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Abstract

Although nephrite use has been studied from various perspectives in many parts of
the world (Asia, Mesoamerica, and western anada). discussion of its use amongst the
precontact Inuit of Labrador is limited. Archaeologists have discussed possible nephrite
sources in Labrador in the past, but have not dealt directly with its exploitation. Focusing
mainly on the nephrite assemblage recovered from Nachvak Village (1gCx-3) in northern
Labrador, the difficulties associated with nephrite procurement, manufacture and use are
discussed. The fibrous crystalline structure  at gives nephrite its strength and durability
also makes it very difficult to work. Concepts of agency. chaine opératoire and
anthropology of technology are used to characterize the ground stone assemblage
according to provisional function and stage in the production process. Based on the )ols
and implements available, the experimental production and use of drill bits are discussed
in order to assess the costs and | 1efits of using nephrite as opposed to slate. Successes
and failures associated with the experiment. approach are also discussed to highlight the

learning process, as well as the nuan  of | it ground stone technology.
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Chapter 2: Background
Before discussing the ground stone tool assemblage and subsequent experiments,
it is important to elaborate briefly on the cultural context of the tools being discussed. The
following offers a brief overview of Thule culture history, Labrador Inuit culture history
and Inuit ground stone technology. This is augmented by a brief synopsis of past and
present archaeological research in northern Labrador, focusing mainly on the Nachvak

Fiord region.

2.1 Thule Culture History
With ancestral ties to the peoples of northeastern Siberia. Bering Strait, and
present-day Alaska, the Thule migrated castward across the Arctic. First suggested by
Mathiassen (1976 [1927]:7), it was generally accepted in the past that the migration took ‘
place in the eleventh century (Fra lin er af. 1981:3, Kaplan 1980:45-46), as a response
to climate change and reduction in sea ice associated with the “Medieval Warm Period”
(McCartney 1977, McGhee 1972, 2000, Morrison 1983, Whitridge 2002, and others).
McGhee (2000) and others contest this, maintaining that a thirteenth century date of
migration is more likely. This is substantiat by reinterpretation of radiocarbon dates
from a plethora of sites throughout the Arctic, dendrochronological dating of Thule
sequences in northern Alaska, and the first | torical account of Norse encountering Inuit
in “northwest Greenland during the mid-thirteenth century” (McGhee 2000:3). Maybe the
impetus for a later migration was not climate change, but the rather a quest for met:
from Cape York meteorites and Norse settlements in Greenland (McCartney & Ma

1973, McGhee 2000).



Practicing a “modified maritime adaptation™ (Fitzhugh 1972:161). the Thule
settled the resource-rich coasts of the Arctic and pursued various marine and terrestrial
resources (Kaplan 1980). They actively sought out regions suitable for the hunting of
pinnipeds (seals and walrus) as well as cetaceans (baleen and toothed whales). They
hunted cooperatively in kayaks and umiaks arge skin boats), sometimes led by an
umialik who would have shared the rewards of the hunt, keeping the largest portion for

himself (Whitridge 1999:104-105).

Meat was allocated to those who needed it, bones were used in the manufacture of
tools and shelters, and surpluses were either stockpiled (McCartney 1980) or used for
trade, with any leftovers given to the dogs. Whale blubber was rendered to heat and light
their dwellings, to preserve food and to kee boats skins from dry g up and was stored in
pouches of seal skin as a valuable trade commodity. Likewise, any baleen was used to its
utmost potential. According to Whit lge. it was ““bent into boat ribs, drum frames,
cylindrical containers, cut into sc  Jers, snow beaters, bow backings. [etc.]” (Whitridge
1999:108). A shave made of whale bone or slate was also used to make strands of hide,
baleen or sinew into varying lengths and thickness for use as whippings, fish lines, nets,
snares for general cordage and for supporting the bone frame of a house (Whitridge
1999:108-109). In addition to beii  used as -itical sources of foo fuel, shelter and
other raw material, marine products were a  prized as trade goods. Prehistoric Inuit
groups either divided their time between the coast and interior regions or they focused on
obtaining marine resources for trade with interior groups as a way to gain a steady supply

of interior goods (Kaplan 1980).



Although the “nature and degree of whale use varied over time and space”
(Whitridge 1999:104), coastal nuit groups sometimes travelled seasonally to procure
wood and caribou products. In other instan 3, the terrestrial resources were accessible
from the coast, or were obtained through trade with interior Inuit groups. Marine
products, such as whale and seal oil, bones, and baleen could be traded to aboriginal
groups of the interior for caribou hides, antlers, and bone. It would have been problematic
for the Inuit to survive on whale and seals alone, as caribou hide would have been
required for clothing as it offered optimal durability and warmth in the often cold arctic
environment (Maxwell 1985:51). Although fox and polar bear hides were used on
occasion for clothing they were not vailable in sufficient abundance to warrant the
abandonment of such trade with | erior groups or seasonal trips to the interior (Whitridge

1999:104-105).

2.2 Labrador Inuit Culture History

The Thule arrived on the coast of Labrador between the fifteenth and sixteenth
centuries A.D., either by traveling eastward from Nunavik (arctic Quebec) or by crossing
southward from Baffin Island (Kaplan 1980, Fitzhugh 1994, Schledermann 1971,
Whitridge 2004). McGhee’s (2000) reinterpretation of radiocarbon dates in the
Labrador/Nunavik area suggests a thirteenth century arrival. Whitridge (2004) goes on to
suggest that once arriving in northern Labra r, it did not take long before they began to
move into central and southern Labrador, making contact with “Europeans...by at least

the mid-sixteenth century” (Whitric' :2004:4).



By the time the Inuit came to Labrador, parts of it had been inhabited for upwards
of 8000 years. From the Maritime Archaic Indians to the Late Dorset and Point Revenge
Indians, in order to be successful on the Labrador coast groups had to be well adapted to

the “land, highly seasonal resources and one another™ (Kaplan 1980:45).

Already highly adapted to marine environments and accustomed to dealing with
other cultures in their progressive conquest of the Arctic, Thule peoples were well
equipped to deal with the challenges of living on the rugged Labrador coast. They arrived
with a diverse technology that offered a more efficient means of exploiting resources than
that employed by the Late Dorset and Point Revenge Indians who previously inhabited
the coast. The Thule were able to navigate the harsh terrain (mountains, snow, ice, and
open water), with their dog drawn sleds, la1  skin boats (umiaks), and single person skin
boats (kayaks). Such technol ‘lowed them to transport people and heavy equipment
both quickly and efficiently. Such effectiveness is paralleled by the way in which they
used their toggling harpoons, bow and arrows, dogs, various spear types and diverse
hunting strategies to make the most of the marine and terrestrial animals at their disposal
(Kaplan 1980:48-49). By the end of  : fifteenth century the Inuit minated the northern
coast of Labrador, displacing the Late Dorset from it and most of the eastern Arctic

(Kaplan 1980:48), if indeed they had not already disappeared by then (Park 2000).

The Thule initially settled alor  the major fiord and island systems of the
Labrador coast, so that they could take advantage of the best areas for both terrestri  and
marine hunting (Whitridge 2004). The communal nature of the hunt and the sharing of

readily available floral, faunal and lithic ma -ials formed the basis of important social
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and economic networks amongst the Thule of the coast. Such networks allowed tor the
exchange of “slate, nephrite, soapstone, wood, ivory, feathers, and caribou skins” (Kaplan
1980:658) and potentially infc  ation about new technologies, peoples and/or resource

availability on the coast.

Despite the occasional use of native copper and meteoritic iron, long before
European contact (Whitridge 2002), Thule culture is largely characterized by its
production and use of ground stone tools (Hawkes 1916, Schlederman 1971, 1975). From
the sixteenth century onward, the use of ground stone technology decreased and was
eventually replaced by a dependence on Luropean iron and other goods. Probably
originating with the increased availability ot metals from I ques and other Europeans,
this dependence was heightened with the establishment of Moravian missions and
Hudson’s Bay Company posts, which were established along the coast with the intent of

converting and trading with resident Inuit populations.

Understanding the production and use of ground stone technology allows us to
better understand a widely-used but little-studied component of Neoeskimo material
culture. By understanding the technology. v  are better able to understand the society that

used it (Dobres 2001).

2.3 Inuit Ground Stone Technology
Unlike their Paleoeskimo counterparts, the Inuit relied almost entirely on ground
stone as opposed to chipped stone technolo; :s. The distinguishing factor between e

two is that ground stone tools were modified largely through abrasive forces. while
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Persistent gaps in knowledge concerning ground stone tool production include the
specific types of stone needed for each task (i.e. coarse grained whetstones versus fine
grained whetstones) and the effectiveness of different qualities of slate, nephrite and other
raw materials. There also needs to be more discussion concerning such technical
questions as: were tools ground and then hafted, or vice versa? Were some tools multi-
purpose as ethnographic studies suggest, or were blade types task specific? How was
nephrite ground? How were these tools hafted? These and other questions still need to be

addressed.

Since Semenov’s (1964) initial exploration of use wear focused on both ground
and chipped stone industries, there | ; been a notable lack of use wear studies applied to
ground stone assemblages, most dealing with chipped stone tools (Keeley 1980, Odell
2004) or organic tools (LeMoine 1997). Detined as “the damage or wear on the edge of a
stone tool as a result of being used” (Kooyman 2000:117), use we¢  studies may be used
to contradict or reaffirm traditional views of how a tool was used, or even whether or not
the tool was used at all. If a tool lacks use wear it could indicate that it was ornamental,
ceremonial, incomplete or simply 1used. A lack of use wear may so be a result «
extensive use, with the blade edge having been resharpened, removing remnants of

previous use.

In addition, there still remains a cloud of mystery around the procurement of
nephrite or jade in the Eastern Arctic. Given that there are many potential areas for a
nephrite source, it will ultimately require a  :at deal of survey and lab work. By

distir 1ishing between different types of nephrite through chemical and visual tests, it
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and excavation of the Saglek region (Schlederman 1972, Tuck 1975). Schlederman’s
extensive excavation of Thule and Historic Inuit houses in the region amassed a large
assemblage, which enabled him to sketch the outlines of Inuit culture history (Whitridge

2004).

Initial archaeological research began in Nachvak Fiord as part of the Smithsonian
Institution's Torngat Archaeology Project (TAP) in 1977 and 1978 (Whitridge 2004). The
aim of TAP was to conduct a comprehensive survey and test of the north coast, in:
attempt to better understand subsistence and settlement patterns in the area. Laying a
framework for future Thule and Inuit research, this project went on to highlight the social
and economic changes that occurred due to increased European presence and goods along
the coast (Fitzhugh 1980, Kaplan 1980). Test pits were dug at the Nachvak Village site

(1gCx-3), indicating the presence of a late Thule occupation at the site.

It should be noted that survey and excavation of the Nachvak area also highlighted
the presence of Paleoeskimo (Middle Dorset) and Maritime Archaic populations pr rto
the arrival of the Thule. While some sites were clearly visible, others were extensively
intermingled within Thule structures. The reason behind this is twofold. . .rst, the Thule
actively sought out Dorset sites as places ot -eat settlement potential (Whitridge 2004),
and second the invasive construction of the semi-subterranean houses, both in removal of
large amounts of earth and the tr: iplanting of sod as roofing material, resulted in non-
Inuit artifacts being placed above those of ti  Inuit.

Extensive excavations of the Nachv  region resumed at Nachvak Village (IgCx-

3) in 2003 with the excavation of a Late Precontact Inuit (Late Thule) winter house by Dr.
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Peter Whitridge from Memorial University. Between 2004 and 2000, three additio |
houses were excavated, as well as four test trenches at an eighteenth and nineteenth
century Historic Inuit site closer to the mouth of the Fiord (IgCv-7) (Figure 1.1). Fodder
for architectural, faunal. ceramic, and community oriented graduate research. excavations
during the past four years have also yielded a large quantity of artifacts which may be

used to better understand [nuit ground stone technology.

2.4.2 Nachvak Overview

Nachvak Village (IgCx-3) is located in Nachvak Fiord, approximately 240 km
north of Nain (Figure 1.1). Located in the inner portion of the fiord, the site is found on a
terrace at the opening of Tallek # 1 (Figure 2.2 & 2.3) overlooking a polynia formed by
the intermingling of the currents of Tallek Arm, Tasiuyak Arm and the main branch of
Nachvak Fiord. The constant motion that keeps this area unfrozen stirs up bottom waters,
thus “providing a nutrient-rich environment for sea mammals™ (Schlederman 1996:35).
The rewarding nature of the seal rich environment was augmented by the village’s
proximity to the Atlantic Ocean. ldeal for whale hunting, groups could have moved
seasonally to the mouth of the fiord to harvest whales for food, construction materials and

other resources.

