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ABSTRACT

This thesis is an exberimental lithic study decigned to test
the~hypothesis that wear patterns which form on stone toolé are ™
diagnostic of the material on which the tool was uned.. Testing
the hypothesis is éccomplished by uéing thirty modern endscrapers‘
on four onﬁEﬁJmaterials and examining the rgsulting wear pat.ernc.

o

Photography is used'extensivejy to document both the unused and
utilized tools. The results of the experimentshindicate that the
Ahypothesis is substantiated, or not refuted. The wear patterns
which developed on tools used on wood, antler, bone and hide were
all distinguishable based 06 observation of the occurrence of the
four types of use-wear; microflaking, rounding, polish and striationsl
Results also indicate that adding an abrasive agent to the worked
material causes a radical change in use-wear. formation., The wear

- .
pPatterns exhibited by the experimental tools were compéred with wear
pattefns on prehistoric‘toois from an archaeological site in western

Alberta. Out of a sample of twenty-seven, functional interpretations

were advanced for fifteen prehistoric endscrapers.
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CHAPTER 1

INTRODUCTION

During the summers o“ 1974 and 1975 I excavated aAburied pre-
historic.campsitc in west-central Alkerta. The _uoky site (GaQs 1)
is situated on the flanks of the eastern slopes of the Rocky Mopntains
about 170 km north of the town of Jasper, Alberta. The lithic part
of the recovered cultural assemblage, while meager, was dominated by
the familiar "end or thumb scraper" tool category. As part of the
general artiféct analysis, information on tool fuﬁction was sought
and ghis inevitably led to the literature.on microwear or functional
analysis. However, stuéy of this literature produced little in the
way of useful interpretive information and it became:clear that I
would have to Qenerate my own data on the relationship between end-
Scraper use and microscopic wear patterns. ‘Producing thiéndata
required an experimental setting where stone tools could be used
under known and partially controlled conditions. The complexities
and length of an experimental microwear study were such that this,
rather than the ihterpretation of the Smoky site material, became  the
primary focus of my thesis research. '

Accordingly, the goal of my thesis is to generate dafa on the
formation of microscopic use-wear on stone tools when these tools are
used in experimentalAtést situations. To achieve thig end a sef of

stone tools was manufactured, microscopically examined and photo-

- graphed, used and then re-examined. Throughout this process all

a



variables considered during experimentation and analysis were
recorded and are here presented. This explicit approach to an
experimental study in archaeology should provide the reader with a
greater awareness of the input into the project and lead to a better
understanding of the results.
Central to this experimental study is a test of the hypothesis
that use-wear patterns are specific to and diagnostic of tool use
on a particular worked material. In executing this test four materials
‘were selected for use which are believed to have meaning or relevance\ K
to prehistoric peoples; these are wood, antler, bone and hide. The
lithic assemblage used on these materials consisted of thirty
modern endscrapérs. Careful records of all experiments were kept; T
specifically, the physical characteristics of the tool edges were‘
noted and photographed before, during and after tool use. '
Any study of microscopic traces of wear on stone tools is
neceeearily dependent upon a visual transmissiyn of information.
Experimental reseits, if they are to be convincing, should be
presented in a form suijitable for examination and/or utilization by
others. Accordingly, a second major goal of the thésis is to

effectively communicate the results of my work. Photography is the

vehicle of this presentation.

Archaeology and Microwear Analysis

The bulk of erchaeological concern is directed towards the
\
study of prehistoric peoples via their preserved artifactual remains.
In the quest for informatiqn, the study of these materijals may focus

Oon any number of attributes of the data. Certainly one of the most



commomly discussed attributes of archseological data is the "function"
of human artifacts. Questions such as "How was thisg artifact used?",
and "Are there any features of tﬁis artifact which may give clues to
interpreting its use?" are commonplace to archaeologists. Accurate
answers to these questions are oft n essential to further analysis

and understanding of prehistoric material culture.

Determining artifact function may.be approached from many
directions. Undoubtedly, the.most common is through the use of
ethnographic analogy. While analogy is a useful device for suggesting
possible uses of an artifact, the question remains whether or not tool
function may be‘determined by actuaf observation of the artifact
itself without recourse to‘géneralized statements in the ethnographic
record. The field within archaeblogy known as use-wear studies, or
microwear analysis, has taken:- upon itself the task of answering this
question. These attempts have been directed primarily towards the

examination of microscapic use-wear marks found on the surfaces of

~ - . -

stone tools.
I .

Knowing, the use to which a tool has been put may ultimately
lead to a broader understanding of cultural mechanisms. Portions of o
prehistoric diet, for example, may be directly inferred from parti-
cular, recognizable patterns of wear found on certain kinds' of tools.
Furthef, when the tasks-of specific tools are known, reference back
to context and provenience at the site may help delineate activity
areas wh;ch i% turn may identify the type and organization of the

site, modes of\population organization, division of labour and

similar in;erprgtations. Most archaeologists would agree that the



potential of microwear studies for solving archaeoloéical problems
is enormous and exciting. However, I would argue that there are few
archaeologists who feel that miqrowear research has adequately
demonstfgted its ability t? accomplish its explicit goal: that is,
iR
determining the functions of prehistoric tools. A further discussion
of this last point will ge presented in Chapter 2. .
It is imperative that the design of an experimentai microwear
study reflect a concern with both the scientifievmethod of inquiry
and known or presumed aspects of prehistoric lifeways. Even
experiments which are designed to test a narrowly defined archaeo-
logical problem must select from a nearly limitless number of
relevant variables which may be organizédnin a countless variéty of
ways. This selection process gives the experiménts a formal structure
or direction. In'this thesis, interpretations fromAthe Smoky site
and the use of certain ethnographic analogies‘provide thé structure
around which the experiments have been shaped. Throughout the pro-
ject many decisions had to be made regarding such matters as the
morphology of the experimental tools, the'raw‘material to use, the
manufacturing techniéues to employ, the types of tasks the tools
would be put to, and so on. In nearly all cases these decisions
were made on tgg basis of a perheived prehistoric condition. - For
example, tools were made in the likeness of the prehistoric scrapérs
from the Smoky site, they were used on materials believed to be
representative of prehiétoric conditions, and so on. .The details

of these interpretations and decdisions are presented throughout the

thesis as the pertinent topics arise.



The Smoky Site

Since this site in western Alber&a served as a model, for the.
tool;using experiments some additional information on the site and
vthe lithic assemblage is in oréer. |

The Smoky site lies on a south-facing terrace, some 75 m above
the prdsent level of the Smoky River, just opposite the confluence
of the Smoky and Muskeg Rivers. The site is in a mixed environmental
region, being subjected to mentane, boreal forest and riverine
influences. Thé local vegetation is dominated by young stands of
trembling aépen, balsam poélar, white spruce and wild rose bushes,
Importantly, the soils at the site are aeolian or loessal. Air-

\/Qprne silts which have as their source the numerous floodplains )
located upvalley from the site are brought over the site area by
the prominent do@nvalley winds. All of thé cultural material
recovered at the site was buried in a homogeneous matrix of this
silt. This is important to‘the microwear analyst because it means -
that a.gritty silt was both preéent on the ground and on many days
settling out of the air, and thus likely tb-find its way into maﬁy
aspects of the daily lives of the prehistoric inhaBitants. As will
be diéaussed further in Chapter 3, silts were collected from the
site 5;d added to several tool-using experiments,

Three radioéarbon dates indiéate that the site wasnoccupied
at leas. fhre: times between 5000 and 1500 B.P. Unfortunately, the

exact daieL ~ in error, as nearby mining activities have

distribu -4 coal dust over the site area possibly contaminating

the Tradioce -+~ .es. However, potential contamination does not

\}



negate multiple Occupation and the‘procise age of the prehistoric
material is less important than the fact that the site was occupied
sevefal.ﬁimes. This means the tecovered cultural material is not
¢ontemporaneous. Nor ‘can discrete temporal occupations be isolated
by stratigraphy. The aeolian silts are unstratified and the cultural
material occurred throughout this depositional unit without apparent

vertical patterning. ' Tests designed to measure the influence of

vertical organization of cultural material (Brink 1976). Thus, the

uging experiments cannot be preq}soly aated and cannot be grouped
accoédihg to their inclusion in temporal components.

Cultural material recévered from the Smoky site consisted
mainly of thousands of small flakes and Pieces of broken bone.
Finished artifacts weré rare, with'unifacially retoucheh\bcols the
dominant morphological category. Of the total sample of these
Presumed séraping toéls, twenty-seven were singled out asg the model
for my experiments because of thei; general correspondence to a
standard definition of "endscfaber:"} .

Beveled implement made on flake or blade with

working edge on one or both convex ends. The

bevel is formed by unifacial flaking or by use

(Crabtree 1972b:60). ‘ )
These twenty—se&en tools may be seen in Plate 48. Some basic metric
inforﬁéLion of this .tool sample is presented ip Table 2. Because

scraping tools comprised a large portion of the Smoky lithic assem-~

blage, an understanding of their significance at the site is highly

=,
>



,
desifabie. Determining the function of these tools would make a
substantial contribution toward the reconstruction of prehistoric
lifeways §t the sile. |

Other aspects of the archaeology at the Smok§ site‘that may be
relevant to the thesis, such as identifiable faunal remains and

additional features of the endscrapers, are dealt with in Chapter 3.



CHAPTER 2

BACKGROUND AND PREVIOUS RESEARCH

Definitions

Simply defined, microwear studies are those undertaken to
collect, analyze and interpret data pertaining go the physical,

) g

observdble features found on human artifacts which are a direct
result of human utilkzationAof Fhese artifacts. As the name implies,
most, though not all, of the alteration of tools through use is at
the microscopic level. Terms such as "wear pattern analysis" and
"use—wear"‘are here considered synonymous with microwear study.
Furthermore,‘the terms "use" and "function" are treated as equivalent
although it is recognized that "function" may be.a much more inélusive
term. Likewise, Ehe term "fuhctional'analysis" (which is used sgo
frequently in the literature that it has become almost synonymous
with wear analysis) should be viewed as a more inclusive level of
analysis which may or may not incorporate microwear data. Thus,
while all microwear studiesflre, at least in theory, designed to
discover the function of human tools, not all functional analyses
will utilize microwear data to achievé this end. For example, Cox
(1936), Over (1937)Vand Ray. (1937) debate the function of ‘stone
scrapers without ever mentioning microscopic‘information. Others,
like Frison (1968) and Wilmsen (1968, 1970) have asked functional

questions of 1litr' data with microwear information serving only as

a minimal or adjunct line of evidence.



Paradigms
The young field of microwear analysis has produced at least
one fundamental hypothesis, confirmation of which 1is essential for
the continuation of research and the application of results. A spec-
ific example of such an hypothesis is provided by Tr ingham:
A tool made of a specific.rawfmatetial; whose
edge is activated in a specific direction
across a specific worked material will develop
a distinctive pattern of edge~damage of a kind
that is recognizable on the edges of prehistoric
tools (Tringham et al. 1974:178). -
More generally, microwear research has concentrated attentién on the
question of whether or not wear patté}ns are "task specific." That
is, that tools used on a particular worked material will develop
patterns of wear which are diagnosticiof that, and no other, worked
material. Confirmation of this basid‘hypothesis would, in theory,
allow archaeologists to interpret from the prehistoric collections:
the materials on which tbé tools were used. This general hypothesis,
in a vériety of forms, has been tested and partially confirmed by a
number of contemporary microwear researchers: Ahler (1971), Hayden
and Kamminga (1973), Keeiey and Newcomer (1977), Keller (1966),
Nance (1971), Seﬁenov (1964), Tringham et al. (1974), Witthoft-(l967)
‘and Wylie (1975) among others. There is, however, considerable
variébility in the form that thisvcongirmatiOn may take. For example,
Lawrence (1976) used experimental tools on a variety of materials
and, on the basis of microwear, was able to_distinguish between

tools used on hard substances (eg. bone and antler). and tools used

on soft substancesv(eg. hide and vegetal matter). 1In contrast,



experiments by Keeley and Newcomer (1977) suggest that microwear
analysis is capable of such fine distinctions‘as the isolation of
tools used on wood from those used on bone, or tools used on meat
from those used én hide. These conflicting results may.or may not
be a serious issue. The studies cited above utilized different kinds
of tools, made of different raw materials, used in different ways and
analyzed with different technical equipment. The influence of these
and other experimental variables on the production or recognition of
use-weariqgsigaﬁéely unknown. Until this situation has been rectified
by a gradual accumulation of tested'information, we will continue to
have difficulty accounting for the different results of microwear
studles){ }ﬁg important point is that the basjic microwear hypothesis
LIRS .

‘requlrés\repeated testing. If one well-controlled study suggests
that a certain form of tool use@ iﬁ a specific manner on particular
worked materials produces distinctive wear patterns it does not
necessarily follow that other forms of tools used in different ways
wii& also yield task specific wear patterns. As Keeley has noééd:

There is ngt just one...study to be done but |

very many, each related to the specific prob-

lems and conditions of various areas and

archaeologlcal periods (1974:334).
Thus we might claim that the basic microwear hypothesis has (in many

forms) been substantiated in a small number of experimental situations.

There are, however, such a tremendous number of variables involved

i .

in each study (edge angle, worked material, mode of use, etc.) that
it remains for this hypothesis to .be tested in many more controlled

studies. In this thesis I will test the hypothesis that a particular

10



form of tool used in a partially controlled manner on a variety Jé
worked materials will develop wear patterns which are specific Lo and
diagnostic of tools used on each different worked materi%l. everal
tests of sccondary importance are also being made; these willl be
discussed in the next chapter. ~

The remainder of‘this chapter is devoted to reviewing selected.

portions of the literature on use~-wear analysis from the perspective

of its formative influence on my own study.

Microwear: The State of the Art

To facilitate discussion, the microwear literature under consid-
eration may be divided into three categories: 1) those studies
designed to conclude the function of certain téols or groups of .
tools --- usually arFifacts from archaeological sites; 2) thése

; :
studies designed tg experimeﬁtally produce and interpret use-wear
patterns; and 3) those studies which combine (1) and (2) usually in
a sequence wheré experiments are initiated with the int;nt of util-

}ing the experimentally\produced wear pattern data as a comparative
g 4
togl in assessing the function of scms prehistoric artifact sample.

Re?orts in-category (1), which arc partiélly or wholly dedicated
to deduciﬁg the function of either spécific specimens or groups of
prehistoric tools, include the works of Frison (1968), Hester (1970,
1971), Kinsaul (1972), Nance (1969, 1971, n.d.), Rosenfeld (1971y,
Walcott (1965), Wilmsen (1968, 1970) and Witthoft (&?55, 19675.

- .

What these reports have in common is their dependence. upon pre-

existing information on the nature and form of microwear. That is,

11
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since none of the above repvorts directly gencrate any experimenpql

evidence on the nature of tool alteration during use they must, there-

fore, be drawing upon existing sources of information which stipulate
"what wear is" and "what wear is not." I suggest that the traditional

sources of information are intuition and the works of S. A. Semenov,

and that both of these sources have drawbacké which should be examined.

Certainly "intuition™ historically has played an important role

in microwear identification. Intuitive statements are defined as ’

those not infrequent remarks to the effect that "the edge of specimen
X is dull and rounded indicating 2 activity." Such unreferenced and

unsupported statements may certainly be grounded in thc logic of

common sense, but still must be regarded as opinions, not explanations.

Reliance on intuition as an interpretive aid is now quite rare.améﬁg
current researchers.

A second and more important source of informapion upon which
other workers have drawn is S. A, Semenov. After the western publi-

cation in 1964 of his classic text_Prehistoric Technology, Semenov

-quickly became the basic reference for the ;nterprétation of patterns
of alteration on stone tools. Few microwear reports have not
acknowledged the influence of this text. Semenov incorporated the
microscopic examination of prehistoric tools with experimental a%d

¢
ethnographic analogies. Thus, his work became an available data
bank for many use-wear researchers, especially those of category
(1) who were not producing. their own ex;er mental information.

I maintain that certain features of the Russian analytic method, as

" developed by Semenov, are flawed; and furthermore, that the Soviet

. P

-



method of analysis is precisely the sort which is difficult for others
to employ comparatively.

Semenov's wprk has been ably criticized by Bordes (1969}, Keeley
(1974), Odell (1975), Tringham et al. (1974) and especially Levitt
(1976). Only a few issues need be raised here. Thompson (1964)
has noted Semenov's strong bias in choosing prehistoric tools to
inyestigate. Tools were selected which already sbowed pronodunced
evidence of wear. This would éuggest that at the beginning of the
analytic brocess Semenov had preconceived ideas about "what wear
is" and "what wear is not." The source of these ideas is never made
explicit. It is diffi%ult to place confidence in the results arising
from this selection process. Entire groups of task~specific tools
with more subtle types of wear may have been ignored altogether.

Second, Semenov's work with experimental and prehistoric tools
led him to emphasize the.formation and identification of striations
on stohe tpols. This emphasis may have been a direct result of his
biased selection process. In the years follo&iné the(publication of
Semenov's book there appeared numerous reports supportiné or réfuting
Semenov's claim for the significance of striations (séevOdell 1975
and Keeley 1974 for a review of these conflicting reports). Several
researchers have failed to find any microscopic’ evidence of striations
-(Ahler 1971; Gould, Koster and‘Séntz 1971)} Most current research
haé indicated that the formative processes, and morphology ofgstriations
are far more complex and variable than has been previously suspécted
(Del Bene 1977, Clodse11977, Fedjé'1977). Hence, Semenov's emphasis

on striations as the prime functional index has largely been



replaced by broader conceptions of the cdnfiguration and variability
of use-~wear.

These criticisms, while historically important, are‘not meant
to detract from the profound impact of SemenoQ's work, nor are they
to be viewed as the current state of affairs in Russia. Levitt (1976)
provides a valuable update of Semenov's work demonstrating that there
haye been many changes since the original publication of Prehistoric
Technology. Semenov remains very much at the vanguard of mic}owear
studies. |

However, a fiﬁal and most important criticism'needs to be
raised. This concerns the underlying theory and method of contem-
porary Russian use-wear anglysis as led by Semenov. The methodology
employed by SemenoQ.g;a his colleagues is as follows: tools were
examined fér evidencé of use; based on what was observed a function
for the tool was hypothesized; a tool of similar form was made and
used in the hypothesized manner; the tool was then examined and the
use-wear marks were cdmpared to those of the prehistoric tool;bif
the use marks corresponded then the hypothesis was confirmed; if the
marks did not correspond then a new hypothesis was put forth and the
process repeated (Levitg 1976:7-9). This methodology has merit.
Functions are suggested for the sample of prehistoric tools which
served as the model for the experimeﬁts, Ultimately, tﬁis interpre-
tation of the prehistoric record is the goal of all microw ar
research. But with the founding of a new field o} inquir_. such as
microwear analysis, we might ask whether our priorities should be

] \
toward the interpretation of individual prehistoric samples, or

14
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perhaps toward gathering more information on the nature of use-wear
ana making this basic data available to other researcherg.

The Russian methodology outlined above clearly emphasizes the
end product of the analytical process: the pronouncement of the
function of a particular tool. I repeag,,this is a laudable goal,
but I maintain it is not the direction in which microwear research
should presently be moving. The hypotheses tested by the Russian
method are of little interest or value to anyone not directly involved
in the study of the same lithic materials as the microwear analyét.
Confirmed or refﬁted hypotheses proposed for individual tools will .
not lead to the development of a science for the study of the
functions of human artifacts. At best, ¢~ Russian method will
provide a grgater understaﬁding of certain aspects of local cultural
processes. In the future it may be that most microwear analysis will
be concerned with just these forts of problems. I contend, however,

&
that the most pressing needs are not to discover the function of a
particular tool, but rathér to lay some ground work for the micro-
wear discipiine. We have yet to demonstrate, to the satisfaction of
many skeptical archaeologists, that the much touted claims for micro-
wear analysis are founded on solid‘principles. We need to discover

more about the highly variable nature of use-wear; we need to document

and describe the many forms this damage may tez“e; and most fmportantly,

we need to look for correlations between spe ¢ forms of use-wear

‘and specific tool using activities and worked 2rials. Given the
proper format, principles or rules should begir to emerge which can

then be scrutinized or implemented by any researcher. The basic
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methodology of Semenov and his collegues will lead to the determination

of the function of more and more individual,tools, not to the rules
which govern the formation and multifaceted nature of use-wear on
stone tools.

A secondary result of the Russian emphasis on interpreting the
function of single prehistoric specimens is a corresponding de-emphasis
of the intermediate stages of the analytic pr0ce§s. Specifically,
there is a pPaucity of information on the details of the tool-using
experiments copducted. Detajls such as the techniques used to manu-
facture the experimental tools, the -specific characteristics of the
unused tool edges, the exact mode of tool use, and the like, are
seldom made clear. Without knowing more about what went into the
experiments, other researchers cén profit little from the results.
Furthermore, the omission of this kind of intermediate data could
cause needless repetition of experiments. This last criticism, of
course, is relevant to many microwear'reports, not just those of
Semenov .

In suﬁmary, many archaeologists interested in determining the
functions of Prehistoric tools but who have not initiated their own
experiments have had to look elsewhere for use-wear information.
The pioneering works of Semenov have been a major focal point of
their attentions. vYet the basic methodological approach of Semenov
relies on personal knowledge of the processes of wear formation and
is primarily concerned with the results of the analvsis (assigning
a function to a tool) rather than being explicit about the details

of the experimental procedure. It ig precisely this methodological
I
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formag which produces results lacking comparability. Reports which
have drawn heavily on the work of Semenov and his colleagues should
be viewed accordingly.

fhe second category of literature on microwear research is the
experimental type. As indicated, the aim of these papers is to il-
ldminate the kinds of wear produced on tools when used under specified
circumstances, not to interpret any specific artifact samples. Re-
ports of category two are not numerous, with Keller (1966) and
&ringham-gﬁ al. (1974), Broadbent and Knutsson (1975) and Keeley and -
Newcomer (1977) being good examples.

The greatest asset of these reports is that by being stri;tly
devoted to experimentation there is almost always an attempt to re-
port the details or variables of thé experiments. Assuming that the
methods used are acceptable to other researchers, thesé reports can
help to generate usable reference data on microwear. I agrée in
general with the aims and methods of these reports. Their influence
on my work is acknowledged in ﬁhat I am attempting té elaborate on
themes already developed in theée reports.

The thir’® category of microwear studies is that which combines
the first and seéond appfoaches: examining the wear patterns found
on a sample of prehistoric tools and also using evidence from experi-
mentai conditions, to enable the .identification of wear patterns
resulting from speéific uses. To the best of my knowledge, in all
of these reports the experimental tool usage was intentionally

designed to facilitate the functional analysis of a set of prehistoric

tools. Such reports include the works of Ahler (1971), Dodd"(1977),



18

Hayden and Kamminga (1973), Hester et al. (1973), Hester and Heizer
(1972), Levitt (1976), Ranere (1975}, Sonnenfeld (1962) and Wylie
(1973, 1975). )

Many of these reports follow the pattern set by Semenov by con-
centrating their emphasis on the final in;erpretation of the prehis-
toric sample. Again, much important information relating to the
nature of the experiments conducted is either ignored or is ambiguous.
When this occurs the utility of the reports to archaeologists
searching for assistance in functionél anélysis is greatly reduceé:
Ahler (19715 deserves mention as a noteworthy exception.

Thus, the ‘literature combining expérimental research with
analysis of prehistoric tools has influenced the presént study by
suggesting a greater need for accurate recording and reporting of the o
experimental data. Failure to report such data may detract'from the'
éredibility br'at least utility of the results, as other workers
are not in a position to evaluate these results. It should be kept
in mind that the suggested emphasié‘on the procurement and presentatioﬁ
of primary data on tool alteration 1is a temporary emphasis, designed
on the one hand to compensate for the lack of such information, and
on the other to correct some existing misconceptions about tool
alteration.l ‘ ' -

. My own study, then, is most similar to the third category of
microwear reports in combining experiment$ in wear pattern formation
with analysis of a prehistoric artifact sample. But, I also hope to

achieve the same end as the reports of the second category by in-

cluding as complete a description of the nature and results of the



experiments as possible. Given the state of microwear -studies I
would argue that this latter goal is at least as important as the

interpretation of any specific prehistoric sample.

£ 23
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CHAPTER 3

EXPERIMENTAL DESIGN

Introduétion
The need to identify the vafiables of microwear experiments

has been stressed by Odell (1975) and Keeley (1974)5 Much, though
not all, of the work reviewed in the laét chapter suffers from a
failure to report pertinent variables:

a fact which either makes one doubt the validity

of the results or simply renders the procedure

inexact and therefore less usable to others. In

addition the experiments become 'unrepeatable and-

therefore slightly less than scientific (Odell

1975:227).
Thislchapter, therefore, is largely devated to making explicit the
materials, assumptions, decisions and rationale which make up thg
experiments to be repérted. While this does not guarantee scientific
validity it does allow the results to be evaluated by the reader and
its utility and general appliéability to be assessed;

| The experiments ?o be described below are similar to what Asher

(1961) has called "imitative" experiments. That is, they are struc-
tured to simulate a past coﬁdition; in this case tﬁe shape and use
6f certain stone tools. The general aim of such expériments, Asher
(1961:793) says, is to test beliefs about past culﬁural behaviour,
Other scientists can repeatédly test and retest hypotheses about the
rules which govern contemporary behaviour (or phenomena) . This‘is‘

because the experimental conditions can Be reassembled time and

again with a high level of accuracy. Most archaeological experiments

20



cannot attain such levels of empiricism. For instance, it is unlikely

that in the history of humanity two identical stone tools have ever
been produceds Thus, the érchaeologist wishing to reconstruct
behaviour must recognize that, in the sense of the strict scientific
method, the statement that a certain prehistor@c tool was used 'in a
specific manner is an untestable statement. The préhistorian must.
apply the tool of analogy. He must inevitably state "similar tools
used in specific wayé," or one must make reference to the ethno-
graphic record. Either way analogy is employed and the iﬁ%bfmézTBh
tetrieveg from the tests or experiments, when applied to the archaeo-
logiéal data, produces inferences of cultural behaviou vouid

" concur, somewhat reluctantiy, with Asher's remark that d of
order (pattern)‘with which imitative experiments are conce. ~d
cultural, not natural; hence it is not like an‘experiment in u-
natural sciences" (1961:807). Hopefully, the experiments describe”
below can be consideréd scientifically valid .in their replicability
by other researchers. While this may be the case it is not argued
that it will be the case. Begisning with the fact that no two stone
tools are ever identical ana ending with the use of analogy as a liﬁk
between prehisteric énd "modern" 5ehaviour, the experimental process
is replete with instances of either imprecision or subjectivity.
Stringent control of some of the experimental situations énd full
recording’of the pertinent variables can greatly reduce Ehe potential
margip of error and hopefuliy enhance, but not guarantee, the repli-

cability of the results.
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My experiments, however, were not completely imitative in that
they did not alWays attempt to simulate presumed past conditions.
Many parts of the experimental process were designed to facilitate
testing the hypothesis that tools used on different worked materials

N
develop different wear patterns. For example, no tool was used on
more E?an one worked material, no tool was resharpened, no tool was
used at different angles, and so on. Such controlled conditions are

not proper imitations of prehistoric tool-using conditions. Yet

’

-

within the framework of controlled experiments I have attempted to
strike a balance with the more "natural" tool-using conditions as
indicated by ethnographic data or recovered information ffom the
Smoky site.

