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ABSTRACT

o The analysi; of stone tools fohnd Ain archaeological
| sites can reveal a g;eat deal about the people who made and’
Jused the tools. Needless to say, the more information can be
gleaned from these tools, the greater our understanding of
..the people who created them. _ ‘
The cognitive appfdach to lithic analysis outlined by
L Young,and Bonnichsen (1984) uses the manufacturing’ process
(as opposed to shape/dimensions data used in\the normativeh;
«approach) to help delineate technological traditions.
Because the motor beha\}ours involved in the making of stone‘
toolz)become automatic in the accomplished flintknapper, the
’manufacturing process, followedd by an. individual, or by a
group of craftsmen, is not altered easiﬁy nor oten. fThus,
'manufacturingmprocesS‘is more representative ei—technological
traditions than are typologies based on shape and dimensions
'of tool alone,itraits°that can easily be copied by people
from different technological traditiohs. |
- The development of this cognitive approach and ‘of .its
methods to a level where it can be Widely used by |
archaeologists involves the gathering of information
regarding some- morphological aspects of flake scars created
by specxf;c flintknapping techniques.' Once the analyst knoue
what to look,ifr on a flake scar, he or shefcan determine the
.~nature of the technique used\to produce each flake -scar and

the sequencing of those actions. With this type of

ﬂinformation,~the”ana1yst can recnstruct the process of

2

ey



L

RS

A

S é ' ' .
manufacture followed by the flint

the tool.

§ S,

The goal of thesis is to help gather more

information regarding the morphological aspects of ‘ flake

scars produced by specific techniques.. ‘This was achieved in

a number of ways.: First, an experimental’ colleétion made’ of

[

Knifs River flint was analysed, using the methods of the

cognitive approach, in ordgr to see what morphological
\ \ 1

,f_lt from speci%ic flintknapping techniques in

;that raw m@tr ’ ‘ ‘Secondly, these resultsn

- ‘udies conducted on other

v

wvere compared to those ¢
" 1ithfc raw matiiials. These comparisons revealed that,“\
despite the differences in raw materials, "different analysts;

som: judgement calls, and other such variables, ‘some

» M

generplizations can still be made regarding the effects on

-
’

stone of particular flaking techniques.
In an attempt to understand why sucgigeneral

o?servations .can be made, the. third section of this thesis

delved into principles related to the behaviour of force .
waves in solids._ The results show that some of these'

principles could explain why certain flaking techniques 3
Y 2 o . . -
"result in deeper bulbs of percussion, in more distinctive

ribs (ripples), and in a number of other morphological -~
characteristics seen on flake scars} More work on the
’qubject should oetconducted by‘physicists, engineers, Or
other' qualified gscientists.

The findings‘from this epproach to lithic analysis serve

. to make the cognitive aoproachrto lithic anelyéis more
. R ° '
° : Vi
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readily usable by archaeologists. The questions it raifles

should also help promote £urther-foncard‘. .

»
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_ Chapter I. INTRODUCTION
B .

A),Introdhction:'
X M B ’ »

N,

P Archaeologlsts are not unccmmonly heard to state that
certain. flake scars have been produced by a 'hard hammer or
'eo£t5hammer'/techn}que. That jgdgement is often based on
precgnceiyed ideasﬂof what s7ch flakes ehould look like andl
not on fi;st-hand ekperienceXa“Conventional lithic analysis »
also.involves, for the.ﬁost part, shape and‘dimensicnal
attributes that can quite easily be copied. its use in
delineating cultural groups‘or cultural traditions is

A
therefore limited. Since 1ﬁape and proportlo%s ‘can be easlly

.

copled they may p01nt ]ust as ea511y to geographlcals% .

N ais

prox1m1ty or contact (direct or indirect) with. other cultural
groups, without cultural, llngulstlg, or social hcmogenelty‘
between the groups. A defeated watrior's weapons, for
‘instance,.could be copied by the victdtious‘group. On the .

' othe;chand, a 'miked’ assemblage, so'cailed because tﬁe |
artifacts it comprises exhibit different shapes and
dimensione, is most often assumed to be the result of. the

_ presence of dlfferent groups ‘'in the area around the same
perlod of time, or subsequently. But suppose an 'Oxbow
flintknapper eimply.répréaﬁced a»'Scottebquf' projectile

point he found or saw seme¥here else?

@
: -1=



‘thyentional lithic analysis does eet provide the tools
ntd answer those gueetions. Yet when all that remains of a
site are bones and stone tools, it is very important to
obtain ee much information as possible out of the remains if
one is to attempt to ‘understand the way of life of the people
who occupied the site.

Somenov (1964) used microwear analysis in order’ to
determine how tools were used. Loy recently-reported that
traces of blood eells'énd hair still attached to stone
aftifacts could point to the species of anlmals hunted or

butchered with the tools (1983).' The analytlcal method‘}r

:dxscussed in this thesis brings us still closer to the. people

b ;

whb manufactured .the artifects. It has been called

‘cognitive’ Jithic analysis by its proponents, David E. Yeung
' end Robson Bohnidhsen, becaﬁse it determines from an analysis
- of the ﬁenufactured tools, the rules of flin%knapping
followed by @he craftsman. . The;craftsman's knoﬁledge of
flintknapping as oréahized and stored in his memory cells is
reflected by the methqu used to manufacpﬁfe etone tools and
by the seguence of those methods. The following sectien on
the cogniéive apéroach explains how the analyst can obtain"(
such lnformatlon For now, it is suffici;nE to eaQ the ’
results of the study’ of a modern day fllntknapper at work,'”

‘and of the tools he produces, can be applied to the study of

archaeological specimens.



"while shape and dimensions can be copied by someone who

has seen the %ool, each flintknapper has a preferred way of

producing a t:#l (Young and Bonnichsen, 1984:. 23). That

preferred way,‘internalized and habitual 1n the accomplished

lentknapper‘uns fol}owed even when copying a shape seen = .
3?%‘en manufacturlng different types of

T
e ~for different uses, or simply when using -
:ﬁials. 'This ‘preferred‘way' is simply a
"j;hniques~and their ha;§t%ai~sééuencing.
Habi£ has'traneformed‘these‘preferenées‘into éhe craftsman's

rules of flintknapping.v_Youné and Bonnichsen (Ideﬂ) refer to

such a set of rules as the preduction?"grammar“ of an
individual, flintknapper. Once an accomplished flintknapper

“has dewebaped a granmar for tool makizg, he is unlikely to-

deviate from it significantly.

Using Young and Bonnichsen's cognitive approach,

therefore, provideq means to answer some of the’ questlons
left unanswered by conventional normatlve (shape dimensxons)
lithic analy81s: It can determine whether different

projectile.point types found in a 'mixed’ assemblage-might

not in fact be products.of the same production grammar; it

can determine whether ldentlcally shaped tools found at two
R 1J

dlfferent sites were produced by the same craftsmen or by two

. dlfferent groups:; it can help distinguish between t8ols

»

traded into a group”and tools made by“the group.



Young and Bonnﬁv“:

abpfo&ch, however, is an

\ ; . :
ifdtricate one involving many different variables. For that

p

.. reason there is yet much to be learned, and the approach and

methods are cohstantly’ belng updated as new information ise

obtained.

B) '‘Research Model

’

In ordgf to show how the rqseafch from this thesis fits'

into Young and Bonnichsen's cognitive approach as well as ‘in

the field of archaeology in general, the following diagram

was devised.

_

| ~ S
'// RESEARCH MODEL
T :
A: (1) (2) (3)
GOAL: Causal Behaviour —=> Force (in a —>Morpho-
Sequence particular logical
’ material) Attributes
B: a) (1)¢ - correlation ————(3)
DONE Experimental{b) attempt: to!explain correlations
BY: Collection through comparlsons (behaviours,
tools, force level, raw material),
and study of force mechanics
C: - (3) regﬁnstruct;on————)(ld
APPLI- Archaeo- a) on basis of the results of B
CATIONS:| logical (experimental collection) .
‘ Situation b) by adding (2) (study of the
. behaviour of [force waves$ in
solids), predictlons can be made
! for any raw material
, \

3
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' a

‘A’ refers'to‘the sequence of events leading to the

-

>

formation of actual flake scars: (1) the flintknipper uses a
particular technological behaviour; (2) tﬁis behaviour sends
‘force-through the artifact, resulting in (3) the
morphologicalpartribures or the flake scar thus created. ‘B’
summaxizes the work done in this thesis, and 'C' refers to
the archaeological applications of my tesearch

Yre first goal d% this thesis is to extend the reiere:ce

collectiOn by adding the results' from the ‘Knife River flint

: p ' \
‘experiments. Several lithic collections have been studied

with the help of“this cognitive approach. Young and
Bonnichsen published the results of their analjsis of a
Georgetown flint experimental collection (1984); and Po};ook
ysed another erperimentai collection, rhis.one made from Lake
Abitibi weldeq tuff, in his 1984 doctoral dissertation. Each
raw material reacts differentlya;ocrﬁé forces passing through
it duriﬁgiflake remoQal. For that reason, more'experimental,
collectlons must be produced and studled in order to
understand better the morphologxcal attrlbutes created by
spe®ific flintknapplng~techn1qﬂ§s or behaviours on stone.
Until a way can be found to predict differences in “

_ morphological.Cat;ribute) outgome‘from'one type of raw

.material to another (e.g. materials stress tests), many more

experimental collections made from a wide range of raw



materials should be analyzed in order to make the information .

on what type of attribuﬁaa'relult from certain flaking ‘i .

techniquai'aa oompleta'aa poa-ible. The first goal ofﬂthia

‘research is, therefore, a technical goal.