The location of the site also allows for ample access to Ko irsok Brook, to the
west (Figure 2.1). Not only is the brook a lucrative source of arctic char, a staple during
the summer (Taylor 1977), but it also provides a route to reach inland caribou herds.
While only a relatively small number were . hted during the four seasons of Whitridge’s

excavations, large bands numbering in the hundreds are reported to have frequented these
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areas in the past.

Other faunal resources, seen during ¢ most recent excavations, that may have
also been exploited by the Inuit include grumpus (pilot whales), ermine, arctic fox. polar
bear, black bear, wolf, and various types of bird. In addition to its faunal resources. 1e
area also has abundant floral resources such as driftwood scattered along the beaches.
patches of gnarled willow along the base of the mountains to the north and abundai

berries throughout.

Nachvak Village (IgCx-3) is also located “at the junction of major sled routes to
the north, west and south” (Whitridge 2004:51). This would have been important in
maintaining trade networks northward to Cape Chidley: west to George River and
Ungava Bay; and southward to Ramah, Saglek and the rest of the Labrador Coast. In sum,
Nachvak Village lies at the nexus of everything essential for survival on the Labrador
coast. The combined presence of ample faunal and floral resources in conjunction with
potential trade networks is likely  :reason Hrthe successful settlement of the Inuit at

Nachvak.

The site consists of fifteen semi-subterranean houses dating to the sixteenth to
eighteenth centuries (Figure 2.4). Test pits were dug at the site in 1977 and 1978 by
Fitzhugh and crew as part the Sm sonian’s Torngat Archaeology Project, thus
identifying it as Late Thule. Excavations ar  survey resumed in 2003 with excavations

led by Dr. Whitridge. Four houses and two middens were investigated between 2003 and












Fully excavated over the 2004 and 2005 field seasons, House 6 is a single-lobe
house with a large intact lintel, sleeping pla »rm and lamp stands. Unlike House 4 it also
had a clear tunnel area that was repaved repeatedly during use. Deposition of roofing sod
and artifacts indicate that House 6 may have been used as a midden for adjacent ho es,
sometime after it was abandoned.

Excavated at the same time as House 6, House 12 consisted of a large bilobate
structure with two well defined living areas, each with their own sleeping platforms and
lamps stands. It also had a distinct tunnel that extended beyond the excavation area. Some
evidence of European goods was uncovered. such as iron, the occasional nail and copper
tubing.

The House 10 midden was located just outside the entrance tunnel of House 10.
Excavation involved a 3m by Im trench, with an additional Im’ placed off the southern
wall of the middle unit.

Excavation of the Nachvak Village area revealed a number of semi-subterranean
winter houses of various sizes and configurations, all first occupied in the preconta time
period. The relative lack of Eurc  n items at Nachvak Village reinforces the notion that

the whole village would have been abandoned by about 1700 A.D. (Whitridge 2004).
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Chapter 3: Theoretical Framework
The experimental archaeological approach to understanding ground stone tools
explored here involves a theoretical framework encompassing chaine opératoire, concepts
of agency and the anthropology of technology. Each may be used to reconstruct the
sequences of activities involved in the production of ground stone tools (Sellet 1993),
while at the same time modeling the decision making process of the prehistoric tool

maker (Sinclair 2000).

Although the physical utility, mechanics and efticiency of ground stone tools are
all critical, it is also important to note that the study of a culture’s technology shoul
reflect how artifact production reproduces culture (Dobres 2001). Meaning should not be
derived solely from the finished products that we uncover. The journey toward the desired
end-product can be asor a 1ably more important than the artifact’s final form. Although
a knapper may sit and knap alone. he/she is not truly alone. in the sense that the
production process and the resultant artifacts are saturated with inherent “cultural
baggage” (Dobres 2001:53). The kn: _ er is a product of his/her time, with societal

knowledge enveloping every part of the artifact’s conception, production and use.

3.1 Chaine Opératoire

Chaine opératoire, conceived by Leroi-Gourhan in the mid 1960s, deals with the
operational sequences involved in taking a1 v material and shaping it into a finished
artifact. This sequence involves “a series of discrete steps, each linked to the preceding

and following steps in a necessary, determined and non-tfrangible order” (Cresswell
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1993:182). Not just a method to describe the stages of production, the chaine opératoire
approach serves to highlight the thoughts and decisions behind the steps that we observe

(Cresswell 1993).

Also relevant for modeling the decision making process, chaine opératoire 1 1y be
defined as a “‘succession of mental operations and technical gestures, in order to satisfy a
need (immediate or not), accordir  to a pre-existing project” (Perles 1987: 231 in Sellet
1993:106). It serves to break down a technical process into steps. with raw material
acquisition as the first stage and the discard of the object as the final stage (Sellet 1 13).
Each process can be unpacked to reveal numerous stages, with each stage unpacked to

reveal a variety of activities (Schifter 1976).

The steps required to make an [nuit slate ulu may be used to illustrate the
application of the chaine opérato  approach (Figure 3.1). The nature of the Inuit slate
ulu requires two separate processes which ultimately come together in the end, namely
the production of the slate blade and ulu handle and rivet. The chaine opératoire for

production of an ulu blade could be modele as follows:

la. Obtain piece of slate large enou; for desired ulu.

1b. Rough out the shape of the ulu with a hammerstone.

l¢c. Further manipulate the edges of the piece to create an ulu preform.
1d. Create a blade edge with coarse-grained whetstone.

le. Form tang opposite the blade for hafting.

1f. Finish the blade edge with a fine-grained whetstone.
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capacity to implicitly or explicitly tell a story, based on form, function, historical context

and what it is trying to represent.

Aside from the difticulties ot pinpointing a workable detinition of agency that can
be accepted by all who study social action, there are many concerns about the application
of the concept in archaeology. These anxieties about agency include: the problems of’
intention and social reproduction, scale, social change and the political context of its

application.

A main issue is whether or not agency should stress the intentions of the agent, as
opposed to the way in which their actions, intentional or circumstantial, reproduce the
social contexts in which they we  conceived (Dobres & Robb 2¢ 1). Working on either
side of the issue may be beneficial when applied to experimental archaeology. On the one
hand, looking at intention may give insight into why a change has occurred and why
people chose do something a certain way. (  the other hand, past cultures are identified
based on the material they leave  1ind. If there were not some continuity in the social

contexts, it would be virtually impossible to categorize and define culture.

Different scales of agency may also be usetul depending on the situation. For
example, when examining lithic tool production, it is possible to study the exact flakes
that were removed from a core for the purpose of making a tool (Grimm 2000). By
reconstructing the manufacturing processes. ne is able to trace the actions and thoughts
of the individual. An experienced intknapper is able to pinpoint exactly why a tool

broke the way it did, namely the ¢ r that resulted in the breaking of a tool during



manufacture. While some stress the individual, others stress the way that agents may be
assembled into like-minded groups who have similar thought processes and cultural

experiences.

Another issue regarding agency is its role in social change: it may be used to
explain individual changes by way of short term processes. As mentioned with the issue
of intention, long term change may arguably be the result of a series of choices by
individuals that were accepted eventually as the norm. Long term change might also
result from the direct and indirect consequences of people’s actions over time (Dobres &
Robb 2000). It may be possible to trace innovation back to a particular area or group. but

rarely back to an individual unless there is direct historical evidence.

As with any change, innovation is difficult to assess unless there is clear deviation
from the norm (David 2004). David goes on to propose that “change implies innovation,
innovation implies choice, choice between | v ideas and what came before it” (David
2004:69). David makes such choice political by suggesting that the choice may be
accepted by those at the top, oppressing those below, or by the subordinates in order to
undermine an oppressor’s authority. Rather than making it overtly political, change 1ay

simply be adopted as a new choice that makes something work more efficiently.

The political nature of agency does not end with how societies handled change.
Everything we do is political. Politics thus governs the way in which agency is applied to
archaeology. The past influences the present, just as it has played a factor in past cultural

change and representation (Dobres & Robb 2000). Biases are inherent in everything we
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do and should be acknowledged and dealt with whenever possible. The problems
associated with agency are both diverse and interconnected. It may be argued that studies

of technology can also fall prey to many of these same problems.

3.3 Anthropology of Technology

People have been looking : the technologies of the past since the first
antiquarians began collecting. Studies of culture since then have dealt with various
aspects of technology, looking at n wfacture, use, and change in these over time. Aside
from the chaine opératoire method developed in the 1960s, the most promising approach
to understanding the technological process is the refinement of experimental archaeology.
Both chaine opératoire and experimental archaeology may be used together to get at the

thought processes behind technology.

Like agency, technology | :a social context dependent on an agent’s particular
past and present. Depending on the  earcher, technology can also be defined in a
number of ways. It could refer to the manufacturing process (artifact and raw material),
both manufacture and use, or more extensively to “all activity that occurs during the life
histories of artifacts” (Schiffer 2001:3). The latter definition seems to be most relevant to
the study ot agency and the development of an anthropology/archaeology of technology.
Such a broad definition can deal with every aspect of an artifact’s conception, use and
deposition into the archaeological record. A >od way of understanding the life history of
an artifact is to understand the cognitive knowledge that stands behind its particular

configuration.
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3.4 Cognition and the Constellation of Knowledge

As socially bound constructs, the cognitive aspects of agency and technology are
of utmost importance. The knowledge of an agent participating in some social act is
analogous to the cognitive framework of an artisan working on a masterpiece. Like the
artisan, all active agents make decisions that affect the future, based on the social
practices of the past and present. Such decisions range from where pressure should be

applied so a flaked tool is not broken, to which area should be farmed for maximum yield.

The cognitive framework inherent in technology may be further understood
through a “constellation of knowledge™ (Si  lair 2000:196) approach to the concept of
agency. Sinclair develops the notion that technology is a *suite of technical gestures and
knowledge that is learned and expressed by individuals in the course of social practice”
(2000:196). From this he formulates the idea of constellations of knowledge that intersect
everything we do (Figure 3.2). He argues that there is a discernible relationship between
the raw material, implements, tec 1iques and desired end point all technological
endeavours. Each segment of the model is simultaneously governed by stylistic, aesthetic,

procedural and functional considerations (Sinclair 2000).

Such a mapping out of knowledge n vy be useful in agency studies, to go beyond
the production of concrete products. It could be applied to virtually any situation where

one has to think before one acts. Some processes may be planned out for months or years
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the ulu, and the availability of the raw material. Uluit were shaped out of slate, nephrite,
iron and copper. Relatively common and easy to work, slate could be used in the
production of an ulu of any size or function. The only limitations would be the skill of the
craftsman and the size and quality of the initial raw material.

Nephrite, on the other hand, is argu. ly rare, and does not appear to form in large
pieces. Due to the time, labour, and material invested in working nephrite, it appears only
to have been used to a limited extent in Labrador assemblages, where strength and
durability (specialized blades, dri bits, adzes) and/or the aesthetic appearance of the item
(beads, ceremonial objects) was paramount.

Increasingly common as European contact increased, European iron (like
meteoritic) could be worked much more easily than stone through cold hammering
instead of bipolar percussion and pecking. It could also hold a better edge, required less
material to produce an adequate blade, and could be reused more efficiently (MacLean

1989, McCartney & Mack 1973).

To a lesser degree than iron, copper was used to tip gravers, blades and small
knives, when it was available (McCartney & Mack 1973); if it was actually used for the
production of an ulu the malleability that makes it workable would also be its downfall. It
is too soft for more intensive tasks, like cutt g bone and hides, and would require

repeated sharpening to maintain an adequate blade edge.

When it comes to material availability. it is also important to note the previous use
of cherts, quartz, quartz crystal and other kn pable stone in the region, as demonstrated

by their occurrence in Paleoeskimo and Maritime Archaic assemblages (Nagle 1986,

35









The drilling technique requi | to create a hole for hafting requires a whole suite
of implements and techniques (i.e. bow, drill bit, spindle and mouthpiece). As described
in greater detail in the following chapter, o0 must also possess the technical knowledge
associated with using bow drill technology 1d be aware of the right type of drill b for
the task at hand. For instance, one must understand that a slate drill bit is relatively
useless for drilling nephrite, dried bone and ivory. This reaffirms the notion that each step
is made up of a series of activities, all of which need to be performed and understood for
the successful completion of the task (Schiffer 1976, Sinclair 2000). When it comes to
physically hafting the tool, one must also appreciate the intensive process and “culturally
bound’ knowledge associated with forming e haft. As demonstrated with the chaine
opératoire of an ulu handle (Figure 3.1), the hatting process also has its own associated

‘constellation of knowledge’ (Figure 3.4) or set of associated stages and activities.