The remainder of this chapter is devoted to making explicit as
much information as possible on tﬁe details of the tool-using

experiments.

%

Raw Material

*The raw méterial selected for tool manufacture was a crypto-~
crystalline black chert. The material was obtained from the collection
of the Jakubowski'site {GkQo 100}, an archaeological site also
locatéd in west-central Alberta, some 190 km north of the Smoky
site. One of the features of the Jakubowski site was a cache pit of -
several hundred chert flakes. All of the flakes had nearly identical
morphological properties and it appeared thét many had been struck
from a few cores. The color of the‘cﬁert was almost invariably a

rich jet black. The texture is extremely smooth and impurities seem

minimal. The hardness of the material oh‘the Mohs scale is seven.
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While three types of material were represented in the endscraper
sample from the Smoky site (chert, quartzite and quartz), I decided
to restrict the experiments to a single lithic type (chert).. This
was done for four reésons: 1) the majority of the artifacts were
made of chert (n=20, 74%); 2) the addition of a second raw material
would greatly increase the interpretatiqnal problems and this seemed
unwarranted given the small size of the other lithic classes (n=7, 26%) ;
3) the difficulty encountered in detailing the microsEopic alteration
to tools made of quart:ite;, and 4) the unavailability of the third
material type —- pure quartz crystal. Experimeﬁts by Greiser and
Sheets,(l977) indicate a relationship exists between specific types
of litgic raw m%kefial and resulting wear patte;n formation. Thus,
the. functional interpretations of the quartzite and the quartz
artifacts arrived at by examining wear patterns experimentally pro-
duced.on cheft tools should be viewed with the possibility of alter-

nate interpretations kept in mind.

Heat Treatment

I know of no experimental work indicating that artifacts which
ﬁ;ve been heat-treated exhibit different wear patterns than non-
treated toéls when used in an identical manner. It has, however,
been repeatedly demonstrated that heating'can cause significant
changes in the morphological aﬁd fracture properties of crypto- "
crystalline rocks (pPurdy and Brooks 1971; Purdy 1974; and Crabtree

1964). It would seem consistent to assume that the wear patterns

found on tools made from heated rocks might be different than the

v
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wear patterns.founq on ﬁools of un-~he. ... material, all other things
‘being cqual.

For this reason, before manufacture of the experimental tools
a decision had to be made regarding heat treating the raw material.
Since the prior decision had been made to replicate in the experiments
the activities at a particular time and piaceiin prehistory, this
decision should be based on whether or not the scrapers from the
Smoky sité were heat—treafed.v Examination of the artifact scrapers
suggests that often there is no clear cut answer. Several specimens
show strong development of the so-called "classic" symptoms of thermal
alteration; naﬁely, a lustrous or glossy appearance and a waxy or
soapy feel to the stone (Mandeville 1973; Purdy and Brooks 1971; and
Crabtree 1964). Other scrapers from the site are'problematical in
the sense that these sympﬁoms are poorly or weakly developed. Sfill
other tools possess none of the characteristics of having been
heated. It may be noteworthy that most of the tools in this latter
category are made of quartz or quartzite, materials which may not
readily exhibit clues to thermal action.

On the other hand, all of the cache material from the.Jakubowski
site has probably been heat-treated. All 30 of the flakes used to
manufacéure the experimental tools show some signs of the standard
diagnostic criteria. ‘As a comparative experimentvanothér sethof
chert flakes also from the cache pit were heated in aﬁ oven at SOOOC
for fourteen hours. Most of these flakes fractured and experienc.d

some color change, going from a rich black to a duller ashen black.

None of ‘the flakes came out of the oven looking heat-treated in the

24



>

classic sense. The interpretation given here is that this modern
.heating was applied to rocks already heaged during prehistoric times.,
The second hea£ing may have caused over-dehydration and consequently
a p;oliferation of internal microfractures. This conclusion is
supported by independent research conducted by Conaty (n.d.).

Working with chert flakes als; from the Jakubowski site, Conaty heat-
treated several specimens and experienced breakage similar to that

of my owﬁ experiments. He also noted that the heat-treated specimens
failed to typify the "classic" symptoms any more, or even less, than
they already had prior to heating (Conaty n.d.:84-86). It seems

fairly certain that the Jakubowsk i cherts had already been heated

by aboriginal p%\ples. It was decided to use the material in the

\
condition in which™it-was recovered.

Tool Manufacture

The modern stone tools used in the scraping experiments were
manufactured by a flintknapper with considerably more experience
than myself: Mr. Cort Sims of the Department of Anthropology,
University of Alberta. Mr. Sims had seen the enti;e sample of
prehiétoric scrapers and had these tools with him when chipping the
modern sample. The intent was not to produce exact copies of the
artifacts, but rather to manufacture tools_of roughly similar form.
Of the tools made, those selected for use were the ones which fell
in or near the range of variation of formal attributes exhibited in
the prehis#éric sample; The same gross fé;mal attributes were

measured for both the modern and the prehistoric tools and are

presented in Tables 1 and 2.
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In arriving at a set of decisions as to how the tools should
be made two important guideiines or constraints were kePt in mind
The first concerned the size, shape and flaking properties of the
raw material tdabe used. For example, the Jakubowski chert flakes:
were already quite small and needed only secondary trimming, shaping
and retouching. ;The use of a hard hammer was generally unnecessary.
Second, th method of manufacture was also bhased on the interpretations
arrived at regarding the probable techniques used to manufacture the
Smoky scrapers. I believe that the prehistoric samplg is composed
mainly of tools made by direct percussion with a soft hammer. A few
specimens show long, evenly spaced, pa;allel flake scars suggestive
of pressure flaking. The manufacture of the modern sample was
intended to himic these interpretations.

There are, of course, many unknowns rggarding aboriginal manu-
facturing techniques. For example,‘an important factor would be
whether or not the edges of a tool were abraded before or during
manufacture as is commonly done to strengthen an edge (Sheets 1973).
Any portion of this abraded edge, if not removed during chipping,
might be microscopically similar to wear resulting from certain kinds
of tool use. To avoid confusion, the edges of the experimentally
mace tools were not abraded.

The possibility existed tgat some of the Jakubowski chert
flakes were retouched and/or utilized at the time of recovery.

To eliminate the\Possibility of prehistoric manufacture or use marks

~

contaminating the modern sample, Mr. Sims was especially careful to

}
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remove all previous edges of t.. flakes so that the tools possessed
only freshly chipped edges. Most of the surface areas as well were
freshly chipped.

A total of thirty modern tools were used and are described in
this report (Plate 1). Of these, twenty-five (83%) were made by
direct percussion with a soft hammer (see Table 1). Mr. Sims
employed the soft hamm - .echnique by stationing himself in a sitting
position, holding the specimen in his left hand and flaking the piece

with . deer antler billet. Four (13;3%) of the experimental tools

.were made entirely by pressure flaking (#s 20, 21, 27, 28). The

manufacturing tool was a percussor tip of %inéh thick copper wire
sockéted,jn a wooden handle. The remaining tool, #29, was made
entirely by direct percussion with a quartzite hammerstone. As
indicated above, Mr. Sims was not asked to conform to any rigid
standards of scraper morphology,-but was asked to flake in a style
natural and comfortable to him. He is right-handed.

To avoid unintentional damage to the modern sample each tool
was immediately placed in its own small paper bag from which it was
taken only during times of examination and use. The completed tools
were numbered and the pertinent information of each tool's hiétory
was catalogged. The tools were then washed with a soft tooth brush
and'warm, soapy water to reméve ahy particles of chert, antler, and

SO On.

Initial Examination

Before any of the tools were used they were microscopically

examined, described and partially photographed. This significant
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stage of the procedure has becen omitted by many researchers, or has
not becn rcported by them, resulting in the experiment beginning in
an "unknown" condition --- the state of the tool prior to us~. One
must seriously question the value of experiments which proceed from
an “unknown" condition (iack of inkormation on the microcharacteristics
Pf.the tool prior use) to a supposedly "known" condition (identi-
fication of wear caﬁsed by use). 1In short, in our haste to define
"wear" I believe we have neglected our definitions of "non-wear."
Yet only a juxtaposition of the two can lead to an accurate assessment
éf causation in tool damage. Sheets is one who has pgrceived this
gap in our research:

The analysis of lithic materials, whether from

a functional, technological or stylistic approach

must be founded on a clear understanding of the

nature of the attributes observed. A great dis-

service to lithic analysis is done when the origins

of the observed phenomena are either confused or

ignored (1973:215).
The majority bf the work done wigh experimental tools has either
ignored or failed to report‘on the condition of the unused tool. A
few notable exceptions are the works of Ahler (1971) and Tringham
et al. (1974), both of whom published photographs of tool edges
prior to their use. I should note, howéver, that‘ﬁicrowear studies
using unmodified flake tools, such as Lawrence (1976) and Tringham
et al. (1974), may have less need to document the unused edges of
the experimental tools.

All tools were examined with a Wild M5 stereomicroscope on a

swing arm stand with magnification powers of 6, 12, 25 and 50X and

two mobile light sources powered by separate light transformers. A
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Leitz 35mm camera back was attached to a monocular»stem thus employing
thé.opﬁics of the microscobe as the camera leng (Plate 2).

Photographs were taken at all powers but most frequently a .
subject was photographed in duplicaée either at 12X and 25X, or 25X
and 50X. In addition, many photographs were taken both with and
without a light dusting of the powder produced by heating ammonium
chloride (NH4C1). Use of this coating proved useful when viewing
certain kinds of wear related to microfracturing of the tool edge.
The coating was not useful when vie@ing rounded or polished surfaces,
ridges or most stgiations. Generally thecoating served to highlight
and/or shadow areas of sharp or abrupt topography. All photos with
the .notation "coated" illustrate tools which have been treated with
ammoniuﬁ chloride. "All photographs were taken with Kodak Panatomic X
black and white film. 0

A dissatisfaction with viewing oc.her photomiéroéraphs Qf tools
led to the implementation of a system of marking the-tools at the
precise spot where a photo was taken. This allowed repeated photo-
graphy of exactly the same part of the tool before and after each
use. A small dot of ink was placed on. the tool near the subject of
the photo (Plate‘3). The dot was fixgdﬁwith an equally-small amount
of eﬁamel. While I realized that many dots wére in jecpardy of
removal due to their proximity to the active part of the tool, utili-
zation of'the tool was never altered for fear of obliterating these.
reference marks. The numerous dots on each specimen were recorded

and numbered on a simple sketch of each tool. The same numbers

were entered into the photo record at the time of each photograph.
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This dotting technique requires considerable time andsgffort and may
not be practical for other studies with a large sample size. Subse-
guent to my implementing thisg referencing system I noted the indepen-
dent use of a nearly identical.system by Broadbent and Knutsson (1975).
All tools were completely examined before and after use,
including viewing and‘photégraphing edges and surface areas. The
Placement of the dots (and thus the loci of the photographs) was by
and large an intuitiye process, with a concentration of attention on
the distal end which would receive most of the work. However, less
frequently, dots were also placed on the lateral edges, proximal
ends and on dorsal surface ridges. An attempt was made to dot and
photograph a variety of areas of the working edge; from the concav-
ities and protrusions of the flake scars at the distal end, to the
dorsal and ventral surfaces immediately adjacent to the working
edge. I believe that this technique, by concentrating research
attention to specific areas éelected before tool use, has the bene-
ficial effect of forcing the worker to return to and examine thesg
areas after tool use regardless of.whether the area exhibigs "expected"
evidence. 1In other words, the dotting method reduces the urge to
scan a just-used tool in search of a text book example of what the
worker anticipated finding and Perhaps ignoring some less spectacular
wear damage marks. And finally, the method, again by drawing
'attention to areas other than those of obvious alteration, may help

a

to emphasize the absence of wear.
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the tools were weighed on a Mettler electron;c balance. Assuming
that the tools are cleaned and that neither the reference dots nor
the enamel were removed during tool use, then a re-weighing after
tool use should document any net gain or loss of mass. Just before
each weighing all the tools were carefully clsaned with a soft tooth-
brush in warm Soapy water to remove fingef grease, residue of worked
material and/or fragments of the tool itself. Weights were recordsd

to the nearest milligram (mg) .

Hafting

Most authors agree that endscrapers were usually hafted.
Wilmsen (1970) rev1ews _the form and function of endscrapers and
concludes that "there is Suggestive evidence that these tools were
hafted...51nce endscrapers tend to be among the smallest tools in
any assemblage, thexr functlonal effectiveness probably depended
upon hafting...we may, for the present, assume that most,vif not all,
tools of this type were hafted" (Wilmsen 1970:71). Wilmsen also
notes that hafteqd Scrapers used by 'Eskimos show sQidence of wear on
the proximal end, and Frison (1968) cites this same feature ag Q:}
indicative of hafting: "It jig suggested that most endscrapers were
hafted judging from the polish on ridges between flake scars on the
back of the tools™ (Frison 1968:152), Semenov (1964:87- -88) is one
of the few who argues agalnst)haftlng of endscrapers, but he says
if any were hafted it would be the smaller ones; just what smaller

means is unclear. Gould et al. (1971) provides valuable information
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on the manufacture and use of the‘Australian hafted-adze, a tool with
at least formal resemblances to the ondscréper. Significantly, when
these tools are small (less than 6.6 cm long and less than 2.2 cm
thick) they are always hafted (Gould et al. 1971:149). In-aadition,
many ethnographic or prehistoric endscrapers have been collected
complete4with the haft element (see Hester 1971; Mason 1890; Metcalf
19%0; Nissen and Dittemore 1974; Osgood 1940; Wedel 1970; and Wissler
1910). ' ‘ .

Furthermore, there is mounting experimental evidence that
endscrapers must be hafted to function effectively as scraping
implements. Ranere, forie%ample, made and used stone.scrapers and
found them virtually useless unless“hafted (1975:197). Levitt (1976)
came to the same conclusioﬁ.

Finally, the large number of incomplete endscrapers recovered
from the Smoky site may be interpreted as evidence of the use o§ a
handle. The‘inCOmplete specimens are all broken in a similar manﬁer
(see Plate 48). Semenov (1964:88) makes a brief but intriguing
statemeﬁt regarding endscrapers: "Broken examples found at somé sites
suggest the use of handles." Unfortunately, hé provides no data on
the nature of the fractures or what led him to believe that cértéin
types of broken tools indicate the use of.a haft. Logically, tools
haﬁted at their proximal end and contacting a working surface at the
distal end, and simultaneously subjected to downwara and back and
forth pressure, would be we;kest atva point between the end of the
haft and the distal end of‘the tool.. The broken Smok?iendsbrapers

are consistent with this outline. The thinnest tools would be
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especially sensitive to breakage in this manné;. The mean thickness
of the broken endscrapers is 3.72 mm compared to a mean of 6.72 mm
for the complete specimens. However, none of the experimeptally
made endscrapers broke during usej thus the possible correlation
between broken tools and use of a handle remains problematical.

I consider it in keeping with presumed préhistbric conditions
to haft the experimental endscrapers. However, the details of the
hafting apparatus must be considered. Reported or recovered handles
take séveral shapes and are made of several materials. Undoubtedly,
different types of handles will result in different angles of the
fool contacting the worked surface, different rigidity, different
application of pressuré and leverage, and so on. Any or all of these
factors could~have subtle effects on the production of wear on the
hafted tool. Further experimentation will be needed to‘empirically
verify this possibility.

With the, small sample of experimental toolsvin my study I
deéided not to test the difference between several types‘of handles;
but rather tovlimit experimentation to a single type. The right-
anglé type h;;dle chosen is ethnographically common, thoughvnot the
only type reported; in Alberta (see Wissler 1910 for use. of this
bandle among the Blackféet of Southern Alberta, and Goddard 1916
for use of this handle by the northern Beaver).

Handles for the experimental tools were made from fréshly cut
branches of a tree with numerous near-right angle curves. Branches
wefe sﬁripped of their bark and sawed to the desired lengths. To

accomodate the variety of experimental tools, the distal ends of the



handles were shaped in different ways. For scrapers with the common
"hump" on the dorsal surface the ends of some hafts were gouged out
forming a concave hollow to socket the tool. The ends of some ﬁafts
were left flat to accommodate tools‘with flat dorsal surfaces. All
the tools fit comfortably into one of seven handles (Plate 4).

These were used for the duration of the experiments.

Tools were lashed onto the hafts.with dental floss, which, al-
though inconsisten£ with ethnographic analogy, fulfilled the required
task. The only.problém encountered in hafting was that the unabréded
edges of the tools occasionally cut the floss when pulled tight. The
problem was resolved by applying '‘a loose underwrapping then a tight
outer wrap. The result was a domfortable handle with a secure hold

on the tool.

Loess Inclusion

Another caveat to be considered is that pre-
historic men, their food sources and immediate
environments were all a good dealggrittier than
present-day archaeological laboratories and
their inhabitants, so that some effort may be
necessary to approximate these earlier, dirtier
conditions in the course of the experimental
work (Keeley 1974:330).

Keeley's warning deserves attention. Wear pPatterns produced by working

clean materials may differ sigpificantly from those‘pfoduced'by
working dirtier, grittier mategials. ‘As Keeley notes, prehistoric
tool using situations may have incorporated dirt or grit simply by
accident.

In addition, there is some ethnographic evidencelindicating the

intentional inclusion of gritty substances onto hide surfaces during
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processing. Mason (1890:568), reporting on the skin dressing
techniques of the Naskaéi Indians, refers to the use of gdditives:
"when the desired pliability is gained, the superabundant fat and
moisture are removed by calcareous earths, bone dust, or flour, to
act as absorbents." Clifford Hickey (pers. comm.) reports a similar
practice among certain contemporary Eskimo groups who, ﬁrior to
~scraping, add cornmeal to the surface of fresh hides, the justifi-
cation being to absorb grease and fat. A similar practice for a
‘different reason has been noted among modérn Carrier Indians of
British Columbia. The Carrier add flour té the flesh side of a sun-
dried hide which acts as a dry lubricant du;ing the subsequent
‘scraping process (Douglas Hudson, pers. comm.). Thus, in the process
of‘skin preparation the hide may become dirty by both accidental

and intentional means.

The possibility of grit inclusions becoming part of the too®
using situation is esbecially strong at the Smoky site where so
ate of aeolian origin. These w;nd blown deposits consist of 60 to
70% silt sized grains and 10 to 20% very fine sand; both a;e pre-
dominantly quartz. Thus, at the Smokyvsite a relatively small but
hard grit was availabie for iﬁclusion into many facets of prehistoric
life. The hypothesis may be advanced that the incorporation of this
grit into tool using situations will result in wear patterns distinct
from-those produced by working clean materials. Unfortunétely,
accurate testing of this hypothesis would require spheres of pre-
historic information which are not available: how much soil to add

>

and how often to repeat these additions. The answers to such precise
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N
questions will nevér be known, but at least the general hypothesis
that working with grit inclusions causes different wear patterns
than workiné clean materials may be tested.
In order to test for the influence of grit inclusions on use~
wear formation, different tools must be used on the same material with
and without grit. This requires a larger sample Qf experimental tools
than was avéilable for my study.. Accordingly, ohly two of the four
worked materials (bone and hide) were scraped in both a clean and
dirty condition. Prior to scraping, ~thirty-five grams of soil
ucollected from thé Smoky site were sprinkled over these t&6~workedv
materials. The actual amount of soil which adhered to the worked
surface would be somewhat less than Ehirty—five grams. Some additional

details of the grit application are provided in the chapters on bone

and hide working results.

Worked Materials

Four categories of woq‘ed materials were selected for use in
the scraping experiments: wood, bone, antler 'and hide. While not.
an’ exhaustive list of possible objective materials, these féur
categories would probably have been found in abundance at the camps
of prehistoric peoples of Grande Cache. Beyond this generalization
the selection of worked materials is based és much on ethnographic
and logical grounds as it is on hard evidence from the Smoky site.
For example, it seems unlikely that steepiy beveled, unifacial
tools such_as endscrapers’would have been used to cut meat] hence

this material was not included in my experiments.

ok
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Direct evidence does exist for the utilization of bone. The
few identifiable remains from the Smoky site attest to the presence

and utilization of mountain sheep (Ovis canadensis) and elk (Cervis

canadensis). Undoubtedly this narrow sample is due to factors of
preservation or recovery rather than dietary restrictions of.the
_native people. No antler was recovered at the site, but by using
the faunal materidl as an indirect line of evidence we can infer
that antler from the numerous lérge ungulates of the region was
available. Likewise, no hide was recovered but was certainly present
at the site. No wood remains were recovered. and without pollen
analysis the specific types of plants existing at the site from 1500
to 5600 years ago cannot be known with any great confidence., Evidence
of Holocene environmental conditions from the region is non-existen£.
|
I will assume that the present day dominant spruce and poplar
vegetatjon also occurred in high frequency in prehistoric times.
Unfortunately, specimens of materials believed to be important
to prehistoric peoples are not always‘available for modern research.
For example, moose or elk hides and bone are difficult to obtain most
of the year. Consequently, some of my exéeriments had to be conducted
on materials not available to aborigiﬁal people; specifically bone
and hid: from the genus Bos. How. this has affected my results is
open to debate. There is presently no é;idence Fovsuggest that, all
other things being more or less equal, the working of different
kinds of aqimal hide, bone or antler prqduce deﬁonstrably different
kinds of wear patterns. Hayden and Kamminga (1973) have demonstrated

that working extremely hard wood produces different use-wear than



working very soft wood. Levitt (1976:34) has noted that there are
chemical and structural differences between different animal hides,
but there i; no information on whether or not these subtle differences
can cause a concomitant yariation in wear patterns. Likewise, I am
not aware of any research suggesﬁing that the sole variable of type
of bone or antler is sufficient for the production of differential
use-wear. More testing is needed to answer these questions.

Two species of‘wood were scraped: white spruce (Picea gluca)

and trembling aspen (Populus tremuloides). Both woods were worked

in a fresh condition and spruce was also worked in a dried condition.
Although technically a hardwood, aspen is at the "soft" end of this
scale with an average oven-dry density (weight of wood per unit
volume) of.24.92‘lbs/ft3. Spruce is only slightly softer with an
average oven-dry density of‘21 o lbs/ft3 (U.S.F.P.L. 1974). These
two woods are in the same density range of the other woods available
in the Grande Cache areaﬁ‘with the exception of the rarely seen
birch. The most obvious diffe}ence between spruceland aspen was

the nature of the bark. Spruce bark is scaly and harder than the
smoother aspen bark. All woodworking experiments were conducted on
branches of mature trees or trunks of yo;ng saplings between 4 énd-
20 cm in diameter.

Bone scraping was executed on four femurs of recently killed
animals; two f;Om a pig and two from a cow. One femur -from each
animal waéﬂworkéd with the addition of silt «abrasive p;rticles.
Particular bones were used consistently either with orpwithout silt.

}
inclusions. Prior to use the distal ends of the femurs’/were removed

38



39

with a metal axe and the bones boiled several hours to remove grease
and marrow.

Antler scraping was conducted on an elk antler tine. It may be
noteworthy that this piece was at least several years old. Many
authors feel that “~nse materials such as bone and antler were soaked
in water; urine or some other liquid prior to alteration. The
rafionale for this practice is to soften the materials. For examplg,
Broadbent andyKnutsson (1975:119) commenting on their bone scraping

[

expériments say tﬁat "t’e bone was softened somewhat through boiling.
Boiling or soaking was undoubtedly practised in prehistoric tirﬂes.~ FFFF
We consider this important for effective scraping.” With this
pgssibility in mind, all of the boné\and antler used in my experiments
was soéked in water for two weeks before scraping. In addition, all
\

.bone and antler Pieces were returned to water in bétween all experi—‘
ments. The effectiveness of this practice will be discussed in
subsequent chapters.

Of the four raw materiéls, hide working was the most complicated.
In the activities described above, the needs placed upon a stone
tool are fz . consistent. That is, the particular requirements of
éytool used to effectively scrape boné or wood (such as edge angle,
strength of lithic material, sharpness, etc.) are probably very
similar from beginning to end of a tasgk. Hide working, however, is
compoéed of numerous distinct working stages. Certain stages of the
hide working process may be best completed by some types of tools,

other stages by other types of tools. Furthermore, tools used for

one stage of this process may have undergone alterations which now
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make then suitable for other st..ges. For example, a freshly

sharpened stone séraper may be employed in the fleshing process, and
then once dulled this tool is suited fo; de~hairing. <h complexities
of multiple function are only significant to the microwear analyst

if it can be demonstraﬁed that similar Foolg used in the different

hide working stages will exhibit different wear pattggns. I partially
tested this possibility by using three sets of stone ;;ols in three
separate stages of cow hide working: fleshing, dry scraping and de-~
hairing. Abtasive silt particles were added to some of the dry hide
scraping experiments. Details of hide preparation and silt inclusion

[

are presented in the chapter on hide working reéults.