The second and main goal belongs to the theoretical

I

domain:_ to ralata‘flake scar attribute morphology.to the

|
technological behaviour that ‘produced it. (or BJ a in the

Research Model diagram, above). 1In order to a complish tmis

v

goal, two routes will be-taken.

The first route involves generalizations about

_attributes according -to:

a) how the force is delivered (e. g percugsion vs preesureS;

r

b) changes in degree of perceived force (e.g. from minimal,
to moderate, to extensiva force levels),

c) raw material

Generalizations regarding the manner in which: the force

~

is delivered to the artiﬁact involves comparisons between
types of oehaviours for a specific attribute. fhe extent of
platform collapse in the Knife River\flint experﬁmental
collectionf/for instance,'increases from the edée.anitsb to‘
percussion with the billet, to perCUSSLOn with the cobble, to
pressure flaking (see Appendix II)

- L imer ' - +

s €=U . - perc. " press.

-

> bil. cob.
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\
Generalizationa 1nvolv1ng change- in the’ degroo of

T ¢
B e e T

percoivcd ?orco/comparo the relulta for-a specific attribute
"and behaviour &8¢ different force levels. 1In pressure ' .
ﬁﬁlnhing (Knife River flint collection), €or instance, the
extent of cdge"damagewisrlgagt;at the minimal forée level,
more at eubatant;ai force, and graateet when moderate levels
of force are ueea. .

Y

EXTENT
OF EDGE
- DAMAGE

minimal moderate substantial

FORCE LEVEL

3

Generalizations about raw material involve outlining the

differences in flake scar attributes resulting from the use
~ of different raw materféls, as well as the trends (or

ot ,\ .
correlatlons between certaln behaviours and attributes)

S S—. -

perceived regardless of dlfferences in. raw materxal. ,
,_ ’r,; ¥ P

N\
The second manner in which this thesxe attempts to

relate flake scar morphology to technoioglcal behav1our is

-~

through the lnvéstlgatlon of force wave mechanics.. Some

theories regarding the behaviour of force waves in solids

- will be.explored to try and explain why certain behaviours

produce specific morphological attributes on flake scars.

Y
o
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'Untll now, very llttle work had been done on the subject.‘

‘:Robson Bonnlchsen 1n1t1ally explored this field (1977), and

Jill McMahon (UniverSLty of Malne- no references aVa;lable)

'also conducted some reeearch on force mechanlcs. The work of

'these 1nd1v1duals dld not,- however, dlrectly associatge force

fmechanlcs to technologlcal behavxours, or to morphologlcal

2

attrlbutes | My contrlbution to the understandlng of the

elationshlp between technologlcal behav1qur and ensulng

flake ‘scar morphology through the . studyéof the force waves(,

travelllng through and aiterlng the stone 1s,.thereﬁore,

breaklng new ground It is by no means exten51ve, however,

,and much more work 1s requlred to truly understand What ls

-happenlng w1th1n the stone when a flake 1s struck off

‘,‘

As outllned in the Research Model dlagram, the .
.D . . . ,9“ S

varchaeological applicatlons of‘thls type-of research can be

found- at two levels. The flrst level 1nvolves a SLngle

‘f'\ .
experlmental collectloﬂgé ‘The results from ‘the analy51s of

',the Knlfe Rlver fllnt experlmental collectlon, for 1nstance,
dcould be used to analyse the progectlle p01nts from the

;5MuhlbaCh 51te (Fbe‘lGﬁ, in central Alberta) whlch are, for

'Wfthe most part, made of Knlfe Rlver fllnt. The 1dent1f1catlon

'of the behavxours used to manufacture these tools,‘and of'thg.

4 . . ”

_ sequenc1ng of these behavxours (or grammar see sectlon on

fthe cognltlve approach), mlght show whether the unlfac1al and

i

Athe-blfaclalaprOJectlle polnts from,that'elte.couldehave been

&



made By tha;same‘individualdﬂ
Pollock‘(l984? applied the results of his analysis of
‘the Lake Abitibi welded tuff experimental collection to
sp%puﬁlc archaeologlcal problems.. His‘task was to discover
| whether two separate but geographlcally close archaeological’
a§51tes, yielding similar aftlfacts but lacklng stratlgraphy or
rothervcultural markers, were, in fact, the remains of a ‘
sxngle group of people or of two separate groups. Despite
,‘the great sxmllarlty in shape and size of the artlfacts from-
- the two sites, #° lock was able*tO‘show, after studylng their
manufacturing pr: 28§s, that the two assemblages had been
produced by different groups .* The cognitive'approach also
helped hlm solve the problem of whether one of the 51tes was

\}- 1N
a multlbcomponent or single component site by showing that

‘some artifacts, éxhibiting extreme dlscrepancles\ln size,
shared the samé manufacturlng process, andlhad, thereforef
1been made by the same people. Thls latter flnd demonstrates
that tool typologles based on shape and size alone are not
enough. As Pbllock has shown (Idem. Yy, a typology based on °
shape and sxze alone would not have demonstrated the Jordan
and Jessup sites had, in fact been occupled by two dlfferentA
groups of people. |

The second ‘level of appllcation of this type of research
in archaeoldgy requires the generallzatlons arrlved»at by

comparingfdifferent raw materials, or by studying the
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behavjour of force wavee‘in solids. ‘General rules regarding

the morphologlcal outcdme on stone of certain flaklng
techniques will help the analyst of archaeologlcal artlfacts-
identify the techniques used in the manufacturing of those

B , - _
prehistoric artifadts, regardless of the ray material used by
the prehistoric flintknapper. | - h

Either level of application might help solve some of the

b

vfollowing archaeoiogica; problems regarding the cdomposition

of prehistoric groups: how'many dietinct grammars, and f,

therefore how ﬁany individual flintknappers, are represented

~

(through their’ artlfacts at a partlcular site); was a site

occupied by the same group of people over the years (same or

e .

'-51m11ar manufacturlng process from one level to the nextL,

-

were a butcherlng 31te and a nearby camp51te used by the same

v

groupoofﬂpeople? or, as ment;oned earlier, the approach can

help distinguish between tools traded intd a group and tools

" made by the groupi » ; i \\\\

C) CognitiVe approach
| | -/ |
The COgnltlve approach to lgthlc analy91s is based on the
assumptlon that materlal products cannot be understpod apart
from- the processes 1nvolved in thelr creatlon (Young and
Bonnlchsen, 1984 5). In order to. be able to analyse an

archaeologlcal artlfact properly, one should therefore,

oL ‘ .\.
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\\g}temptto reconstruct the>manufecturing'processes_that led
to‘its fabrdcation. In a stone too;'this inquiry meansv
finding out what flaking methods ‘were used by the maker of
the tool;and‘in what order, These methods are referred to by

[/}

Young and Bonnichsen as 'behaviours’', andxthe_order ln which
they are qsed;as‘the 'sequencing of beh vi‘ursf. )
"The nature of the behaviours used on a prehistoric‘stone
artifact is not obvious tg the untrained eye.~.These
behévioursrere identified through cognitive research. The
process of cognltlve llthlc analy51s is as follows:. A modern
day flintknapper is asked to remove flakes. from an
exPerimental biface collectlon, using one of a number of
different behaviours repeatedly on one side of a biface (e.g.
he may bg  asked to remove thinning flakes?usiné the‘pressure‘
technique and a moderate amount of force).‘ The entire |
process is,recorded on videotape for use later during the
anaiysis.y fhe fleke scars reSuiting from each flaking
' behaviour are then studied to see if their morphology is
characterlstlc enough to permit p051t1ve 1dent1f1cat10n of
. each type of behav1our., The results of thls study c;; then,
aagbe transposed to the’archaeologlcal artifacts,'andAbehaviour
| 1dent1f1cat10n can- be done from a more knowledgeable