While the interrelatedness of the st | tools and techniques illustrated by chaine
opératoire, concepts of agency and anthropology of technology can provide a much
needed theoretical background for experim tal approaches to understanding ground
stone tools, knowledge of how people learn ) make tools is also important. This can be
acquired through trial and error and watchii  others. By making the mistakes oneself, one
is better able to gain an appreciation for the skill involved in tool production. as well as

the associated learning curve.
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additional thought processes that must be considered when using and studying

technology.

Like the ancient tool maker making an ulu, the artisan must have an image
(physical or mental) of what he/she intends to create. Associated with this, he/she needs
to have an image of the tools and materials necessary to carry out the task. The process
also involves knowledge of the properties and performance characteristics of the tools and
materials which are available. Based on this, the artisan must then choose the best tool for
the job (Keller 2001:34). It is essential for the artisan to have a good grasp of the active
processes involved, so that ratior  judgments can be applied throughout. Based on a
memory of successes and failures, the artisan can then employ culturally elaborated
“standards for diagnosing problems... and a repertoire of corrective measures” (Keller
2001:34). The improvisational skills necessary are built upon these standards and enhance
the ability of the artisan to apply corrective methods in a timely manner. This knov :dge
comes with experience, and can be used to understand agency and the reproduction and

evolution of technology in virtually any situation.

3.6 Conclusion

An anthropology of technology approach combining chaine opératoire and
concepts of agency can be used to gain a be r understanding of the production and use
of ground stone technology by the Thule. In characterizing the production process: d
uses of the various tools it is important to u  erstand why they made the choices they did,

as well as who made and used the tools.
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It is important to reiterate that a tool is ground in a certain way, dependent on
desired use, cultural tradition and the experience of the individual. This highlighting of
the steps involved in conception, productic and use of an artifact serves to deemphasize
the importance of the finished product. A lot may be understood about a past technology
by looking at the artifacts in terms of their life histories and the actors who used the
technology. This is a critical aspect of the present research, as each artifact has its own
history and background which should not be overlooked. By experimentally replicating

and using artifacts, we are better equipped to understand their function and life histories.
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Chapter 4: Ground Stone Tool Descriptions

In order to apply the chaine opératoire and constellation of knowledge models to
better understand the Nachvak ground stone assemblage, the artifacts must first be sorted
according to provisional function. Sorting by traditional typologies also highlights the
need to further organize those tools that do not tit into specific tool categories (i.e.
polished stone), as well as those that fit into more than one category (i.e. blade preform).
Those without an explicit function may be sorted according to their place in the
production process, namely the implements, by-products, unfinished tools and finished

tools.

While it is useful to sort artifacts by functional typologies, doing so ends up
stressing the final product, as opposed to the stages and techniques that lead up to its
eventual discard. Highlighting both provisional function and role in the production
process allows for a better understan ng of ow each artifact makes up only part of the
greater ground stone assemblage. Whether it is a polished flake or a finely crafted
toggling harpoon head, each is infused with its own ‘life history’ (Schiffer 2001:3) that
communicates somethii  about ti  use of Inuit ground stone technology. Knowledge of
the functional tool types and production processes can then be used to guide the
experimental process, stressing the mits of the technology: provi ng examples of each
stage in the production process; and ultimately generating an appreciation for the ti e

and skill associated with tool proc ction ar  use.





















4.1.1.1 Weapon Blades

Weapon blades are defined here as any blade that was clearly designed for hunting
or warfare. This includes end blades for ha oons and lances, as well as the stemmed end
blades used to tip arrowheads. Ethnographic sources also note that knives were used by
Inuit people as weapons against wolves (Bilby 1927) and other people (Woodman 1991).
As with many aspects of Inuit ground stone technology. the design and morphology of

each blade is largely dependent on  1ction.

4.1.1.1.1 Harpoon Head End Blades

Before discussing the ty] ofha >on head end blades. it is important to
understand the various aspects of the Inuit toggling harpoon as well as its use. While there
were many varieties of harpoons, they were either thrown or thrust into the prey.
Harpoons were used for harpoonii  se: . at the breathing holes and for hunting in open
water. Larger varieties would have been used depending on the size of the game. The
open water harpoons consisted of'a main shaft affixed to a smaller foreshaft, which in
turn was affixed to the harpoon head. This setup increased flexibility, preventing the
harpoon from breaking if it was unable to penetrate the skin of the larger animals
(Bennett & Rowley 2004:268). Whi  “throwing harpoons had a loose or movable
shaft...designed to come apart from the socket piece as soon as the animal was struck”
(Park & Stenton 1998:4). those intended for thrusting had a ““fixed” foreshaft that released
with “a backward tug on the harpoon shaft as the animal is struck” (Park & Stenton
1998:4).The main shaft of each would have also had a finger rest just ahead of the

balance point for optimal grip. thrust and ¢« trol.
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Each toggling harpoon head would have been attached to a sealskin float via a
skin line (Bennett & Rowley 2004). When the toggling harpoon head enters the animal, it
detaches from the shaft and rotates so that it cannot fall out of the entry wound. Bennett
and Rowley note that antler was preferred over ivory in the manufacture of harpoon heads
because ivory is more sensitive to the cold and could shatter if it struck the hard ice

(2004:268).

The float was connected to the harpoon with a skin line attached to a hole in the
harpoon head, or a hole in the side of the h  yoon end blade itself. These floats were
made from a skinned seal, taking care to remove the carcass and blubber without
damaging the skin. All extraneous holes were then sewn with baleen or skin twine, and/or
patched with wooden disks. Both the line and the float were carefully maintained as they
are the last means of preventing the animal from getting away (Bennett & Rowley 2004).
Finally, an inflation tube with a mouth piece was used to inflate the float, which was then

plugged with a small plug made of >ne or ivory (Turner 1979 [1894]:84).

The aim of the float was to allow the user to track the animal, and to act as a
drag, tiring the animal as it tried to get away. It could also serve as a buoy, indicating the
place where the animal sank, if that transpired. While not as relevant for breathing hole
sealing, this is worth noting, as seals struck in open water may sink after death due to the
struggle and exhaustion associated with being struck with the harpoon (Bennett &

Rowley 2004, Turner 1979 [1894]:84).
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4.1.1.1.2 Lance End Blades

Much larger and more elongated than the harpoon head end blades, lance blades
were fixed to shafts and used to kill both sea and land mammals. Sea mammals would
first be impaled with the harpoon and then struck repeatedly with the lance once it was
within range (Bennett & Rowley 2004:271). The size of the lance blade increased with
the size of the game. Using a small lance would be futile for whale hunting as it would
require repeated strikes to equal the image of a larger blade. In a lition to this, a small
blade might not be large enough to penetrate the thick skin and blubber of suchal: 2e
animal. Likewise, using a large blade on a seal would create unnecessarily large holes in

the prized pelt.

Lances were also used m akay :to hunt caribou while they swam. The
hunters would be stationed near a known caribou river crossing. Once the caribou were
spotted crossing the river kayaks we deployed up river. Meanwhile others would scare
the caribou back into the water where they were most vulnerable (Boas 1907, Bennett &
Rowley 2004). Females were harvested for eir light skins for use in making clothing,
and males for their greater proportion of m¢  and heavier skin used for other purposes

(Turner 1979 [1894]:85).

Ten finished lance blades were recovered. as well as one large blank that could
have been made into a lance blade or a knife, four lance blade preforms, and one preform
that could be made into a harpoon h: 1 end blade or lance end bla . Of the finished
lance blades, half were large and wide, prot Hly for whaling and the other half were long

and narrow, probably used for lancing smaller game.
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There are many reasons for the lack of large lance blades. irst of all, broken
blades may have been reused (i.e. compare :Cx-3:602 and [gCx-3:6659; Figure 4.5). Not
only are the bases of the latter specimens equal in length, but the hole in the bottom
corner of each lines up as well. The remaining distal edge of IgCx-3:6659 appears to be
intentionally chipped, possibly in preparation for grinding. Once ground. this object could
function as an ulu or scraper. The higher proportion of harpoon head end blades than

lance blades may thus be attributed to the reworking of broken lance blades.

4.1.1.1.3 Arrowhead End Blades

Bow and arrow technology was also an important part of the Thule hunting
repertoire. It was used for the short range hunting of large land mammals and small game
such as ptarmigan and hare (Turner 1979 [1894]). At times, bows were also used in self
defence, as was the case during a failed Inuit abduction on Baffin Island in 1577, in which
Frobisher was shot in the buttocks as the prospective Inuit captives tried to escape

(Vaughan 2004:4).

There were two main types ¢  bows: long bows and curved bows. They were
largely composite items, made of available wood and/or baleen, bound and spliced
together with braided baleen and sinew for added strength and flexibility (Birket-Smith
1976 [1929]a, Turner 1979 [1894]). 1some areas, like Labrador, where wood is more
plentiful, bows may have been shaped out of a single piece of wood.

Archaeological examples from L j-1 indicate that arrowheads were made of
bone, antler, and slate. Ground stone arrow ads have been classified as triangular end

blades with a hole in the center (Figure 4.6) (Schlederman 1975). They are provisionally
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tongue and leave a blood trail for the hunters to tollow (Bennett & Rowley 2004:69,

Mathiassen 1976 [1927]:63).

Weaponry makes up a large portion of the Inuit ground stone tool kit, highlighting
the Inuit dependence on the hunting of animals to survive. It is for this reason that they
needed situation-specific weaponry to effer  vely hunt game that came (or was stalked)

within range.

4.1.1.2 Knife Blades

Knife blades were, and still are, vit: in the processing of the flora and fauna
collected by the Inuit. As with other aspects of Inuit technology, some knives were
decorative and decorated, while others were designed with specific tunctions in mind.
Baikci (1970) suggests that they were made because “they were indispensible, not
because [they] were pleasing to the senses” (Balikei 1970:4). Inuit ground stone knife
blades may be divided into four categories, based on function and morphology. These
include: uluit, baleen shaves, flensing knives, and “*men’s knives.” Uluit and men’s knives
can be broken down further based on subtle differences in morphology, hafting method

and use.

4.1.1.2.1 Ulu Blades

Not unique to the Inuit, the ulu blade category incorporates all crescent- shaped or
semi-lunar blades (Rankin & Lebreche 19¢  Steiner 1941). Mainly used by women
(Rankin & Lebreche 1991, Turner 1979 [1894]), the size of the ulu and the edge shape

depend largely on style and the desired function. “Each woman had a series of uluit of

58



different sizes and styles for difterent tasks. The working edges of uluit were also
sharpened differently, depending on their use’ (Bennett & Rowley 2004:305). Bennett
and Rowley give the example of a woman with three uluit: one to scrape caribou skin;
another to cut it; and a third for more general tasks like cutting meat, preparing it to be
dried, and eating. The first two uluit would be used only by the owner for those specific
tasks, thus ensuring that they would not be dulled by improper use (Bennett & Rov 'y

2004:305).

In some instances, specific names were given to certain types of uluit, like the
Kimalig, *a small ulu used for c1 ing skin patterns.” (Bennett & Rowley 2004:305). Oral
histories also indicate that uluit may have been very personal in nature, with girls
receiving small uluit at a young age (Bennett & Rowley 2004:305). There are also
accounts of women being buried with uluit after death, and the women taking her
working tools if she divorced, reiterating how their ability to make and mend clothes was
essential to their survival (Bennett & Rowley 2004:299). In addition to the uluit of
varying sizes, the women’s sewit kit wou have also included whetstones, stretchers,
scrapers, needles, thimbles, thimble holders. boot creasers and awls. All of these were
kept in a special bag, sometimes made of skin (Bennett & Rowley 2004:304). The ulu
was also integral for skin processing, with each stage requiring a different type of ulu,
including blunt uluit for the removal of fat and blubber. and sharper uluit for removing
hair, cleaning flesh, and cutting skins into manageable strips for use as boot soles. t ngs,

drying racks, and other products \..alikei 1 ) 2).
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miniature uluit reveals that IgCx-3:2., U (Figure 4.8 d) may have been used. This is due
to the extensive striations along its blade surface, and the appearance of striations at a
forty five degree angle from the blade edge. The other examples either lack a blade edge,
are finely polished, or have striations made during manufacture and not use. Use
striations would be primarily concentrated along the blade edge, while manufacture
striations would be largely removed during the polishing stage of manufacture.

Estimates of total length (one tip to e other) and size take into account the
portion of the remaining blade as well as its thickness and weight. For example, IgCx-
3:3723 is the tang to blade portion of an ulu, representing approximately 25% of a
complete specimen. With a weight of 13.6¢. the complete ulu should be around 55.4g,
well within the range of the larger ulu category. and significantly heavier than their small
and miniature counterparts.