Tool Use

In order to test the influence of the worked materials on the
formation of wear patterns, an attempt was made to hold constant or
control the variables of direction of tool use, ;ngle of tool use and
the pressure applied to the working tool. Without the use of a
machine it is difficult to mainﬁéin consistency in the application
of these variables. These tool using controls shoulé be regardéd

as close approximations.

The direction of tool use was similar in all experiments and

’

consisted of pulling‘the hafted tool towards the worker with the N
ventral surface of the tool facing the direction of movement (Fig. 1).
This is not a universal pattern of endscraper utilization. When end-
scrapers are hafted in a straight handile they may be used in a
planing-like motioﬁ towards or away from the wotker as is common

among many Eskimo groups (see Nissen and Dittemore 1974;7Mason 1890).
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My use of the right angle handle, however, prohibits this type of
motion. : '

The angle of the hafted topl to the workéd surface, or coﬁtact
angle, was a compromise betWeén consistency and working comfort
(see Figure 1). Mechanical controls would‘undoubtedly lead to more
pPrecise experimental.conditions gut might give cause_to question the
degree of relationship between the "cqntrolled” and the "real"
situation. 1In attempting a compromise the contact angle was not
held constant, buF rather the variation of this angle was held
nearly constant aﬁd was recorded. As a rule, with each stroke the
tool first contacted the work with the eage of the tool at an angle
of about 650; As the tool was moved down the surface {toward th-
worker) the angle became more obtuse reaching a maximum of’90—950.‘
I believe that most-scraping was done with a contact angle of between
70—800. This angle of work was both comfortable to sustain for
fairly long periods“and usually effective in the removal of material
from the worked surface.

More difficult to measure or control is the factor of pressure

applied to the working edge of the tool. While it has not been

\
~

shown that minipulation of this va;iable alone will cause the pro-~
duction of.differential use-wear, loéica;ly I would assume this to
be true. Lawrence (1976) used stone tools set in a mechanical arm
to cut and ECrape various materials at a constant pressure. This
pressure load was calculated to simulate Pressure exerted by a
human. App;rently, however, the pressure load was never varied so

that the direct influence of thié variable remains untested. I
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attempted to use the endscrapers with roughly similar applications
of pressure in each experiment. Over nearly'a vear of experimentation,
however, this must have varied considerably.

The duration of the experiments was recorded in numbers of
strokes on the worked surface rather than in elapsed time or in the
achievement of a goal. The tests were not task-oriented in that
they did not .culminate in ﬁhe\straightening of an arrow shaft or the
production of a bone tool. Tools were generally used for aKQeter—
mined number of strokes, then examined, then reused for another set
of strokes, and so on. ToOlsvwere used until they were deemed Fo
be very dull, or functionless for their specific task. None of the
tools were used on more than one worked material. Frequently three
or four tools were used in one experimental setting on one material.
For example, at the beginning of a wood working test one tool might
be used 250 strokes, a second tool 500 strokes and a third tool 1000
strokes. Taken 1nto a lab these tools would then be cleaned, welghed
examined, photographed, re-weighed and then used again on the sane

material for an additionai 500, 1000 and 2000 strokes respectively.

Resharpening

Obviously, the relationship between resharpening of a tool and

»y
the observation of wear patterns may be of great importance. Thisg
is especially true when dealing with endscrapers, as there is

L 4
abundant ethnographic evidence to suggest that these tools were

frequently re-edged. Mason, in reference to northwestern Alaskan

Eskimos, reports: - o



The leather worker is incessantly touching
up his ' scraper edge with the chipper, and
that in time he wears it out to a mere stub,
This constant sharpening also accounts for
the fact that few specimens show’signs of
great wear (1890:586) .

Osgood (1940:80) reports that tﬁe Ingalik Athapaskans may sharpen‘a
hafted endscraper five times while scraping one ca;ibou hide. Gould
et al. (1971) ang Tindale (1965) provide ample docﬁmentation of the
importance of Scraper resharpening among Australian aborigines.

While recognizing the potential 'significance of this process,

the experimental tools used in my study were not resharpened. This

when the experimental tools are resharpened. It will be up to future

studies to test a more complex hypothesis which includes tool

e

resharpening.
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CHAPTER 4

MICROWEAR TERMINOLOGy AND EXAMPLES

In this chapter T will introduce the basic terminology to be
used in describing the results_of Qgexexperiments. In so d01ng I
will refer frequently to examples of the dlfferent wear types as

illustrated in the plates at the end of the thesis.

A Rose By Any Other

No microwear study in recent years has been able to avoid the
difficulties of nomenclature. While a prim; directive is to produce,
examine and document wear patterns resulting from specific kinds of
activities, it follows that terms must be attacheajto these patterns.
The terminology presented below should not be regarded as a fixed or
c&mplete catalog of types of wear. It is a terminology designed to
" fit the needs of the project.

Odell correctly Etated "there is a crying need for prgcision
and standardization in microwear studiesg" (1975:228). One example
should suffice to bring the point home: virtually all schélars
agree that one type of tool alteration thch may occur during use is ,
the removal of tiny flakes from the edge in contact W1th the worked
surface. This process has been referred to by no less than the
following terms: "nibbling" by Hester and Hei:er /197:); "chattering" .
by White (1969); "microflaking" by Tringham et al (7774); "edge-
scarring” by Odell (1975); "small terminated flakes" by Gould et al.
(1971) ; "usejflaking" by Sollberger (1969) ; "séuills" by Barnes

4

\

44



45

(1932); "chipping” by Rosenfeld (1971): "uni-directional flaking"
by Nance (1969); and "utilization retouch" by Ahler (1971). Other
microwear terminology is similarly confused. .

Furthermore, the number of wear types recognized will vary
widely. For example, Nance (1971) distinguishes between striations
and attrition, while Ahler (1971) proposes fifteen wear types.
However, as a rule the more complex terminology schemes are actually
composed of only a few kinds of wear which are then sdbdivided into
categories based on locus, orientation or thé éxtent to which they
are developed. Perhaps the greatest need at present is to standardize
terminoloéy for the few fundamental kinds of microwear, and despite
the preponderance of terms in the literature there does seem to be
a general consensus. | "

A preliminary distinction should be made between additiVe aﬁd
subtractive types df tool alteration. The term “wear" impliesAa
subtractive process, and indeed recognition of tool wear almost
always represents a net réduction {however minute) of tool mass.

) Witthoft (1967) is one of the féw to argue for "wear" by addition
to a tool surface. Witthoft's argument is based on specialized
usage of a particular form of tool and is not analogous to the
concerns of this thesis.

Most microwear research recognizes*subtractive, or attritional,
kinds of wear. Synthesfzing the extait nomenclature on the dominant
classes of microwear the following categories are recognlzed- 1)
what has been referred to as chlpplng, micro-flaking, nibbling, and

stands for the process of removing minute flakes from a tool's edge



or surface; 2) what has been referred to as rounding, smoothing,
ébrasion, and stands fér the gradual reduction of angularity of a
tool edge or surface resulting in a dulling effect; 3) what has been
referred to‘as gloss, polish, sheen, and stands for an increase in

the degree of reflectivity or luster of a portion of a tool relative

‘

to the reflectivity of the rest of the tool; and 4) what has been
referred to as striations and includes scratches, furrows, and
‘grooves man%fested by a tiny linear gouge or groove in the edge or
surface of a tool. With slight reservations; I believe these four
categories represent irreducible classes of micro and/or hacrowear,
which are visually andiperhaps demonstrably different. As explained
below, the wear type known as "polish" is a partial exception to
this belief.

The following terms will serve as the base categories of wear
to be used in this report. All are terms already in the literature
‘and are descriptive of some physical characteristic.

The term microflaking shall be used to designate
the removal of tiny flakes from a portion of a
tocl which is under pressure and in contact with
another object. The important element of this
class of wear is that it represents more than
single-grain removal or attrition. Relatively
large, cohesive portions of the rock surface are.
being removed at a single time producing a flake,
and leaving on the rock a corresponding scar.

The mechanical basis of the microflaking process
is essentially similar to the intentional
flaking of tools during manufacture (Crabtree
19722:34-35). The term microflaking is intended
to subsume many variations of this general
process. Consequently, microflaking may be
complete, stepped, hinged, contiguous or
scattered, extremely microscopic in size or
visible at the macro level, at any loci and of
any orientation.
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Precise quantification of this wear type is permitted by the micro-
meter in the binocular scope.
The second class of wear recognized is rounding.

Rounding represents the process of fine abrasian
or attrition of any portion of a tool through

the gradual removal of fine particles or single
grains, the truncation or smoothing of grains,

or a powdering of a portion of the tool while

in contact with another object. The essence of
this kind of wear is that material being removed ~
or worn down is extremely small and therefore no
true flake scar is produced. The physical obser-
vation of rounding rests upon the recognition of
a reduction in angularity, especially at edges
and along the ridges of flake scars and other
protrusions. Again, the term is an inclusive
one, subsuming many of the features previously
assigned to terms such as smoothing, dulling,
blunting and abrading, and other expressions

of the processes of trituration and comminution.

As a form of microwear, rounding is difficult to quantify. No system
for measuring this trait has been proposed and most reports simply
note its presence or absence or occasionally add the prefixes "light,"
"heavy," and so on. I offer no solution to this dilemma, but I will
distinguish between and illustrate two forms of the rounding process.
The third class of microwear is the striation.
The term striation will be used to designate
a linear groove, scratch or furrow found on
any portion of a tool. These grooves are
apparently the result of a gouging out of a
channel in the surface of the raw material,
and occur when the tool is under pressure
and in contact with another object.
Semenov (1964) has argued convincingly that striations are caused
by foreign inclusions coming between the tool and the worked surface.

Recently however, the nature and origin of striations has been re-

examined (Del Bene 1977; Clouse 1977) and Semenov's model may be too



simplistic to explain the full range of striation formation. My
experiments which include silt abrasives will help test Semenov's
ideas.
Striations, like microflaking, can be accurately quantified
Sn the basis of length, width, orientation, loci, frequency and
so on.
The last, ahdlggrhaps most complex, wear type is termed Eolish¥

Polish usually refers to a reflective quality

of a part of the stone tool where there is an

enhanced luster or sheen relative to adjoining,

unaffected parts of the tool.
Polish is thus defined and idéntified on the basis of reflected
light, not on the basis of micro-morphology. According to this
view polish stands apart from other wear types which are recognized
as morphological alterations to a rock surface. Many authors would
argue however, that this reflectivity of a surface is in fact the
result of morphologicai changes on the polished surface. _The
mechanics of polish formation are comélex and subjec; to much debate.
Some argue that polishing is caused by the abrasion of a surface,
others argue deposition of some substance causes the polished
appearance (see Del Bene 1977; Kamminga‘1977 and Rabfnowicz 1968
for a discussion of different theories of pélishing). Regardless
of the answer to these questions -he important point is whether or
not polish has an§ diagnostic value‘as an indica£or of specific
tool using activities. Keeley and Newcomer (1977) convincingly

argue that polish is an important functional index. Accordingly,

I will treat polish as a formal class of use-wear.
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Polish will refer to the visual appearance
Of the utilized tool as'expressed in degrees
of light reflectivity and as oprosed to the
adjoining, unaffected surfaces. Thus my use -
of the term polish emphasizes the visible
light properties of the utilized tool sur face,
and should not be confused with more tradi-
tional concepts of polish as a glossy or
lacquer-like coating on the tool surface.
[ 4
As with rounding, polish is a nondiscrete feature posing

problems in quantification. Although Keeley and Newcomer (1977)
have differentiated polish to finer levels than previous authors,

these distinctions are still subjective assessments such as "bright,"

b
@

"dull,"” and so on. I will use similar modifiers and will cite

examples below.

Examples of Specific Wear Types

From this point in the thesis frequent reference will be made
to the accompanying photographic plates. AccgEdingly; a‘few prepar-
atory words may assist in their viewing. With only a few exceptions,
all of the photomicrographs are of the distal, or beveled, end of
the scraping tools. This portion of the tool is also referred to
as %Ei working end and the dorsal }éce {(see Fig. 1 for a schematic
reprg%entation of these areas). The experimental endscrapers were
photographed in two different positions: first, with the longitu-
dinal axis of the endscraper oflented vertically, formlng rlght
angles between the ddrsal and ventral surfaces of -the tool and the
horizontal_plane on which the tool stands (see Fig. 1,.and Plate 3).

In this position the endscraper is standing on its proximal end,

the working or distal end of the tool is in view, and the ventral
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surface of the tool cannot be seen (see Plates 8, %9a, b, c, d). ‘The
second photographic position is with the tool tipped back from the
first position forming an obtuse angle between the tool's ventral
surface and the horizontal plane and an acute angle between the tool's
dorsal surface and the horizontal plane (Fig. 1). In this position
both the dorsal and ventral surfaces of the tool are visible but

out of focus as distance increases from the point of juncture

between the dorsal and ventral surfaces.(see Plates 15b, 18a, b).

The juncture of the ventral and dorsal surfaces forms the working
edge of the tool. 1In this thesis the term immediate edge will refer
to the centre of the juncture of Ehe dorsal and ventral sur faces
(Fig. l{. Moving from tﬁis point onto the chipped (distal or worked)
face of the tool is referred to as movement onto the dorsal face of
the tool (Fig. 1). For examgle, Plate 12a illustrates the distal end

of an endscraper with tiny flake scars near the immediate edge, and

the ink dot is 2.05 mm up the dorsal face.

Microflaking

Traditional archaeologicalltreatment of attribute analysis has
focused on the taking and manipulatign of metric measurements.
The use-wear cgtegory known as microflaking fits most‘comfortablx : %%
into this traditiogal mold and accordingly has received the greatest
.amount of attentiod. Given the proper eqﬁipment the shape, length, .
width and even the depth of micro-scars on stone tools can be
measured. The shape of the scars may be classed according to their

correspondence to some presestablished taxonomy of scar shapes. An



approach to microwear analysis emphasizing this aspect of micro-
wear classification has been champioﬁed in recent years by Tringham
t al. (1974) and Odell (1975; 1977).

I have recognized three morphological categories of m}cro—

flaking (feather, step and hinge), and two configurations which these

flake scars may take (crushing and nibbling). All of these terms
are in fairly common usage among liﬁhic researchers (see Crabtree

1972b; T1x1er 1974= 111 be discussed only briefly here.

The three uf categories of microﬁlaking are distin-
H : - *
guished by E_? 3 hyxnation of the detaching flake. A

esulSE when the force of the initiated
flake travelc throucjh ﬁzhe rock mass, gradually moving closer to the
rock surface until the flake detaches. The distal end of a feather
scar has'a smooth, gradual transitior ‘etween the scar and thefreck
surface. There is no ridge or lip at the distal end of feather
SCats. Feather scars are yisible on the edges of the toolsg iney
Plates 10b; 1la; 12a, b; and 15a.

T;e secend type of flake termination is called "step " A
step flake and scar result when the flake detaches in a right angle
break at the distal end of the flake. This breakage occurs just
under the rock surface, heﬁce there is a "step" éermed from the
rock surface down into the flake scar. The detached-step flake has
a blocky distal end with approximately a 90° angle betWeenyehe

ventral surface and the blocky end. The scar on the fool mirrors

this blocky termination. Step scars can be seen near the edges of
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the tools pictured in Plates 9a and 12c, along the edge below the
dot in Plate 1l6a, b, &, and in Plates 28a and 3ia, b.

The third type of flake termination is called "hinge." A
hinge flake and scar result when the force of the detaching flake
abruptly turns back and connects with the :ock(surface. The detached
flake(has a rounded or, convex distal,end in cross-section, while
the flake scar has a concave terminus usually with an overhanging
lip. Hinge fractures are difficult to distinguish from stgp fractures;
they are usually identified by the presence of an overhanging lip
hfding the terminus. These overhangs, however, are quickly removed .
during use and once gone the hinge scars resemble step scars. Some
examples of hinge fractures can be seen on the right side of Plate
9b; the upper left of Plate 9c¢; and the central and upper parts of
the tool edge pictured in Plate 20a, &.

. The two flake configurations ;;e arrangements . of the types of
scars listed above. "Crushing" refers to a dense concentration,
usually near the tool edge, of overlapping scars résulting.from
flaking and breakage of the edge area. Repeated flake initiation
’in a restricted area causes the partial removal of lateral ridges
and termini of previous scars. Thus the crushed area is heavily
scarred; but the- majority of the.scars lack definition because they
are not comblete; Crushing can occur during either tool manufacture
or use. Crushipg can be seen in Plates 8 and 9a; at the lowest

part of the tool edge in Plate 20a; on the right side of Plate 24c;

and the lowest parts of the edges in Plates 26a, b and 31b.

%



"Nibbling" is a term used to Wescribe an orderly, parallel
arrangement of flake scars. There seems to be a tendency for nibbling
scars to have feather terminations. Apparently, nibbling is caused
by a consistent application of pressure or force along an edge, the

ventral side of which serves as the striking platform. Nibbling

may also be caused by manufacture or by use. Examples of nibbling

are seen in Plates 1la, b and 12a, b,

Rounding :

For obvious réasons the use~wear type termed rounding is much
less amenable to metric quantificatiqn. I know of no attempts to
standardize subdivisions df'this wear type (also referred to as
abraéion and smoothing). in this report rounding will be divided
into two categor;es based on the manner in which the physical
pProcess of rounding oécurs, and subsequently, the visual appearance
of the roundedtareas. Spécifically, the first type of rqunding occurs
as a result of breakage of rock material from the wérking end of the
tool. 1In this process grains or clusters of grains of rock maﬁerial
are removed or truncated from the tool edge leaving a rough, pitted
appearance. Thus, while the overall effect is a rounding off of the
tool edge, the method by which this is.achieved emphasizes the
microan%ularity of the.rounding Process (see Plates 28d; 33¢c, 4d;
39a, b; 41b, c).

The second type of roundiné occurs as a result of a smoothing or

wearing down of the rock surface. Grain removal is achieved through

a fine abrasion of the tool edge rather than by the breakage or
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truncation of rock mass. The reéulting appearance *s of a smooth
surface lacking the micraangularity noted above (sece Plat;n 18a, b;
23a, b; 47a, b, ¢, d).

A further consideration of the‘rounding phenomena is the
physical extent of the use-wear, Distfibution of this use-wear is
descr ibed éccording to its location in relation to the juncture of
the dorsal face and ventral surface (immediate edge). For example,

Plates. 18a and 22b depict rounding use-wear extending a maximum of

1.0 mm up the dorsal face of the tools. -

;Polish

As defined above, polish refers to the visual appearancé of
reflected. light on the tool surface. Consequently,iéubdivisions of
this wear type:must be relative and imprecise. Polish is described
according to iﬁévintensity as being either matte, moderately bright
or very brighé: and secondly according to its’arrangement as being
ei;her scattered and discontinuous (pitted), or as (gntinuoﬁs.

)

Matte polishes appear flat or dull (see Plates 42c, d; 43d

6

e, £, g) Moderately brlght polishes appear as reflectlve areas
with some gloss or sheen but less intense than the very bright
polish (see Plates 24d; 27a, b; 284d; 33c, 4; 39b).“Very bright

polish appears as a highly reflective surface with a greisy or

smooth quality (see Plates 18a, b; 204, f; 22b; 23a, b; 47a, b, ¢, 4).

The scattered or discontinuous polish arrangement is' typified

by a variation in the reflectiveé properties of a portion of the

tool surface, In such cases the exarined teol surface has many

B

pPoint sources of reflected light of differing intensity resulting

z
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in a scattered, or sometimes pitted jrearance (see Plates 1l3c;

24d; 25c, d; 28d; 30d). The continuous, or smooth, polish arrange-

ment refers to surfaces which exhibit a fairly consistent degree of

feflectivity over ‘a portion of the tool. Thus, there is an apparent
homogeniety of reflectivity réther than a scattered or pitted
appearance (see Plates 18a,‘:; 22¢, by 32b, e; and the vertical
flake ridge in 35b).

The subclagses of polish are also described according to their
physical distribution over Fhe surface of the utilizea.tool.

No subclasses of the striation use-wear class are being estab-

lished.

L
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CHAPTER 5

UNUSED TOOLS

In Chapter 3 I argued that lithic studies need to pay dgreater

attention to the unused edges of experimental tools. The gist of
this argument was that the accurate documentation of use-wear
formation requires a precise knowledge of the inu.c. edge, Lhereby
allowing‘an“objective comparison of the used and unused tool., Only
tgésuﬁh‘suqhkcompafisoné can the exact ﬁ?ture of use-~wear be under-

stood.
. A R}

Eggerfmental-studies which utilize retouched stone tools
must Be-especially cognizant of these needs. In this chapter I
% ; .

N'wi;l prééent the more important details of unused tool morphology,

L‘." R '
emphasizing the possible interpretational problems in use-wear

s S

identification.

i

N

The thirty experimental endscrapers were microscopically examined
and photographed prior to use., fhe plates which document the,gse
of each tool on a particular worked material always begin with a
phoﬁograph of the toél in an.unused condition. Examinatlon of these
plates along w. 'ritten descriptions made at the time of manufacture
form the basis for the fbllowing éiscussién.

It was evident that three of the four use-wear types did not

. occur during tool manufacture. ounding of edges or surfaces was

4
' not observed on any of the unused‘tools. Likewise, striations

were not observed. Tool manufacture will necessarily affect the
reflectivity:qf the chipped surfaces. However, my results suggest

¥
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that the arrangement of reflected light, and not the intensity,

is directly affected. Thus, freshly chipped edges may exhibit a
scattered pattern of light, but will not acquire a dull or bright
polish. I emphasize that these results may be peculiar to the mode
of manufacture and examination enployed in my thesis. Other re-
searchers using differer' wmanuf. uring techniques and technical

equipment may achieve {iffere ¢ results. 1In support of my reSult ﬁ”

however, I might note t 1le the publlshed information onwjihfgd

s

b
. ) . . \ 5
edges is meager I have never seen-reference to rounding, polish'or

striations occurring through the processes of manufacture alone.

The wear type termed microflaking occurs repeatedly during tool
manufactdre creating a serious interpretational problem for the
micro;ear analyst. Retouching a tool edge, regardless of the mode
of manufacture, produces a micro—morphology of great complexity @&nd

A

variability. ?t the macro level the flakes detached from the dlstal,
or working, end'of the scraplng tool may seem regular and patterned
(see Plate 3). at the microscopic level, however, the complexityd
and variability are increased.
Examination of the_thirty unused tools revealed the following
-®
‘ormation pertaining to microflaking. &!f of the subclasses of

i.icroflaking defined in the pPrevious chapter are to be« found on the
edges of the unused tools (refer to plates c1ted*1n these definitions).
Most commonly, the edges of freshly chipped tools exhibit step scars.
Unused edges may also exhibit features often associated with‘used

tools, such asg crushing (Plates 8; 9a), and nibbling (Plate lla, b).

In addition, manufacture scars exhibit a full range of shapes if'
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plan view: from cone-shaped (Plate l2a; b); to rectangular (Plate
45a); to cresent-shaped (Plate 2la; 28a); to semi-circular (Plate 24a);
to irregularv(Plate l6a; 17a). Of' these, cresent-shaped scars are
most common. The dgnsity or frequency with which microflake scars
occur at any one portion of the distal end of the Ebol varies from
few or none (Plates 25a; 33a: 40a), to dozens or hundreds (Plates 8;
9a, c; 20a; 26a). Typically, an abundance of these scars is more
common than their absence. Finally, microflake scars show consid-
erable variability in their occurance on the tool edge in relation
to ‘the overall morphology of the tool.o That is, the micro-scars
may form at the base of the ridges of the macro retouch scars
(Plates 33a; 38a), “or they may form in the slight concavities
between these ridges (Plates 12a, b; 14a; 40a), or they méy\?ccur

¥

along most of the tool edge at thh of these locations (Plates lbéa;

<

5 »

17a; 20a; 2la).

Most of the micro-scar morphology described above can se ex-
plained by the normal processes of,forcé initiation, force trans-
mission and conchoidal fracture. Spmetimes, howevgi, mic;o-scars
appear which are not easily explained by these processeé. While
examining thé unused endscraper edgeg I,notéd several instances éf
flake séars arranged iq neat, parallel fashion yet so small that
it seemed impossible they could have been individually struck by
the artisan. Very recently a pgblication has appéared which notes

and explains the same phenomena. Newcomer coins the term "spontaneocus

retouch" and defines it as follows:



Spontaneous retouch results in the fraction

of a second when a flake is struck from a

core by ‘whatever part of the knapper's )

anatomy is supporting the core --- usually

his hand, foot or padded thigh. The force

which detached the flake pulls the proximal

end of the flake away from the core, while

the knapper's hand, foot or thigh acts as a

pivot forcing the other end of the flake

against the core. This pressure is often

strong enough to detach a row of tiny chips

or 'spontaneous retouch' (1976:62).
Plate 10a and 10b illustrate what I consider to be a classic example
of spontaneous retouch. The tiny, parallel scars at the top of the
semi-circular step scar are well removed from the edge of the tool
and thus could not have been stﬁ@@ﬂ bxqthe antler billet. Instead,

T,
as the larger step flake was detached, force was transferred into
the surrounding rock mass causing the detachment of the tiny flakes.
Because of their small size, if these tiny scars had occurred at the
edge of the tool they could easily be interpreted as use-retouch.
While Newcomer reports that most spontaneous retouch occurs at the
distal end of a flake scar (hence, on a unifacial tool these tiny
scarshgould tend to be found away from the immediate edge), he also
notes, "where the flake is allowed to roll sideways, however, latera;
.

retouch or notches may occur, sometimes near the proximal end"® (1976:
64). Thus spontaneous retouch may occur along the edge of a uni-
" facial tool. I believe 'Plate 1lla, b illustrates two examples of
this occurence. Again, the scars are neatly arranged, parallel and

have feather terminations. The frequency with which spontaneous

i N : v . . 0 3 ‘c
retogch occurs 1is not known. In examining the thirty experimental

ot
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tools T have noted at least four instances of what I believe to be
spontaneous retouch.