VStandp01nt. Since the nature of the raw materlal affects the
Vo , K :

morphology of flake scars, one.must use an experlmental

collection made of the same raw material as the prehistoric

1
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~artifacts studied. : : : ._h‘,i

‘ \‘ L

This research project lnvolved the ana1y31s f a .

particular experlmental collection (made from Knife River

-

flint) and the comparison of ‘the . resultS‘to thosevof‘other'

experlmental ‘collections in order to determlne whether some B

4

morphological charactéffstlcs could be assoc1ated thh

certaln beh_v1ours, egardﬁbss of raw materlalt Egplanations‘

for\these gene” observatlons were also sought. Obtaining

thls\unformatlon is-part of t natural process of 17" SR
development of the cognftize/::preach to lithic analysas. ~A
more - extenslve summary of thls cognltlve approach to the(
analysxs of stone tools can be found in 'Young and Bonnlchsen

1
S

(1984),' ' - o

D) Problems

‘41) Problems wl:h\the‘approach‘
vYoung and Bonnlchsen S cognltlve approach 1nvolves the
;use of a complex termlnology for describing in detall thi/¢J>
processes of flake removal and of stone tool productlon (see
'glossary) Thls long 11st of terms, once it is well
.understood helps the analyst get a clear plcture of. the
fllntknapper s options, hls ‘actions, and the results of such

)]
“dactlons.; But~f1rst,lall the deflnltlons must be asslmllated

|



{ ‘ ' ‘ R

by the. analyst.‘ This prccedure may take aomé time, and Young
- and Bonnlcheen 8 cognitive approach cannot be used properly
Muntll one is well versed in the subject. .

The" termxnologl al barrler often prevent"first time

. readers from qulckly understanding'the approach, its process,
')and.results. Lack of understandihg uhfortunately'often leads
to dlsmlssal of the entlre cohcept, whlch, with somewhat more

effort on the part of the reader, mlght otherw13e have been

accepted. ‘ S o .

‘ : " S

Furthermoref.this approach to lithic analysis,challengee
the conventional ehapefdimensions approach, referred to as’ |
'normative‘ by Young and Boonichsen (1984: 3), Stlll ‘used by
most archaeologlsts.‘“ReeistanCe.to change, a topic so well

stqdled by anthropologlsts, permeates their own ranks, maklng

1t more difficult for new approaches~to pe eaSLIy accepted.

“‘

2) Problems with the methods '

. As will be seen in chapter I.E) on methodology, this .

approach'requires time-cohsum;ng,preparation,~intricaté
gcoding, and léngthy analysis. The'photography, for example,
' requires time and skill in order to'obtain detailed

photographs of the quallty requlred for the analy31s of the
: artlfacts they depict. The photographer must ensure every'

<

equare centimetre of the artlfact is in focus, and every
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flake sca5~properly,highlighte@wby the right combination of
A , , ‘ ‘
‘lighting and shading. Similarly, the coding of each artifact
‘ v . .
: takes time- 14 attributes were recorded for bach of the 2 to

25 flake scars from each of the 31 experimental behav1ours of
\

the Knife River flint experimental collectionl
|

One should also be familiar w1th the process' of
flintknapping. It is difficult, for example, to determine
which flakes are a success and which ones are failures when
one does not know how flakes removed by a particular |
technique should-appear. A substantial percus51on thinning
flake,'for instance, should be quite large and extend wefl
beyond the platform area onto the surface of the artifact.

Although the 1nterpretation of spec1f1c attributes
- should be standardized, some variation is to be expected even
if the entire analysis iw ‘conducted by a computer.‘ One
"analyst may be able to See more detail than another, and thus
find more ribs,_ 1croflakes, and so forth.

L)
This type of analy51s is also more expen51ve than the

‘ normative type. On901n sts such as photographic prints,
\c\\\

videotapes, coding sheets, and computer time are added to the
cost of the basic equipment (photography, coating device,

gstereo viewer, video camera, and playback equipment)

Certain techniques, not yet‘used by ‘those, who have

3
[

espoused this cognitive approach to lithic analy51s, could

"alleviate and even eliminate some of the aforementioned -



L]

'probiﬁ%w&g'A rather sophisticated»video'systémjf;formaily’
knownsz '¥ideo imagery' 6r:f§hotogrammetry‘ (personal
communication} Gary Robeftsoh, Robertsoﬁ Photogrammé£ric
Inc.y Edmon;oh, Alberta, fall 1982) can record a
threé-dimensional image of an grtifact by scanning it with p‘
video camera and fécoraing X, ic\éhd»z co-ordinates at
pfedétermined inﬁervals, as cioseﬂto each other as .1
‘micron. The aduantgges of such alsygtemjare nUﬁeréus:

1. It would replace the lengthy, complex, and expénsive
proéess of pﬁotography.‘

: v
2. It would -produce pérfect three~-dimensional images of the

)

\»0 . "
. . . : ‘ i
artifacts, without out-of-focus or washed-out areas. ‘

-
r

3. The recorded.x; Y, and Z.coordinates“could be fed
directly into the computer.
‘4. Combining this data with a prograhme cap%bKé’of comparing

t

each archaeological flake scar to a séries of experimental
flgke scars in order to determine how the archaeologicél
flake scar was produced would help standardize thevcoding

process and considerably reduce the time spent on analysis.;%z
‘ i . _

The equipmentfused by the 'video .imagery sysgem; is,

. "

however, quite costly. Furthermore, there are’coméutervspace
problems caused by the %' :*%2- digitizing the entire
‘surface of a single artjf»  iavslves an incredibly large

| N ! .‘c l - ]
amount of data. This s.-iation precludes the analysis of an

EE entire assemblage, unless tie-. is a great deal of compute
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memory and storage available to the researchéx.
As the state of technology pgqgresses, new techniques
will sureiysstandardizg and speed up the process of

3
" .
’

'cognitive lithic analysis'.

E) Methodology

1) Knife River flint experimental collection

The raw material, Knife River flint, was originally
chosen because it made up.87% of a.collectién of prehistoric
artifacts which w%é to be Analysed as part of the research
for this‘thesis. The ofiginal‘iéea-wés later dropped, but :
‘the Knife River fiint experimental collection Wﬁs kept aﬁd.
anaiysedf' | 4

‘Aftér éeveral conversations with Canadian and American'

"

ﬁrchaeoibgisés‘it became clear the only source of good
quality Knife River flint is located iﬁ North Dakota.
Several nodulés of the material were obtained’through the
courtesy of D:. Stanley‘Ahler of the Department of \
Arcﬁaeolbgy aﬁd Anthrppélogy.at the Univéréity of North
Dakota, Grand Forks,~North Dakota. |

'Whiie the flintknapper, Robson Bonnichséﬁ, prepared a

number of preforms, a list of 31 behaviours wés‘prepared by

David Young and myself’(see Table I-1)Y. These are the
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behaviours represented in the KnifeIRiver flint experimental_
collection. Before the flintknapping experiment began, the
preforms were coated with white paint ip order to achieve

‘

better contrast between the flake scars and the unflaked
surface of the artifact. “ . )

The production of flake scafe from all’ 31 behaviours was
videotaped'by the‘Radio and Television Department of the
University‘of Alberta. ‘In most cases a single behaviour was
used to create a seties of flakes on one edge of a preform;
Each preform'edge was given a'number adgociated with the
behaviour exemplified on_it.“l' While being videotaped
Bonnichsen offered comments, sometimes in response to‘.
questions>oyZoungy aoout his aim, technique; ;9eu1ts, and
other relevant matters. The information obtained from the
Qideotape was later transferred to a Table (Table II-34) to
be used during analysis of the flake scars. The catalogued
experlmental artifacts were cursorily drawn and bagged along
with the flakes issued from them (where possible). .