There are also variations in the size of the ulu tang. whether or not it is present,
and the placement of hafting holes. ~ s variation may depend on personal preference,
and/or the intended end function of the ulu. Of the fourteen uluit with identifiable tangs,
eight were drilled and six were not (Figure 4.8). Ot the drilled specimens, four were
drilled below the tang (Figure 4.8 f, j, k), an four in the middle of the tang (Figure 4.8 i,
m). Due to the fragmentary nature of twelve of the uluit, it was unclear whether or not
they had a tang. In these instances, two fragments were drilled, while the other ten were
not. These variations in hole placement would ultimately affect the sturdiness of the haft,

and the depth of the handle’s tang slot.
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dry while cutting the whale and hauling the pieces to shore (Taylor 1971:297).
Waterproof seal skin wading pants and mittens were also used to retrieve the pieces of the

whale as it was brought ashore.

A fist sized bladder was added to the knives’ handles to enable them to float if
they were accidentally dropped in the water (Taylor 1971:298). The buoyancy of the
knife was compounded by handles, often 41t in length, which would ultimately
compensate for the weight of the large slate lade. Missionaries in Okak also noted that
the large blade at times functioned as a temporary oar when paddling the umiak back to
shore (Taylor 1971:298). Such technology ; 1dually disappeared with the adoption of

European whaling techniques and implements and the disappearance of whales.

The only possible flensing knife blade recovered from Nachvak Village came
from House 12 (Figure 4.9 ). 1gCx-3:4100 measures 174.2mm by 67.6mm. with one side
sharpened to form a blade edge ¢ ~ahole i the top middle portion of the blade for
hafting. While brown residues obscure much of the microwear on the blade edge.
extensive micro-flaking is indicative of heavy use. In accordance with Okak missionary
accounts, a flensing knife of that size would have required a lengthy handle to

compensate for the 148.9g weight of the blade.

4.1.1.2.4 Men’s Knives
Mathiassen (1979 [1927]) divides men’s knife handles into four main categories.
Division in this manner may be used to determine how the blades would have been hafted

and subsequently used. The men’s knives include: the aforementioned flensing knives,
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Sixty-five knife blades were recovered trom IgCx-3. including sixteen end-slotted,
fifteen end-slotted stemmed, ten side-slotte  three hafted in a split handle, and eighteen
others which may be distinguished from other end blades, but it is unknown how they
were hafted. The number of double-edged end-slotted end blades may be a conservative
estimate as it does not include end blades t ! could alternatively be used to tip lances,

harpoon heads and arrowheads.

While the stemmed end b {es would have been hafted into the end slot of a
handle, they are distinguished from their end-slotted counterparts, because of how ey
would have been hatted. Stemmed end blades would have been inserted into a bored or
cut slot in the end of the knife handle and potentially secured with sinew binding and
animal glue. The hafting method for the stemmed end blades is more like that of the

undrilled uluit and the drill bits.

A total of seventeen stemmed end blades were recovered, sixteen made of slate
and one made of nephrite (F* 1re 4.15). Nine of the stemmed end blades were complete,
with six broken and two at the prc »rm stage of manufacture (Table 4.3). 1gCx-3:3097
(Figure 4.15 1) is an anomaly because holes were drilled in the middle and bottom corner
of the blade, possibly to augment hafting. Cracked along the holes and part of the stem,
the fracture of this piece may be attributed to the holes not being lined up properly during
the drilling stage of production or it having  en made from a portion of a recycled blade.
Three of the stemmed blades (IgCx-3: 4612, [gCx-3:946 and [gCx-3:4945) were

miniatures. While microscopic wear on each suggest that they may have been hafted, they
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working specific materials (i.e. usir slate to

drill nephrite). LeMoine (1997) demonstrates

- . _ Tang
that drill bits made of chert, copper, iron ar
slate could all be used to drill antler, as long
as it was properly soaked in advance. In Shaft
contrast, only the iron bit was able to drill dr .
Y y Tip
antler, while the slate bit broke, the chert bit Figure 4.21: Anatomy o1 a ari

bit (1gCx-3:3396).
threatened to break. and the copper bit faile 1o

remove any material at all (LeMou  1997:28).

The drill bit (Figure 4.17 ¢)

Feature Nephrite | Slate | Total
typically consists of three parts (Figure
House 2 - 1 l
4.21): the tang, the shaft and the t :
): the tang, the shaft and the © House 2 Midden I - ]
tang is often rectangular, or flat on t ‘ House 4 4 1 5
House 6 3 3 6

wo or more sides to facilitate hafting.

louse 1V VIidden ] - ]
The oval shaft of the bit determines the

House 12 4 ] 5

depth and diameter of the drilled hole. —
epth and diameter of the drilled hole Lotal 3 5 09

When drilling media thicker than the
Table 4.2: Distribution of drill bits by house

length of the drill bit shaft. the object and material type.

would be turned over and drilled from the ¢ Hosite side. If not done carefully, the holes

may not line up, making it difficult to insert a rivet or peg. The tip of each bit may ¢ .0 be

sharpened in difterent ways depending on the media being drilled.
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Of the nineteen drill bits from Nachvak Village (Figure 4.22), fourteen were made
of nephrite and six of slate (Table 4.2). They were distributed evenly among the features,
with the exception of House 2 and the two middens, which each only produced one stone
drill bit (Table 4.2). Given that only five of the nineteen drill bits were complete it
appears that the bits were normally abandoned when broken or exhausted (Table 4.3).
Exhausted shafts result from the repeated use and resharpening of the tip and shaft until it

encroaches too close to the tang to be functional.

Table 4.3: Distribution of drill bits by portion remaining and material type.

Nephrite | Slate | Total i
Complete (tang, shaft, tip) 2 2 4
Only tang-shaft remaining 4 l 5
Only shaft remaining 7 Z Y
Only tip remaining 0 0 0
Preform 0 | I
I |
Total 13 6 19 |
J

Differences in drill bit size «  be accessed through the comparison of respective
shaft widths, as it is the only consistent measurement that can be taken for most of e
drill bits recovered. The only exception to this is the drill bit preform (IgCx-3:5631)
which did not have a finished shaft. This comparison reveals two distinct sizes of drill
bits: those with shaft widths between 7.9mm and 8.3mm, and those between 2.2mm and
5.9mm. While the five slate drill | s have ¢ average width of 4.4mm, nephrite was used

to make drill bits of every size (Figure 4.23).
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4.1.3 Awls and Gravers

Both awls and gravers may be characterized as having a rectangular proximal end
converging into a sharp V-shaped multifacial ground point at the distal end (Hall
1971:41). Both are very similar in morphology. but different in the way that they were
hafted and used. Awls are often hafted at the base of a Y-shaped handle, made of antler or
bone (Figure 4.18 c, 4.25 a) (Turner1979 [1984]), while gravers are often hafted into a
two-part knife handle (Figure 4.25 b) (LLeMoine 1997).

Awls would have been used to pierce
holes in skins, creating a hole fora1  dle —///j
(LeMoine 1997), or for gouging holes in wood / //?
(Turner 1979 [ 1894]). LeMoine (1997) l \ %

maintains that awls are a residual category, a b

encompassing any pointed objects that coul . .
Figure 4.25: Hafting for awl and

graver: a) awl (adapted from Turner
1979 [1894]: 114) b) graver (adapted
from LeMoine 1997:25).

potentially pierce a hide. While bone awls
exhibit crushing due to the pressure of
pressing the awl through the hide (L.eMoine 1997), additional use wear studies on the tips
of prospective ground stone awls may be needed to adequately decide whether or not they
were indeed used in this fashion.

Tipped with ground stone : well as bone, metal or tooth, gravers would have
been used to incise lines and other details into antler, bone, ivory (Hall 1971), and
presumably wood and soapstone. LeMoine notes that they are also commonly referred to

as splitting knives, used to “split bone and ¢ ler using the "groove and splinter’
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the amount of time required to make adequate nephrite adze blades. Due to the variable
strength of slate samples, harder varieties of slate, nephrites, and metamorphic rock, such
as serpentine, are prime candidates for adze production. Additional studies are nee d to
explore the production and use of adzes, including how the use of smaller adzes diftfers
from the use of larger examples.

The large rectangular ground stone objects categorized as large adzes blades may
have alternatively functioned as dull-bladed scrapers, “probably used for cleaning skins”
(Boas 1974:521), and potentially not large bladed adzes at all (Figure 4.29). Boas (1974)
illustrates four similar examples hafted into handles and held in place with baleen straps
or thongs. There are more prefon made ¢ of slate than nephrite (Table 4.5). This may
be attributed to the curation of nephrite, and the workability of slate compared to nephrite.

Four adzes are highlighted ]  :, as they each tell something ditferent about the
production and use life of Inuit ground stone adzes. IgCx-3:6796 is unique because it is
one of the few artifacts in the Nachvak assemblage made out of serpentine (Figure 28
a). In addition to this, intensive polish on o1 surface indicates that it functioned as a
whetstone sometime during its life history. The use of serpentine in this manner may also
hint at awareness of the material and e merits of its use as compared to that of slate. It is
also possible to learn about the hafting of the large dull blades through the examination of
the notches of IgCx-3:1189 (Figure 4.28 ¢). This specimen was probably lashed into a
handle, perpendicular to the flat portion of 1 - blade, not unlike the dull scrapers

discussed by Boas (1974) (Figure 4.29). The notches would aid in the lashing of the blade
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to the handle. Not unlike a miniature axe, 1gCx-3:2309 is an adze blade with a bifacially
worked edge, heavily polished by extended use and sharpening (Figure 4.30 c). Hafted as
a small adze blade, 1gCx-3:4052 (Figure 4.30 b). on the other hand offers a unifacial edge
with a multifaceted dorsal side. Both of these differ from the more typical Inuit adze
blade (Figure 4.28 b) which is relatively flat on both sides, with one unifacially tapered

edge. The variation in size and blade angle most likely indicates differential uses.

4.1.5 Beads

Beads were used to decorate women’s hair and clothing so that they would make a
sound while walking (Bilby 1923:110, Turner 1979:148). among other things. While
initially made of ground stone, ivory, amber, etc. the Inuit also traded for beads made out

of iron, copper, glass, and other foreign materials.

Eight ground stone beads were recovered from lgCx-3, five of which are complete
and three of which are preforms (Figure 4.30). Four out of five of the complete specimens
were circular, with a hole drilled in the center. 1gCx-3:2284 (Figure 4.30 j) varies slightly
as it appears to be a triangular b 1 with a partial drill hole in the center. Of the three
bead preforms, two were mac of nephrite and the other made of slate, all in varying
stages of production. Triangular in shape, I; x-3:2284 (Figure 4.30 j), is partially drilled,
showing that drilling could occur at anytime during the bead production sequence. IgCx-
3:1729 (Figure 4.30 g) and [gCx-3:4181 (Figure 4.30 i) are further along in the
production process, with right angles requiring some additional polishing before they are

complete.



On average, the nephrite beads are thicker than their slate counterparts. This may
be attributed to the difficulty associated with working the material, and the makers not
wanting to waste whatever nephrite was available to them. The cc »urs chosen for the
beads are also noteworthy in that the more common blue-grey slate was not used in the
production of the slate beads; two are a dusky red, while the other two are a weak red. All
of the nephrite beads however are the same dark greenish grey, w 1 the exception of a
pale light green IgCx-3:2284 (Figure 4.30 j). Additional testing will need to be conducted
to determine whether or not they came trom the same source.

In addition to the beads, & ossible small amulet was also made of ground stone.
[gCx-3:5578 is a weak red triangt r piece of slate with a hole drilled in one corner. It
measures 12.4mm x 10.6mm. Its weak red color differs from most other slates, potentially
increasing the rarity and/or value of this piece. It was classified as an amulet because of

its suspension hole and its similarity to the beads found in the assemblage.

4.1.6 Round Slate Disk

In addition to the beads and baleen shaves, a round slate disk (IgCx-3:4187) was
also recovered from the site. [gC  3:4187 is a light brownish ey disk measuring 18.5m
mm by 17.7mm (Figure 4.30 1). It is not a baleen shave because of its small size and
flattened edges. Quimby describes such flat, thin. ground slate discs as being a form of

game counter (1940:159).

4.1.7 Conclusion
Sorting by provisional function serves to highlight the different types of tools, as

well as the variations that exist between classes. Gaining an appreciation for the breadth



of Inuit ground stone technology also allows an experimental tool maker to better
understand the tools and implements available to Inuk tool makers of the past. Knowledge
of ground stone technology may be amplified by sorting the ground stone artifacts by
their role in the production process, as well as by experimenting with the production and

use of analogous artifacts.

4.2 Classification by Role in Production Process

Working on ground stone :quires knowledge of the prop: ies of the material, the
techniques needed for working it, and the ¢ lity to improvise and troubleshoot any
unforeseen problems that may be encountered during the production process. These are
best understood in the chaine opératoire context, where one step needs to be finished
before the next can commence. Before dividing the artifacts by role in the production
process, it is important to outline the stages of production in relation to the production

techniques and diagnostic artifacts found in the archaeological record (Figure 4.31).