Summarizing the above information; rounding, polish and striations
did not occur during manufacture of the experimental tools. Micro-
flaking occurred and resulted in a highly complex micro-morphology.
The unused tools displayed a high degree of variability in such matters
as microflake morphology, flake scar shape, density and distribution.
A?urthermore, the occurence of spontaneous retouch enhanced the
complexity of the unused tools.

fhese conclusions are relevant in assessing the value of use-
wear types as indications of tool function. THe absence of three
of the use-wear types on unused tools ‘makes these wear types parti-
cularly useful in at least the initial step of functional analysis ---
determini?g whether or not a tool has been used. It remains to be
demonstrated whether or not these wear types are also useful as
indicators of specific tool use. Microflaking, however, presents
special interpretational problems, as %é: ccurs in a variety of forms

e

as a result of manufacture alone. Thus,+to be useful as either an

indicator of first, a used tool, ana secondly, the specific fﬁnction
of that tool, it must be demonstrated that microflaking occurs in

dissimil;; ways on unused and ufilized tools. Ehis question will be
discussed in Chaptér 10 after the results of the tool-using exberi—

ments are presented.

4
P
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CHAPTER 6

WOOD WORKING RESULTS

Iﬁtroduction

The next four chapters will present the data and information
generated from the tool-using experiments. Since the primary pur-
pose of this thesis is to test whether or not wear patterns are
task specific, the results are organized and presented according
to the four worked materials: wood, antler, bone and hide. Each
of the four chapters begins with a section which assesses the
effectiveness of working each'materialvwith the hafted endscrapers.
This is followed by a discussion of the life span of the tools

relative..to the requirements of each task. Data on weight loss or

R
[ |

gainvis:élso presentea’in ﬁkiéysectidg;i Thgse results‘are then
coméared to the works of others who have’diégussed factors such as
the effectiveness of working certaiﬁ materials and the life span
of tool use. The second section .of each chapter will discuss and
illustrate the usé—wea; produced by the scraping of the different
»worked materials. The dominant configuration:of the'use-wear type
or types bélieved to be diagnoétic of each task will be presented.
Comparisons of these results are postponed until Chapter 10 when

el

all the experiments are completed.
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Wood Working Results

A total of'nine experiﬁental tools were used to scrape wood:
tools #1, 13 and 22 were used on fresh spruce; tools #10, 24 and
26 were used on fresh aspen; tools #28, 29 and 31 were used on dried
spruce. |

Fresh Wood. Scraping the fresh wéod specimens consisted of
scraping away the ;uter bark, tgen the inner bark, then Scraping
the sapwood. Dead heartwood was never encountered in the fresh or
seagoned wood. Working these three woéd layers with hafted scrapers

was generally effective and rapid, with the exception of the fresh

. sapwood layer. This layer is composed of extremely moist, fiberous

tissue, shreds of which adherg to the working edge of the tool

causing it to slide over the weod surface. This clogging happens
constantly when working the sapwood layer, requiring the tool to
be cleaned after virtually every stroke. It seems unlikely that
aboriginal people using similar tools in a similar fashion would
have used these tools tb sérape fresh sapwood. My experiments

quickly focused on the removal of the inner and outerifark layers

only. These layers were effectively jemoved with the stone tools,

as the dry strips of bark simply fel! away from the tool edge.

There were few néficeable differences between working the two
types of fresﬂﬂ&ood. Spruée seemed slightly ﬁore resistant to
work. Perhaps this was due to the roughened scaly nature of the ~
Outer bark causing the tool to grip and tug more so than on the
smoother aspen. ' Perhaps the sticky nature of_spruce sap added to

this resistance. Occasionally, the sticky spruce wood would have
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to be picked off the end of the working tool.
Dried Wood. Only spruce was scraped in the dried condition.
Working dried wood was different from fresh wood in one respect.
The sapwood layer, once dried, behaves more like the bark layers, ’f;S
falling off the edge of the tool, and efféctive scraping of this B
part of the wood was now possible. Dried bark (and sapwood) have
less internal cohesion than when moist and tend to scrape off in
“small shgvings.
Tools used to scrape fresh and dried wood'tended to have the
same effective life span, hence they wiil be considered together
Of all the experiments conducted, wood workiné_tools_tended to

- i

have tbe longest life span. Frequently, these tools were still
effectively scraping wood after 2000-4000 strokes. q}his longevity
may be dde in part to the frequent microflaking of the w .ing
edge. This flaking process, to be described below, was a common
occurence on wood working tools and served to rejuvenate the tool
edge. Also, scraping the inner and outer bark layers of spruce
and aspen are not tasks which require a particularly sharp edge.
Once broken, strips of bark may be pushed off mainly by exertion ‘
N Wy
and lateral force. Only in the scraping of dried sapwood was a i
sharp edge a real necessity. Removal of sapwood is more of a true
scraping proces§ rather thgn a peeling_procéss as with bark.
After about 2000 strokes tools used on dried spruce were no longer

sharp enough to scrape sapwood, and for the remainder of the ex-

periments thgsé tools were used only to scrape bark layers.

[ -




Broadbent and Knutsson (1975) also used 'a ‘few experimental
endscrapers to scrape pine and birch. They report that scrapers
used on pine were generally dulled after about 600 strokes, and
tools used on birch about half that number (1975:117-119). The
discrepancy between their results and mine may be due to the fact
that their tools were made from quartz. My chert scrapers may re-
tain a sharp edge longer than duartz scrapers. Hayden and Kamminga
report Australian aborigines using a scraper-like adzing toocl on
soft woods for up ;o an hour without resharpening (1973:4). I would
expect this would be equivalent to at least several thousand strokes.
Gould et al. (1971) also reported on Australian aborigines use of
the hafted adze or scraper. These éuthors confirm the effectiveness
of this tool.as a wood scraper, and recount.one event where a
scraper was resharpened twenty times in an eight and a half hour

project (Gould et al. 1971:152), or about once every twenty-five

5 i,

minutes.
g | . o

I suspect that there is great variability in the effective

lives of tools used to scrape wood. The raw material of which the

6

tools are made, the kind of wood being worked, and the different

layers of wood to béfgbrked (eg. bark vs. sapwood) are all likely
to be important in detc ining the effective period of use of a
tool.

Wood working tools exhibited a great range of weight changes.
Seven of the nine tools used to scrape wood registered a loss of

weight. 1In most cases oniy>a few milligrams were lost (Table. 1).

2

However, the three tools which experienced the greatest‘amount of
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microflaking showed sﬁbstantial loss of welght (27, 14 and 10 mg):

One tool showed no loss of weight and one tool registered a gain

of 2 mg.

Wear Patterns on Wood Working Tools

After viewing and photographing tools used on fresh and dried
spruce and fresgh aspen it was concluded that there were no demon-
Strable differences between the use—wear of these different tasks.
As mentioned bPreviously, the two species of wood are very similar
in density, and the only noticeable difference between scraping of
fresh vs. dried spruce 1s in the efficiency of scraplng the sap-

. wood layer. The following information on use-wear characteristics,

J-migg le
)
functional activity, "

- M

Microfléking. Microflaking, though not the dominant form of

then, is drawn from the wood working t- .- considered: ag

use-wear associated with wood working, Qas quite common on all of
the scrapers used on wood. All nine tools experiencéd some flaking
of the worklng end, and most tools experlenced flaking at several
locatlons on this ena As will be lllustrated below, the size,
shape and: frequency of the m1croflak1ng bProcess was highly variable
and is not considered to be diagnostic of wood working act1v1t1es

One of the more common .forms of microflaking of these tools
was the removal of large feather or step flakes from the dorsal face
of the tools, Plate 12a and Plate 12b show at least four cone-shaped
feather scars on the edge of: Experlmental Tool No. 24 in aé:unused

condltlon. After 500 strokes on aspen these manufacture scars have.



been eliminated and replaced by at least four new scars which have
traveled a maximum of .71 mm up the dorsal face terwiuating in step
fraétures (Plate 12c). The tool edge at this same spot did nct change
with an additional 1000 strokes. Some analysts might interpret this
as an indication of edge stability. With wood working tools this is
not»necessarily the case; the conditions necessary for flake de-
tachment —;— be it the proper contact of this portion of the tool

with the woéd or the striking of a projection on the wood surface ---
may not'0ccur for extended periods of use.. After an additional

2000 strokes (N=3500) with the same tool at least one . ~ecar is

visible (Plate 12d4), and after 3500 more strok . (N=7007) num: rous

new scars of a considerable size range can b~ 'n (Pl- 17¢Q).
Notice that all of the use ;cars are very shallow in depth and thus
their terminations, being so.close to the -ock surface, appear to
be feathers but in fact are small steps.

This example of prolonged microflaking illustrates an important
principle in the use-wear formation.on the tools I'Usgg td scraée
soft woods. On several occasions during the wood scraping sessions
actual flaking of the working edge was noticed; frequently the flaking
could be heard; sometimes the detached flakes were felt by the
experimenter as they flew off, and on several occasions‘these flakes
were recovered and retained (Plate 13a, b, c). This noticeablé
glaking of the tool edge was nearly unique in all the scraping
expe;iments (with the partial exception of some bone scraping

experiments discussed below) and allows the researcher to s;gte
) .
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exactly when the flaking occurs. In the case of wood scrapihg
tools this microflaking occurred when the moving tool struck a
projection (usually the raised area of the wood surface where a

twig or branch had formerly been) momentarily stopping the tool.

and flaking the tool edge. Most likely scraping » . ~»th surface
of these soft woods would, in itself, cause litt’~ - . oflaking.

Importantly, this contact with a projection 1d obviously happen
af any time in the working life of the tool. Thus, there is no
reason to suspect grgater microflaking during earlier uses of the
tools than ddring later uses. - The results of the experiments con-
firm this'suspicion. Plates 14-16 pro;ide additional éxamples of
these tools experiencing microflaking at various times in their
life cycle. “
Correlated with the tendency of wood working tools to micro-

flake only when the motion of the tool is inteiupted is the tendency

- for the resulting flake scars to be relatively large. Comparison

of most of the plates presented in this section with those of
microflaking caused by other kinds of tool use will demonstrate
this point. The production of fairly large scars on the workiné

edge of the scrapers is not sufficient for identification of wood

-working. activities. In my limited experiments neither the morpholégy,

the distribution nor® the frequency of these scars were distinctly
different from the scarring produced by manufacture. Furtherﬁore,
for every apparent pattern of edge-scarring there were many con-

flicting cases. For example, most of the plates pfesented so far

illustrate a tool edge becoming more heavily scarred in that new
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scars are added, thus increasing the complexity of the local micro- ‘

topography. Plate 17 illustrates the revefse effect, where ? tool
edge, after‘?OQO strc .es on fresh aspen, has been simplified co-
siderably from the unused form.' Perhaps noteworthy is the fact
that the type 6f microflaking defingd as crushing (Plate 9) almost

<

never occurred on wood scraping tools.

Rounding and Polish. Although microflaking commonly.occurs
on the tools used on wood the nature of the flakigg lacks diagnostic
value. Of greater functionalvsignificance i; the finer abrasion
which occurred on all tools used on wood, leaving a rounded or
smoothed and polished edge. As defined in Chapter 4, the rounding
process involves thevremo;al or truncation, or the wearing down and
smoothing of surface ggains. No fiake scar is produced. ’éolish,
the reflectivity of utilized parts of a tool relative to .the unused
portions, may be inseparably linked with the rounding aﬁd smoothing
p?océss}rgr;iﬁ méy~be a zcparate phenomenon. Whatever tﬁe case,
no wood'working tools exhibited rounding‘without polish, hence thesé

forms of use-wear will be ai5cussed together. : =

From .the experiments conducted it may be cluded that the s

— 4

dlétrlbutlon and the nature of the roundlnq and po;lsh Bn the wood
working tools shcw recognizable patterns which,tequtc typify this
particular tool use. Howe&%r, it must be emphasized that thewpatterns ‘A 0

described below are based on samples too small to be statisticalily

significant and thus rééuire confirmation or fefutation by further

research, . ’ |



Rounding and polish both tend to form in the .immediate edge

area; that is, on the exact édge itself or withih 0.50 mm on the
. N
dorsal face of the tool (see Plate 19a; but also see Plate 22b for
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an exception). Both rounding and polish were found in their most o v

\

pronounced form on projections at the distal end of the tool ---

usually the ends ol the flake scar ridges which run,perpendicular

s

to the working edge (Plate 18). It was on the faces of these :ii‘. S
ridges where evidence of rouhding or polish‘woulJ be found the SNy <

“furthest distunce up. the dorsal face. 1In areas where the tool edge

. s

was straight or smooth, rounding and polish were found contihuously
along’thc edye (Plate 19). Given the convex curvature of both the

tool edges and the wood surfaces, “nd considering the nonelastic

properties of the wood_surface, the resulting arca of contact be-
i ) -

tween the tool and the wood is probably ‘no more than a few milli-

meters at a time. Bearing this in mind, it i < '0 understand &

why the wood working tools gxhibitlmOSt use-we -he center of
the distal ends. The nonelastlc nature of the wood surfa also
h' ” -

< P ‘.
o B R

accognts for the lack of pollsh or roundlng hdghér up they ‘rsal R
. e /

faces af the tools where the‘fock surface would’not contact the s

IR

v N :
wood. ' ",r~}£:\J$i ; e i

The type of rounding chagabterlstlc of wood working tools was
a wearlng down or smoothf%g of the rock surface rather than a “
breakage of the tool ed?e. The used tool edge appears smooth,
not rough. As surfaces become more'andﬁmore rounded they also

!

become polished. Plate 20 illustrates é.sequence of microflaking

£
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ﬁ?ﬁface of ‘the rock. E would argue that these two'feawhres aré'the

70
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on the,dorsal surface and rounding and Rpolishing of the edgg arca
. ' » : N g?t
as the tool is used to sgrape wood. 1In the final photo of the dorsal

face, Plate 20¢, one can sec the loss of angulatitx of the flake scars.

I

This rounding of the first 0.5 mm of the dorsal face was common to

all the tools used extensively on wood and definitely increased

with continued use (See Plates 21, 22).

e

The polieﬁscaused by working fairly soft woods can be described
N S .. , * i
as very b “and continuous. That is, relative to the polish
»

forﬁed by ot?sr tool uses, this polish is highly reflectivet(Plates

“18a, b; 23a, b). Where the tool edge is .fairly steaight and smooth
(Iacki}g prOminencea) the polish‘forms in long thin banda (Plates

C
l9a, 22a). Where the edge is complicated with protrusions, or

Smely wherc thé edge angle is cteepeL th s brlnglng ‘more ofﬂthe o

5 . Y, (:s, g e N e W

.tool surﬁace into contact with the worked matﬁklal,,the pollshed - .

e )‘5‘ ' ' - e
_.areas may become much more exten51ve (Plates 23a, p;jzof)" Note,
. . /1 [

'hOwever, that. all of¥ the pollshed¢§6rfaces dtsplay %Ecertaln homo- §
‘genelty or smoothness of the lusterous areas as oppoBeli to a more i
v oA . .

@1scont1nuous type of light refIéctibn typicar”of more rugged

I bel}eve that .

thls homogeneous,\brlght pOllSh cornel %%s directly w1th the

.G

]

.&i ‘,ﬂ(‘ . : \ L) o
roundlng process as domlnaged by a flne smoothlng down of the sur-

most representative forms of use-wear associéated with scraping wood.

Striating. Nohe of -the wood working tools exhibited any stria-
. ‘ M

e

tions. Many of the tools exhibited "soft" striae; that ig, etchings

’ > .. A \ . ’ |
\Or grooves 1in the enamel used to cover the ink dots (see Plate 37d).

3

’



, \ &
faces of all toois used on wood were rounded’and polished.. The
Con -v-_‘g:, - - g Kb ) \ . . . ‘

Rt

The prescince of these soft striae ‘suggests an abrasive agent of

-

some sort‘getting into the working situation. This agent may have

been.bits of chert from the ‘tool, or phytoliths in the wood, or

dust. and dfrt.which;accidently got onto the .wood surface. What-
ever the case, all of these soft striae abruptly ended at the edge
of the enamel.

Summary.” Scraping wood with hafted endscrapers was'an efficient
. N
and effective process. Bark layers were easily removed on fresh

and dried specimeng of spruce and aspen{ Sapwood layers could not
be scrapeddwhen frésh, but wetéjefféctivelyiremoved when dried.

Tools used on wood remalned eQ;gctlve for very long lhfe spans.
-?"’ o
. Mlcroflaklng 1s very ang?“ ooﬂ#@orklng tools but is not
{.r'_'{ : o o w S
consideredwdiaénostic. Flake removal é%ems o be connected w1th Sl
i ) e ol - ‘;w
the togl s strlklhg of prOJectlons on the wood s surfacc. The de-
N \.% N b
tacﬁed flakes are large and caﬁhot be, conflden%ly dlstlngu1shed from
- a - > . Wy

- m,..vp,!‘ A

manufacture scars. The rmmedlate working edges and adjac nt ‘dorsalst

(O °

founding process seemed to besone of slow, gradual wearlng down—of (;
. N » W.' ’-b;)

the rock surface, ﬁ%oduc1ng a very. smooth surface texture. All
-]

~roundeé~areas*arefalso p011Shed.

.Apollsh takes the form of a
. AS

\ da” a o
very bﬁt homogeneous luster ‘It is belleved that the. comblned

"D : . “
ED @ .

features of roundlng and polishing represent the best cRance, for a
‘% X

*
functlonal indicator of wood worklng tools. True striations were
o . . »

not observed.~ o

3
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CHAPTER 7 : W =

RESULTS OF WORKING ANTLER

Introduct ‘on

scrapevantTer (#s7, 16,

Fo' . experimental tools were
. ; : . ,,i}. S

17, 20).

1or to the scraping experiments an ell antler tine was soaked
. -~ ’ : .
in .ater fur two weeks. This soaking proved extremely beneficial.

‘ Dry antler is hard and brittle and gives up little of its surface -
material to the tool edge. Ssoaked antler is soft, pliable and

easilv scraped. These findings are in agreement with the results

of numerous experlments conducted by Mark Newcomer {pers. comm ).

. A."'

After each of my scraping sess1ons the antler was replaced in a

o

conta1ner of water. Se : L gp i

4

N 3

As will be discussed below, mictoflaking of the tool edge was
- minimal. Consequently no re]uvenatlon of, the tool edge took place,
and dulllng w#sS a slow, gradual process. Beglnnlng at about 700-

}30 strokes and contlnulng on to about 1500 strokes the tools

«
R

slowly became less and less effective. The center of the distal.

. end of the tool was the first to §Ull' The sides of the distal end

. &« R, , “ .
remained spasg the longest’ Neap'the end of each experiment I -\»//M
P N 4 . . ‘* .

'found wmyself almost unconsciodusly tipping the tool sb that the sides

would contact the antler surface and some effective scraping was

gar -

chieved. The lack of. flake sCar rejuvenation of the worklng edge
P . : ‘ 3
is certalnly a- pr1me factor in thls gradual dulling process.v Based

-
) —

. . ) .
N N ) R - : L
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on my exper*?ents, I consider a sharp edge an essential requirement
. WQ&»
for tools to be used on antler.

.The surface of the worked antler remained soft even after
proionged scraping during a single experimental setting. Further-
more, the surface of the antler never became heavily grooved by the
edges of the stone tools. This‘is probably due to the very effective »
removal « raterial from the antler surfaoe thus preventing the
build up of deeb grooves or furrows.

v;Ali four of the tools»used on antlef registered a small loss
oquséght (2, 2, 3 and 4 mg) .

I am not aware of any other research where experimehtal tools
ARV EY

were used to scrape antler. Hence, no comparisons can be made with

the observations stated above. ( . ‘ o

Wear Patterns on Tools Used oﬁﬂﬁntler wg oo

43{71 Microflaking. 1In & oﬁtrast to ‘the wood worklng toolo, m1cro~
K ) 4& =" ﬁﬁ§~ e . ™

flaklng was*uncommon and of llttle consequence on tools used to

o "), g ” . - ‘

scrape elk antler. This statement 1s true for nearly all areas

1

of all four experimental tools used on antler; there was little

T

variability in this regard. Two of the, four experimental tools
3 .

failed- to show any evidence of(ﬁDcroflaking (no flake scars visible

wir@t 50X, see Plate 26at b). On the two remaining tools, microflaking'

was rare“*rather than the norm. As*mentioned above, soaked antler
. . #

- A N L4
is very easy to work, théysurface being smoéth qndvffee of pro- 4

. Eections or other %inderances to hamper scraping. The pau01ty

of mlcroflaklng is probably related to the soft, smooth nature of



the antler surface. The most extreme case of microflaking is
illustrated in Plate 24a, b and c. 1In this example multiple new
step scars are visible after 1000 strokes. Subseguent use, however,

caused little additional alteration with the exception of extremely

* fine breakage at the very edge (as ndted{in the plate captions).

" findidlarger, tundisputetumicrof
-’ e

»

This latter featureafthe tiny‘edge breakage seen én thevrigh; hand
side of Plate 24b &:§'all across the edgé of Plate 24c, is tﬁgﬁzesult
of individual scars so small that their inclusion in the micro-
flaking section should be questioned. .Nearly all’pﬁzthié small

scale use-wear seen-.on Plates 23b, c andelates 25a, b is within

N

754 (0.075 mm) of the tool edge. On, antler scraping tools it'is

reakage, than it is, to

M3

more common +to find this kinduﬂﬁ mfﬁute edge h

. ’
0

Iéke,scarg, I beliéve ghat this

tiny scarring océurs fairly continuously during antler'Scraping.

However, identificatign of individualAscars‘is ohly possible when

they appear on 3%ter4@? clean” portion of theAéool edge (see the
- o e g , ,
left side of Plate 24¢ and the sgéfgggt; smooth edge of Plate 25b).

It is believed that this kind bf damage represents’ the upper end ,
of a spectrum of use-wear which is characteristic of artler scraping

tools. The majority of this spectrum occurs on a scale‘where no
. -5 :
scar is visible; that is, the major attritional process caused by

antler scraping is a breaking-away of small amounts of rock material.

Sometimes this leaves a tiny scar, but more often grains or clusters
2

. U
of grains of rock material are broken off or plucked out leaving a
\rugged, pitted appggrance. This kind_gj use-wear is more:appro_
' /"\"‘ . . ) ’ N
“priately considered under the category of rounding.
5oL T g S .
@‘ﬁ"u S . - %gérflw' i ]

«
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Rounding and Polish. As was the case with wood working tools,

rounding and polishing of the distal ends was the dominant form of

use-wear associated with antler scraping tools. All of the antler

scraping tools expericia. i oo degree of rounding and polishing.
I believe that the a -opmer :nd form of these use-wear types on
tools used on*%ntler crecstinetly dlfferent from the rounding

and pOllSh on wood worklng tools. A comparison of the two will bhe

.

made after the main featugee df roundlng and polish on antler tools

: N A
B 7,1 - .
are presented, =
As mentioned above, the roundlng process 1s belleved to be
2 . N LR .
£
caused by the breaklng off or plucklng out of rock materlal at the

tool edge. This ts oppqsed to the~ round1ng of wood worklng tool . ‘p’

o v..,_,r

'edges which ‘are characher1zed by a wearlng down of the surface rock.

\/‘} ) oot Qﬂ"»«'

Antler scraplng causesran attrltlonal process which results in a
W “F -V‘. v s Lo

v v

p

..

§ . T o Y

rounded area w1th -a, rugged pltted appearance. _This damageuis seen

e .
~ N

only at the very edge (see Plates 24d 25c,‘d; 27a, b).v.areakage

s

of the edge probably began 1mmediately with the beginning of the

-of 500 strokes. vRounding and polishing of the™ edge were bobh well
af e o PR %

r

experiments; however, llttle damage was visible’ prlor to completlonv

_,_'. .

developed after 800-1000 strokes, or about fifteen minutes of

scraping. - » - %, 5

¢/ Restricted distrﬂmﬂion of this type of&ﬂamage is charac%e?{stic

rd

"/—\ . ) . i . . . » k3 . 1]
of éhe rounding on antler scraping tools. This llm}ted distribution

is probably due to the hard uny1e1d1ng nature of the antler surface

which results 1n'£ Very narrow zone of contact between the tool and

¢ antler. With few exceptlons;}roundlng was confined to a zone from

0 to 0.20 mm up the dorsal face.

15

fr
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-
~The same edge areas gh%ch~were‘ronnded or, smogthed were als¢
polished. The rugged or oitted';ounded edge gave rise to a sgggtered
or discontinuouq type of polish. The reflectivity or(luster of the
smoothed areas‘m Y be classed as moderately bright.
I would argue that antler scraping and wood scraping tools may
be d15t1ngu1shed on the basis of dlffeijgtlal expressions of roundlng
and polish. Because of what secm to be slightly different attritional
processes, as described above, the two scraping tasks produce wear
patterns which are visually distinct and, at least in one regard, ~§

-

measurably different.

[P . ¢

Visually, both the rounding and the polishing appear different.
Wood working tools have very smooth.edges and surfaces while antler

working tools are more rugged or ftted at the edges. Accordlngly,

‘m

"
the polish on wood. wﬂfking tools appears brighter and more fluld or ¥

.4

,-\ .
homogeneous when c h%o the scattered or discontinuous polish

’ﬁ

D- °f _ “
~ of tools used on antler (compare Plates 24c, d; 27a, b; 20d, f; 22b;
23a,.b). The polish on antler scraping tools appears slightly'ddiler .
than that found on wood working tools. . ¢ )

Measurably, the two tasks differ in the amount of surface area

of the tool affected by utlllzatlon. While both wood and antler

surfaces are relatively hard and unyleldlng, certainly the wood .
y

surface flexes a bit more than the,ant;en; Because of this, one

' . "\ -

»~

would eﬁggctﬂthe tools used on wood _to show’ev1dence of wear further

~

.up the dorsal face. This is in fact the case. The roundi
ciated with tools used on‘antlef did.not often affect the.