The next phaee involved photographing all'experimental
a:tifacts.' Enlarged stereo photographs were used for the
anélpsis in orde; to provide'greater.detail“and to create a
permanent record of what the analyst saw and recorded. The"

" use of stereo photographs in conjunction with a stereo viewer

(see Flg. 1) allows one to see:a three-d1mensxonal image. of

the artifact, a representatlon whlch greatly fac111tates

4
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analysis.r Knife Rlver flint is a somelhat translucent.
.materlal thch allows some of the below-the—surface . ‘
patterning to obscure the surface detail. 1In order to /16
resolve this problem, a thin coat of ammonium chloride‘was o
applied to the artifacts before‘photography. This coating,
served to conceal the internal detail,without obscuring the
surface morphology of the flake scars. Th coated/artifact
.was set on a tilting stage within a white translucent
plexigless box desighed to diffuse the light and make it as
uniform as possible across e entire surﬁaEe of the artifact
(Fig. 2). Small lemps set but in specific areas around “the
perimeter of\the white box were used to hﬂ@hlight the
artifacts' features through a comoination of 'lighting and
snading. The distance between camera and tilting stage
remained constant thronghout all photographic sessions in
order to retain the Bame scale.; Copfons notes were taken
regarding the exposure, tilting angle, frame number, artifact
number, and-othervphotographic condltions. Appendix ITI
descrlbes the photographic aspect ,of this research in greater
detail. |

» .

A drawing of the .two f&ces of each experimental artifact

with the delineated flake scars was made from the photographs
on transparent acet?te sheets. These drawings can be laid

over the photographs (Flg 3) in order to show the exact

location and shape of each<of the analysed flakit%cars Fronﬂ
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theae drawings another drawing was made, on paper, to be .used
by the analyst as a work sheet (see Fig. 4) for coding |
purposes. On it the scars were numbered ‘'and divided into
analysable and non-analysable scars.

"The coding itself Qes done using the stereo phdécgraphs,r
-stereo viewer, ariI?acbst‘magnifying glass where reqcired, -
work sheets, coding sheets, and notes from the videotape.
Fourteen characteristics (attributes) from each ahéleabLe
flakelEcar were %valuated and their state or value noted on
the coding forms (see Table 1 enQ\Figure'S). Some of the
_drlginal attributes and attribute stetes or values drawn from
grevious cognitiQe lithic analyses (pollock, 1984: 175-177,
Table 13) were altered or dropped.ghdknew ehesewere
introduced during the course of the coding proces;;

The coded information wae summarized in a humber of
ways. In TableLI—é, for instance, e composite Qicture of che\
charecreristics of flake scars from.each hehaviour was built
from the percentages of each attribute state‘(value) observed
-for that behaviour.. The guldellnes which were-followed in
~drawing such a comp081te plcture are outllned 'in Table I-3.

\
The percentages are those of the”values found on all the

- analysable flake scars from each behaviour. The analysis of

\
the proximal edge rmorphology (see attrlbute $#2. 4]1n Table 1)

of minimal pressure shaping flakes, for,K example, yields 46%

flat curves,. 31% straighs, and 23% irregular p oximal edges
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" (see artifact #9i, attribute #2 4, Table I-2).

The next step in the an&lyﬂin of the Knife River flint
experimental collection was to extract the trQnda recognized
among all that information, the similarities and differences
between certain behaviours, thellinks between sets of
attributes,xand to attempt to explain as manf of these as
possible (see Appendix II.B and chapter II).

The Knife River flint experimental collection is stored

with the Project for the Study of Matériqﬁ Culture,

Department of Anthropology, University of Alberta, Edmonton,

(\

!

Alberta.
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Flake“Scar #

KNIFE RIVER FLINT EXPERIMENTAL ARTIFACTS

|

1.0

Flake Soar Size Attributes:

1.1 flake scar
size: .

. }“

2,0

Flake Scar Prox1ma1 Edge Attrlbutes

2.1 edge sharpness:

2. 2 proximal margln
" damage:

2.3 microflakes:
‘>

2.4 edge morphology:

2.5 platform
collapse:

3.0

Flake Scar Profile Attrlbuies

3.1 distinctiveness
of . bylb:

3.2 buld size-

4,0

Flake Scar Interior Morphology

Attributes:

4.1 ribs:

\

prf}ll'!;_ﬁ | & -
4.2 ribs: WP K i

distinctivéness:

4.3 Tibs:
spacing:

. Erﬂrteailng'

5.0

Flake Scar Distal Edge Attributes:

‘5.1 shape:

5.2 termindtion:

»

Figﬁre 5.

Coding Form
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TABLE 1

4,

MORPHOLOGICAL ATTRIBUTES AND ATTRIBUTE STATFS USED TO
) ' DESCRIBE INDIVIDUAL FLAKE SCARS

(after Pollock 1984, Young 1984)

1.0 Flake Scar Size Attributes

1.1 Flake Scar Size (basaﬂ on a ratio between the length
S of the flake .scar and the maximum width of the
~artifact; measured from the point of force
.application)

Very Minimal (less than 1/8 maximum width)
~Minimal (1/8 - 1/4 maximum width)

Moderate (1/4 '~ 3/8 maximum width)

Substantial (3/8 - 1/2 maximum width)

. Very substantial (greater than 1/2 maximum width)

R e
(o e e
(G I

2.0 Flake Scar Proximal Edge Attributes \
2.1 - Sharppness of Proximal Eage‘(based on tactile test):

2.1.1 Sharp
2.1.2. Intermediate
2.1. 3 Dull ' ' , .

i
Il

2,2‘ Proximal margin damage (stepping, hinging,‘lmbedded
flakes and/or shattering along margin or proximal
edge due’ to initial application of force):

2.2,1 Absent or rare (0 - 10%)
2.2.2 Limited (10- 25%)
2.2.3 Moderate (25 - 50%)
2.2.4 Extensive (50 - 75%) '
2.2.5 Very extensive (75 - 1007%)
2.2. Microflake scars on Proximal Edge (a series of tiny

" edge indthations produced by the same action that
removed the prlmary flake):

Y , )
Absent or rare (0-10%)
Limited (10-25%)
Moderdte (25-50%)
Extensive (50-75%)

Very extensive (75-100%)

SR CECRREN
e e e
WWwWwww
Ve WN

cont'd
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TABLE 1, Cont'd 7

2.4 Morphology ‘of Proximal Edge of Flake Scar, (resulting
from the type and extent of force applied when the ,
flake is removed)

2.4.1 Edbe]relatively straight (can be smooth or
rough). No noticeable platform collapse

2.4.2 Distinct U-shaped notch
2.4.3 Notch is a flat curve
2.4.4 Edge not notched but contains distinct

' convex projections
2.4.5 Other

()|2.5 Platform coliapse (whether any 'portion'of the
platform was removed)

.2.5.1 Present B S | ‘
- 2.5.2 Absent ' ¢
2.5.3

Partial
3.0 Flake Scar Profile Attributes

3.1 -Distinctiveness of Bulb (based on tactile test)

“3.1.1- Not Applicable .

3.1.2 Not visible

3.1.3 Intermediate .
3.1.4 - Distinct . R ' B

3.2 Bulb Size (ratio of bulb 1ength to max. length
“of flake scar)

Very minimal (less than 1/8 max. length).

3.2.1
\ 3.2.2 Minimal (1/8 - 1/4 max. length)
' 3.2.3 Moderate (1/4 --3/8 max. length)
3.2..4 Substantial (3/8 - 1/2 max. length) .
3.2.5 Very substantial (greater than 1/2 max. length)
3.2.6 Not applicable e '
4.0 Flake Scar . Interior Morphology Attributes r

4.1 Ribs (waves extending toward distal edge from platform)

*4.1.1 Absent or rare (ribs occur in 0-10% of all
flake/scaxs produced by a given behavior unit)

4.1.2 Limited (10-25%)

4.1.3 Moderate (25-50%)

4.1.4 Extensive (50-75%)
- “4.1.5

Very extensive (75-100%)

4,2 Distinctiveness of Ribs °

, 4.2.1 Not applicable ‘¢ . -
4.2.2 Indistinct ‘ .- s
4.2.3 'Moderately distinct
4.2.4 Pronounced, :

. 4.2.5 ,Variable on same flake scar

cont'd



TABLE 1, Cont'd
Rib Spacing , , !

4.3

5.0

5.1

4
4.

3.
3.2
£.3.3
4.3.4
4.3.5

.3
3.

-4
4.
. :)

Tearing (a mass of short but parallel lines concentrated

.6l
7

28.

Not applicable o

Relatively far- apart .and fairly evenly
distributed across flake scar

Relatively far apart and found ptrimarily
on distal half of flake scar

Relatively close together and evenly
.distributed across flake scar

Relatively close together and found primarily
on distal, half of flake scar

Variable on same flake scar

Other

along ‘or near the margins of the flake scar)

R SR N
PSR R SR S R
(S N

Flake

Fiake

+5.1.2 .