Once the raw materials have been collected, the tool maker selects pieces of slate
or nephrite that closely resemble the size and thickness of the desired end product,
increasing time and energy efficiency in the end. Manageable pieces are otherwise
broken from an outcrop using an available stone or manipulated through bipolar
percussion, namely by placing a slab of raw material upon a larger, often flat rock (anvil
stone) and hitting it from above with a hammerstone (Figure 4.32) (Jeske 1992). From
this stage, either the blanks are made or manageable pieces are brought back to the main

settlement for turther processing (Stout 2002).
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used, the stages of production, and the corresponding artifact types that make up the
archaeological record (Hiscock 2004) (Figure 4.31). Hiscock (2004) argues that knappers
of the past might not have necesarily though about and compartmentalized the production
process in the same way that archaeologists and experimental knappers often do. He goes
on to argue that tool production is fluid, employing both functional/technological and
social/stylistic criteria in making decisions; tools are made and used in a social context

and cannot be separated from one another (Hiscock 2004).

Artifacts can be further ¢ sified by their role in the production process, in
accordance with Sinclair's 'constellation of knowledge' concept of agency (Figure 3.2).
These include manufacturing implements. unfinished tools, by-products, and finished
tools. Not only are the ground stone artifacts associated with specific stages of
production, but they are shaped ¢ | worn differentially depending on how they were
used. Use wear was concentrated on the particular portion of the tool that was used the
most (Rots 2004). This can also be helpful  determining whether a tool was finished, in

the later stages of the formative process, ar whether or not it was used at all.

Out of the six hundred and sixty six ground stone artifacts examined, only 48%
can be clearly classified as finished tools. A t¢ | of 22% are implements used in the
manufacture of ground stone tools, and an additional 20% are untinished tools in varying
stages of repair (blanks and preforms). A further 9% of the ground stone artitacts can only
be classified as ‘miscellaneous’ as they are too fragmented to be clearly assigned to a
specific category. This division of the artifacts according to role in the production process

clearly highlights how finished tools make up almost half of the total ground stone tool
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will often show you how to knap using their hammerstone, but you will often not be
allowed to touch it. Instead, it is expected 1 it you try with your own stone. The personal
nature of the hammerstone may stem from the time associated with finding one with the
desired weight, shape and durability. It would be very inconvenient to look for a
hammerstone each time you wanted to shape and/or rework a tool. If they are pers. al
artifacts, they may be curated and subsequently not as visible in the archaeological

record.

4.2.1.2 Sand as an Abrasive

While not collected during excavation, the potential use of sand in conjunction
with water as an abrasive agent should also be discussed. First of all, quantification of the
amount of sand used would require intensive screening of sand particles through multiple
screens, as well as the separations of sand particles with a microscope, similar to the
separation of seeds in paleoethnobotany exercises. Some of the sand is so small it would
fall though the screen and would remain relatively indistinguishable without the aid of a
high powered microscope. Distinguishing between abrasive agent sand, sand from the
production process, and the sand that occurs naturally in the soil matrix would be a time
intensive process, if not impossible. Experimentation is needed to discern whether or not
this is even possible. Relative amounts of sand and grit could be measured in a controlled
experiment where the whetstone is of a particular color and material type. and the media
being worked is of'a markedly different color and material. The study ot sand as an
abrasive would also be an important experiment, as grinding makes the process of

working stone much more efficient (Darwer 1998).
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fine-grained mudrock, medium-grained san itone

and serpentine and coarse-grained varieties of

sandstone, breccias and conglomerate rock. Other

coarse grained materials that cannot be defi :d by

particle size include granite, dolomite and

labradorite. Identifications were made based on the
criteria outlined in Table 4.8. With this, gra

was determined by comparing the materials with

the particles sizes highlighted in Figure 4.34.

Table 4.8: Categories used in the identi

size

0.095 ~

g ¥

Figure 4.33: Comparative chart
for estimating grain size (Stow
2005:110 - Figure 3.28).

ation of whetstone material type and

coarseness ( ow 2005).
(o Particles | | Other
. Particle | visible to .
. Grain . \ -ontal | Information
Rock Type | Material .. Size the
Size (mm) naked layers | Useful for
o Identification
_eye’
Sedimentary | Mudrock Fine <0.063  No Yes
(Siltstone/
Mudstone/
Shale) _
Sandstone Medium | 0.voo- ves Yes
0.50
Sandstone Coarse | 0.5-2.00 Yes Yes
Beccias Coarse <2.00 Yes Yes
Conglomer- |
|
Igneous uranie 1 onren nin | Vao | No
Metamorp- Serpentine vieqium | n/a NO Yes Platy/fibrous,
hic scaly
Tectosilicate | Labradorite | Coarse | n/a " Yes No Shiny blue
(Plagioclase flecks when

Feldspar)

held at angle to
light.
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High numbers of fine grained whetstones may be attributed to the brittleness of
the stone and the abundance of particles removed during use. Harder, coarser stones tend
to degrade more slowly than finer varieties of stone, except for dolomite and other fragile
coarse-grained stones in which tl  r outer, more weathered edges crumble away until the
solid interior is revealed. Known for its fine grain size “mudrock is a general term for
sediments composed chiefly of silt (4um to 62um) and clay (<4pum) sized particles”
(Tucker 2003: 39). These ftine grains remove small amounts of material from the blade’s
surface to form the optimal cuttii  2dges. Not only do these types of stones occur more
frequently in the archaeological record but ey also are among the most common among

all lithic types (Tucker 2003).

Sandstone whetstones are coarser than mudrock, but not as coarse as their breccia
and conglomerate counterparts. Matrices of silt and clay are intertwined with coarse
grains like quartz, feldspar, and other rock. he relative concentrations of these
ingredients depend on the environment in v ich they were formed. This subsequently
results in a somewhat arbitrary division between medium (0.063-0.5mm) and coarse-
grained (0.5-2.0mm) varieties of sandstone. The primary difference between sandstones
and mudrocks is that sandstone feels slightly rougher than mudrock with inclusions
visible to the naked eye. The glassy nature of quartz particles shimmer when held at an

angle to the light.

Breccias and conglomerates are the coarsest variety of sedimentary rock. The
majority of particles are 2mm in diameter or more, due to the larger fragments of quartz

crystals present during formation. Any less 1d they may be classified as pebbly
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sandstones or pebbly mudstones. Due to the nature of sedimentary rock, some of these
whetstones may be banded with finer grained mudstone and/or sandstone layers

cementing the larger particles of quartz or o 2r minerals in place (Stow 2005).

Aside from sedimentary rocks being used as whetstones, other rock types were
also used. They include: medium grained serpentine, coarse grained igneous granite, and
coarse varieties of feldspar, like labradorite. According to Chesterman (1979), serpentine
ranges between three and five on the Moh’s scale of hardness. This platy fibrous mineral
is described as greasy or waxy to the touch and does not appear to be widely used a
whetstone. The formation of serj 1tine is discussed below in relation to nephrite

(Chesterman 1979:527).

Despite having the same rating as slate on the Moh’s scale of hardness (Table
5.1), granite’s usefulness as a whetstone comes from its resistance to crushing and
weathering, as well as the coarseness of its rough and pitted veneer. High in silica,
potassium, sodium, and quartz, granite alsc as the ability to take on a high polish
(Chesterman 1979: 695). Plagioclase feldsf ~ whetstones, such as labradorite, are useful
for the grindir  of nephrite because they have a rating of 6.0 or more on the Moh’s scale
of hardness. It is important to note that labradorite is only one type of plagioclase
feldspar. As an “important rock-forming mineral™ (Chesterman 1979: 510) examples can
be found throughout the world. The labrad: te version is worth noting, because examples
were found in the whetstone collection. It is commonly collected in eastern Labrador.
These are just some of the rocks and minerals used as whetstones; in-depth discussion of

each and every whetstone is outside the scope of this project.
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While seven slabs of unworked slate were recovered, there was no nephrite on site
that was not worked in some fashion. This could be attributed to the rarity and consequent
heavy curation of the material. The slate slabs range in size from 7lmm to 190mm in
length. Three were flaked during reduction »m a larger piece of raw material (IgCx-
3:2128, 6313, 714), while the other four were not (1gCx-3: 2280, 4576, 2823, 4088). A

large soapstone blank was also recovered from House 2.

4.2.2.2 Blanks

Blanks fall between raw material ar preforms in the production process (Figure
4.31). They have the potential to be crafted into virtually any ground stone tool., only
limited by blank size and the cultural and practical experiences of the tool maker. It is
beneficial to have a blank as close as possible to the desired end product, as it minimizes
the amount of flaking and grinding required to finish the task. For example. [gCx-3:6024
(Figure 4:13 d) may be crafted into an ulu, large knife, end blade or 1y of the other
smaller ground stone tools. Thirty-one blanks were recovered. Twenty-nine blanks were
made of slate and two of serpentine (1gCx-3:4511, 4975). They all appear to have been

ed fromala rslab of raw material.

4.2.2.3 Preforms

Preforms are modified blanks that have gone through a phase of production
designed to form them into an identifiable end product. Ascribing preforms to a particular
end goal may however be problematic, as many preforms have the potential to be crafted
into a variety of ground stone tools (Kooyman 2000:47). Comparisons of blanks and

preforms allows for a better understanding of the various parts of the production process.
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to sand produced from the grinding of the whetstone and the media being ground, there
would also be naturally occurring sand tracked in from people living in the house. The
sand may have also been used as grit to aid in the grinding process. The separation of the
sand would be too labour and time intensive, and would be better assessed using
controlled experiments. If actually feasible, such an experiment would compare the sand
residues from distinguishable whetstones and slate preforms that are ground above a tarp
that would collect all the sand particles. One could weigh the whetstone and preforms

before and after grinding and estimate how much material was lost through grinding.

4.2.4 Finished tools

While they are the most\ ued and aesthetically pleasing, finished tools make up
only 48% of the total ground stone assemb e (Figure 4.33). These finished tools are
used by archaeologists to define cultural groups and provide information about a variety
of topics, such as seasonality. ecc omic strategies, raw material usage, assemblage

variability, and division of labour (Banning 2000, Odell 2004).

Not all the finished tools are compl . A total of 34.6% are complete and 65.4%
were fragmented. This high perce »of I ken tools reflects the fact that most tools
eventually break during use. While larger tools have a greater likelihood of being
recycled into smaller tools, only 2.4% or sixteen of the six hundred and sixty-six ground
stone tools appear to be clearly reworked. Reuse of other tools is debatable as they may

have been reworked to such a degree that the original tool is not longer recognizable.
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blade. If found individually, scattered throughout the house, they might otherwise be
classified as three identifiable fragments, four polished fragments, and three
miscellaneous blade fragments. Assembled together (Figure 4.42) they reduce the number
of polished and miscellaneous blade fragments, while at the same time shedding light on

how these artifacts were formed.

4.3 Conclusion

Classitying tools by their role in the production process reinforces the notion that
ground stone technology consists of much more than the finished tools that we observe in
the archaeological record. Analysis of manufacturing implements, unfinished tools, and
by-products completes the life histories of the artifacts recovered. It also aids in
understanding ground stone technology and production of experimental replicas by
providing tangible examples of the implen its used in manufacture, and what tools look
like when they are only partially finished. Looking at tool manufacture in this way also
provides practical examples of how things can go wrong, such as accidental fractures,
holes not lining up and other unforeseen problems. The production of tools can be further
understood through a comparison of the tw  main material types being worked, namely

slate and nephrite.
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Chapter 5: Comparison of Slate and Nephrite
Before discussing the experimental replication of Inuit ground stone techne gy, it
is important to discuss how nephrite is worked, as well as the similarities and differences
between nephrite and slate. These include hardness, sourcing, raw material procurement
strategies, evidence of tool production and the distribution of nephrite and slate artifacts,
based on house and function. Such a comparison ultimately highlights the pros and cons

associated with working and using each m: ‘rial.

5.1 Working Nephrite

Chosen for its toughness  d ability to resist fracturing as compared to slate and
chert, this strength comes as a mixed blessing. The very structure that gives it its strength
also ensures that it breaks unreliably. It cannot be flaked like chert, obsidian, or other
knappable stones, nor can it be reliably chipped as is done with slate. Despite this Inuit,
Chinese, prehistoric British Columbia Plateau dwellers and other jade and nephrite

working groups have demonstrated that it can be worked (Darwent 1998).