- 3
(//termini of flake scars more than 0.20 mm up the dorsal fa
s



-

Rounding on wood working tools was visible for as much as 0.50 mm
up the dorsal face (compare Plates 24b, c with 204, e, f; 21b;
22b; 23a, b). This difference in distribution of rounding and
polishing may only be meaningful within the context of my own
experiments where such factors as tool-to-work angle weré held
more or less constant. Obviously, manipulating this latter variable
could radically affect the'amdﬁnéyof surface area of the tool coming
into contact with the worked mate;ial.

“‘ Striating, No striations were observed on'any of thé antle%;gg

<
scraping tools, not even soft striae in the enamel. o
Summ;ry. Scraping soaked antler with hdfteﬂ endscrapers was a
very effective process. Tools worked weliJfor ghe first 700-800
stfokes at which point théy were noticeably duld. fBeyond 1250
strokes the tools ceased to function. All tools lost a small amount

of weight.

Microflaking, rounding and polishing bccurﬁaﬁ on all of the

-tools used to scrape antler. :Striae never occurred. The amount

of microflaking i§ minimal, with two of the four tools failing to
" . 4 ‘

show any use scars. When detectable flaking did occur the scars
e .
were not demonstrably different from manufacture scars.’

It is sugg&sted that rounding and pélishing are the st

useful indices for identification,of antler scraping. Rounding of

-

antler scrapigg,tools is néted for ité ruggea or pitted apﬁearance.
s ] ) .

The reductioﬂ of éngularity on_tﬁe edges'of thgée'tools is caused

wainly by a-bteakgge or trunc@tioé_of rock material ratﬂe? than a

weéring downﬁprécess{ ‘Polish oé laster from this rugged surface is

L
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scattered or discontinuous in appearance. Together these two

use-wear features differ visually fromikJie rounding and polish found
. . .‘\’»

on wood working tools. Also, the phyﬁﬂmﬁl distribution of these

wear features diffrr: tools used on wood show evidence of use-wear

as much-as 0.50 mm up the beveled edge, while antler working tools

seldom exhibit use~wear further than 0.20 mm up this face.
9
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'.was more complicated than any of the other tasks. Mlcroflaking of

S
&

CHAPTER 8

-

LN BONE WORKING RESULTS

Introduction
A total of eight experimental tools were used to scrape fresh
bone: four of these tools (#s 2, 3, 27 and 30) were used on "clean"
bone; four other tools (#s 5, il, 21 and 23) were used on silty bone.
Clean Bone. Scraping clean bone with the experlmental endsarapers

was, in general, an unproductlve task. Only minimal amounts of bone

N

material were scraped away, and *the rate was very slow, In contrast

with the easily worked soaked'antler, the soakqd bone remained hard

- IR

and intractable, Apparently, soaking and b01lxﬂb did little to
enhance the workability of the bOne. ‘Thesen COﬁGaq,USlODS con'.r with
. @%g A
those of Mark NeWComer (pers. comm. ) who has* cbn‘thdehuqikbUS
experiments and found b0111ng and soaklng bone to b of no assistance.
Broadbent and Knutsson (1975) also scraped soaked cow bone but Lo
arrlved ag dlfferent conclu510ns. As cited in Chapter éégigey-
3 ' P .
maintain that soaklng and boiling did soften bone and make it easier
q{ .
to scrape (Broadbent and Knutsson 1975: 119) Ilcannot explain the
dlscrepancy between thegy results and my oyn.'
. . o . .- E &5, T
Dulling, or loss of usefulness of the i scraplng toLls,
» ‘ ;7

thetool edges was the cause of this complex1ty .As will be dis-

cussed in detail beTow, mlcroflaklng was exceedtﬁgly common on bone

N
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scraping tools. Flaking of the tool edge often caused a rejuvgnation
of the edge, thus temporarily extending the tool's.life span. On
several occasions the amount of microflaking was such that bits of
rock material were visible on the bone surface (Plate 5). Conse-
quently, the effective life of the tools was always in flux. No
generalizations can be made regarding the number of strokes for
which the tools remained effective. Some parts of the tool edge
seemed dull after the first 100-200 Strokes and remained that way
for the rest of the experiment. Other éerts of the same edge,
presumablx those which were rejuvenated through microflaking,
seemed sharp after thousands of strokes. Geneéally, the central
portion of the dlstal ends of the tools was'aulled sooner than the

side areas. If the process of reagvenatagp thfougb,microflakingd
could be temporarily ignored, I would estimate that” scrapers used

on bone are qufte dull after 250-350 stfokes, Ft@qhent r2juvenation,
however, may proldng the effective.life of parts of ‘the Mbrhihg 1.

edge forlﬁhndreds or even thoﬁsends of;stfokes. Broadbent and ,'

<o

. .‘.‘) *
Knutsson (1975:120) do not specifically discuss the influence of -

microflaking rejuvenation on bone working tools, butthey report

~

that such tools had & functional limit of.about‘250 strokesl_

The clean bone scraping experiments were the only ones tg -

produce con51stently ‘substantial WELth reductlons. The four tools

)

used on clean bome reglstered losses ofél7 20 29 and 33 mg (Table

1). There can be little doubt that this welght loss corresponds

to the exten51ve loss of tool-mass caused by microflaking.

-~
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;hake‘the bone easier to work. ' - *h.i‘

Silty Bone. As discussed in Chapter 3, the bones used for the
gritty scraping experiments were dusted with 35 g of silt just after
they were brought out of water. Scraping seemed to rapidly remove

most of the inclusions, so that after only ca. 50 strokes the bone

appeared generally free of grit. As will be discussed shortly,

‘ however, the wear patterns associated with this task suggest that

the sllts, regardless of how long they remq;ned on the work sur-

i
face, have an important eﬁjﬁct on the development of use-wear, \\‘\\\\

MOSEj9f the 1nformat10h presented above for worklng clean bone

'hvalso applies to working silty bone. "Again, scraping silty bone was

“not a particularly efféctivp task. The addition of silt did not

BV : S
1Y T o
N
4

N

Dulllng of .the tools used .on silty bone dlffered somewhat from

lsed on' clean bOne. For reasons'djscussed below, microflaking

C'edge was less COmmon on scrapers used on siltv bone. Conse-

quently, somelof the rejuveng;iﬂé-effects of the microflaking process

o . ‘ . . ;:“' .. B4 . - " . ” -

were lost and the tools dulleé“sooner. Ignorlng microflaking, these
0 .

tools were probably qu1te dull after about 200 strokes. " Since micro-
flaklpg did occur, some pa;ts of the distal end were sharp for.

longer perviods of use, o . . . &

-

e

. .
.

Welghlng of tﬁese tools did not produce consistent results.
Two tools registered a Sllght galn in weight (+1 and +6 mg). These
figures may be the result of errors made somewhere in the series of
weighing sessions, or'thew may be‘caused-by the adherence of silt

particles in the numerous cracks of the step and hinge fracture

. . ]
4
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termini. The other two tools registered substantial weight redictions
(28 and 132 mg). The loss of 132 mg on one tool was primariiy due
to-the.remonalfof.a large flake from the ventral Surface; This

flate detached during the first use of the tool and measured over

1.5 ecm in length.

Wear Patterns on Tools Used on CYean Bone

It was found tnat there was a substantial difference between

’

the use-wear formed;on.tools used to scrape silty bone and those

used on cleﬁn bone. A0cordingly, the results of these two different

/w,_t ) \;’\}

activities wil%- be presented separately What follows first is a

] d < ,
descrlpuon o%ﬁihe use-wear found /on tools used to scrape clean®
- . .
bone. . R " ’ )

]

Microflaking. Without exception the distal ends of the four

scrapersupsed on bone were severely microflaked. Fracturing began
. \.7 ‘A
as sodn as tool use began and continued for several hundted‘and in

| - ) g
some cases several thousand strokes. “Commonly this flaking occurredqd,

at many locations on the working end of each tool. It will be

argued below that microflaking ig the dominant and potentially most
. ' - : ',p.
diagnostic form of use-wear on bone scraping tools, ~

-

The exten51ve mlcroflaklnq of bone scraplng tools was often.

visible to thé naked eye (Plate 5). Flaklng of the tool edge and

a

surface areas often caused a completé’modlflcatlon of macro and -
mlcro-morphology Plates 28, 29 and 30 1llustrate thls dramatlc o

tool alteratiod.b It is apparent that this edge attrltlon occurs

. o
in a w1de range of slzes, from tlny sdars formed only in the v1c1n1ty

oF
. Yy f./
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of the imnmediate gdgv (Plates 32a, b; 33a, b), to larae scars
measuring more than several millimeters on their longest axis, and
extending several millimeters up the dorsal face of the tool {(Plates
29¢, d; 30b, ¢; 31b). Por the purposes of the present djscussion,
large scars arc those with one dimension greater than 0.50 mm.

While it was noted that microflaking occurred as coon as tool
usc began, the tools were not rephotographed until after 250 strokec
at the earliest. As can be seen, appreciable edge damage had
already occurred by this ®ime (Plate 28a, b; 29a, b; 30a, b). 1
would recommend that future'studios examine bone working tools at
carlicr intervals. Somctimes fhis early microflaking was only the
beginning of a long sequence of almost continuous fracturing (Plate
29a-e). Sometimes edges mitroflaked carly in their use cycle and
then remained very stable during subsequent usel(Plates 28b, 30c
and 31b illustrate edges which have aiready experienced considerable
flaking, but which remain essentially as they are for several thou-
sand more strokes). I am not sure what processes are at work which
give rise to a stable edge as opposed to an unstable edge. I
suspect these differences are due to a variety of facters, perhaps
most importantly micro—edgé morphoiogy and edge angle. What is -
clear is that most parts of the distal ends of the bone working tools
experiencéd considerable microflaking, and that this tended to occur
early‘in the sequence of tool use. This is supported by the fact
that the substantial loss of weight reéistered by these tools was

greatest during the first and second uses of the tools. T! e were

no instances where a portion of an edge which had remained more or



later uses. This contrasts sharply with microflaking of wood working
tools where flake Jdetachment occurred at any time in the life span
of the tool.

Microtlaking on bone working tools was characterized by numerous,
large, cresent or rectangular shaped flake scars with ctep termin-
ations. However, the arrangement of these scars displayed considerable

1

variability; from "ecrushing” as caused by multiple overlapping step

scars {(Plate 31b), to relatively "clean" cdges =~ . v few large

feather scare had detached (Plate 30a, b). .
Another feature highly diftinctjde of 1 cre . on bone

working tools was the removal of microflakes ti... iie ventral surface

adjacent to the immediate tool edge. Again, these flake scars were
large and had step terminations (Plates 28c; 29d). No other scrapin?
activity produced microflaking, or any ogher use-wear type, on the
ventral surface of the tool. Considering all eight tools used on
bone (both clean and silty), ventral scarfing was observed on four
different specimens;‘ Thus, ventral scarring occurred on half of

the bone scraping tools and on none of the other twegty—two end-
scrapers us- ' in the experiments. The bresence of ventral scarring

is considered a yood indicator of bone scraping.

Rounding and Polish. Despite the frequent flaking of the bone

scraping tools, and hence the repeated removal of rock mass from the
tool edge, rounding and polishing of the working edge occurred.

Determining the beginnings of the rounding and polishing processes

84
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was hampered by the rapid removal of rock material from the tool
-

edges. The ecarliest T detected rounding nd polish was atier 750-
1000 strokes (Plate I2b) . In this instance ‘he affected povfioﬁ
of the tool did not experience repeated microflaking. However,
more typically, the wwikinq cdge did.microf]nko and rounding and
polishing began only after some cdge stability was achieved. After
stabilization, rounding and polishing gradually developed as the
number of strokes increased {(compare Plates 32e¢, f and 33c, d with

' and 30d).  Yct even the most extensive expression i roui.iing

~1  olish on bone scraping tools did not approach the development
of these use-wear types on wood working, and to a lesser extent,
antler working tools.

A further consideration of the development of rounding and

polish on bone scraping tools pertains to the type of edge necessary

- 0

for even minimal success with becne scraping. The scraper edge must
be quite sharp. Microflakihg helps maintain a shérp edge for long
periods of use. Once ,the edge has staﬁiliéed and founding and
. polish become better developed the tool gradually becomes less
functional for this specific task. The native artisan would likely
resharpen tﬁe tool at this poi;t. Hence, well developed rounding
and polish (as in Plates 32e; f; 24¢, d) would not likely occur on
prehistoric specimens.

Rounding on bone scraping.tools is classed as the rough or
pitted type where rock material is broken away. In this sense, the'

nature of the rounding of bone scraping tools is similar to that of

antler scraping tools, in that the surface area of the toul affected
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* by the smoothing process is minimal. An examination of Plates 28d,

30d, 324, e, f and 33¢c, d will demonstrate the extremely thin dimen-

sions of the smoothed arez. Seldom does rOQnd}nq occur further than

0.20 mm up the dorsal fac: of the tool. 1In addition; viewing the

plates referenced above, notice how flake scars very close to the .

immediate edge retain their angularity even after Iong periods of

use.,  For example, the scars geen near the edge of the dorsal face

in Plate 32b were produced during the first 1000 strokes on bone.

Plate 32c illustrates these same scaie, viewed from a ventral per-

spective, after—an additional 3000 stroher. The termini and ridges

of the scars have for the most part remained qui‘e sharp and distinct.

Thus the digtribution of this use-wear type does not differ from

that of use—weafvon antler working tools.

—
What does seem to differ slightly is the deggée of smoothing.

Though this is difficult to quantify, it seems as if the working:

edges of antler scrapiné tools are more completely rounded than are

the edges of bone w-iking tools (compare Plates 24d; 27a, b; with

284, 30d, 32d, e, f). Given the greatly reduced amount of microc- *
flakinq occurring on the edges of tools used on antler one would
expect .. “reater rounding effect. This is a tenﬁous conclusion,
howeveér, given the small saﬁple.size.

The polish found on bone working tools is also similar to polish

induced by antler. Polished surfaces tend to be of a discontinuous
nature, scattered and pitted in appearance. The degree’of reflectivity

seems highly variable, but might be generally considered moderately

bright. I cannot distinguish between antler and bone working



polishes except to say ‘the bone polish forms later and is more

poorly developed than antler polish. -

Striatinc. No true ~triations were found on anv of the tools
~used to work clcan bone. In a fow cases, the enamel covering the

dots was etched with grooves perpendicular to the worling edg<;
» : | .
These may have been c.used by the smaltl particle% or large piedes

of chert detaching from the tool edge, or on the dteeper angled

portions of the tool the dots may have come directly in contact with

A
the bone surface. v . \
\
Summary. Hafted endscrapers did not perform pafticularly,well
: ‘
\

at scraping soaked bone. The best explanation for this probably
relates to the extremely hard nature of the bone surface. Boiling
and soaking‘did not increase the workability of the bone. Dulling of

these tools was highly. variable and was dependent upon the amount of
. oo . ‘ :
of microflaking occurring at different loci on the tool edge. Weight

|
\
- \

loss of all four tools used on clean bone wad substantial aﬁ@

probably relates to the frequent microflaking. . y

\

Microflaking is considered' the dominant and potentially diag-
L . \

. : o s ) . \
nostic form of use-wear associated with bone scraping. Usually,
. a - !
4

most areas on the Aiétal ends of each experimental tool experieﬁced
repeated flaking. The resulting scars appear in all shapes aﬁd\
sizes, but large step scars (>-0.05mm) dominate. Noteworthy dis the
fact that.ventral microflakingioccurred on four o§ the bone scraping

tools. This was the only task which produced use-wear on the ventral

surface of the tools..
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Bocause of the predominance of microflaking, formation of
rounding and Polishing was inhibited. Stabilzed edges besan to
smooth and.acqniro localized arcas of polish, but neither of these
wear types was well developed or pronounced. The most notable
feature of these two wear types is their ;estricted physical distri-
bution. This distribution cannot be confidently distinguished from
that of the same wear type found on antler scraping tools. 'The
degrée of polish.is variable and cannot be classed as patterned.

The degree of rounding of edge areas®may be slightly less prononnced
than for antler scraping tools, and certainly mucn less than for
tools used on wood. No striéﬁions were found. Although microflaking
was the dominant type of use-wear, the nature of these other wear

types must be con51dered when attempting to. assign the use of a

particular tool.

Wear Patterns on Tools Used on Bone With Silt

As previqusly discussed, a new set of four scrapers was used
to scrape bone with 35 g of silt sprinkled over the bone surface'
prior to the use of each tool. The inclusion of an abrasive agent
was the only change in thé experimental Procedure. After use, all
four tools exhibited use-wear patterns strikingly different from
those found on tools used on,clean bone. All four general types of
use-wear (microflaking, rounding, polish and strlatlons) are believed
to have been affected by the addition of silts. T believe, however,
that all of these changes can be attrlbuted to changes in "rounding,"

the most 1mportant wear type. Accordingly, the nature of all of the.
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wear types will be discussed within the context of the discussion
- on rounding and polish.

Rounding and Polish. The addition of silts to the working

surf%ce caused a significant and rapid rounding or smoothing of the
immediate edge and the adjacent dorsal face. Relative to the unused
condition, cdges were noticoably\rounded after only 250 to 750
N .

strokes (Plates 34a, b; 36a, b, c,\d). The degrce of rounding at
these early stages of use was greater than the degree of rounding

of the toolé used.much lonaer periods on clean bone. As use of the
tools on silty bone continucd, the rounding became more and more
severc until 1000-2000 strokes at which point tge tools were com-

v
pletely exhausted. Damage to the immediate edge and dorsal face

waé frequently visible to the unaided eye (Plates 34c¢c, 4, e, f;
35b, d, e, f). As illustrated in Plates 34e, f and 35b, £, the
exteht of surfgcé area affected by the rounding process was often
much greater than that with clean bone. Note that the most heavily
and extensively altered areas were the projecting ends of the manu-
fature flake ridges on the dorsal face.

This impressive attritional process may be described as an
abrasion of the immediate edge and dorsal face by the tough quartz
silt particles. The particles are drawn across the edge under pres-
sure, apparently gouging out bits of the tool surface in a linear
fashion. Plate 34¢, f gives the impression of a dense striating of
the working edge. Categorization of use~wear types becomes hazy;

rounding by this liﬁear abrasion process might instead be viewed

as a massive striating effect. I will continue to call this type of
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edge damage rounding or smunthing because I was not able to distine . _h
individual striation tracks. Other researchers using magnification
powers greater than 50X might make such distinctions and prefer to
call this type of damage striating.

As the angularity of a sharp edge was répidly eroded by the
abrasive particlos, anAincroasingly‘greator amount of tool surface
came¢ into contact with the worked material. This resulted in a more
extensive distribution of the rounding phenomena, especially on the
dorsal face. 1In addition, as ong as a fairly constant working
angle was maintained the abraded area may take on the form of a
facet. Rudimentary expreséion;of this are seen in Plate 34d, e, f.
Several areas of tools used oh gritty bone also developed this same
facet feature. . »

All four tool areas were rounded or smoothed by this abrasive
process and were also polished. A luster on the immediate edge
was visible after only 250-500 strokes (Plates 34a, b; 36a, b).
Unlike the rounding process, which constantly increased with ex-~
tended use, polishing of these tools was not cumulative. Rather,
the constant removal of rock material from the tool's edge prevented.j
the full development of polish. The polish whiéh does form is .
moderately bright and has a scattered or‘discontinuous appearance
(Plates 34b, ¢, e, f; 35f; 36b, ¢, d). Plate 35b illustrates how
localized features sometimes acquired a brighg, smooth, homogeneous'
type of polish. This rarely occurred on the tools used on bone,

with or without silt.
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Thus, by it:oclf, the polish is not substantially different
from that formed on tools used on c¢lean bone or those uced on antler.
What was different was the roundes and smootiod curfaces associated
with this polish. Of the tools used on ant..or or clean bone, none
were marked by the degree of rounding or smoothing {found on i Hols
used on gritty bone. Some of the wool workinag tools had nearly
equivalent amounts of edge and dorsal surface rounding.  However, the
smooth, lustrous nature of the wood working tools i casily distin-
quished from the lineally abraded aprearance of the tools used on
gritty bone. Also, the polish on the latter aroup of tools is more
scattered or pitted when compared to the homogeneous tyir » of wood
working polish.‘ In sum, the type of use-wear found on tools urad on
bone with silt added is quite distinctive, and casily distinguished
from the types of use-wear associated with other functional activities
so far discussed. )

Microflaking was fairly common on tools used on bone with silt,
especially during the early period of use. All four tools used in
this task sthed evidence of repeated flaking; However, the rapid
abrasion of the distal end, and the concomitant reduction of the
angularity of the working edge, serve to reduce the amount of
microflaking. A rounded edge becomes much tougher to flake than an
angular edge. Rounded or smoothed edges on the ends of these stone
tools reduced the number of striking plaﬁférms from which microflakes
may be initiated. Thus, while microflaking occurred, the fréquency
of this wear type was greatly reduced from the amount seen on tools

used on clean bone. Working gritty bone was not distinguished by



a proliferation of microflaking, but rather by the development of

a distinct form of rounding.  The sbsence of continuous edge flaking
helps account for the more rapid dulling of these tools resative to
tools used on clean bone where microflaking caused temporary’ edge

rejuvenation., w
;o

No frue striations were observed albhouqh af\nenh v\od other

researchers might refer to the linear abra01oh 3“ 5t\\§X1nq I

s

have included these abrawlon mar* . :Jthe robndgnq Use-wear category.
No distinct individual striation traéﬁs were gpsékved except .o the
enamel over the ink (Plate 35c)t

Summary. Working silty bone was mechanically indistinguishable
fro: wsrking clean bone. Rates of tool dulling differed slightly,
as thgatools used on silty bone dulled more quickly than tools used
6n clean bone.,

The different sects of tools used on clean and silty bone showed
substantially different kinds of wear patterns. It may be po :ted
that the addition of silt’ to the bone surface was the cause of these
differences. Wear patterné of tools used on the hardg silty surface
were characterized by: 1) a rapid and pronounced randing or
agrasion of the edge and dorsal face appérently_caused by the.tough
quartz particles in the silt; 2) the development of a striated
appearance\at the tool edge: 3) the rudimentary development of a
faceted edge on Sqme portions of the distal ends of the tools; 4) a
poorly developed, moderately bright polish associated with the

abraded areas; 5) a reductlon of the frequency of mlcroflaklng

relative to workire clean bone. It ig argued that the rapid rounding



of the working end helps remove parts

scerve as striking platto:

ms, hence

Patterns are beliecved to be quite iis
task discussed so far.

flaking iy

Hostinet

of the tool edge which may
roduced,

From thore of any other

These wear



CHAPTER 9

HIDE WORKING KBSULT:

Introduction

Nine cxperimental tools were used to scrape cow hide: three
"tools (#s 4, 6, 25) were used to flesh a fresh hide; three tools
(#s 9, 12, 14) were used to scrape the flesh curface of sun dried
hide; two tools (4s 8, 15) were used to scrape tho syrface of a
dricd hide to which silt particles had been added; and one tool
(# 18) was uncd to de-hair portions of the cow hide.

The hide of recently killed cow was acquired for the experiments.
As mentioned in Chapter 3, three stages of hide working were
attembted: 1) fleshing, where the flesh side of a fresh hide is
scraped; 2) dry scraping, where the flesh side of a dried hide is
scraped; and 3) de-hairing, where the hair side of the hide is
scraped. Initially, a one meter square section of-hide was cut out
and stretched on a wooden frame (Plate 7). The remaindeg of the
hide was wrappéd in plastic and frozen for use in later experiments.
As far as I was able to determine, this repeated freezing had no
affect on the working properties of the hide. However, a tight
plastic wrap was essential to prevent dehydration.

The fleshing experiments required special consideration.' That
is, on the one hand the hide had to be scraped in a fresh condition,.
on the other the experiments had to be interrupted for examination

and photography of the utilized tools. The dilemma was solved by
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Crpeated freering of the frecn hio- ountil 11 fleshing o Npoeriment s

were completed,

After the ileshing expertnents, t:  wet quare poooces as
well as several smasler | ieces were st abkoed oar sun dried for \
two days.  Finally, in preparation tor the ie-h  ring experiment:s,

one of the sun driecd picces was submerged in wa!oer for 4f hours.
This soaking softened the hide and looscened the hair follicles
making removal casier. All of the hide working exper iment s ere
done with the hide on the frame and the frame lodngng aqainﬁfya
support so thnL nothing touched the back of the hide.

Fleshing. Hafted scraping téols p;bvod to be quite inoff&CTivé
at fleshing a fresh hide. The distal end of the scrapers Sihply\
slid over the hide failipg to grip‘the pleces of meat and fat on the
hide surface. The greasf naturé of the fresh hide éddéd go this
inefficioncy of the stone tools. These resuits are in‘coﬁplete
agreement with the fleshing oxperiments of\Levitt (1976:89-93) .
Broadbent and Knutsson (1975)‘report:strikingly diffore;t results.’
Also scraping fresh céw hiég with unifaciélly retouched *obls,'they_

found that tools with edge angles between 70-75° were ineffectivé‘ ;

-

. PR
while those with angles between 5’5—65O when drawn obliguely over..

the hide successfully removed the fat tissue (Broadbent and Kngtésbd -
1975::121). According to these aqthors, ﬁools wiéhvmore acute edge ]
angles were able to cut through the greasy tissue whereas the obtuseiy
aggled tools lacked this cutting ability. Yet two:of the;tools used,
in my fleshing e%periments (#s 6, 24) had edge angles well withig

o

the functional range suggested by Broadbent and Knutsson and still



failed to achieve any positive results. Brose’ (1975) has suggested
that animal fats build up on the edges of butchering tools partially
protecting the tool edge from certain types of use-wear. It may be
that this same process acts to reduce the effectiveness of unifacially
retouched scraping tools.

Because the tools never effectively fleshed the hide it is
difficult to estimateidullinq time. In order to document the use-
wear produced by this‘task the toois continued to be used long after
their ineffectiveness was no' 4. An interesting discrebancy exists
between the fesul£s of Keller (1966) and Broadbent and Knutsson
(1975) concerning the longevity of scraping tools. Keller (1966:507)
used én unmodified acutely-angled flake to scrape the flesh surface
of a fresh cow hide. He reports the tool failed to work beyond 90
strokes. Broadbent and Knutsson perfo;med the same task with

unifacially retouched tools and report tools being used up to 1000

strokes before reduced efficiency was noticed. The tools used in my"ﬁ'
‘ ;

expériments are formally similar to tgose used by Broadbent and
Knutsson but my results are more like those of Ke®ler.