5.1.3

Flake

Absent or rare (occur in 0-10% of all giake scars)

Limited (10-253%)
‘Moderate (25-50%)
Extensive (50-75%)

Very Extensive (75-100%)

Scar Distal Edge Attributes ‘ : .-
Scar Shabe at Distal {:ge
Scar terminates in re atively straight

distal edge , A
Scar terminates in relatively rounded

"distal edge

Scar terminates in ‘frregular distal edge‘

Scar Termination (relation between'fracturen'

‘surface and original ‘surface at distal end of
flake:scar): .

Feather termination
Step termination .



Chapter I. SUMMARY OF MORPHOLOGICAL FINDS
. S . o

L]

A) Knife River £lint experimental collectio%

SECTION 1: ATTRIBUTES

(see Appendix II, B) for greater detail)

(1) Edge damage -

Any stepping, hinging, shattering, or imbedded flakes
(see gloeeary) obserQed-along the margin of a flake scar's
proximal edge is referred to as edge damage or as proximal'
‘margin damage (see attribute #2.2 in Table 1).

The‘frequeﬁcy with which edge damage is seen on flake
scare increases from pressure flaking to‘the edge unit |
béhavxours, to percu5810n with the cobble, to percu591on with
the blllet.‘ The shaplng flake scars exhibit edge damage more
,often‘than do the thinning flake scars. The frequency of
edge damage appears to increase w1th the use of greater force_
in remov1ng a flake, in 43% to 57% of o:rav1odrs. Edge

e

damage frequency also appears to be associated with platform

collapse, bulb dlstlnctlveness (i.e. presepce/absence), and
with the number of attempts needed before a successful flake
is removed. The more often the fllntknapper has to hit the
"biface, or apply pressure, in order to remove a flake of the‘

'

‘deSLred shape, the greater the chances of some damage on' the

- 2;\

1
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l

flake scar's margin. The amount of force used also affects
the frequency of edge damage, as it does the frequency of

bulb presence or v1sibillty Once there is too much damage,

however, bulb visibility is affected and jts frequency no

) [¢]

longer follows that of the margin damage. " The collapse ofl
the platform area removes some of the damage. As has been
':demonstrated, the results from these two attributes show
inverse ratios: the greater the platform collapse, the
,lesser‘the frequency of margin damage, and vice-versa.

S

(2) Platform collapse

)

Most flake scars show some removal of material ih the
platform area. The extent of this platform collapse is
reflected by the morphology of the proiimal edge (attribete
2.4 in Table 1). | | |

.The edge units produce the leas% amount of platform
collapse, the pressure units the mo;t. Percussion ranks in
the mlddle w1th the cobble causing more collapse than the
billet. Thls is seemingly the result of the amount of force
requlred by each behaviour to remove the same amount of’
material (e g " at the moderate force level ln pressure, 71%
Cif the flake scars have (flat ) curved proximal edge; while
‘59% of the flakes)ln percu551on w1th cobble (same force

level) shoq the same curvature, and only 29% of the flakes N

removed with. the billet do so. ;Qheogetlcally,_the shaping
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behaviours, because of’what they agtempé to do ( gemove
material from the edgerf the preform), should exhibit mpre
platforh collapse than the thinning behaviours. Because of
the overlapping of the shaping ff&kes; howéver, eviqence of
platférm collapse is rembvc& and the shaping flakes appear to
undergo less collapse’than the thinning flakes. In most
cases, the exgen; of platfgrm collapse increases with the
amount of force used in remoyihg‘a flake. As seen above,
platform collapse is associated with édge damage in that thgk

greater the amouht of the platform removed, the less

frequently is edge damage seen.

(3) Ribs
The ribs,‘(;ipples or waves), that extend from the

proxiéal to the distal edge of a flaké'and that are
perpendicular to theidirectipn\of the“forée, may or may not
‘be visible. When Gisible,\their size (distihctiveness of .
ribs: attribpte #4.2 in’ Table 1).and:location (rib spacin;:
attribute #4.3 in Table 1) may vary.
| The.frequency with which ribs are seen is difficult to
‘asseSS; it may iﬁcrease from the eége Unit behaViours; to
ﬂpefcuséion with the billét{.to pressure, to percussion with
the cobble. Thinning produces ribs more often than shaping.

In most cases, an increase in force level also results in

vgreater frequencies of ribs. ‘It may be noted the same
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0

- phenomenon applies to the bulb of force.

Except‘for‘preaaure fla;ing, which éroduces the least
distinctive ribs, rib size increases from edge units, to
pefcusaion with the billet, to pqxcussioﬁ with the cobble, as
does rib bresende frequencies. The distinctiveness of the
{ibs does not increase with the application of increased
‘;hounts.of force (force increase affects each type of

behaviour differently), although it appears that rib

distinctiveness and bulb distinctiveness are associated.

While flakes removed by percussion with the billet show a
preponderance of ribs that are_closely spacedvand.lbcated on
the distal half of the flake scar, the flakes removed by the
;Ogher methods show relativély even4distributions of closely .
spaééd ribs locatéd oh the disﬁal half or on the entire
surface of Ehe flake scar, outside the bulb of force. No
distinction can be made between the thinning behaviours, as
both éxhibit fairly even numbers of ribs that are located on
the distal half and of ribs that are evenly spaced across the
flake scar. An increase in ford® level does not afféct the

location of ribs in percussion with the billet, or in the

/3N
edge unit flakes- but in pressure ﬁk&klhg and in percussion

i

with the cobble there is a slight. %egﬁpncy towards rlbs that
are more evenly distributed on the flake scar as the force

level is increased. That.is to say, an increase in force

level is accompanied by a slight decrease in the prevalence
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% ‘ i
of ribs located¥cole1y on the distal half of the flake scar,
Aaqp by a slight increase in the occurrence of ribs that are
evenly distributed across the entire flake scar (outulde the

bulb of force).

(4) Bulb of percussion or bulb of force ) .

The bulb (attributes #3.1 and 3.2 in Table 1),/a conical
indentation of variable size at the proxim#l end of :hé flake
scar, is not always visible, or certainly not glways
kdiétinctive. When it termlnates in a gradual slope, its size
4}5 dlﬁElcult to ascertain.

Bulbs of force were found moré often on flakes created by
a percussion behaviour, particularly 6ﬁe that uses a cobble

L] °

as a percussor; less often in pressure flakiné; and least .
often in the edgeﬁunits flak; scars. fﬁé‘gﬂaping and
thlnnlng units are fairly similar when it comes to bulb
presence or absence, although the thinning technlques do show
~a few more bulbs. As for the psssence of rfbs, the ‘greater
the force uséd in removing flake, the greater the chance qf
-seeing a bulb 6f force.. As stated earlier, QFcause ihcféased
force also occésions more edge é;mage, an increase In Eulb
frequercy is- usually associateﬁ with edée damage, until the
eﬁtent of edge damage is at its greatest and interferes with

our ablity to see the bulb.

~The size of the bulb is also greatest in percussion
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flakes, less in pressure flakes, and least in the edqe'ﬁnit
flake scars. The billet and .the cobble appear to create
wbulbe Bt a similar size, as do the thinning and'shaping
behavioure (elthough ehaging flakee exhibit slightly larger
r bulbs, ‘on the average) Unlike the presence of the bulb,

'however, bulb size does not increase with the use of greater
force by the flintknepper. The same phenomenon was observed

earlier for rib preaence and rib size or distinctiveness

/

'

(5) pDistal shape ’ °

Flake scar shape at distel edge (attribute #5.1 in Table
1) simply refers to the shape of the end of the flake scar.

An irregular distal edge was the type found most often,
except in the edge unit flakes and these creaied by .
penqnssion shaping w1th the pillet. An interesting
‘observation, however, is that the frequencies for this distal
shape'type appear to dwiqdle as force is increased: The
applieation of greater force by the flintkhapper appears,
therefore, to regularize the shape o§4the flake's distal
edge. The irregular distal edge als; appears to be more

common on the thinning th: the shaping flakes. The

etraight distal edges are found most often on the pressure
fl;lbh and the rounded distal edges ‘are more common on
percussion and edge unit flake scars thap on those created by

pressure flaking.
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, )
O The “‘shape of ‘the distal edge of a flake scar is S b
. \}3 ) - . ! H
’stociated with the type of termination (see below) seen on ’ngl
that same flake scar. The flakee é#xhibiting an irregular,'vﬁé g

dlstal edge show termihation ratios of 2:1 in favour of th
b

L 2

Cimmx e
tay

feathered type. Feathered terminations also predominateqﬁ’

!'."\.

9‘

over step terminations by a ratio of 4: 1 in tho case of iﬂa
) W ?ﬂ
rounded distal edges. The flakxe scars ending in a é&raiﬁht

edge, on the other hand, were found to tetminete abtuptly\ o
(i.e. step termi%ation) in 60% of cases (or a 3:2 ratio of

step to feathered terminations).