The primary way of workii  nephrite is through controlled tedious abrasion.
Investing a lot of time and energy into each nephrite object, such attrition may be used in
the initial stages of production in association with the groove and snap technique,
eventually leading to the laborious task of grinding an edge to form a blade. The
archaeological record reveals that Inuit ma - beads, drill bits, gravers and other tools out

of nephrite, likely requiring an array of me ifacturing implements and techniques.
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Looking at analogous examples of nephrite production and use can provide insight
into the unrecorded methods used by the Inuit of Labrador. Such methods were not
recorded by the early missionaries. ethnographers, and explorers who first began to write
about their encounters with the Inuit (Boas 707, Hawkes 1916, Birket-Smith 1976
[1929] a, b). This is because there was little interest in the production of stone artifacts,
and by that time iron had replaced all of the tools that would have previously been made
of nephrite (Kaplan 1980). It once again cc es back to the costs and benefits of using
nephrite and slate. Depending on e cost of trade goods and the qualities of the materials,
it may be more not be worth it to spend time and energy crafting tools out of nephrite,
when you can trade for a tool made of iron (i.e. iron tipped awls, knives, and drill bits). In
a similar vein, it is also easier to cold-hammer a piece of iron or haft a nail into a handle,
than to spend hours and hours working with the nephrite. This argument is reinforced if
one accepts McGhee’s (2000) and McCarti vy & Mack’s (1973) argument that the Thule

migrated across the Arctic in search of meteoritic and Norse smelted metals.

Darwent (1998) discusses the costs 1d benefits of making celts out of nephrite,
when ‘lesser’ materials such as slate  d serpentine were also available. He notes that
while it was worthwhile to invest the time and energy to make nephrite celts, its choice as
a raw material was also influenced by its role as a status symbol among the prehistoric
peoples of the British Columbia Plateau. Unlike in the eastern Arctic, there is an
abundance of well known nephrite sources throughout the British Columbia Plateau. In
this instance, time is the governing factor for nephrite use, not necessarily material

procurement or curation. Darwent (1998) notes that ethnographic sources reveal that










Hardness of the material being worked directly impacts the effectiveness of the
implements used to manipulate the stone. Relatively soft hammerstones and peckers
(below six) would shatter with repeated impact against a piece of nephrite. Likewise,
working nephrite with a soft whetstone wot 1 be futile, as the whetstone would
disintegrate with extensive use. A whetstone made of quartz, or high concentrations of
quartz or a harder material, would be necessary. Early groups in China worked nephrite
with diamond-tipped drills, or diamond or corundum dust fed through a hollow tube onto

concentrated portions of the nephrite specit n (Sax ef al. 2004).

5.3 Chemical makeup

Belonging to the inosilicate (chain silicate) group and the jade family, nephrite is
characterized by the affixation of silica tetrahedrons into **linked single or double chains”
(Chesterman 1979:537). These “linked chains™ are created with the interlace of tremolite
and actinolite, forming a dense compact m  ‘ral of “unusual toughness” (Chesterman
1979:537). They are metamorphosed in liquid form in conjunction with the crystallization
and fracture of serpentine beneath the earth’s crust. It is believed that nephrite forms
initially as a liquid flowing amongst the bo  “ing cracks of serpentine, during heating,
cooling and pressurization (Harlow & Sorensen 2005, Pearse 1975:3). The medley of
tremolite and actinolite then hardens to form veins of nephrite that vary in colour based
on concentrations of iron accumulated dur  ; conception. The color changes from grey to
dark green as the iron increases (Nagle 19¢  157). While nephrite is not as hard as chert,
the presence of minor amounts of quartz and other materials, the “intergrowth of crystals

in its structures and the lack of distinct boundaries” (Nagle 1984:157), allows for its



















portion of a serpentine deposit’s total mass. Forming in the cracks and fissures, if at all,
nephrite pieces could be very small in size and not be widespread and readily visible like

veins of chert or other clearly identifiable minerals.

The finding of a single nodule does not necessarily mean that a nephrite source is
nearby. Pieces of nephrite may have been deposited on the landscape as the glaciers
retreated from the Labrador coast. Paryk-Kara (2002) notes that nephrite placers are often
found in the eastern Sayan region in southe  Russia, as well as in British Columbia,
associated with areas of mountain— ley glaciations. He suggests that “under such
conditions, large nephrite blocks are easily removed from the loose serpentite,
accumulated in the moraine, and subsequently distributed as fluvioglacial boulder
placers” (Paryk-Kara 2002:437). The problem of finding a nephrite source may be tackled
through the correlation of soapstone and s¢  entine rich areas, mountain—valley glaciation
areas, trace element analysis of a variety of ephrite samples (Blackman & Nagle 1982),
and the use of a distance decay model to extrapolate where potential sources may occur

(Nagle 1986).

5.4.2 Slate

Slate is much more common than nephrite. It is essentially formed through the
metamorphosis and compression of mudro. , specifically shale. It may be formed in any
environment where mudrock is present. It easily splits into thin sheets along the
alignment of mica flakes in parallel beds. It commonly occurs as “steeply tilted outcrops
with jagged or irregular outlines due to we. iering” (Chesterman 1975:732) (Figure 5.3).

The color and strength of slate samples depends on their chemical composition. Gray to
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show extensive polish on at least one facet, dicating that they were used to grind
something much harder than themselves.

Conglomerates and breccias as well as granite, dolomite, labradorite and beach
cobble artifacts that show evidence of being used as whetstones all rate around 6.0 on the
Moh’s scale of hardness, equivalent to nephrite. While | could not conduct the standard
geology scratch to test variations in hardness, it is reasonable to assume that those with
higher percentages of quartz would rank higher on the hardness scale. and consequently

be more suitable for working nephrite.

The lack of whetstones higher than 6.5 on the Moh’s hardness scale also
highlights the need for additional methods for working nephrite, such as the groove and
snap technique, vices to hold the piece in p e, and/or the use of liquid and grit as
abrasive agents. The abundance of nephrite in ground stone assemblages throughout the
Arctic indicates that it was not impossible to work. It would have just taken additional
time, thought and energy. Such a sacritice would have been worthwhile, for the
production of a durable tool that would not fracture easily and required relatively little

sharpening over time.

5.6 Material Distribution

The distribution of slate and nephrite tools is also worth noting as it highlights the
pros and cons of using each material. While slate is used for virtually all tool categories,
except for manufacturing implements (excl ling drill bits), there is a notable trend
toward the selective use of nephrite. Nephrite is used mainly for small items where

durability is key, especially drill bits, awls. ravers, and small adze blades. These tool
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using comparable materials and techniques. As with learning anything, the quality of
craftsmanship can only increase over time as experience with a particular task increases.
One gradually becomes more efficient at tool replication, picking up on the nuances and
intricacies of tool production and use. Learning how to make the tools is also important,
as it highlights stages of production that might not have otherwise been addressed. Such
issues may include: how to form the transition between the shaft and tang of a drill bit

and the best angle at which to ho 2 blade to sharpen it effectively.

6.2.2 Raw Material

There is also an issue concerning the source and form of the raw materials used
for this study. Nephrite from the eastern Arctic was not available for this study, as a
commercial source has yet to be identified. Instead, nephrite used in the experiments
comes from a jade mine in northern British olumbia. In this area, nephrite forms in large

car-sized boulders (Jade West 2005).

Since the quality of a mineral may depend on the formative environments, and
even its particular placement within a source quarry (Taboada et al. 1998), it is logical to
assume that the British Columbia nephrite may not be of the same quality as nephrite
used by the Thule/Prehistoric Inuit  northern Labrador. When the experiments were
conducted, some of the work had in effect: eady been performed, and it is for this
reason that the time needed to take a piece of nephrite from raw material to preform is not

dealt with directly.



One of the problems that plague experimental replication is obtaining raw
materials from the same source, and in the same form as used by the prehistoric tool
makers. By opting for slabbed nephrite from British Columbia, two additional problems
are created. First, the source of the nephrite may affect its workability and secondly,
working from a slab instead of a cobble would undoubtedly affect the production| >cess.
With this in mind, starting out with a slab of a specific length, width and shape puts the

researcher at an instant disadvantage.

There is also the problem of slate procurement. Not all slate is created equal; the
strength and workability of slate depends o “three geographic factors: stratigraphic,
structural and metamorphic™ (Taboada er al. 1998:203). Each influences the thickness,
quality and structural integrity of the layers found in sources of slate. Weathering may
also affect the durability of slate as a raw material. The usefulness of slate located next to
the ocean is also debatable, since continuot  bombardment of waves and the salt from the
ocean would serve to weaken the rocks. One way to get around this would be to select

slate not directly exposed to the elements.

6.3 Replica Production

Artifact replication is the first step in an experimental approach to understanding
Inuit ground stone technology. In addition to knowing the context of the tools, and
ethnographic and experimental examples of how the tools have been made, this process
includes an evaluation of the successes and failures associated with tool production and
use. The usefulness of the experimental process will be explained within the context of

the production and use of slate and nephrite drill bits, as well as the unsuccessful
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reproduction of a nephrite ulu blade. Time and resources did not permit the replica n of
all tool types. Instead these examples will be used as a proxy for understanding the
methodology of drill bit production and how slate and nephrite react differently to the

production process.

Drill bits were chosen for replication for a number of reasons. They are small,
used in the production of most tool types and are arguably the easiest to make and test, as
compared to testing the efficiency of other  >ls such as knives, scrapers, and harpoon
head end blades. It is much easier to replicate the drilling of a number of media than to
simulate the motion of stabbing a 1l with a harpoon. The implements associated with
drill bit production are also much more compact and the process does not produce as
much refuse as other forms of ground stone technology. They may be used to address a
number of production related questions. suc  as: what is the chaine opératoire for the drill
bit production process? How does the greater toughness of nephrite as opposed to slate
affect tool production? Are additional steps required for the grinding of nephrite? I will
first discuss how learning to make drill bits can shed light on the relative difficulty of
working nephrite and slate. This dif -ence will then be quantified by time experiments

detailing the production of the same sized « |l bits out of each material.

6.4 Experimental Drill Bit Production
6.4.1 Experiment 1: Experimenting with Drill Technology

Betore delving too deeply into drill bit replication, it was decided to test whether
or not it was feasible to invest time and energy in the production of functional drill bit

replicas. It was first necessary to know if they could be made. along with associated
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implements. For this initial foray into drill bit production a piece of slate was worked with
a commercially available dual-sided whetstone that was coarse-grained on one side and

fine-grained on the other.

After producing a crude drill bit, it was then hatted onto a broken fibreglass tent
pole with masking tape. Rather than investing the time to make a functional bow and
mouth piece, the spindle was then spun between the hands until it successfully bored a
hole into a wooden door stop. T successtul creation of a hole with a homemade drill bit
allowed for the refinement of the replica drill bits and the techniques needed to produce

them accurately and efficiently.

This expertment showed that while it was relatively easy to make and use a
functional slate drill bit, making and using curate replicas using the same materials,
implements, and techniques as the Inuk tool maker would be a more onerous task.
Spinning the spindle proved to be hard on the hands and would ultimately take much
longer than using a bow. In addition to this, the spindle was relatively unstable, probably
due to the lack of pressure that resulted from not using a mouth piece or hand hold. While
spinning the tent pole by hand demonstratc that it was possible to operate a drill bit in
this way, it also highlights the 1 | for a bow drill and mouthpiece to fully replicate the

Inuit process of making holes.

6.4.2 Experiment 2: Determining the Tang
Followir this experiment, other slate drill bits were produced and hafted in

various configurations in order to f 1re out how to best haft the individual bits. It was



clear that the rectangular tang was vital for the successful hatting of the drill bit. It allows
the bit to be firmly hafted in place, when inserted into the tang slot on the chuck. It is
important that the slot be the right size; if it is too loose the drill will slip, dismount, or
even break during use. The same would ha; 2n if the tang was smaller than the drill bit
shaft: the pressures associated with spinning the bit would gradually dislodge it from the
haft. This explains why the drill bit tangs found in the archaeological record tend to be

rectangular in form.

6.4.3 Experiment 3: Creating a Nephrite Drill Bit

The aim of this experiment is to become tamiliar with working nephrite and the
chaine opératoire of drill bit production. Since the goal was to make a functional nephrite
drill bit, the accuracy of the whetstones used was not felt to be critical. The whetstones
used in this experiment included: commercial files, whetstones, diamond dust files and
mechanicals sanders. The effici ¢y of the inding materials was not timed. It shc |d be
noted that this was the only experiment, aside from Experiment 1, to use non-traditional
whetstones for grinding. This was done to get an initial feel for the material and tools

involved, as well as the time and  sociated with working nephrite.

After breaking a rectangy ir-shaped piece of the smaller nephrite slab, it was
secured in a vice and ground. The diamond dust file performed the best, taking off the
greatest amount of material per stroke, until the file became useless due to extensive
wear. In order to test the effectiveness of a variety of materials, a bastard file and a

portion of a coarse mechanical grinding w  :1 were used with limited success. The
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2. Grind the tang with coarse-grained whetstones, making it rectangular or square for
easy hafting. This will prove difficult later if one is trying to finish the tang while
holding onto the more delicate shaft portion of the drill. Grind the corners of the
preform opposite the tang. gradually removing more and more until it begins to

taper. Repeat until the shaft takes on an oval shape.