All4he tools used in the fleshing experimeﬁts lost weight
(-5, 2, 1 mg). As will be discussed below, none of the fleshing
tools experienced.any microflaking of the edge. Thus loss of weight

must be due to abrasion.

Dry Scrapin. - 1 Cow Hide. 1In contrast to the fleshing
experiments, the haftec scrapers used on a sun dried ride =ffectively

removed the driec ts ~f fat and meat as well as the membrane-like
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layer known as adipose tissue.  The hide became extremely stiff when
dried and provided a firm working surface for the Scrapors; The
fats and tissuec, having lost their greasy texture, were scraped

away in thin strips which curled away from the tool edge. There

was little build up of material on the working edge and clecaring the
edge was not required.

Published reports of experimental scraping on dried hide are
quite rare. Levitt's (1976:99-102) cxperiments Qere nearly identical
and the results are strikingly similar. Using endscrapers hafted
in right-angle handles he effectively removed the adipose, tissue

from a dried cow hide.

Tools used on dry hide lost their initial sharpness surprisingly

quickly. After 500 and 800 strokes the tools seemed noticeably
dull. By 1200 strokes the tools are working poorly, and after about
1500 strokes the tools are removing little hide material. Although
. A

Levitt (1976) does not present his findings in terms of number of
strokes, it is clear' that his dry scraping experiments also resulted
in a rapid dulling of the tool edge:

this type of use is very hard on the working edge

on the scrapers. To be effective they must be

kept very sharp, and this meant resharpening them

by retouch at least every 8-12 minutes (Levitt 1976:
102). :

. All of the tools used on clean dry hide lost weight; however,
the figuresvare very small (i, 2, 3 mg).

Dry Scraping With Silts Added. Several small pieces of cow

~

hide (c¢. .5 X .5 m) had 35 grams of silt added to the still fresh

7
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flesh surface and then were sun dried for several days. 8ilts e
also added to one piece of hide after it had been dried. As mentioned
in Chapter 3, the reason for this is based on the assumption that
dirtier worked materials are more representative of aboriginal
-conditions.

I have seen no comparative literature regarding the effectiveness
or efficiency qf using endsc. cers on silty dry hides.

As discussed and illustrated below, by the end of these exﬁgr—
iments the two tools used on silty hide displayed extreme development
of use-wear. The welghing of these tools is somewhat problematical
in that one tool lost 2 mg while the other lost 17 mg. Given the
extreme develolﬂent.of use-wear the loss of onlyv2 mg seems incon-
sistent, and may be the result of a weighing error.

Dulling of the tools used on silty dry hide was very different
from the dulling of tools used on clean dry hide. Af%er only a few
hundred strokes the #ools were noticeably les;ieffectivé. After 400
strokes the tbols were so dull that the extremely rounded edges were
visible to the unaided eye. The effective life of the tool is
estimated at a maximum of 400 strokes.

Hide De-Hairing. .- Only one experimental toocl (#18) was used to

de-hair part of a cow hide.

The hafted endscraper was found to be a very useful tool in de-
hairiné the hide. As mentioned, the hide was soaked for 48 hours
prior to scraping. This soaking began a decaying process which

partially loosened the hair follicles. Removal of the hair was now



very casy (Plate 7). Clumps of hair came up with each tool stroke,
and the tool edgo needed to be cleared of hair after about every
twenty strokes. *

The tool continued to remove hair from the hide effectively for
thousands of strokes. This longevity may be due to two reasons.
One, the de-hairing task does not seem to require a very sharp tool
edge. Once the follicles were loosened the hair could be removed
by dragging almost anything over the hide. Secondly, as discussed
below, use-wear damage to theée tools was very slow to develop and
involved in‘ the slightest alterations to the tool edge. Thus, if
there were any advantage to de-hairing with a sharp edged tool this
advantage would have persisted throughout virtually all of the
experiment. The experiment was terminated after 2500 strokes with
no perceptible loss of efficiency.

Levitt (1976:95-98) has also experimentally de-haired a cow hide
with endscrapers: His report‘éf the effectiveness of these tools
at this task is very similar to my own. However, he doeé not comment
on the life span of the scrapipg tools.

The éingle tool used to de-hair. a hide experienced a 2 mg loss

Q

of weight,

Wear Patterns on Tools Used to Flesh a Hide

- As mentioned above, fleshing a fresh hide with stone tools was
an ineffective process. It may be assumed, then, that this experiment
represents a poor analogy to prehistoric behaviour. That is,

scraping the fleshy surface of a fresh hide with the kinds of tools
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I used, in the manner in which I used them, was Probably ngt a
common activity among prehistoric hide workers. Accordingly, T will
devote little attention to the wear patterns found on these tools.

At no time dig any of the tools used to flesh a hide experience
microflaking. Not a single scar of any‘size on any portion of the
working ends was ever located. The only det:ctable use-wear was a
poorly developed roundingbor smecthing and a moderately bright polish
at the immediate edge (Plate 37a, b, ¢). These faint traces of wear
only appeared after 1000 strokes. - Itlisvbelieved that the minimal
rounding Which does occur is the result of a very fine process of
smoothing the surface rock material by slowly wearing down the rock.
This éttritional brocess is probably similar to that occurring on
wood working tools except on an even finer level. No evidence of
a b;eakage or truncation of rock material was observed,

Interestingly, the evidence of wear on thesé tools was almost
always confined to the imﬁediate edge area. Yet obviously the fresh
hide is the softést{ most resilient of all the worked materials.
When scraping the hide one can easily See the entire distal end of
the tool engulfed in the flexiple hide. Thevébsence of wear on the
ridges and projections on the dqgsai face can only be explained by
the general failure of this type of tool usé to cause much in the way
of physical alteration. The very edge, however, is the center of
concentration of pressure e#erted on the tool. If damage were to be
visible anywhere it should be on phe extreme edge.

As can be seen in Plate 37a, b, ¢ rounding or smoothing and

| .
polish is minimal. \By itself, this wear type does not resemble
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those of uny other tool uses presented so far. It is suggested that
the unused tool is the one most likely to be cénfused with tﬁe tool
used to flesh a hide.

No true striae were found. It is noteworthy, however, that
there was something on the hide surface which was hard enough‘to
scratch enamel (Plate 37d). This scrdtching may well attest to the
unknown presence of a grit.of 'some sort on the supposedly clean hide.

In summary, endsérapers used to flesh 'a fresh hide were péorly
suited to this task. Consequently, I would assume that this exper-
imental activity does no; accurately simulate_prehistoric scraping
activities, By‘and large this activity causes very little alteration
to the tool. No microflaking occurred. Localized areas of the
extreme edge area showed a poorly developed rounding, probably
produced by smoothing of surface areas. No striétions were observed.
Us;—wear observea on hide fleshing tools does not resemble use-wear
found on tools used in any tasks so far discussed. .In this réspect
the use—weaf on fleshing tools can be regarded as distinct. Since

these tools most closely resemble unused tools this distinctiveness

is largely by default.
x

Wear Patterns on Tools Used to Scrape Dried Hide

Uhfortunately, in the early stages of the dry hide scraping

A‘experlments several roles of film were spoiled. By the time this

was discovered the tools had already been used and examined several

v

times. Thus there is no photographic record of the beginning of

wear formation. Written descriptions were also made at the time of

)

~

a
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each ‘examination, but they were done in conjunction with visual

o
3

presentation in mind and seem meager when. presented alone. Photo-
graphs exist for the unused tools and those used more than 1500
13

strokes.

Microflaking. Removal of flakes from thé tool edges occurred

but was rare. Only four instances of microflaking were noted on
the three tools used on dry hide. As with wood working tools,

flakes seem to be removed at irregular intervuals at any time in the

~

life of the tool. Plate 40a, b illustrates an edge which remained

stable for thousands of strokes, then microflaked. The cause of

1

this irreqular flaking is not known but may be related to striking
. \

more resistant areas of connective tissue on the hide surface.

As seen in Plate 38 and Plate 40a, b, the scars produced are-

\ A2 . .
‘generally small and occur only in the immediate edge area. Further-

°

more, it was ungsual to find more thén a few use scars at any oné
location oﬁ a tool edge. As illustrated in Plates 38 and 40a, b,
neither the size nor shape of the use scars is demonstrably different
from manufacture damage. The value of these scars as a functiogal
indicator mﬁst be cbnsideréd'minimal.

Rounding and Polish. Rounding and polishing of the edge area

w;s the most important kind of use-wear éssociated with dry hide

“craping. it was noted above that working dry hide caused a rapia
dulling oL The fools and this was reflected in the fapid formation
of round’-- and polish. After 500 strokes on dry hids the working

edges wer~ - rounded and a faint polish had dev%lopedL By

1000 strok -~ «tr. 7ing had advanced to a étage where tool
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effectiveness was greatly reduced. Plate 39a, b illustrates the,
degree of rounding and polish afer 1500 strokes. Plates 4la, b, ¢
and 40c, d, ¢ document more advanced stages of these use-wear features.

The rounding atﬁritional process was accomplished by removal
of'sihgle or multiplé grains from the tool surface leaving a pitted
appearance (Plates 39b; 404, e; 41b, c¢). The polish associated
‘with the smoothed arecas had a scattered or discontinuous look and
waé moderately bridht. These use-wear features are most similar
to those found on tools used on antler, and to. a lesser extent,
toois used on wood and bone with silt. The remainder of this section
will attempt to distinguish toolé used on dry hide from tools used
oa these other worked materials.

Tools used on dry hide are most easily distinguished from tools
used on silty bdne. The bone scraping tools exhibited the distinctive
'linear abrasion marks. Nothing similar #o this form of abrasion
occurred on the dry hide scrapiné tools. Wood working tools exper-~
iencea.much more microflaking than did dry hide scraping tools, but
this may not be a useful index when retouched tools are considered
as manufacture and use-wear scars are difficult to distinguisb.

The greatest degree of similarity between wopd working and dry
hide scraping tools is in the extent of surface area affected by ghe
rounding and polishing process. Both wood and hide working tools
displayed_evidence of -rounding some 0.25 to 0.40 mm up the dorsal
“faces of the tools (compare Plates 39b; 40d, e; 41b, ¢ with Piatgs'
18a, b; 19a, b; 20c,‘d, e, £). The resulting appearance éf the use;»

wear, however, is different. Edges and adjacent surfaces of wood
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working tools were rounded off by a wearing down or smoothing of
the surfaco rock material. This created a véry smooth appearance
"~ of the edge and a homogencous look to the polish. Dry hide scraping,
on the othog hand, involved a breaking off.of plucking out of surface
rock material. There was less smoothing and hence a moré rugged, /)
pitted appearance. Also, the polish of wood working tools was
considerably brightgr than that of dry hide scraping tools. It is
these differences which are considered crucial for distinguishing
wood working from dry hide scraping tools.

of all the experiments conducted, the tasks which yielded the
most similar types of gse—year were antler and dry hide scraping.
Alterations made to the antler and hide prior to experimental scraping
resulted in imparting a number 6f common features to these two
materials. - Specifically, the hard ;ntler had been significantly
softened by soaking in water, while-the soft hic~ had been hardened
by drying in the sun. Based on a subjective assessment I you;d
suggest that soaked antler and dried hide have very similar hardness
ot density values. |

Both antler and dry hide scraping were marked by a paucity of
microflaking. Both tasks achieved a rounded edge area apparently
caused by removal or plucking of rock ﬁaterial rather than a slow
wearing down of;the rock. Both tasks produced a polish of roughly
moderate brightness with a discontinﬁous or scattered appgaranée.
Neither.task produced any true striations. However, I will suggest

one possible means by which antler and dry hide scraping may be



distinguished, though I wish to emphasize the tenuous hature of this
distinction. The use-wear produced by these two tasks is obviously
very similar and my differentiation of them may only be permitted by
the limited amount of testing I have done. More sﬁatistically valid
sampling may show the use-wear produced by these tacks to be insepar-
able.

While I have said the hardness of the two worked materials is
probably very similar, the flexibility of the m%terials when under
pressure differed. For all practical purpdses the antler surface
was inflexible and did not give or bend as the tool was drawn across.
The stretched piece of hide, while hard, did give or bend under
pressure. The Qorking surface of the hide became slightly concave
towards the hagted tool. This concavity resulted in a greater area
of contact between the working surface and the beveléd edge of the
tool. Increased contact surface should cause the use-wear to be
distributed over a larfer area of the edge and dorsal face. I
believe this to be true for the tools used on dry hide (compare
Plates 39b; 40c, d, e; 4lb, c; with Plates 25c, 4; 27a, b).

Suﬁmarz. Unlike fresh hide scraping, working a dried hide
with hafted endscrapers_yas a productive and efficient task. The
dried flesh and fat were nicely removed‘by the tools. This kind of
work is hard on the working ends of Ehe tools, causing a rapid
dulling.

Microflaking at the distal end‘did occﬁr but was relatively

rare. When flakiﬁg did occur it was usually limited to removal of
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. a few flakes at any one toolAlbci. Considering both the rarity
of microflaking and the inability to distinguish use scars from
manufacture scars leads to the cbnclusion that this type of use-
wear was not suited for distinguishing_dry hide scraping éools
from tools used on other tasks.

Rounding and polishing both occurreéd and were detected after
400-500 strokes on dry hide. The rounding, or attfﬁtion, of the
edge appeared to be due to edge breakage and plucking out of single”
and multiple grains of rock material. T;e resulting edge area
appcared pitted and irreqular rather than smooth. The area of the
tool surface affected by the rounding process was also polished.

The polished areas had a séattered'type of reflectivity which is
conside;ed moderately bright. No striations were observed.

The patterns of use-wear found on dry hide scraping tools are
very similar to those found on antler scraping tools. In most
respects the wear patterns of the two tasks afe indistinguishable.

I have suggested that the érenﬁer flexibility of dried hide as opposed
to anﬁler results in tie distribution of the rounding and polish

over a greater surface area of the tools used on dried hide.

Wear Patterns on Tools Used to Scrape Dry Hide With Silt

Of all experimental tool using siguations, the wear patterns

exhibited on tools used to scrape silty hide were the most dramqtic

and distinct. Within a very short period of use the entire tool

edge is virtually ground down, obliterating large flake scars, and (

J

in some places forming a completely roundeduedge. The wear patterns

which most resemble those described below are the patterns found on



tools used on silty bone. The conclusion is reached that the
addition of a gritty agent to the surface of the worked materials
is of major significance in the formation of certain specific wear
patterns.

Microflaking. Microflaking of tools used on silty hide was

very rare. Plate 45a, b-illustrates one of the two instances where
I noticed microflaking to have occurred. I; was argued above, in
the section on clean dry bide scraping, that the major attritional
proces; was a breaking off or plucking out of rock mass from the
area of the distal end. With silty hide this is no longer the case.

The hard silt particles gouge out mass fyom the rock surface giving

rise to a rapid loss of angularity. Hence, striking platforms for

' microflake removal are quickly smoothed off making flake initiatio

unlikely.

Rounding and Polishing. Rounding is certainly the major wear

type associated with scraping silty hides. Silt particles were
4
dragged across the tool edge and up part of the dorsal face. 1In

the course of this movement the particles scrape off or gouge out

"material from the tool surface leaving an appearance best described

as linear’abrasion. Viewing Plates 42¢c, d; 43d, e, £, g there can
be little doubt as to the role of the silt particles in use-wear
formation.

The rounding process began early during tool use. After 250
strokes the immediate edgé and a large portion of éhe dorsal face
were noticeably smoothed, especially on ridges or other pronounced

areas (Plate 44b). By 500 to 750 strokes the roundinq\was SO severe
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that most parts of the working edge were functionless (Plates 42b;
43b, ¢, d, ¢; 44¢). Continuation of the experiments demonstiated
that this abrasion process continued uninterupted for at least 1500
strokes (Plates 42¢c, d;: 431, q).

S

The extent of the area affected by the rounding process is
impressive.. . Portions of tool edges with steep edge angles (as seen
in Plate 43a, ¢, f) displayed the greatest extent of rounding.

.

More acute portions of the workigq edge were characterized by a
zone of extreme rounding cor xtrgiod aﬁ %hé immediate edge (see
Plate 42a, b, ¢). For the most part the abrasion was found only
" on the edges and dorsal faces. Howe;er, as Plate 42d and 43f, g
illustrate, advanced stages of this abrasion virtually eliminated
an edge, making dorsal/ventral distinctions more difficult.

Polishing of the abraded cdges and faces seemed highly variable,
with a possible inverse relationship bethen lepgth of tool use and
brightness of polish. 1In the earliest stages of silty hide scraping,
the tool surfaces which became rounded aiso became quite lustrous
(Plates 42b; 44b, c). As tool use continued, however, this luster
disappeq;eg and was replaced by-a dull, non-reflective matte finish
(Plates 42c¢, d; 43d—g).. This type of éoln:h on the well worn
specimens is not surprising, as the rapid erosion of the tool material
prevented the build up of a polished surface. The appearance of a

bright polish early during tool use cannot be immediately explained.

Striating. As was the éase with the use-wear found on tools

-~

used to scrape silty bone, the extreme linear abrasion msrks observed
~

on the silty hide scraping tools raises the problem of use-wear
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. .
nomenclature. T have referred to the use-wear seen Lh Plates 42c, Jd:
Kl . . .. . i
43c-y as "rounding." Other researchers using Jdifferent equipment
might term these same features "striations.™ Using the criterion:

of being able to distinguish individhalhstriation tracks, No true
striations were observed on the tools used on silty dry hide.

The usc-wear which developed on the silty hide scraping tools
was hiahly distinctive and was casily distinguished from the other
forms of use-wecar discussed so far. Morphologically the most
similar wear was found on tools used to scrape silty bone. The
major difference between the tools used on silty hide and those
used on silty bone was the physical extent of the extreme abrasion.
The greater flexibility of the dried hide resulted in a larger zone
of contact between the dorsal face of the tool and the hide surface.
Also, the flexible nature of the hide caused a true rounding of the
immediate edge (Plate 34f, g), as opposed to the facet-like feature
which sometimes developed on tools used on hard, inflexible bone
(Plate 344d).

Summary. Two hafted endscrapers were used to scrape the flesh
side of a dried hide which had 35 grams of silt added to its surface.
The working efficiency of the tools used on silty dry hide was not
noticeably different from that of the tools used on clean dry hide.’ )

o
Weight loss for one of the tools used on silty hide was substantial .
(17 mg); for the other tool the loss was minimal (2 mg) .

Microflaking was of little importa: - -n tools used to scrape

dry hide as only two instances of its occurrence were noted.



Rounding was the dominant form of use-wear on these tools.
The rounding process occurred rapidly and was manifest by an ex-
tremely abraded edge and dorsal face. ‘The abrasion took the form
of multiple linear striation-like truacks running perpendicular to
.the edge. A bright polish formed during the qarly stages of tooi
use, but was rapidly eliminated by the severe abrading of the tool
surface. Subsequent polish always appearecd matte or dull. Individual
striations were not observed.

Theluse—wear produced by écraping silty hide was most distinctive.
The only task which produced a somewhat comparable form of use-wear
was scraping siity bone. The greater extent of abrasion on the
dorsal face serves to distinguish tools used on silty hide from

those used on silty bone. Also, the hide working tools did not

become faceted on the distal end a5 seen on some bone working tools.

Wear Patterns on Tool Used to De-Hair a Hide

Microflaking. Microflaking never occurred on the single tool

used to de-hair a hide. While one tool is a poor-sample from whiéh
tohdraw any conclusions,_working of the wet, soft hide stretghed on

a frame was so effortless that I would be surprised to see any
microflaking occur even with a larger tool sample. De-hairing the
ﬁide under different conditions, for example with the hide laid on

the ground or on a hard backing such as a log, might produce different
results. |

Rounding and Polishing. Rounding and polishing were the

dominant forms of use-wear on the de—haifing tool. These features
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developed very slowly, were found on an extremely limited surface
area of the tool, and were difficult to observe even with the use
of 50X magnificétion. \

Rounding on the de-hairing tool occurred only at the im@ediate
edge. Seldom was aﬁy evidence of rounding observed more than 0.05 mm
up from the edge. The dorsal flake ridge in Plate 46a and the left
side of the tool edge in Plate 47¢ illustrate two partial exceptions
to this rule. This limited distribution of use-wear is interesting
because there is no question that during tool use the entire distal
end of the tool is constantly in contact with the soft, flexible
hide. Thus, the absence of use-wecar from much of the dorsal face
of the tool is not due to a failure of the tool to congéct the
hide surface, but rather is probably a result of the slow forming
and subtle nature of the wear found on this tool. Given ver: .ong

| )
use I would expect more of the dorsal face to eventually exhibit
the same use-wear as seen at the immediate edge. The immediate
edge probably.displé§ed the first signs of use-wear because pressure
applied to thejtobl was ﬁbst comentrated at this point.

The type of rounding associated with the de-hairing process
was a very slow wearing down or smoothing of the rock material at
the edge; No evidence was observed which suggested a breakage of
rock. The wearing down process was barely perceptible at selected
locations after 250 strokes (Plate 46a, b), but was quite detectable
on most parts of the tool edge after 1000 strokes (Plate 47a, b, c,

d). Because the rounding was the result of a.slow, gradual “~rasion

the immediate edgye appears very smooth. The smoothness of the



rounded edge had a direct bearing on the nature of the polish which
accompanied the rounding process.

All of the rounded areas were polished. The polish takcs the
form of a very bright, lustrous finish (Plate 47a, b, ¢, d). 1In
addition to being very bright thé polish appeared quite smooth,
homogeneous and continuous. Theée latter features probably relate
to the fact that the polish was reflecting from a smooth rather
than a ruqgged edge.

Striating. No striations were observed.

Wear patterns on the de~hairing tool were most similar to
those of the hide fleshéng tool. Both tasks were characterized
by the slow rounding of the immediate “edge accompanied by a bright,
lustrous polish and a complete absence of mic' oi’laking. Use-~wear
on the fleshing tools formed more slowly than on the de-hairing
tool; howéver, this difference is not likely to be of any use when
anélyzing prehistoric specimens. Thus, on the basis of wéar morphology
alone I was unable to disginguish between de-hairing and fleshing
tools. It will be recalled, however, that the fleshing tools were
very poorly suited to their task, while the defhairing tool was most
efficient, Accordingly, I would arque tﬂat the observation of the
‘wear patterns described above on a prehistorié speciﬁen would likely
be indicative of‘de—hairing aétivities and not fleshing activities.
Further experimentation with de-héiring tools may leaa to aAmore

convincing method of distinguishing these closely . ated wear

L

patterns.
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Summary. One tool used to de-hair a hide was very effective
at this task and maintained this efficiency throughout its entire
span of use.

No striating or microflaking we.c observed to have occurred.

Wear patterns were dominated by the rounding and polishing processes.

For tﬁe most part the immediate edge was the only affected part of
the tool. This edge area was rounded by a fine, slow process of
wearing down the rock surface. A very bright polish was associated
with the rounded areas. This polish was fairly continuous along the
smoothed edge -and appeared homogencous and lustrous. These wear

patterns were nearly identical to those seen on hide fleshing tools.

Separation of the two tasks on the basis of use-wear was not possible.

In attempting such a separation some weight should perhaps be given
to the fact that hafted endscrapers are considered excellent tools

to de-hair but not to flesh a fresh hide.
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CHAPTER 10

SUMMARY, CONCLUSIONS, COMPARISONS

Introduction

In this chapter T will first draw together énd summariée the

i

more important reéults of the tool using expériments. Some additional
information gleaned from the experiments but not previously presented
will be mentioned. Also, comparisons will be made with those'studies
felt to be most relevant, by either their agreement or disagreement,
to my own results. In the second sectionAof this chapter I will
turn to theé prehistoric sample of endscrapers from the Smoky site

and present brief functional interpretations of these tools as

permitted by the experimentally generated use-wear data.

Summary and Synthesis of Results

The hafted endscrapers performed well at most of the tésks to
which they were put. The tools worked particularly well at scraping’
antler, dé—hairiﬂg a cow hide, scraping a dried cow hide and to a
slightly lesser extent working of seasoned and fresh wood. The
tools were less . eactive at bone scraping and I.believe this was
due to the hardness of the bone, even after soaking and boiling.

The tools were completely useless when used to flesh a fresh hide.
I have argued that thisvlast experimental activity does not: represent
a likely analogy with prehistoric tool using. conditions. Excludingv

this last task, the remainder of the experiments were efficient and
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reasonable tool using activities and hence are believed to represent

sound analogies with prehistoric tool use.

-~

Weighing of the tools before and after each use produced variable
results. Only bone)scraping tools showed a consistent loss of sub-
stantial amounts of weight --- a testimony to the repeated micro-
flakfng of these tool edges. Tools which displayed alteration
primarily through the agencies of rounding or abrasion experienced
minimal loss of weight.

None of the experimental tools snapped or broke in half as
commonly seen in the prehistoric‘sample kPlate 48). Also, none of
the experimental toois displayed  any evidence of "haft wear." These
two points will be discussed further in the second section of this
chapter, '

The five experimental tools which were not made by percuésion
with an antler billet (see Table 1) did not exhibit wear patterns
which differed from the remainder of the tools used on the same
tasks. This sample of fi&e tools, however, is too small to permit
the conclusion that wear pattern formation is not affected by the -.
mode of tool manufacture. ‘ .

From the examination of unused tool edges it was observed that
retouched tools exhibit a tremendous range of macro and micro
scarrigg. .Microflaking occurred in all shapes, sizes and distribu-
tional arrangements. While some patterns were.apparent, such as the
tendéncy of manufacture scars to have step terminations, the varia-
bility was such that no "typical" unused edge could be defined. .

o

This being the case it will often be difficult or impossible to
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separate manufacture scars from utilization scars on prehistoric
specimens. The experimental results presented in the past four
chapters have supported this conclusion by demonstrating that, with

the exception of bone working, microflake utilization sZars did not

differ in form or disfribution from manufacture scars. Two of the

<

experimental tasks (hide de-hairing and fleshing) failed to produce
any microflaking, while two other tasks (antler and dry hide scraping)
produced only minimal amounts of microflaking. Considering all

these results the value of microflaking as an indicator of tool
function is low.