L . ) ‘.
. b " k'l

" (6) Termination ' ‘ .

The flake scar termination (see attribute #5.2 in Tab}e .

1) refers to the slope of the distal edge of the flake si‘;" ‘
H LT u' ) ‘ N ‘-\'f\' ' L
_ A gentle, gradual slope is termed 'feathel‘:“, while an !

% e e

‘abrupt, steep ending to the flake scar is called a 'step’

&

‘e

termination.
Percussion with the billet results in feathered
terminations more often than in step terminations. In

pressure shaping and percussion“shaging with the cobble, the

-

feathered terminations also dominate; but with pressure
‘ . . ’

thinning and percussion thinning with'the cobble, step
terminations are at least as common as the feathered type.
The shaping behaviours in general show a large predominance

P

of feathered terminations,’wﬁife the thinning Dehaviours
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G v

. . ) . X .
(w1th the exceptlon of blllet work) exhibit step termlnay{éns

0

mpre often.' Step termlnatloﬁg are also the more common found
type on the edge unlt flakes. . An increaée in foroe level
- seemed to affect three types of behaviours only. ”in pressure
fhlnnlng it 1ncreased the 1nc1dence ‘of step termlnatlons- and
-ln perchssxon shaping with the blllet, and to a lesser l
.ekXtent, ‘in the~shear1ng units, it reduced the abruptness of .“

¥

the slope, yielding more . feathered termlnatlonsr

oD

As seéen above (see (5) Distal shape), 'step- terminations

G’are most often associated w1th straight dlstal edges whlle
'the’featheered type'is predominantly found-On flake scags
displaYing a rounded, or'an'irreéular diséel,edge, ivg

: o .

f‘ ) . ~ ’ - ‘ ' .
’ . . 4
: y
’ ' ' T R . o



SECTION 2: BEHAVIOURS

(see Appendix II, B) for greater detail)

(1) Edge finits.
| The edge units are limited to the very edges of the

0

worked biface or artifact. These include the shearlng .

v
< ¥

behaviours (shear thin, shear shape){‘the ruhbing behaviours
(rub abrade, rub buffet with billet or cobble, and pressure
rub), and” 'edge press on anvil"(for a description of each
method see glossary); | |

The edge units - show the least amount of platform
collapse, lowest frequenc1es of ribs presence and of bulb
presence, the smallest bulbs (relatlve tdﬁflake scar size),
i‘and ribs. whose distlnctlveness (or size) exceeds only that of
ﬁthe rlbs seen -on pressure flakes. These ribs are found

equa ly often on the dlstal half or on the entire flake scar

(ou ide the bulb ‘of force) The frequency of edge damage

ranges etween that of the percu5310n and pressure behav10urs

and is moderate to- exten31ve or less The dlstal shape of
'the flake scars created by an edge unit is rounded in 44% of
cases, stralght in 39%, and lrregular in the remalnlng 26% of

cases., Accordlngly, these flakes end in a feathered ’ ’;\

‘termlnatlon 62% of the time. In shearlng, the only edge unlt

9

technlque where dlfferent forc% levels are used lncreased
. }vr o Co s, '..~' _;‘;,'c h ,’ .5»,3,1‘ R L.
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force extends the" amount of platform collapse, and the
{ \
frequency of ribs presence and. of bulb presence‘ as well as

v

the frequency of feathered termlnatlons. The samelincrease
in force reduces sllghtly the dlstlnctlveness of the rlbs.

Increased force appears to have no effect on edge damage

‘frequencles, location. of the ribs, and 51ze of the bulb of

force.

As demonstrated in‘Appendix IT B, the edae‘unit
behav1ours form a more tlghtly knit grouplng than do the

pressure or percuSSLOn behav1ours.' That is to say, the

morphologlcal characterlstlcs produced on flake scars by the

4

edge unit techniques show a high degree of 51m1Lar1ty”frOm

one behaviour‘to the next.

A

As algroup, and on the basis of flake scar

mOrphological‘attribute states, the edge u ClOSer to
the pressure units than . they are'to'the percus ufiits.
. . B \ . . X !
Y . \ c _
@ Y » . . ‘ . ‘\

‘.

(2) Pressure

-

Flake scars produced by the pressure technlque dlsplay
the lowest frequehCLes of: edge damage, and the least
“distinctive ribs._’Pressure, on the other hand, also yields
the greabest extent of platform colIapse. Ribs'are seen
qu1te frequently- the. frequency of rib presence on pressure

flakes is surpassed only by the frequency of ribs on flakes

removed by'the percu531on w1th cobble technlque. As in the

-A,A



v

. o
case of the edge.units, the ribsjare found equally‘as

frequently on the distal half of the flake scar as'theyrare

¢

on the entire surface of the: f}ake scar (outSLde the bulb of

5”force) The bulb of force 1# present more often than on the
e, J

.t
‘edge unlt flakes but lessfso than on the percussion flakes,» n

J‘

partlcularly those removed with the help of the cobble. Its
size is proportlonally larger than the size of pulbs created

by edge anit technlques Pressure and percu5310n, however,

yield bulbs of a comparable size. \Fhe dlstal edge of

)

pressure flake scars is lrregular in 50% of cases, straight
in 31%, and rounded in 19% of cases. The type of . termlnatlon

varies w1dely dependlng/on whether pressure is used ‘to shape
\ -
a blface or. to thln 1t-' he thlnnlng flakes, step

/
_termlnatlons greatly outwelgh the feathered type, whlle in

/’

/ :
the shaplng flakes /feathered terminations are found almost

uexclu51vely S ;j{ . v Y
. Ap increase in force level in’ pressure ‘Causes more
X

platform collapse,'a greater chance of seeing r1bs and a bulb

t

_of force, ribs that spread out more evenly acroas the flake
scar, mo!e regular dlstal edge shapes (more stralght edgesh
than rounded), and an® assocxated increase 1n the frequency of
step termlnatlons.; Edge damage, r1b dlstlnctlveness nand

bulb size also 1ncre;se in some ca;Eé, ‘but remain the same ln ;
-.others; when the force 1s 1ncreased |

.

The pressure behav10urs show lessvcohesxon among
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thempelVes than do the edge unlﬁs, but mqre than do the
percu331on units. This‘ihformatioh is ﬁasea’on rhe

) morphologlcal outcome of the flake scars issued from each: of‘
the three technologlcal grduplngs (pressure, percu551on,.edge.
* units).’ Again, from ' a mprphologlcalvperspectlve, the
presapre behaviihre are closer to“the,edge units thah'they
'are to the percﬁesion behaviours.~ |

v

(3) Percgssion e ’

The characteristiCS that apply equally'well to billeg and‘:'
to cobble percu531on w1ll be summarized here under the |
genéral category of percuSSLOn. The attrlbutes whose values:}
differ depending on whether the blllet or cobble is, used will
be treated separately (see below) . -

v The flake scars resultlng from a percussion behavxour
:show;khe hlghest frequenc1es of edge damage and of bulb
presence, and the mcgl distinctive ribs. l Billet work leaves .
more edge damage than the cobble, but the'eobble»creates‘
bulbs mere often; and_larger (more distinctivel‘rlbsﬁ |
PercussithtechﬁiguEs also result in leee'platforﬁ collapse
£han for‘pressure shaglng_bgt-more than for the edge units.
fhe copble appears to remove more of the plaﬁform thah does’
“the blllet. ‘The size of tﬁz bulb is, propdrtionally, larger

than the size of bulbs seen on edge, unlt flake scars and

‘perhaps, slightly larger than that of”bulbs produqedrby the .
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pressure techﬁlque. Generally speaking, however, the range
of bulbtsizes from'pressure, percu351on with blllet, and
percu951on w1th cobble flake scars greatly overlap. An
increase in- the amount of force used in producing percussxon
flakes results 1n hlgher frequenc1es of edge damage (except
for shaplng w1th the cobble Where edge damage becomes less
frequent), and of bulb presence, as well as in a greater
extent of platform collapse (except ln‘che case of shaping
with the billet). "The effect of lncreased force on the
'discinctiveness'of the ribs and on the size of:tce bulp

<

varies.

