 gravers studied were
deemed to be complete, in that they were not broken, and still had all lateral, distal, and
proximal edges intact. Furthermore, an additional 17 artifacts were either too fragmentary
to analyze or displayed no retouch or intentionally created spurs. From these numbers it
is possible to determine that most of the gravers were discarded once broken or once they
had reached the end of their use-life. Even the ‘complete’ gravers had spurs which were

heavily used, broken, or blunted. As mentioned above, none of the gravers showed
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evidence of resharpening or of being maintained. This evidence additionally supports the
idea that they were discarded once they had reached their maximum utility or the end of
their use-life. In turn, it suggests that the recycling cost was higher than replacement cost
for gravers. It was easier to discard a broken graver and make a new one from a waste
flake or by recycling a tool made for another purpose, like an end scraper, than to

resharpen it for future use.

7.6 Summary of Graver Technological Organization

The overall acquisition pattern for the chert from which gravers were made
follows the general pattern seen in Paleo-Indian toolkits and sites, with gravers being
made predominately out of Fossil Hill chert. Nearly half of the gravers in this study were
made on biface thinning flakes, while others were created on blocky core flakes or
recycled formed types. The majority of gravers seem to have been created on
flakes/artifacts that were at hand on site, as opposed to being created elsewhere and then
transported for use. Gravers were used in a variety of ways, against a variety of contact
materials. Gravers were predominately used in woodworking and bone/antler working
activities, whether they be graving, boring, or scribing these contact materials. None of
the gravers in this study showed evidence of maintenance, in fact there were many
instances of blunted or broken spur tips. Gravers were discarded on the sites after they
were used, as it was easier to create a new spur or graver on a waste flake rather than

resharpen a graver for further use.
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Chapter 8: Conclusions and Suggestions for
Future Research

8.0 Graver Typology

As mentioned earlier, an ultimate goal of this thesis was to produce a typology of
gravers that reflects the underlying production and use strategies. Archaeological
classifications which result in useful and productive categories of artifacts have been
present since the time of cultural historians. Classifying archaeological material enables
the researcher to compare artifacts across sites, and can summarize data, saving time
when sorting and describing said artifacts (Adams and Adams 1991; Krieger 1944;
Whallon and Brown 1982). A typology is a specific form of classification, which sorts
phenomena (ex: artifacts) into categories (i.e. types), and is created with additional
purposes in mind. At the most basic level, typologies are generally created for
descriptive, comparative and analytical purposes. They can also be created for
interpretive purposes, in order to learn about the makers and users of the items to be
classified, or for historical purposes, in order to study development and change over time
and space. Often typologies have or lead to stylistic, chronological, spatial, functional or
cultural classifications (Adams and Adams 1991:158-165, 216-223). I wanted to avoid
classifying the gravers into ‘types’ based solely on form or function. At a descriptive
level, therefore, the typology of Early Paleo-Indian gravers should be sensitive to both
manufacturing or production variation and use variation.

It was difficult to create a typology that was not based solely on form or function
alone, and ultimately a typology of gravers does not prove to be as useful as one would
have hoped. Rather, it is possible to segment the loose category of ‘gravers’ into more
functionally and culturally meaningful forms based partly on the number of spurs, and
what the use-wear indicates regarding their function. The forms into which gravers could
be divided are single-spur gravers, double-spur compass gravers, multiple-spur compass
gravers, and complex gravers. There are some grosser differences in how these categories
were used vis-a-vis one another but specific forms also encompass use-variation both in

terms of tool motions and contact materials.