3. Smooth the shaft to remove any flaws that might otherwise reduce efficiency or

contribute to the breakage of the sh

4. Grind tip of shaft into tapered V-shape: add additional facets if required.

5. Haft into spindle or chuck.

This chaine opératoire will be used as a template for the drill bit replications to follow.
Familiarity with the production steps allows the experimental tool maker to better

simulate how the drill bits may have been made by the skilled tool makers of the past.

6.4.4 Experiment 4: Drill Bit Production T. 2 Triuls

After getting used to the materials and the chaine opératoire of drill bit production,
it was then necessary to begin the 1ore rigorous time trials. Replica drill bits were crafted
out of nephrite and slate using a labradorite whetstone. Drill bits were first made w 1out
a vice and then secured in a vice and ound with a mixture of water and sand to expedite
the production process. Only naturally occurring whetstones resembling those from the

artifact assemblage were used, to make the tests more authentic.

148



6.4.4.1 Experiment 5. Preform Production

The production of the preforms was not timed as part of this experiment. This is
largely because the Inuit would not have been working with slabs of polished nephrite
like the commercial specimens utilized here. Inuit tool makers would have worked with
nodules of nephrite scavenged from the beach or mined from a quarry, requiring
additional time and techniques. The uncontrollable nature of nephrite also made it
difficult to work; striking repeatedly on the 1ge of the nephrite slab produces little etfect,
until it suddenly gives way. breaking unpredictably in any direction. Repeated failures
necessitated multiple attempts at trying to make a rectangular preform that could then be
fashioned into a functional preform. It can be assumed that the Inuk tool maker would
have worked from a piece that resembled the size of the desired drill bit, limiting the

amount of material that needed 1o be removed.

For the later experiments in which the slate and nephrite preform had to be e
same size, the slate pieces were always worked later because they were the easier of the
two to work. Trying to make slate preforms 1at approximated the size of the nephrite
preform was difficult as the slate did not always fracture predictably. The preforms either
broke in half or fractured horizontally along their individual cleavage planes. Some slate
samples were also more resistant to hamme 1 than others. For this reason all preforms
were made from the same slab of slate. It should be noted that past tool makers may not
have been actively trying to produce two preforms of the same size. It would instead be
more practical to work with the raw materials available, using a piece already as close to

the desired goal as possible, thus  luc 2 the amount of grinding that would need to be
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(Figure 6.7 b, 6.7 c). An additional forty minutes of hammering the stone as hard as
possible along the desired edge, resulted in the fracture of the blade preform into three

pieces (Figure 6.7 d).

This failure reinforces the aforemer  oned toughness and unpredictability of
nephrite. The only guarantee is that it will eventually fracture somewhere in the targeted
area. Additional techniques are likely necessary to guide the production process. For
example, incising a line for the groove and 1ap method would serve to interrupt the

percussive forces travelling through the medium, thus focusing them all into one area.

Despite the failure of the attempt tc  roduce an ulu preform, the blank was not
entirely ruined, as it still had the potential to be further worked into an end blade, ¢ 1l bit,
bead, or any other small artifact (Figure 6.7 ¢). In this instance, a knife blade or a long
end blade could arguably be made out of this preform, as the inconvenient breakage

produced two pieces longer than they are wide.

6.5 Experimental Use
6.5.1 Assessing Drill Bit Efficiency

In order to test the effectiveness of the drill bits, I first had to produce the
implements required for their use, namely t * mouth piece, spindle, bow, chuck and a
variety of media, comparable to « |l specimens found in the archaeological and
ethnographic records. Compromises are discussed in instances where authentic materials

were not available. The drill bits created in Experiment 7 (Figure 6.5 and 6.6) were hafied
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The string must then be wrapped around the spindle so that it is on the outsi : of
the bow (Figure 4.19 & 6.9). This events the bow from knocking against the spindle
during use. At this stage, “the spindle must feel like it is going to pop out” (Moc 2006). If
this is not the case, the string must be tightened either through retying one end, or
pinching the string against the side of the bow with the thumb. If the string is too tight, it
may break the bow. Holding the loaded spindle and bow in the right hand (Moc 2006),
the tip of the drill bit is placed at the location of the prospective hole:

Cap the other end with the handhold and apply some

pressure to keep the spindle from popping out. Let go

of the bow. The bow should be pointing itself up

towards you. If it is pointing down, reload the spindle

so the bow is pointing up  loc 2006).
Next, the bow is slowly stroked back and forth until the drill bit starts to take hold. The
speed is gradually increased until the hole is complete. As with the archaeological
examples, thicker pieces may have the hole drilled partially on one side, and then be

flipped over and drilled on the other. This saves time, and allows for short shafted ¢ 1l

bits to drill thicker materials.

6.5.1.3 Assessing Drill Bit Efficiency Based on Material
The aim of this experiment was to determine the relative efficiency of drilling
with nephrite versus slate. A variety of media, similar to the materials found

archaeologically, were drilled wi  both the :phrite and slate drill bits.

The following procedures were follc ed for every test:
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fluidity of the strokes, which are directly affected by the tightness and width of the string.
Extended use of the same string results in it getting looser from stretching and coiling up
as it doubles back on its self. In addition to this, the longer the string the better. as the
spindle would ultimately spin more with each stroke. Other problems encountered during
experimental drilling include lining up the holes when drilling from each side ot the
media; staying far enough away from the edge of the media so the drill bit does not fall
out; and the delay associated with operating the timer when drilling commences and halts.
It would be best if someone else was timing all the experiments. Preliminary use of a bow
drill shows that it is much more complicate than it seems, and that many variables must

be controlled for a fair test.

6.6 Conclusion

The experiments and time trials presented in this thesis serve to refine the
procedures and problems associated with ground stone tool production. By timing the
experiments this process illustrates what m« 10ds work and those that are ineffective, as
well as those that could work provided more time and experience in tool making were
available. It also serves to illustrate the need for alternative approaches to working

nephrite, such as the addition of an abrasive agent.

The experiments add to an understanding of the production process by detailing
the involved steps and thought processes. T 'y also provide a useful perspective on the
artifact assemblage by allowing one to organize the artifacts according to provisional

function, as well as their role in the . duct 1 process. By creating the same types of
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forms, tools and debitage, it is easier to org;

assemblages we uncover.

ize and better understand the artifact
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essentially immutable, namely working, chipping and grinding a preform into the desired
shape, others remain fluid, such as when the haft is made, which edge is sharpened first,
or when a particular hole is drilled. Additional work is needed with particular artifacts to
determine the intricacies of their specific life histories. For example, by examining the
polish around a hole one could determine il was made before or after the surface was

polished.

The experimental approach presented in this paper also emphasizes the usefulness
of considering the interrelatedness of manufacturing techniques, implements, raw
materials and end goals in relation to a particular tool’s history. Acting as a means to
acknowledge the less tangible thought processes behind selecting particular tools and
materials, the experimental approach enabl the tool maker to better align him or herself
with the thoughts and limitations of the original tool maker. The experimental tool maker
gets at these i1deas through the detailed analysis of the ground stone assemblage and

subsequent experimental trials.

7.1 Characterization by Ground Stone Assemblage

The characterization of the ground stone assemblage by provisional function was
crucial in understanding the breadth of tools available to the Inuk tool maker. The varying
shapes and sizes of knives, end b les and « 1er tools attest to specialization of tool types
meant to be used for specific tasks. Dull unifacially sharpened uluit, for example, would
be useful for the scraping of hides, but cons zrably less efficient for cutting them into
manageable strips. In this instance, a sharper bifacially worked ulu would be needed to

finish the job. Some tools were certainly multip  pose in nature, with the blade edge and
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associated wear only reflecting the last inst ices of use, (i.e. since it was last

resharpened).

The characterization of tools by provisional function involved active comparison
of tools with ethnographic and archaeological examples. Trying to ascertain a tool’s
function makes it apparent that some tools may belong to more than one category, with
the classification ot some end blades and end blade fragments being the most difficult.
While function can be determined by hafting style and size, identification may be
impossible when diagnostic portions of the tools are missing due to breakage. When it is
unclear where they belong, they must ultin  ely be relegated to the categories of
miscellaneous blade or polished fragment. These catch-all categories were crucial in
ensuring that too much time was not spent dwelling on the formal use of particular
artifact fragments. While artifacts were ass 1ed to the various tool categories with
confidence, extended analysis of the miscellaneous and polished specimens may
eventually lead to the reclassification of some of the artifacts. Using the experiments to
better understand the transition from blanks to discarded tool would also help in the
reclassification of the tools. Miscellaneous d polished specimens and debitage from
experiments could be carefully documented and compared with those found in the
assemblage. Any reclassifications would likely be minimal and would not drastically alter

the statistics and analysis offered in this paper.

Characterization of the ground stone assemblage by an artifact’s role in the
production process was also critical in the application of an experimental approach.

Ascribing artifacts to such categories as manufacturing implements, unfinished tools, by-

171






and Lebreche (1991) note that each woman would have had a whetstone with her ulu for
resharpening when needed. Maintaining the blade edge would be important to avoid a

seal or caribou skin being ruined during processing.

There is also a notable lack of hammerstones, peckers and anvil stones as
compared to whetstones. Conversations with other experimental archaeologists suggest
that hammerstones can be very personal. It is often hard to find a stone that fits
comfortably in the hand and can thus be us  to manipulate a core effectively. In my
personal experience, when learning how to flintknap, the instructor would often show
others how to flintknap, passing on the prel m, allowing others to practice and see what
has been done. However, he would seldom  inquish the prized hammerstone. It is
conceivable that the Inuk tool maker may have also have had a personal relationship with

his/her particular hammerstone.

There may also be a more practical reason for a lack of hammerstones in the
archaeological collection. It may be more to do with excavation methods and the
experience of the excavation team. While they were actively collected during excavations
at Nachvak, depending on the excavator’s mandate, not all hammerstones may be
collected. Likewise, minimal use wear on ' hammerstones surface could result in it
being overlooked. There may also be an abundance of unworked cobbles among the ruins

of a typical semi-subterranean sod house.

Examination of the pretorms and bl ks also helps the experimental archaeologist

visualize the potential of the raw material. { 1dying the transition from blank, to perform,
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to finished tool fleshes out the chaine opératoire of each tool type. Duplicating the
production process in experiments aids in 1 derstanding why the unfinished tools look
the way they do. Likewise, an experienced tool maker could eventually envision what the
next step should be and would be able to pinpoint any errors that were made leading to
the abandonment of a particular preform. / overzealous tap with a hammerstone could
have broken the preform into many unwanted pieces, as was done in the attempted

experimental production of the nephrite ulu.

7.2 Comparison of Slate and Nephrite

An examination of Inuit . und stc - technology would be very limited without
the comparison of slate and nephrite. There are numerous reasons that could expla the
abundance of slate as opposed to nephrite  the Inuit ground stone assemblage. Slate is
easier to work, can be quarried more readily and is strong enough to be used for most tool
categories. In contrast, nephrite takes much more time and effort to work, requires
additional manufacturing techniques and implements, and is largely used for tools that
require a strong durable edge, namely adzes, awls and drill bits. Equal numbers of slate
and nephrite beads also h” "II' "t the « amental nature of their use. Much time and effort
would be invested in creating circular beads out of both these materials. The fine drilling
and polishing involved in finishing the beads would require additional implements and

techniques.

The experimental approach to understanding these materials is just as important as
understanding the production sequences of the ground stone tools themselves. When

working with nephrite, the tool maker must learn to deal with the unpredictable fracturing
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of nephrite and its general resilience. As discussed by Darwent ( 78), an experimental
approach to understanding nephrite proves to be a monumental task. Aside from the time
and energy associated with grinding, one must obtain a piece of nephrite as close as
possible to the desired end product. Time and energy demands increase with the size of
the preform. It is for this reason that all of 2 slate and nephrite drill bit preforms were

made to approximately the same dimensions before commencing the time tnals.

Experiments discussed in this paper have also shown that nephrite is most
effectively worked when the desired prefc  is secured in place and ground with the
coarsest whetstone available. A whetstone with a Moh’s hardness of 6.5 or greater proves
to be ideal, and such examples were f¢  d in the archaeological record. The materials
with greatest potential include labradorite, feldspar, granite, and other stones with high
concentrations of quartzite inclusions. The softness of fine and medium-grained
whetstones means that they disintegrate wi  minimal use. Even the coarse-grained stones

are eventually ground smooth and rendered ineftective for grinding nephrite.