Billet ‘ R

N

' PercuSSLOn w1th the blllet produces rlbs more often'ihan
—

"do the edge unlts but less often than do pressure or
‘percussiodeith the cobble. The ribs that appear on flake |,

‘scars created by.billet percussioh are located on.the_distal

| half of the scar in 90% of cases. Roonded and irregular
distal edges are found'most often, the rounded typ§ being
associated more with the sﬁaping flakes than with the
lthlnnlng flakes The flakes termlnate 1n a gentle slope
(feathered) 1d 58% of cases, a perhaps sllghtly low
percentage when one considers tha; irregular and rounded;;)«)‘

distal shape types,(the types'associated'approximately 79% of
. : ‘ Q

the time with feathered terminations, appear on 87% of the,



billet percussion flake scars.' An increase in force level
.generally temds to produce ribs more often, as well as
gentler terminations (feathered) 6n the shaping flakes. The
lbéation'(spacing)‘oﬂ the ribs is not affected.by an in¢r9a§é
" in force. When th;nﬁing‘flakes/aré being removed Qith the
help of thé billet} the addition of force tends to produce
flakelscars thatlaré less.irrégular-or'more‘rounded at their
Qisgal édgel‘ The'shaping flakes eXhibit\roun&Ed distal edges

in the maﬁority of cases{and regardless of the amount of

force used.

Percussion with the cobble produces ribs more often than

Cobble

any of the other behaviours. These ribs may be found on the
distal half or on the entire flake scar (outside the bulb of
3percu$éion), uhlike‘the'ribs produced by billet percussion

which are found mainly on the distal haif'of the scars.
o [ ’ o
Irregular distal shapes are most common,  although the rounded

type follows closely behind,' Straight distal edges account
for only.lﬂ% of the flake scars created by percussion with
the cobble. Eeathered,términatiOns generally predéminate

over step terminations (71%:29%), ‘although in the thinning

+

flakes, the step terminations are ‘at least-as pdmmon as the

feathered type. An increase.in force level increases the
: ~ : : <o ‘
chance of seeing ribs, and spreads these ribs more evehly
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across the flake scar. As in the percussion with'billet
behaviours, an increase in force while using the cobble
produces more rounded and less irregular distal edges on
thinning flakes, but does not affect the high frequencies.of'
roUnded distal edges found on shaping flakes. The type of
termination does not eppear to be much affected by force |
increase.

s ' ’ '
The percussion group of behaviours shows the lowest
degree of internal cohesion based-on shared marphological
traitel its ihternel/éohesion index (see Appendix II,iB)
section 1, Subsection 3 (5) 6)3, ie, however, still higher
than its inter-group similarity indices, a fact that vouches
for.its validit§ 5s'a'9eparate techhological grouping. on )
the basis of morphoLegy of produeed flake scars, the
percussion group has closer ties to pressufe than it has to
the edge'units.r | |

(4) Thinnipg vs Shaping / o v .

. . | R ‘ N ~1
The thinning behaviours create 'slightly more edge damage,

more visible (or apparent) platform collapse, greater
frequenc1es of ribs that are also more distinct, and possxbly
higher bulb presence frequenc1es. The flakes' distal shape

’ ‘ .
nations are at least as common as the feathered

—~—e——

D

is irreigier most}often, but can also be rounded or -straight.

Step term
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type.
The shaping flakes exhibit bulbs that are slightly larger

than'these seen on thinning flakee, rounded distal shapes
that predominate over the irregulaé t&ée, and a high
frequency of feathered terminations.

Both types of behaviours show similar fpequenCLes of Tibs
located on the‘distal half and of ribs spread out evenly
across the flake scar. In the shaping units,’however; an
increase in force tends .to produce ribs that are more often

found across the entire flake scar than on the dlstal half
alone. DA g ~ ™
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B) Lake Abitibi welded tuff expefimental collection

3

(see Table I-4)
:.in his doctoral dissertation,;John‘PolLock (1984) applied
Young and Qoﬁnichsen's cognitive approach to the analysis of
lithic a;tifacts from the Jordan and Jessup archaeologieai
sites in northeastern ohtario, The rew maéerial from whicb_
these artifacts were mauufactured is referred to by Pollock
as Lake Abitibi welded tuff. unWOrked"nodules of the
meterial were sent to Robson,Bonuichsen’apd anrexperimental
collection, sim}lar to that described earlier for the Knife
River flint material, was created in order to provide the
basis upon which the Lake Abitibi prehisteric‘artifaets could’
'be enélysed. The following summarizes the fesults of
Pollock's morphologlcéi analysis of the Lake Abitibi weldel
tuff exper1mental collectlon (Ibid.: 185-193) in terms
"similar to those used for the Knife River flint experimental

collection. »
2t | SECTION 1: ATTRIBUTES

Edge{gamage is seen 25% to 100% of the time (moderate to
very extensive) on flakes created by percussion, but only 12%
to 50% of the time (11m1ted to moderate) on pressure ‘flakes.

Frequenc1es for percus510n with the cobble are ldentlcal to
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those of billet percussion.

Accordiﬂg to Polléck, the proximal edge of flake scars
resulting from cobble or billet percussion is characterlzed
by a flat curve. In pressure, however, fhe proximal flake ,
scar's edge qually takes the form of a U—shaped notch.
Platform collapse is, therefqre, more extensive in pressure
than in percussion flaking,. and approximately ﬁhe,same for
Qhe‘flakes removed’by billet or cobblé percussion.

As was the case in the,anééﬂRiver flint experimental
collecgion, tﬁé we;ded tuff specimens also shéw a correlation
between edge damage and platform collapse: the greater the
extent of platfofm collapse, the lesser the'chance of seeing_
éome edge damage on the f%ake 3ca;. Again, the ;émoval of
some of the platform areévappéars to remove»eviqénce of edge
damage.

,,The bulb of force was difficult to détecé on flakes from
all-thrge types of behayiours (presgurecrpercussion with.
billet, percusgion with cobble). ' When distinct, it apézared
to be/lohgest aﬁa\Seepest on percussion with billet flake’
scérs. | | | o

Ribs, like the bulb, were seldom seen on the welded Fuff“‘
bifaces; The use of the antler bi;let prodﬁced ribs most
ofﬁen (up to 59% of the time; or absent to moderate
frequéncies of rib‘éresence), followed by percﬁssion with the

cobble (absent or limited frequencies: 3 to 25% of flake



e

scars), and by pressure flaking (absent or rare} @ to 18% of
flake scars). 'Rgﬂardieea‘of frequency or of tool used, #ne
ribs seen on welded tu&@Hprerié':tal artifacts wFre for the
most part 1nd1§tinctj. In pressure flaking, the ribs are

R RY 1
mostly close together&iﬁd_sgregﬂ out over the entire surface

of the flake (outside the bulﬁyof force). lIn percussion with
the billet, ehe ribsiare not so close together and can be |
seen mainly on the distel half of the flake scar. Polloek
adds that two distinét ridges are often seen near the~dietal
eege oé ﬁhe scar (Ibid.:l187). The ribs seen on fl4gke scars
created byfpercuSSiOn with the cobble are also far apart, but
they a;e everly distributed across the entire flake scar -

(outside the bulb of force)f Thus it appears each method

L

produces different results respect to the spacing of

ribslwhen these are present on jlake scar. . ,

“The shape of the distal edge of the flake scars also

' var}es from one technological group to the nexe. Pressure
flaking produees mostiy rounded distal edges, while
percussion. Ylth the cobble results in straight diJtal edges
in the majority of cases, and flakes removed by blllet '
‘percussion yield similar frequencies of straight and rounded
distal edges. ‘ Overall, the straight edgekseems to be the
most common type ‘found, and the-irregular edge the most

1nfrequent ' , ' L

The pressure technique results in feathered terminations
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¥

. more often than in:step terminations, while‘percussipn with

the cobble causes much more: abrupt (step) terminations. The
oo ,

flakes remé%ed by billet.pertussion shdw equal ratios‘Pf

feathered and step terminations.
SECTION 2:‘ BEHAVIOURS

(1) Pressure | v . o

v

When pressure is applled to preforms made of ﬁhe Lake
Abitibi welded tuff, much platform collap;e is observed, but
less ed@e damage results than in percu531on flaklng 'Tﬁe
bulb of" force is 1nfrequently seen on .any type of flgke

Ribs are~also seldom seen and, when they are, are faint

t

(1ndlst1nct),.close together, and evenly dlstrlbuted acr®ss

e

the flake scar..'mbe flake scar usually terminates in a

rounded and featﬁbredﬁggsblon 'glthougﬁ% ome stralght and

* g

"Toftenuin percu331on than in pressure

g %;?eﬁ§§%1§ when thé antier blllet is used. The
‘ W ,‘; . : ) . ‘ &
ribs afe‘%g n{ére dlstln'ct l.n perCL;SSlon than in pressure,

R RIVER'S ! . o,
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however (indistinet in both cases).
a) billet | L —
. Q?rcussion with the biJllet creates bulbaithtfs when’
dlstiﬁétr_gre the longést and deepest: ‘They are not distinct .
very ofﬁen,\however. It also produces ribs more often than
the other th ﬁethodsw Thﬁse ribs are fPund mostly on the
dlstal half of the flake scar, and are relatively far Apértuﬂ
Two larger ribs are often seen near the distal edge of the ‘
‘scér, which may be éither rounded or straight. The flake
correspondingly terminates in a‘géntle slope (feathered) some'
‘of the time, and in a step the remainder of‘the time.