The other wear types {rounding, polishing and striating) were
not found on unused tools, and consequently their presence was a
certain indication of a used tool. Furthermore, every tool used
in my experiments produced some kind of rounding or polish on the
edge, even bone scraping tools which displayed minimal rounding and
polish due to prolific microflaking.

There is currently a debate in microwear analysis as to which,
if any, of the types of microwear are most useful as indicators of
tool function. 0Odell has argued that:
edge scarring by utilization manifests far
greater internal variability than polish,
abrasion or striations....In addition,
scarring usually appears before any of the
other forms of use-wear. These two facts
render the scarring index more responsive
to function than others and thérefore
potentially more desirable to use (1975:

231). .

Odell's claim that edge scarring is the first use-wear to form can

be shown to be incorrect by referring to my experiments which
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produced no microflaking. At the same time, Odell is certainly
correct that microflaking possesses great internal variability, and
it is clear that Odell considers this variability to L. an advantage.
This would only be true, however, if the microwear analy: - can
demonstrate the existence of patterns in this variability; patterns
which relate to used as‘opPOSed‘to unused tools,. and pattcins which
relate specifically to different worked materials. My results do
not support the exigkence of these microflaking patterns. 0dell's
claims may ﬁave greater relevance to the analysis of uandified
flakes.

In my experimental analysis the wear types of rounding (ébrasion)
and polish have been the most useful functional indices. In this
respect, my results closely parallel those of Keeley‘(l974) and
Keeley and Ngwcomer (1977). As will be discussed in the following
pages several of the task specific wear patterns which I have
described bear striking similarities to those described by Keeley
aqd Newcomer.

Striations were never observed and this wear type was of little
consequence in my experimental functional interpretations. The
linear abrasion marks found on tools used on silty surfaces were
classed as part of the rounding proéess. This decision was based
on the inability ﬁo discern individual striations.

As Morwood (1975:112) points out:

in a formal deductive system, the occurrence
of a predicted observation does not confirm
or even make more likely the hypothesis from
which it was drawn....A strict adherence to

deductive logic in determining the accepta-
bility of a particular hypothesis, allows



the hypothesis to be refuted by non-

occurrence of the prediction, but not

confirmed by its occurrence.
The primary hypothesis tested in this thesis was that similar tools
used in similar ways on different worked materials will develop
wear patterns which are aistincﬁ:to and diagnostic of each particuia:

\
worked material. The resdlts of the tool wsing experiments have not
falsified this H§pothesis. The experiments were désigned to hold
constant or neérly constant many variables of the tool using situation
while manipulating the material the tools were used on. 1In this
manner the wear patterns observed on tools used on different materials
may be directly attributed to the influence of the worked material.
Specifically, the thirty eﬁdscrapers selectively used on fou arial
categories --- wood, antler,vbone and hide --- displayed wea. ns
cénsistent within each material cqtegory aﬁd sufficiently diffe. nt
from.other categories‘to permit iSolétion of the tools used on eac:.
material.
Some attempts at finer functio§al distinctions within each

mate;ial category were not realized. Scraping different kinds of
wood did not produce demonstrably.different kinds of use-wear, nor
did scraping freéh as opposed to seasoned wood. In addition, the
use-wear on tools used to flesh a hide could not be distinguished
from the use-wear on tools u;ed to de-hair a hide. On the other
hand, dry scraping of éhe hide resulted in wear patterns of a

different nature than those observed on both the fleshing aﬁd de-

hairing tools.
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The addition of silt to two of the worked materials (bone and
dry hide) was intendeq to test the theory that such inclusions
directly affected the rosulting wear patterns.  Semenov (1964) has
championed the cause of the important role of'abrasives in use-~
wear formation, especially in the production of Striations. My
results corroborate, or do not falsify, Semenov's theory. All six
tools used on silty surfa. s developed wear patterns markedly
different fron those developed on tools used to scrape clean qurfaces

Furthermore, these former wear patterns were characterlzed by a

> . . A 1

(1964:88,91),

Although the Primary hypothesis of my thesis withstood experi-
mental testing, this does not mean that the identificatién, or
Segregation, of wear patterns .characteristic of each worked materijial
was made with equal certainty. That 1s, wear patterns associated
with some tasgs or materlals were highly dlstlnctlve, while wear
batterns associateq with other tasks or materials were lesg distinct
and requ1red greater effort to Segregate. These differences H;ve a
direct bearlng on the confldence Oor reliability of the experimental
results and will be brlefly reviewed. Also pPertinent to thig review
is the question of whether or not my results are in agreement with
those of other researchers,

Firéf, as mentioned above, the most distinctive results were

those associated with the scraping of silty surfacss, and that these

results compare favourably with those of Semenov (1964) .



Secondly, I regard the use-wear which formed on hide fleshing
and de-hairing tools as quite ‘istinctive and hence not likely to
be confused with the use-wear of other tasks. The fine, tiny band
of bright smootg polish seen on these soft hide working tools was
somewhat similar to the polishing of wood working tools. However,
the‘wood working tools also exhibited a greater degree and extent of™
rounding, a greater extent of polished gqgface, and considerable
microflaking of the edge. When all of these are considered it was
not difficult to distinguish the de—hairing and fleshing too}s from
the wood working tools. It follows, then, that the use-wear formed
on wood working tools was also quite distinctive and was separated
with confidence from the other use-wear of other task specific tools.

The above descriptions of soft hide and wood working use-wear
qorrespond_Very closely with those presented by Keeléy and Newcomer’
(1977). Broadbent and Knutsson scraped fresh cow hide and report
the observation of a slight rounding of the toolAedge (1975:122).
They make no mention of polish.

Bone scraping tools were distinguished on the basis of a pre—/
pondegance of microflaking of the working edge of the tool. Often
this scarring was so extensive that edge micro and macro morphology
was entirely rearranged. Frequent flaking during tool use reésulted
in rejuvenatién of the edge thus prolonging its effective span Qf
use:. This flaking élso tended to reduce the formation of rounding
and polishing on the edges. No other tasks produced comparable

microflaking. In addition, of all the tool using experiments, only

bone scraping produced use~wear on the ventral surface. This damage

v

120



121

to the ventral s ~w Ltook the form of ‘roflaking and occurred
on four of the eight bone scraping tools. This  last point is
supported by Broadbent and Knutsson:

One crucial differepce was that the downward

pressure of the Scraper upon the hard, un-

yielding bone caused larger chips to detach

from the ventral surface creating a form of

bifacial wear. This was seen to occuy on

all five of these scrapers. This was not

observed, by comparison, on any of the other

scrapers which were used on other types of

raw material (wood or hide) (1975:119) .

Tools used to scrape bone were also rounded and polished at the
immediate edge. . The "bone polish" discussed by Keeley and Newcomer
(1977) is very similar to the rounding and polishing seen in my own
experiments. Furthermore, Keeley and Newcomer (1977:39) concur that
bone polish is slow to form, does not spred significantly in Space
and tends to be localized along the edge.

At a lower level of cdnfidence, I have suggested means by which
antler scraping and dry hide scraping tools may be distinguished.
The wear patterns found on these tools were typified by rounded
but not smooth edges accompanied by a mbderately bright, scattered
or discontinuous type of polish. Differentiating between these tools

- +
was achieved only by consideration of very subtle differences in the

L4 .
distribution of rounding and polish. Such subtle delineations may
not be possible when thé.tools are used in more "natural! working
contexts, where factors like edge angle and pPressure argn't controlled.

Few authors have scraped dry hide, and working wilth antler

seems to have lagged behind the use of more common worked materials,

hence comparisons are difficult. After a wide range of hide scraping



experiments, Levitt reports being unable to distinguish between the

wear patterns formed on tools used in four different hide working

stages (fleshing, dry scraping, de-hairing, softening). The wear

patterns he describes for all these tasks are quite similar to those

I have associated with de-hairing and fleshing (Levitt 1975:114).

My results disagree with Levitt in that I contend wear patterns on

dry hide scraping tools are distinct from those found on the other

hide working tools. 1In this I am again supported by Keeley - and

Newcomer.

The working of hide of various kinds does not

produce a single, distinct type of polish.

The polishes caused by hide-working range from

the relatively bright, greasy polish that is

! the result of working fresh, wet hide to the

dull pitted matt polish which results when
working leather or dry hide (1977:39).

While we are not in complete agreement on all of these points,: I

find the general correspondence encouraging.- I have not come across

any author who remarks on the similarity between antler and dry

hide use-wear patterns. . \ e

In concluding this summary of my results one final point needs
to be stressed. It should be clear from the previods four chapters
that use-wear is not a discrete form of data. Task specific tools
are not recognized by some unique alteratioﬁ which is exclusive to
that task. Rather, use-wear is a continuum. For the mfst part the
same kinds of data are associated with each task, only to a greater
or lesser extent, or expressed in a slightly different form. Polish
may be classed according to its brightness, but this does not mean

it occurs in discrete classes. The brightness of polish occurs
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along a continuous gradient. Subdivisions of this'continuum must
inevitably be arbitrary. The same is true of the other typos'of
use-wear. This docs not mean that w& should not or can not strive
for quantification, 6tnly that we should not leot quantification mask

the true nature of the data weo study.

C aparisons

in this final part of the thesis, the endscrapers recovered
from the Smoky site will be examined in light of the wear pattern
information gleaned from the tool using experiments. Ry necessity,
this examination must be very brief,

The endscrapers from the Smoky site are illustrated in Plate
48, and basic metric data on this tool sample is presented in
Table 2. Compdrison of Tables 1 and 2 shows that the experimental
and prehistoric tools are morghologically very similar. All of the
pPrehistoric tools were examined in the same manncr as the experimental
tools. Photography was again extensively used. At the time of
excavation all cultural material was individually bagged. Thus
"wéar" resulting from bulk bagging should not be a factor. ,

For the moment, it is useful to look at the prehistqric end-
scrapers from the perspective of raw material. Three lithic types
are represented in the prehistorié sample: chert, quartzite and
pure quartz. From the examination of thése tools it was concluded
that raw material type is an important variable in the observation
of use-wear. Only one (#117) of six quartzite tools was amenable

to functional analysis. The other five quartzite tools (#1, 2, 84,

i



323 and 485) arc made of large urained, silica cemented quartz
crystals and are so dissimilar t. » experimental chert tools
that I was totally unable to relate their microscopic appearances
to the results of the experiments. I could not cver discern whether
these tools were used or unused. The remaining quartzite tool is
very fine grained and I was ablo‘to suggest a function for this
specimen. The single tool made of pure quartz (#621) was also
amenable to microscopic anulvsis and will be discussed shortly.
Examination of the twenty chert endscrapers suggested that five of
these were unused, and of the remaining fifteen I was able to
identify the probable function of twelve tools. Thus, out of a
sample of twenty-seven tools, specific functions are advanced for
fourteen (12 chert, i qpartzite, and 1 pure quartz).

The chert tools interpreted as being "unused" (#574, 79, 24,
263 and 720) do not exhibit any signs of rounding or polish on
either the working edgevof the remainder of the tool. The macro
and microflake scars visible on these tools cannot be distinguiched
from manufacture scars. However, the possibility cannot be ruled
out that these tools were used for short periods of.time on a hard
substance, such ae bone, which caused fiaking of the edge and pre-
vented the developmen},of the other wear types. It may be significant
" that three of these five tools are distal fragments only, and one teol
(#574) was recovered in three pieees but is reassembled in Plate 48.
Tﬂe fact that four of the five apparently unused tools are broken may
indicate breakage during manufacture, accounting for the absence of
use~weaf: The ppssibility cannot be reléd‘gut ehat these tools were

.. L]
originally used, then resharpened and then lost or discarded.



One quurtzite and five chert tools are belicved to have been
used on hide in a soft condition (#701, 373, 152, 531, 85 and 117).
The specific ' stage of hide working cannot be identified. These tools
may have been used to de-hair or flesh a hide; or perhaps for somc
hide working activity which I did not attempt, such as a post-tanning
softening process. Whatever the cdse, the wear patterns on these
tools match very clo~ 1y those found on the experimental de-hairing
and fleshing tools. he two prehistoric specimens illustrated in
Plate 50a and b exhibit the typical use-wear associated with soft
hide working --- an extremely finc rounding found only at the
immediate edge and accompanied by a very bright polish. One of the
six tools (#152) may have been used on wood. Typical éf wood working,
the extent of rounding and polish on the dorsal face was greater
Fhan on the other five tools.. However, the smoothness and brightness
of the edge still‘§uggested soft hide working activities.

Two chert tools (#630 and 115) are suspected to have been used
on wood; As indicated above, this judgement rests on the observation
of a bright poiish and very smooth surface extendingvup the dorsal
face, weil beyond the range for soft hide working use-wear. Micro-
flaking Qas not as common on these wood werking tools as was found
to'be the case experimentally. This conclusion may only reflect
uncertainties over what constituées manufacture as opposeé to
utilization scarring.

Two chert tools (448 and 52) are believgd to have been used to

scraée bone. These tools exhibited heavy scarring on the working

edge yet lacked rounding or polish. Plate 5la and b illustrates one

12



of these tools. Note the presence of ventral scarrina adjacent to

N

the distaly end.  This was the only prehistoric specimen which

SN )
exhibited ventral use-wear. Another tool which may have been used

on bone is #621. This tool, made of pure quartz, exhibited very

heéby scarring all along the distal end (Plate 52a, b). Again,

rounding and polish were absent. However, because I am not familiar

with the fracture tendencies of this exotic material, a more positive

assessment cannot be made. I would suspect that the pure quartz

behaves more like glass or obsidian and thus may be more brittle

than chert. This could mean that the heavy scarring on the working

edge is the result of some less strenuous task than bone scraping.

Assuming this to be true I have included this tool in the following

group of tools believed to have been used on antler.

Four tobls may be assigned as antler scraping implements (#621,

[

628, 486 and 402). Unlike the functional catééories discussed

above, the tools in this category do not -'1 share the same wear

patterns. Two of the tools (#628 and 486) displayed uée-wear very

similar to that produced on the exper .~ntal antler scraping tools;

that is, a rough pitted edge with a scattered and discontinuous

polish. While the possibility that these tools were used to scrape

@ dried hide cannot be ruled out, the spatial distribution of the
use-wear on tools 628 and 486 most closely parélleled that of the
antler scraping expe;imental tools. Tool 62l.as discussed abov;,
did not exhibit the typical ahtler use-wear, but was assigned to
ﬁhis group on the basis of an assumption regardi?g the fracéure

proper;}is of pure quartz. The remaining tool (402) has almost

\

.
"
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certainly been used on a gritty surface, and I am speculating this
was antler, NAs secen in Plate 49a, b the very edge of the tool shows
fine linear abrasion marks running perpendiéular to the tool édge.
This use-wear was found only near the immediate edge, suggesting

use on a hard, unyielding surface. This form of use-wear was very
’similar to the wear produced‘experimentally on tools used to scrape
silty bone. 1In the case of tool #402 I would argue that antler is

a more likely choice because of the lack of evidence of heavy
scarring which was characteristic of tools used on both clean and
silty bone.

Three tools (#98, 523 and 487) from the Smoky site exhibited
wear patterns which I could not interpret. There is no question that
the tools were used. 1In fact, tool #523 displayed the most pro-
nounced use-wear of any of the prehistoriéq@pecimens. Yet these
wear patterns did not compare well with any of the experimentally
produced use-wear patterns.!i The three tools had two use-wear features
in common: 1) they were well rounded at the distal edge; and 2).they
lacked both a bright and matte type polish in that the reflectivity
of the rounded areas was the same as the unaffected portiochs of the
tools (Plates 53a, b; 54a, b).

One explanation for these unknown wear patterns is that some
material other than those I tested was being worked by the pre-
historic craftsmen. Certainly my tests were not an exhaustive
coverage of materials available to préhistoric inhabitants. The

wear patterns on these three tools may be the result of .scraping

some vegetal matter, or some aspect of food preparation. Or it may



be that these tools were used on a material that I tested, only they
were used in a difforcnt manner, or for different lengths of time.
Because the distal ends are well rounded it is.unlikely that the
tools were resharpened, Finally, the tools may have been used on
several materials, thus the wear patterns are conjlomerations and
ﬁo‘ task specific. Interpreting tools used in this manncr promises
to be extremely complex and will require more controlled testing.

As mentioned in the firét section of this chapter, no other
portions of the experimental tools except the working edges developed
use-wear. This contrasts sharply with the ;rehistoric sample
where fifteen of the twenty-seven endscrapers exhibited use-wecar
on either the proximal ends, the lateral sides or both (Plate 53a, b).
This use-wear on the prechistoric specimens was interpreted as being
the result of hafting. 1If the tool ié'not hafted securely it will
move against the handle and tﬂe lashing. Although I have not seen
it documented experimentally, this movement Qould likely cause a
r;unding and polishing of the hafted end of the tool. The absence
of "haft wear"” on the experimental tools may be due to the;cons;ious
effort I made to keep the tools tightly lashed. Tools which became
loose in their handles were difficult to work with and were imﬁediately
retied. Aboriginal craftsmen may-have tolerated less stringent
hafting.arrangements beca@se of the frequent need to reéharpen thé
| N s
tools. As Gould et al. (1971) point out, Australian aborigines are
repeatedly removing the scraping tools from their handles in order

to resharpen the working edge. Given these circumstances prehistoric

hafting may have been less rigorous than in my experiments where
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€asy access to the tool for the purpose of resharpening was not a

concern.

As an alternative, it is possible that the proximal end and
lateral sideﬂage:wear seen on' the fifteen prehietoric tools was the
result of some entirely different use of the tools while out of the
handles, or a result of the reversal of the tools in the handles as
Gould et al. (1971) document among the Australians.

The tool using experiments did not help solve the puzzle of
why so many of the prehistoric specimens were transversely snapped
just proximal to the distal ends (Plate 48). None of the experi-
mental tools experienced similar breakage. It is impossible to say
whether or not the prehistoric specimens were broken while in their
handles or at some other time. The fact that three of the specimens
show ne signs of use—Qear may indicate breakage during manufacture.
The other twelve specimens may have been broken in a variety of ways
while not in the handles.

A final issue to be raised in the interpretaﬁion of the end-
scrapere_from the Smoky site cencerns the possible influence of
deposition and burial on the observed wear pa}ternst Several authors
" have claimed that artifacts may acquire "wear-like" alterations while
buried. Bordes, for example, claims that artifacts buried in moving
sediments or under pfessure are more likely to experience a striating
effect than are tools used on a gritty material (1969:20). Likewise,
Keeley ané Newcomer describe in detail the nature of tool alterations

they believe to be caused by settling or shifting soils, or soils

under pressure (1977:35). None of these authors make it clear how
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they have come to know these processes are in effect. No literature
is cited which purports to demonstrate the reality d@»these events.
What must be regarded as conjecture is presented as fact. The

Smoky site affords an excellent opportunity to test sbme of these
COnjecturog.

All of the cultural material at the site was buried. Depth of
burial ranged between 10-15 cm. All of the material was recovered
within a single homogenecous depositional unit --- the loess layer.
These silt deposits, havingvsottled slowly out of the air,; are vcfy
compact. Thus every artifact from the site was encased in a matrix
of fine quartz-based silt and very fine sand. The tool using
experiments which included silt have shown guite conclusively the
high abrasive potential of this“silt. Frost-heave experiments
conducted at the site have demonstrated that objects buried in the
soil experienced considerable upward movement over a two year period .
" (Brink 1976). Thus, the artifacts from the Smoky site are prime
subjects to exémine in search of wear caused by movement in an
abrasive soil. Examination of all recovered prehistoric tools ‘(not
just the endscraﬁers) has failed to reveal evidence of any such
alteration. An argument could be made that tﬁe three toois I have
interpreted as,being used on an unknown material were in fact worn
by soil movement. If it can be assumed that wear caused by soil
movement would be similar to wear caused by tools used on a material>
with a covering of this soil, then the argumen£ can be rejected: the
wear patterns on the experimental tools used on silty surfaces were

not similar to those found on the prehistoric specimens of unidenti-
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fied function. Furthermore, if wearing of the tools by so0il move-
ment was in operation, one would expect more than three tools to
have been affected.

I cannot refute the possibility that the results would be
different if thé soils were under greater pressure. I would a;gue,
however, tﬁat this pressure load would have to be far more substantial

than will be found at the majority of archaeological sites.

[

Concluding Remarks

I regard the results of both the Egperimental microwear analysis
and the prehistoric interpretations as encoura%ing but not fully
convinéing. It may be some time vet before microwear research offers
convincing answers to archaeological problems. The fact that
experimentally produced wear patterns correspond closely with some
of the wear patterns seen on prehisforic material suggests that the
functions of certain tools may have been correctly inferred. While'
it is unlikely that functional determinations will ever take the
form of dogmétic statements, still the confideﬁce?ﬁlaced on our
intérpretqtions’will undoubtedly increase as morelinformation
concerning use-wear is obtained. Aabove all else, continuing experi-
mentation is needed to clarify the limits of the resolving power of
microwear analyéis. As the significant factors becomé better known,
aé we gain a fuller understanding of use-wear phenomena --- its
causes and its wide range of expressions —-- we become better equipped

to predict and éxplain the events and processes of prehistory.
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The application of microwear informétion'to the solving of
archaeological puzzles 'is in many ways the most.ex;iting and chal-
lenging aspect of the study; Utilizing the data produced by my own
.experiments and those of cthers, a nearly limitless number of questions
may be posed. My examination of the endscrapers from the Smoky sité
has only scratched the sﬁrface of the interpretive poteftial of
microwear analysis. The assertion of my study, that we may correctly
identify the material a tool was used on could, by itself, lead to
important inferencesiconcerning prehistoric resource gtilization,
diet and subsistence. Given the perishable nature of many of the
substances these tools were used on, the ahalysis of the wear
patterns which persist on these tools may Qell be our best link
to fuller cultural reconstruction,

Ideally, the initial identification of tool function would be
followed by a complete functional analysis. Pursuant to this goal,
the analyst might refer back to artifact provenience at Ehe,site a
éearch for associatiohs or clusterings of artifacts with similar o
dissimilar wear patterns. Distributional maps of all cultural .
material may revegl contextual relationships between task specific
tools and other artifacts, tool types, features, faunal remains,
and so on. In this manner activity areas may be deliqeated and
identified. Wear patterns may be typically observed on particular
lithic materials, as seems éo be the case with the Smoky endscrapers.
This may indicate preferential selection éf certain raw materials for

certain tasks.
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The list of possible applications of microwear data to pre-
historic reconstruction co;ld be greatly expanded. The important
point to be made is that the set of information derived from micro-
wear analysis represents a powerful new tool for the archaeologist.
New perspectivos on archaeological data may be gained through use-
wear application. For example, several authors have suggested that’
our very way of thinking about and organizing archaeological data -
should be transformed from the current emphasis on formal attributes
to a new emphasis on the intended or actual function of stone tools
(Ahler and McMillan 1876; Semenov 1970; White 1967; White and Thomas
1972). uwGaf”patterns may well emerge as the basic analytical unit
of this still hypothetical "new systematics." Artifacts could be
viewed from the perépective of shared or differing forms of use-wear,
andvbaséd“;n these criteria new groups of data could be generated
which would presumably créss—cut already established formal
typologies,

Equally important, wear pattern analysis allows us to examine
some older, long standing archaeological assumptions. For example,
the presence of "projectile points" at a site almost invariably leads
to the conclusion that the prehistoric inhabitants were engaged in
hunting activities. vYet mounting evidence from use-wear analysis
argues that many of these artifacts were used for purposes other
than spear or arrow points (Ahler 1871; Gibson 1977; Nance 1971).

i
Similar investigations of other morphological types with functional

names promise to be equally enlightening.



The scope of interest in the practical applications of micro-
wear research is not limited to a few individuals acfually involved
in this research. The growing ‘number of archaeological reports
which include some form of functional aﬁalysis attests to the general

desire to incorporate the information use-wear studies have to offer.
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. METRIC DATA ON PREHISTORIC ENDSCRAPERS

TABLE 2

TOOL MAX. MAX.  DISTAL  MAX. EDGE_ANGLE _
NO. LENGTH WIDTH THICK. THICK. RANGE CENTER MATERIAL
486 23.7 15.0 3.9 4.3 65-70 68 c
485 38.1 24.1 8.9 9.1 50-55 50 Q
621 35.7 18.0 6.1 55-74 72 PQ
1 35.2 19.5 8.2 11.0 50-75 74 Q
720 * 28.0° 7.2 9.0 56-90 85 c
574 34.9 28.7 8.5 12.9 55-75 .70 C
152 23.0 28.1 4.0 5.2 45-72 70 C
52 21.8 26.2 5.9 64-71 68 C
84 25.0 22,1 7.2 63-75 68 0
2 21.1 20.5 7.7 9.0 ' 60-73 67 Q
48 * 21.5 4.5 55-80 78 c
630 33.0 6.1 6.5 48-70 65 c
373 * 17.5 4.9 5.0 55-65 65 C
402 42.2 27.9 8.9 60-72 68 C
323 20.5 29.0 7.2 56-63 57 Q
177 40.5 26.0 9.5 61-68 62 0
98 40.5 21.5 4.5 6.1 50-61 53 c
85 23.5 19.5 7.2 60-68 60 C
523 31.2 17.9 6.8 65-70 68 c
531 * 21.0 3.9 5.1 57-62 65 C
703 * 21.5 4.0 65-75 66 c
628 * 17.0 1.9 55-58 58 c
487 - 17.0 13.0 2.8 55-64 59 C
79 * T 5.0 1.9 37-50 45 c
629 * 18.0 2.9 48-55 49 o
24 * 15.5 4.5 55-66 63 c
115 * 18.9 5.0 62-66 63 c
MEAN  28.2 20.3 6.3 7.6 64

n-

Broken specimen, distal fragment present

Material:

C = chert

Q =.,quartzite
PQ = pure quartz

138
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A ] B
T =
/ - // /’
/ A=
p ﬂ%
C .
DIRECTION OF CONTACT ANGLE
TOOL MOVEMENT
—_—
WORKED SURFACE
JUNCTURE of: - : D'STAL END
VENTRAL/DORSAL SURFACES é
(immediate edge) DORSAL FACE
VENTRAL (bevelied or worked end)
SURFACE
D

DORSAL SURFACE

L 4

PROXIMAL END

Figure 1. Profile of endscraper in first (A) and second (B) photo-
graphic positions. C; example of the direction of end-
scraper use and the angle of tool use on‘the worked surface.
D; endscraper terminology as mentioned in the text.
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PLATE

PLATE

PLATE

PLATE

1. sample of experimental tools used in this study. Tools
numbered consecutively from 1 at lower right to 31 at upper
right. There is no tool #19.