7.3 Experimental Use

Success and failure go hand in hand with an experimental approach to
understanding Inuit ground stone technolc . It is for this reason that all experiments
were carefully recorded. Both the lithic an: st and the experimental tool maker need to
understand and appreciate the aj ance « pretforms and tools that provide evidence of
incidents when things went right and when 1ings went wrong. As illustrated in the
experimental production of a nephrite 1 1 (Figure 6.7), a poorly placed strike could in

effect ruin a preform. With ample practice. owever, an effective tool maker should
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more gradual when used to grind slate. This, and the greater proportion of fine-grained
whetstones, could suggest that the coarse-grained whetstones may not have been
necessary for the grinding and shaping of slate tools. Comparing the time associate with
the production of comparable nephrite and slate drill bits shows how grinding nephrite
takes at least four times as long as slate. using the same whetstone and the same slurry of
water and sand. Similarly, the dri  use time trials revealed that slate was effective at
drilling soapstone and softwood, but ineffective on slate and untreated antler. It should be
noted that both slate drill bits outperformed the nephrite drill bit in the drilling of
soapstone sample | (Table 6.6). The additional time spent crafting the nephrite drill bit

was not warranted in this instance.

In discussing the time associated with making and using ground stone tools, it is
also important to address the notion that the Inuk tool maker would not have had the same
constraints on time as the experimental tool aker. It may not have been an issue
whether or not it took five minutes or thirty minutes to drill a hole through something.
Similarly, the manufacture of the tool may 1 t have been completed from beginning to
end in one sitting, as is evidenced by the abundant number of preforms. One method of
production would be to shape asi  es of blanks or preforms which could be shaped and
refined when needed. The time taken to make a tool may be hard to surmise as the tool
may have been shaped and/or reworked by more than one person, such as an expert tool
maker passing a partially worked adze on to an apprentice, or a woman using her
whetstone to maintain an ulu’s blade edge. Finlay (1996) notes that the role of chilc n

and women are often overlooked when considering the production, use and analysis of
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lithic assemblages. The chaine opératoire of a particular tool may not be contiguous;
many actors: male, female, young or old, could have contributed to the life history f the
artifacts represented in the ground stone assemblage. Modern notions of time and

immediacy should not be imposed upon the tool making of the past.

7.4 Experimental Replication of Inuit Drilling Technology

The experimental production of a drill also supports its identification as bo  a
finished tool and a manufacturing implement. A drill is needed for the production of
many ground stone tools, as well as for the drilling of other media (sled runners, knife
handles, etc.). The use of the drill also highlights the intricate knowledge and implements
needed to complete such as process. Grour stone technology should not be considered
separately from other Inuit technologies. W ile ground stone tools may account for a
majority of tool types. they are. for the most part, hatted into organic hafts and used along

with other tools to cc  )lete a task.

These factors were most evident in e production of the drill kit. An essential part
of replicating the use of slate and nephrite « 1l bits, the creation of the drill bit was labour
intensive in and of itself. While the materials may not have been those found in the
archaeological record (Schlederman 1971, 1975) (I'igure 4.8 a, b), a process of trial and
error was needed to create a drill kit 1echa cally similar to those used by the Inuit.
Green branches were substituted for the curvature of caribou ribs, and a wooden handhold
was used in lieu of drilling with a caribou astragalus mouth piece. The basic mechanics
were explored, controlling multiple variables to allow for accurate assessments of the

difficulties associated with each material. Attempts at hafting the ill bits reinforced the
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importance of the rectangular tar  present in the assemblage (Figure 4.21, 4.22 d, f, j, k,
n, o). This tang ultimately affects the design of the hafting socket on the chuck, since a
rectangular socket is needed to hold the drill bit in place (Figure 4.20). Initial hafting and
drilling attempts revealed that drilling efficiency decreased with the loosening of the haft.
This resulted in the spindle wobbling, eventually dismounting and or breaking the drill
bit. The process of drilling also required the use of additional gestures and materials, not
otherwise associated with the ground stone tool industry. Finding the right materials and
techniques needed for the construction of the bow, spindle, chuck and mouth piece, aided

in the understanding of this part of the process.

In addition to knowing how to make the drill bit and the related implements, it 1s
also important not to underestimate the imp tance of the particular operating sequence
required in operating the drill bit operly a | efficiently. Many interrelated variables had
to be controlled, including bow string tightness. optimal downward pressure on the
spindle end, and the rhythm of the whirling bow. Any errors meant that the spindle would
wobble, boring a wider hole, knoi  ngthe ! out of the hole, or in some instances
breaking the drill bit, as was evi w n initial slate drill bit shattered during use.
While the fracture of the drill bit  this instance may be related to using soft slate to drill
much harder antler, such a failure could also be attributed to human error. There may
have been an issue with my technique, or w 1 the design and manufacture of the slate
drill bit or replica drill kit. For example, the p of the drill bit may not have been at the

right angle for the task.
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Differences in the media being drilled reflect the differential needs for both slate
and nephrite drill bits. The benefit of using ich material should be considered. It would
be pointless to attempt to drill a dry piece « antler or a piece of nephrite with a slate drill
bit. While it might work eventually, it would take much more time and effort than using a
comparable nephrite drill bit. The h' 1er number of slate bits may confirm that slate bits
break more often than nephrite bits, and/or that nephrite was more highly curated. It may
also indicate simply that slate drill bits were widely used, with additional techniques
being employed to minimize the di  Ivant: 2s of using this material. Such techniques
may include: adding something tot process, such as an abrasive agent (sand), or
lubricants (water or fat); or the pre-treatment of a particular medium such as working on a
material when it is fresh, or after it has bee soaked in urine or water for an extended

period of time (LLeMoine 1997).

7.5 Future Research

The experimental approach to Inuit ground stone technology explored in this
thesis discusses the ground stone assemblage in terms of the materials, techniques, and
implements used by the Inuit tool makers. It also provides insight into the use of an
experimental approach. Additional experiments must be conducted to more fully explore
the intricacies of Inuit ground stone techne gy and the knowledge required to conceive

and manufacture these finely made tools.

Future explorations of Inuit ground one technology may [so draw upon the
knowledge and experience of surviving Inuit elders, who may have a living memory of

working stone. While stone working has been relegated to the carving of beautiful and
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unique carvings for sale to the global economy (McGhee 2004), there may still be lessons
to be learned, from when knowing how to work slate and nephrite would have been

essential for survival.

Community based research should | conducted to assess whether or not such
continuities still exist, if metal blades are st maintained and sharpened in the same
manner, or if they have been more recently replaced with European techniques brought on
by the trade and use of metal files and other tools. Such community based approaches
also illustrate how contemporary examples of the same tools are used. Uluit, bow drills

and harpoons are still used in varying capacities by the current Inuit population.

Future research should also involve extensive use wear studies involving the
production and use of ground stone tools. Analysis of wear patterns may be used to
contradict or reaffirm traditional views of how a tool was used. Going beyond
conventional identifications of artifacts based on the ethnographic and archaeological
record, use wear analysis may be used to determine specifically how a tool was used, and

if it was used at all (Semenov 1963, LeMoine 1997).

Attempts should be made to build on Darwent’s (1998) useful exploration of
prehistoric nephrite use on the British Columbia plateau. A comparable study is needed
for the prehistoric use of nephrite among the Inuit. This project is just one step toward
achieving that goal. This type of study would focus more closely on the manufacture and
use of replicas using additional timed and ¢« trolled experiments. These experiments

could further compare the differences between working slate and nephrite. Exploring









An experimental approach cannot be adopted successfully without a
comprehensive knowledge of the ground stone assemblage and its role in the great: Inuit
society. To accurately replicate the tools of the past we must try to deduce the reasoning
behind every stage of the production process. We must try to explore the mindset of the
Inuk tool maker, visualizing why a particul  tool is needed and how such a tool can be
created. While it is important to know where and how people procured their raw
materials, it is also important to understand the limitations and difticulties associated with
the materials in question. The costs and ber its of each tool type and material are
important for understanding why particular decisions were made. By understanding the

life history of the artifacts, we may better understand the life history of their creators.
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Chapter 8: Conclusion
An experimental approach to understanding Inuit ground stone technology
requires knowledge of the prehistoric Inuit culture, the various toc  that were used, and
an appreciation for the time and patience associated with the detailed analysis of
collections and the experimental replication and use of tools. To accurately replicate the
tools and outlook of the Inuit tool makers, it is important to understand the wide variety
of tools that make up the ground stone assemblage and Inuit technology in general. The
ground stone tools cannot be separated from the context in which they were conceived,
manufactured and used. Only after a detailed study of the tools can one begin to

understand how and why particular materials. techniques and tools were employed.

As with any archaeological research project, an experimental approach must be
grounded in theory. Concepts of agency, ¢t ne opératoire and the anthropology of
technology form the basis ot the experimental approach. Combining the stages of
production with the analysis of thought processes involved in making and using ground
stone tools, these theories deal with both the practical and cognitive sides of tool
production. This meshes well with the aim  "an exg :ntal approach, namely putting
the experimental tool maker into the shoes of the prehistoric Inuk who made and used the
tools so many years ago. These theories help to map out and keep track of the information

attained while making, using and sc  :times breaking experimental ground stone tools.

Separating the ground stone tools a  ording to function also highlights artifact

variability. This variability requires the tool maker to add or remove various steps as
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needed, once again requiring the tool maker to improvise and plan ahead. Depending on
the desired goal, for example, this might involve hafting a knife blade with a stem or
using hole and rivets, or choosing between creating a single or double bladed knife.
Depending on culturally bound knowledge, skill level and materials available, a slab of’
slate could be shaped into virtually anything, from a large flensing knife, to the tiniest

bead.

Nephrite is harder to work, and requires more time and energy than working other
materials. Time trials show that the time associated with working  ohrite is compensated
by the durability and efficiency of the end product. Experimental nephrite drill bits
outperformed their slate counterparts in mo instances (Table 6.6). It is also important to
note that nephrite was largely used in the manufacture of tools that required a dural
edge that was resistant to fracturing under i :nse use (i.e. awls, adzes and drill bits).
Harpoon blades, on the other hand, did not need to be made out of nephrite, because
whether they were made of slate « nephrite they would still penetrate the animal. = ¢
loss or breakage of a nephrite harpoon end | 1de during use would be much more costly
than a slate one. factoring in the hours of tedious grinding and shaping associated with its

manufacture.

Experimentation with nephrite and other materials also highlight implements and
techniques not otherwise included as part of ¢ ground stone technology. This may
include: the use of sand as an abrasive agent and/or organic vices or lashings to hold the
nephrite in place during the chipping and/or -inding process. The observation that

nephrite cannot be as reliably flaked as chert or slate also attests to the varying techniques



required to work the material. Nephrite could be seen as breaking more like Styrofoam
(Tim Rast, pers. comm. 2006) than slate. The interlocking crystals that give nephrite its
strength result in unpredictable bonds. This underscores the usefulness of starting with a

blank that is as close to the final goal as possible.

The experimental production of tools teaches us much about the nuances of
creating Inuit ground stone tools. Analysis of the stages of an artifact’s life history,
including its transition from raw  aterial to blank, preform, finished object, used piece,
and damaged, retouched and discarded object, allows one to better recognize their
correlates during the analysis of the ground stone assemblage. While an experimental
approach may also be useful in determining it a tool was reworked, the most efficiently
reworked artifacts are undetectable; all remnants of their previous life would have been

removed through extensive reshapit  and resharpening.

In sum, this project sugg: 3 that with ample time and resources, it is possible to
recreate and explore the methods associated with working nephrite and slate. The
experimental approach requires that a large number of ground stone tools be studied
before accurate replicas begin to take shape. By dividing the tools by provisional function
and role in the production process, the exp:  mental tool maker can eventually look at a
piece of raw material and intuitively assess its potential. Knowing the limitations «
particular materials and the associated methods for working them, the interrelatedness of
the components of the ground stone technology become self-evident. Knowledge of the
tools, materials, decisions and gestures are vital to understanding the Inuit approach to

ground stone technology.
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Appendix 1

Nachvak Village (IgCx-3) 2004-2006 Ground Stone Tool Database

The enclosed CD contains the Nachvak Village (1gCx-3) 2004-2006 ground stone
tool database. This database consists of the provenience, measurements, description and
other raw data for all artifacts discussed in this thesis. The database has been saved in

multiple formats to ensure compatibility with both Microsoft Access and Microsoft Excel.
The files are labelled as follows:

e Appendix | - Nachvak Village (1gCx-3) 2004-2006 Ground Stone Tool Database
(Access 2003)

e Appendix [ - Nachvak Village (IgCx-3) 2004-2006 Ground Stone Tool Database
(Access 2007)

e Appendix | - Nachvak Village :Cx-3) 2004-2006 Ground Stone Tool Database
(Excel 2003)

e Appendix | - Nachvak Vi » (1gCx-3) 2004-2006 Ground Stone Tool Database
(Excel 2007)
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