2. Wild Ms microscope; camera and lighting set up used in
microwear analysis.

3." Distal end (dorsal face) of scraper showing dotting
reference system. Tool is standing straight up on proximal

end.

4. Set of seven handles used in the experiments.






PLATE 5. 10X. Tiny chips of chert are visible on the surface of
the scraped bone. This was a common occurence during the
bone scraping sessions. Also note the grooves in the bone
surface,

PLATE 6. Example of tool being used to scrape soaked bone.

PLATE 7. Example of tool being used to de-hair a cow hide. Tool
is being pushed downward with the edge nearly perpendicular
to the hide surface.

PLATE 8. 25X. Example of ménufacture damage on unused edge.
Distal end of tool shows "crushing” from the immediate
edge to 0.48 mm up the dorsal face. Repeated flake
‘initiation in this area has made individual scar identi-
fication difficult. The base of the dot#s 0.99 mm from the
edge. Coated. .

)
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PLATE 9. Examples of manufacture damage on unused edges.

a. 12X. Exp 2. Numerous step and hinge fractures are
clearly discernable from the edge 0.50 mm up the dorsal
face. "Crushing" is evident at the immediate edge area.
The total edge across measures 4.16 mm. Coated.

b. 25%. Exp S. A relatively "clean" unused edge. Large
feather scar left of center and overhanging projection of
‘hinge scar at right. Feather scar at edge is 0.75 mm across.

c. 12X. Exp 13. Numerous .step and/or hinge scars extend

from edge to 0.60 mm up the dorsal face. ' On both sides of

dot are much larger manufacture scars. Base of dot is 1.10 mm
from the edge. Coated. See next photo. .

d. sSO0X. Exp 13. Higher power magnification of. the area to
lower right of dot in 9c. Note that step and hinge scars are
clearly discernable, not crushed. Total edge across is

1.07 mm. Coated.

S
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PLATE 10. Example - of spontaneous retouch. Exp 24. Unused,.

a. 12X. Edge in view is lateral side of scraper. Dot is
in center of large semi~-circular scar which terminates in
a step fracture. Around periphery of flake terminus are
multiple tiny scars, enlatged in next photo. Base of dot
is 1.26 mm from edge. This tool was made by direct per-
cussion with an antler billet.

b. 25X. Small parallel feather scars have apparently been
initiated by a transmission of force from the removal of the
larger step flake. Scars directly above dot are 0.12 mm
across and 0,14 mm long.

PLATE 11. Probable examples of spontaneous retouch.

a. 25X. Exp 31. Distal end of unused experimental tool.
Parallel, oblique feather scars are a maximum of 0.37 mm
long, and 0.27 mm across. Tool was made by direct percussion
with an antler billet. ’

b. 25X. Exp 8. Distal end of unused tool also made with
antler billet. Mostly feather scars at edge. Expanding
scar at far right is 0.31 mm long and 0.16 mm across at the
edge.
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PLATE 12. Exp 24. Dot 2. Tool uséd on fresh aspen.

a@. 12X. Unused edge. Note cone-shaped feather manufacture
scars. Base of dot is 2.05 mm from edge. '

b. 25X. Unused edge at higher magnification. Feather scar
at far right is 0.35 mm high.

C. 25X. After 500 strokes. New rectangular step scars
extend a maximum of 0.71 mm up dorsal face. Base of dot
2 1s just visible at top of photo. Coated.

d. 25X. After 3500 strokes. New feather scar to right of
center is 0.30 mm high. . Coated.

s
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SLATE 12. (Continued)

e. 12X. After 7000 strokes. Large new scar in center.
This step scar is 1.58 mm wide at widest point and 0.99 mm
high. A few ink fragments are visible. Coated.

PLATE 13. Exp 31. Dot 2. Tool used on dry spruce.

a. 25X. Unused.

b. 25X. Used 500 strokes. Note numerous new scars.
Rectangular shaped feather scar in center is 0.35 mm
high. Coated.

c. 12X. After 1500 strokes. Large use flake with dot is
laid back in place on tool surface. Flake extends off photo
to right. Base of dot to tool edge is about 1.05 mm.
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PLATE 14. Exp 31. Dot 3. Tool uscd on dry spruce.

a. 12X. VUnused. Coated.

b. 12X. At least 3 new sequential 2P scars can be seen
on the ridge to the right of the dot. All of these scars
occurred during the second use of the tool {between 500-1500
.strokes). The three scars together extend .16 mm up the
tool face. Coated.

PLATE 15. Exp 22. Dot 2. Tool used ‘on fresh spruce.

a. 25X. During the third uge (750-1750 strokes) a large
new feather scar was produced. Sc.r extends maximum of
1.66 mm up dorsal face.

b. 25X. View of the ventral surface of this tool where
this flake was struck., : ~

.
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PLATE 16. Exp 31. Dot 1. Tool used on dry spruce.
a. 12¥. Unused. Coated.

b. 25X. After 500 strokes; note several rectangular step
scars directly below dot, as well as crescent-shaped scars
at the left edge. Rectangular scars are 0.75 mm high.
Coated.

c. 25X. After 1500 strokes; previous scars eliminated
and new scars added. Coated.
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PLATE 17. Exp 10. Dot 1. Tool used on fresh aspen.
a. 25X. Unused. Coated.

b. 25X. After 9000 strokes. Dot is 1.58 mm from the
edge. Coated.

PLATE 18. Projections on the edges of wood Working tools.

a. 25X. Exp 24. Dot 3. After 1500 strokes on aspen.
Area in focus is roughly 0.35 mm hiah. .

b. 25X. Exp 10. After 3000 strokes on aspen. Two
rounded and polished projections. Distance between them
is about 1.38 mm.
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PLATE 19. Rounded and polished edae on

a. 25X. "Exp 13. Dot 1. After
spruce. Length of edge in photo

b. 25x, Exp 24. Dot 1. After
Edge in photo ig 2.18 mm long.

PLATE 20. Exp 1. Dot 1. Tool used on

a. 12X. Unused edge and dorsal

wood working tools.

3500 strokes on fresh
is 2.18 mm.

7000 strokes on aspen.

fresh spruce.

face. Coated.

b. 25X. Unused edge, ventral surface in bottom half of

photo.
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PLATE 20. (Continued)

c. 12X. After 1000 strokes. Base of dot is 3.05 mm from
edge. Coated{

d. 25X. After 3000 strokes. Entire edge is 3.17 mm long.

e. 12X. After 5900 strokes. Base of new dot is 2.49 mm
from edge. Coated.

f. 25%X. After 5900 strokes. Edge in view is 1.98 mm
long. Note rounding of flake scars near edge.

3
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PLATE 21. Exp 22. Dot 1. féol used onfbﬁ?“ spruce.

a. 25X. After 250 eroRcs.

Base of dot is 2.06 mm from
edge. Coated.

b. 25X. After 1750 strokes. Coated.

PLATE 22. Exp 24. Tool used on aspen.

a. 25X. After 7000 strokes. Edge is 2.18 mm long.

b. 25X. After 7000 strokes.
22a, showing extreme roundin
Edge is 2.18 mm long.

Same part of tool as Plate
g9 and polish of dorsal surface.
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PLATE 23. Rounded and polished wood working tools.

a. 25X. Exp 1. After 5900 strokes on fresh spruce., Tot
edge in photo is 2.18 mm long.

b. 25X, Exp 22. pot 1. After 1750 strokes on fresh sp
Polished areas in pPhoto are maximum of 0.75 mm high. /

PLATE 24. Exp 17. Dot 3. Tool used on antler. /
a. 25X. Unused. Height of semi-circular sc.ap-at weft iz
0.40 mm. Coated. -
//

b. 25X. After 1000 strokes. Note new qtep S 5 below .
and left of dot. Highest point of new-scars is 0.51 mm up
the dorsal face. Note sharpness of dewly exposed edge to

left, in contrast to right side. Coated.
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PLATE - 24. (Cohtinued)

c. 25X. After 1600 strokné,‘ Little change from Plate 24b,

but note how edac at left is becomina dulled by process of o -
edge breakdown similar to that at rijht. 'These tiny new
scars at left are less than 0.039 mm high, (39 ). Coated.

d. 25X. After 1600 strokes. Total length of edge in view
is 2,10 mm. ’

PLATE '25. Exp 17. Dot l."Tool‘gsed on antler.

a. SO0X. Unused. Edae in view is 1.07 mm across, Coated.”

b. 25X. After 1000 strokes. Step scars at edge directly
below dot are from use and are a maximum of 0.15 mm high.
Scalar scars at right are from manufacture and highest scar
1s 0.25 mm from edge. Coated.

)
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PLATE 25. (Continued)

@ €. 25X. After 1000 strokes. Edge in view is 2.18 mm across.

d. . S50X. Aftér 1000 strokes. Close up of edge near dot 1.
Edge is 1.0% mm across.

PLATE 26. Exp 7. Dot{l. Tool used on antler.

a. 25X. Unusen. Note angularity of lower dorsal face.
Base of dot is 1.19 mm from edge. Coated. -
T ~

b. 25X. After 1250 strokes on antler. Note general lack of
additional microflaking. Also note that the angularity of
the- manufacture scars is maintained. Coated.

o
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PLATE 27.° Polished and rounded edges on antler working tools.

'

a. 25X. Ex» 16. Dot 2. After 2000 strokes on antler.
Edge 1is ca;“%yIS‘mm across.

B

i
b. 50X. Exp 17. After 1600 strokes on antler. Band of
smoothed and polished edge at right is 0.16 mm thick.

PLATE 28. Exp 30. Dot 1. Tool used on bone.

a. 12X. Unused. C@ited.

b. 12X. After 250 strokes. ' Dorsal and ventral flaking
at left. Base of dot is 1.20 mm from edge.

A

#E w
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PLATE 28. (Continued)

C. 25X. After 250 strokes. View of scars extending onto
ventral surface. Dot on dorsal face is visible at upper
right. Edge is about 2.18 mm across. Coated,

d. 50X. After 1750 strokes. Slightly smoothed and polished

edge area below dot 1. Edge in view is about 1,09 mp across.

PLATE'29. Exp 30. Dot 2. Too™ ur ' on t..ne.

boas

:é"“ 12X.  Unused. . Coatec.

b. fzk; _After'ZSO strokes, Numerous new scars, mostly of
irreqgular shave and step termination.: Note irregUlarity of
edge. New scars haue_traveled abou@_%;lo mm up the dorsal

face. Coated, . RIS

"
o e

td

S
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PLATE 29. (Continued)

c. 12X. After 750 strokes. Extensive flaking continues,
‘. note scar which has removed half of ink dot is about 1.54 mm
long. Coated.

~

d. 12X.. After 1750 strokes. Dot was removed by last use

and the one secn here is new. Much of lower dorsal face has .
been totally altered. Parts of ventral surface are visible

below the edge. Coated.

‘e. 25X. After 1750 strokes. View of microflaked ventral
surface. Scarred area is about 1.98 I across. Dot from
29d can be seen at upper left. Coatgﬁ. : g

1.
43

*
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PLATE 30. Exp 30. Dot 3. Tool used on bone.

S

*

”ﬂﬁ iq@&72§i. Unused. Base of dot is 0.83 mm from edge. Coated.

Ak .
b. 25X. After 250 strokes. New dot. Surface and previous
dot are completely flaked away. Base of new dot ig about
1.07 mm from edge.

C. 25X. After 750 Strokes. Virtually all visible scars
are new. Large scars have traveled 1.38 mm up dorsal face.
Small overlapping scars at edge are within a distance of

d. S0X. After 1750 strokes. -Smoothing and polishing of
*dge area below dot. Edge in view is about 1.09 mnp across, |






PLATE

PLATE

‘} 4

31. Exp 3. Dot 2. Tooul used on bone.

a.  12X. Unused. Base of dot is about 2.0 mm from edge.
Coated.

b. 12X. After 1000 strokes. Extensive flaking in a crushing
fashion along edge, and larger step and hinge scars below dot.
Note long V-shaped scar below dot going off of right side of

photo. Visible portion of this scar is 2.90 mm long. Coated.

32. Exp 3. Dot 3. Tool used on bone.

a. 25X, Unused. Dot at very upper right. ~ Edge across is
about 2.05 mm. Note a few small nibble scars at edge to left
of central ridge. Channels on either side of this ridge are

long manufacture scarsg.
' <

b. 25X. After 1000 strokes. ;Step scars have Occurred alohg

. most. of edgg%bdt only to a maximum of 0.20 mm up the dorsal

. fa¥E; Note Phe be inning of smoothing and polishing processes
T e 9
+ at"the very edge. ’

L
MRS TN

Y
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PLATE 32. (Continued)

C. 25X. After 4000 strokes.
bottom of photo is on ventral

Same edge as 32a, b, Dot at
surface. MNote how flake scars

have retained sharp appearance. Coated,

d.  25X. After 4000 strokes,
seen.  Edge in view is aboyt

€. 50X. After 4000 strokes.

pProjection at the distal end.

f.50X. After 4000 ¢trokes.

]
L

view is about 2.05 mm across,

Some smoothing of edqe can be
.05 mm across.

Well developed roquing of a
Projection is about 9.12mm high,

Well rounded edge. Area in
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PLATE 33.  Exp 2. Dot 3. Tool used on bone.

a. 25X. Unuased. Basec of dot is about 1.20 - from edge.
Coated.

b. 25X, After 2000 strokes. Note gmall microflaking at
edae to left of center. Also note somewhat smoothed appear-
ance of 1immediate edge area. Also notice striations etched
into cnamel.

C¢. 25X. After 5000 strokes. Well derloped rounding of
edge. area.  Band of smoothed and polished area is about
0.28 mm thick.

-

d. 50X. Close up of 33c.
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- PLATE 34. ©Exp 21. Dpot 1. Tool used on bone with silt.
a. 12X. Unused. Base of dot is 1.78 mm {rom edgq.

b. 12X. After 500 strokes on silty bone. Note rounding
and increcased luster at edge. Same scale s 34a.

€. 12X. After 1500 Strokes.  Note enhanced damage to
pProjectior at ends of ridges. Abraded projection at left
is 1.10 mm high. : '

d. 25X. After 1500 strokes. Note how even with coating
the abraded areas are easily identified. Also note faceted.
appearance to this abraded area.

Bt
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PLATE 34. (Continued)

ar

€. "25X. After 1500 strokes. Close up of abraded projection
to left of dot. Note the linear gouging of the rock surface.
Polish is scattered or discontinuous.

f. 50X. After 1500 strokes. Same area as 34e. . Individual
striations are not quite discernable. Note scaZtered, dis-
continuous polish.,

PLATE 35. Exp 23. Dot 1. Tool used on bone with silt,

a. 25X. Unused. Base of dot is 2.14 mm from edge. Coated.

«b. 25X, After 2000 strokes on bone with silt, Brightly
polished flake vidge is 1.50 mm high. Dot ig visible at
upper left, ‘
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PLATE 35. (Cont,inued) >

c. 50X. After 2000 strokes. Sgriations visible in enamel
over ink dot (Visible at upper “ight) .

d. 25X. After 2000 strokes. Noto greatly rodu.»d
angularity of flake scars near cdge. Base of dot is
1.94 mm from edge. Coated. '

€. 25X. After 2500 strokes. Flake scurs near edge are
even more rounded; some to the right of cent.r are nearly
obliterated. Coated. ‘

f. 25X. After 2500 strokes. Same ridge as 35b. Rounding
and polish are more extensive than in 35b. Polish is some-
what smooth, but still pitted in appearance.

>
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PLATE 36. Exp 11. bpot ., Tool used on bone with silt.

a. 25X, Unused. Rase of dot is about 1.95 mm from edge,

b. 25x. After 2rg Strokes.  gome small step scars can be
5een within 0.15 mp of the ed;o. Also note slight rounding
and polish of the immediate cdge area.

C. 25X. After 7s5p strokes, Smoothing and bolishing of the
working end. See 36d for scale.

d. 50X, After 750 strokes. Band of smoothed and polished
rock along the edge is aboyt 0.14 mm thick.

o
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PLATI 37. nxp 25, Dot . Tool od ot ' leah

hieo

a. 257, Unoed, Base ot Jot 0. mm from odge.
b, LIXG After 1000 strokes. Litt .. chunge trom 37a,
note slightly smoot hed and I Tished edge.

C. I25X.  After 1000 strokes. i er magnitication of

Coated. -

but

37b.

Note projecting ar s are most dliected. " Band of pdlish at -

~dge 15 about 0.28 mm o thick.

d. 50X. Striations ctched Into eramel

berpendicular to tool edge. Ty

~over dot. Lines run

4
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PLATE 38. Exp 9. Dot 2. Tool used on dry hide.

a. 12X. Unused. Base of dot is about 1.50 mm from edge.
Coated.

o
b. 25X. After 1500 strokes. Note new semi-circular step
scar below dot. Scar is a maxinmum of 0.47 mm high. Coated.

PLATE 39. -Exp 9. Tool used on dry hide.
a. 12X. Unused.

b. 25X. After 1500 strokes. Rounding and polishing of
edge and adjacent dorsal face. Rounded edge at far right
is about 0.28 mm thick. Rounded edge at left ig about
0.35 mm thick. . '

N
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PLATE 40. Exp 12. Dot 2. Tool used on dry hide.

»

»¢

a.  25X. Unused. Manufacture scar at right extends a maximum
of 0.63 mm up dorsal face. Coated. '

b. 25X. After 6000 strokes. Several new microflake scars
at right, in center and to left side of edge. Largest new
scar at left extends 0.71 mm up dorsal face. Note sharpness
of edge in center of photo. This is 4 concavity along the
edge and has been protgcted from the effects of rounding as
seen on the extreme right and left of the photo. Coated.

cl. 25X. After 6000 strokes. The fairly sharp edge at center
and left is same concavity mentioned in 40b. Note rounded

and polished projection at right. Next pPlate shows this
projection and area to the right. whole edge in view is about
2.18 mm across.

d. 25X. After 6000 Strokes. Same projection Seen in 40c.
Thickness of smoothed and.polished area is about 0.35 mm.
Trace of dot inp upper left.



»

LY

167



i
PLATE 40. (Continued)
e. 25X. After 6000 strokes. Rounded and polished projection
to the left side of concavity seen in 40c. Note trace of dot
at upper right. Thickness of smoothed area at edge is about
0.40 mm. t *
PLATE 41. Exp 14. Dot 1. Tool used on dry hide.

>a. 12X. Unused. Base of‘igot is about 1.27 mm from edge.
Coated. .

b. 25X. After 3000 strokes. Rounded and polished edge
_ beneath dot (visible in upper half of photo}. Smoothed

area is‘ about 0.40 mm thick.

~Cc. 50X. After 3000 strokes. Same area as 41b. \ ‘ ;i

- . i
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PLATE 42. Exp 15. Dot 1. -Tool used on dry hide with silt,

a. 12X. 'Unused. Base of dot is about 1.10 mm from edge.
Notice numerous manufacture scars. Coated.

- b. 2SX.‘ After 500 strokes. Abrasion of edge is well under
way. Band of abraded edge is about 0.45 mm thick.

c. 12X. After 1500 strokes. Band of abraded edge at right
is about 1.00 mm thick.

d. 25X. After 1500 strokes. Same area-as in the right of.
42c. (Note part of dot at upper letft.) Lineality of abrasion
is apparent in spots. Also note flat, dull appearance of
abraded edge. :

N
4
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PLATE 43. Exp 15. Dot 3. Tool used on dry hide with silt.

a. 12X. Unused. Note dot is on a near vertical face of
rock about 3.50 mm from the edge. First clongated step scar

below dot is about 1526 mm long.

b. 12X. After 500 strokes. rSame qiea as 43a, dot has been

removed. Note two slightly projectidg areas on either side
of elongated step scar. These projecting areas show earliest
development of abrasion. Distance between these projections
is about 2.38 mm.

c. 12X. After 500 strokes. Center of photo is projection
from the right side of 43b. "Linear abrasion can be seen on

blocky face of tool about 2.00 mm from edge.

d. 25X. After 500 strokes. Higher magnification of 43c.
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PLATE 43. (Continued)

e. 50X. After 500 strokes. Same area as 43c and 434d.
Individual striations can almost be identified. Distance
from edge of tool at bottom to top of photo is about

1.40 mm.

f£. 12X. After 1500 strokes. %Entire edge is rounded.
Projections seen in 43a.and b are nearly gone. Also,
elongated step scar is smoothed down. Top of this dorsal
face (out of focus) is also rounded. :

g. 25X. After 1500 strokes. Close up of area at right
of 43f. Note matte appearance of smoothed area.

PLATE 44, Exp 8. Dot 2. Tool used on dry hide with silt.
L[}
a. 25X. Unused. Base of dot is about 1.23 mm from
edge. Note angularity of edge and dorsal .face area.
Coated.

o
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PLATE

44. (Cont}nued)

b. 12X. After 250 strokes. Elongated portion of dot
can be seen in upper center of photo. Beginnings of
rounding process can be seen, especially at lower ridht.
Whole edge is about 4,30 mm across.

c. 12X. After 750 strokes. Most of dorsal face shows

rounding and moderately bright polish. Note ridge which
runs diagonally down face of .tool to riaht of remaining

dot has been extensively smoothed. From edge to top of

smoothed area is about 3.00 mm.

—

f

v . N , ‘ ‘
PLATE 45. Exp I5. Dot 2. Tool used on dry hide with silt.
!

a. 12X Unused. Rectangular scar at center of photo
is about 0.55 mm high and 0.33 mm wide. Coated.

b.  12X. After 500 strokes. Several small step scars
have been initiated at edge below dot. Rectangular
manufacture scar has been removed.

-
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PLATE 46. Exp 18. Tool used to de-hair hide.

a. 12X. After 250 strokes. Projecting ridge at distal
end of scraper. Note that the apex of the ridge is taking
on a bright polish and a somewhat smoothed ..,pearance. Dot
at very top of photo is 3.76 mm “¥rom~-edge.

b. 25X. After 250 strokes. Edge at distal end shows faint
trace of polish but little or no rounding or smoothing.
Edge is 2.18 mm across. :

. PLATE 47. Exp 18. Tool used to de~hair hide.

a. 25X, After 1250 strokes. Same edge as 46b, bright
polish is established and edge is considerably rounded
or smoothed. Edge is 2.18 mm across.

b. éOX. After 1250 strokes. <Close up of center of 47a,
bright, smooth band of polish associated with a fine
smoothing of the edge. Edge is 1.09 mm across.

A



209




PLATE 47. (Continued) ’ Q )

\ N
c. 50X. Long, continuous band of smoothed, polished

edge surface. Noteﬁregularity of the edge at this part

of the tool. Qt left side of photo, just above polished

edge, dorsal face seems to exhibit some smoothing. Edge

is 1.09 mm across.

d. 50X. Small projection along distal end of tool.
High degree of rounding and polish are found on these
extended areas of the edge. Projection is about 0.12 mm
high.

|

PLATE 48. Prehistoric endscrapers from the Smoky Site.

o

Artifact numbers from left to right: Bottom row 486,

485, 621, 1, 720, 574; second row 152, 52, 84, 2, 48,
630, 373; third row 402, 323, 177, 98,85, 523, 531:

lower row of distal fragments 703, 628, 487; top row
of distal fragments 79, 629, 24, and 115.

——th
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PLATE 49. Distal end of prehistoric scraper #402.

a. 25X. Finely rounded edge with apparent abrasion
lines perpendicular to edge.

b. 50X. Short, Ltriae—like abrasion marks along very
edge. Approximate thickness of this rounded band is
0.11 mm.

~ .PLATE 50. Distal end of prehistoric scrapers #701 and 117.
a. 50X. Scraper #701 showing very faint development
of a bright, smooth polish along very edge, Total edge
across is 1.05 mm. This tool is made of chert. .
b. 50X. Scrapefh#ll7 showing more pronounced smoothing
and bright polish along very edge. Edge across is 1.05 mm.
This tool is made of quartzite.

PLATE 51. Distal end of prehistoric scraper ‘#52.

“ a. 12X. Heavily flaked edge of tool. Base of dot is
2.30 mm from edge. '

b. 12X. Ventral view of the same area as 5la. Notice
the ventral flake scar and the generally sharp appearance
of the edge. Edge across is 4.36 mm.

.
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PLATE 52. Distal end of prehistoric scraper #621.

a. 25X. This tool is made of pure- quartz. ~Euge is
heavily damaged by breakage and fracture of the 2dge
area. Few identifiable scars. Edge is 2.18 mr across.
Damage area extends a maximum of Q.35 mm up dorsal face.

b. 25X. Another part of the working end. Similarv breakage
pattern assin 52a. Damaged area extends 0.71 mm up dorsal
Face. Note absence of rounding at very edge.

PLATE 53. Lateral, edge and proximal end of prehistoric scraper #523.
a. 12X. Extremely rounded proximal end. Polish is light
and of moderate brightness. Top to bottom of photo is
about 3.49 mm.
b, 12X. Extremely rounded_lateral edge of same tool as
above. -‘Again polish is only weakly developed. Edge
across is about 4.36 mm.

PAATE 54. Distal end of prehistoric scraper #98.

a. 25X. Note rounded edge but little polish. No
apparent microflaking. Edge across is about 2.18 mnm.

b. 50X. Same area as above. Rounding of tool surface
extends about 0.22 mm up dorsal face.
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