[

b) cobble o,
Percussion with the cobble, followxhgrﬁke same pattern as

Ao

the other types of behavxour“gv. .doeg yleld bulbs of f cé
very often. Rib ffequendiea are al quite low (absent or
limiteg);ﬁalthough somaswhat hiéher than tthe seen for
pressure flaking (absent or ;are). Whén‘observed, ribs are
relatively far apart and spread evenly over the surface of
the flake‘scar“(outside the pulb). The scar's distélfedge is

usually straight, and terminates in a step.



¥  C) Georgetown flintrexperimental collection
VT — . »

(see Table I~5)

‘ The morphologlcal characterlstlcs created by dlfferent
i types of behavxours and descrlbed 1n Understandlng Stone
g v
a Tools- A Cognltlve Approach (Young and Bonnlchsen, 1984) are

~ based on the atudy of experlmental tools mdde from Georgetown

,,1 fllnt , The follow1ng summary of finds from thls experlmentalz

. \collectlon is: based on the ook (p.:101~-103, ll4-1l7),;analon

.personal communlcatlons w1th one of the authors, Dav1d E.

\

Young.' o B jg',. -
SECTION 1: ATTRIBUTES

The relatlonshlp between platform collapse and proxlmal
- edge damage dlscussed above is: seen on the Georgetown fllnt

artxfacts as well. Dressure, whlch causes more platform

.

icollapse (proxlmal edge ls elther a flat curve or. a u- shaped
' - ‘.

notch), also creates flakes that exhlblt somewhat,less edge

4

-

damage.égEdge'damage is rare tOfmoderate.in-pressure
. o, : : .
thinning, and moderate to very exten51ve in pressdre shaping;

_Percus51on thlnnlng with the blllet results in extenslve L
frequenc1es of edge damage, .as does moderate percuss1on shape

N

with.the cobble, Mlnlmal percussrdn thln w;th the oobble/‘ j
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yields‘mOderate.frequencies‘of proximal margin damage.

. ' s o Lo v w
collapse is somewhat less in percuss;on than 1in

re flakes, the former exhibiting proximal edges that

*are mostly flat curves.
v . z

The characterlstlcs of the bulb of force link the
»pressure ‘and percu551on w1th ‘billet behavmours ‘together. On
flake scars created by either of these behavxours, the bulb

- is characterlstlcally dlstinct deep, and seen more
’ e

/frequently than on flakes removed w1th ‘the use of the cobble.f

/

The cllmb from the bulb area to tpe remalnlng portlon of the
flake«scar is rather abrupt,, It/ls much more gradual on
cobble percussxon flake .scars, ﬁ Which‘the bulb is generally
vshallower | The ~shape af' the bulb varies soﬁewhat between
W pressure flakes and ;hose remo ed by percu551on with the

blllet.h The prox1mal end of the ~buldb is narrower or

"plnched" ln pressure, “and erader in percuSSLOn w1th the R

. b;Llet. : . A‘_‘\ b// : PR : e

} _/

Ribs may, in some cases,/be seen less often on pressure ~

' than on percussion flakelscaﬁs. The dlfference in frequency

/ o (4 A

between pressure and percuSSLOn is dlfflcult to assess. Ih

general, however, pressure results in 1ndlst1nct rlbs that

- 4

are close together and evenly dlstrlbuted acrOss the entlre,
flake scar. Pressure shaplng may, also yleld rlbs that are

farther apart and .located on the flake S dlstal half 5

"

Percu351on w1th cobble flake scars exhlblt mostly rlbs that
] o, o

I
Lo S,
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a
’/ .

arl relatlvely far apart and evenly distributed. The use of
'~.1&? Y ‘
the billet often leaves behlnd one or two more dlstlnct1Ve‘
rlbs near the distal .edge of the flake scar.

~

L The stralght and rounded dlstal edges ‘appear to be the.
most common types found on flakes from the Georgetown fllnt
‘ experlmental collectlon. On pressure flake scars used for
thinning; the’tendency'for stralght edges mncreases‘as more
force is added in the. removal of tge flaKe.‘ In percussionf
’thlnnlng with the blllet, it is fhe rounded typeﬂ&hat
nlncregses 1ts frequency w1th the addltlon of force.x

Most of the'flake scar termlnatlons were of the feathered
type. The above-mentloned trend for stralghter dlstal edges
' w1th 1ncreased force in pressure thlnnlng is accompanﬁed by
~an increase in frequency ‘of step te;mlnat1ons as well The
usame lncrease in step termlnatlons, although to a lesserl
o,extent,‘ls also observed in. percu931on thlnnlng thh "the

'blllet desplte the fact tha.t rounded gdlstal edges become more

‘gggguent at hlgher force levels on flake scars created by -

that behavxour -
. SECTION. 2 - BEHAVIOURS = . . = == = <.
N » ~
() Pressure ' [ « “;

_In summary, the effect of pressure flaklng on . Georgetown

‘flint_produces more platform collapse and somewhat less edge
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damage than percuss1on. The edge damage is greater on
\ R
shaplng than on‘%hlhnlhg flakes.

' . ¥
The bulbs from pressure flakes are qulte similar to‘tﬁbse
. lh“
fesultlng ‘from percu8510n flaking with ‘the blllet- they dre ,

deep and qulte distinct, w1th a steep slope towards their*ﬂ

dlstal edge where it meets with. the remalnder of the flake ?

scar. The pressure bulbs show a characterlstlc plnchlng ‘aé,
their prox1mal edge. That is to say, they ean be. qulte
LY

narrow proximally.

,

The ribs are mostly indistinct, close together and evenly .
spaced (except for shaplng flakes which often exhlblt ribs

that are farther apart and located on the flake's dlstal
Q . . .

half). . -
-The shape‘of'the'flake's distal edge is mostly straight )

or roun@sd»and, in'presSUre thinning, becomes straighter as
' t . ’». -
more force 'is applled Consequently, the flake's termination

is usually feathered but may be more abrupt (step) at. the
RN { ] .

substantlal force level ln pressure thlnnlng :

. ) : ) ; : - . / >

(2) Percu331on~

A I3

’ . s { : .
Not all percus510n behavxours are represeng/d invthe .

S

Georgetown fllnt experlmental collectlon.‘ In‘percu551on w1th

e

3 .
- the blllet, .only thlnnlng behav10urs are lncluded- whlle 1n

5 eobble percu551on, 1nimal thinning and moder;tﬁiih@plng

pehav1ours~are the only two represented The fol ow1ng
K o v : : \
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morphological suﬁéary of the percussion behaviours takes only
. -
those behav1ours into con81deratlon. ) )

The extent of platform collapse seen in percus51on

'flaklng is less than that seen on pressure flakes, and - edge
‘damage is, correspondlngly, more frequent.g ’ o
‘As descrlbed in the segment on pressure; the bulb is.

deeper and steeper when created by blllet percussion (or -
,pressure), and shallower with a\@ore gradual slope’when
created by.the act10n of a cobble. .
The ribs-may be somewhat‘more frequent in percussion than
v;n pressure, although the varlablllty of rib presenaé 1n
pressure makes it dlfflcult to contrast these two types of
- behaviours. Billet percuSSLOn usually leaves one or two
larger ribs near the dlstal end of the flake:scar, whilek%?e
cobble produces rlbs that Can be found across the entire
flake scar and ‘that aretiﬁlatlvely far apart
Stralght and roundeg dlstal edges are characterlstlc of
'both billet and cobble percussxon flakqbscars.' At minimal
and moderate force levels in percus31on thln w1th ‘the blllet,
,lstralght dlstal edges are the most common. The flake scars
usually termlnate gradually, in a feathered mannner on billet
and cobble flake scars. An 1ncrease in force produces the

4 ' ) t ) / i . Cw

emergence of a. few step terminations in percussion thinning

P
-

with the billet.



‘of AnthropolOgy, UnlverSLty of Alberta) housed > numb

‘ongoing) study‘by‘Ingelise Swartz involved the use of a

-

‘experimental artifacts made of f1ve to seven different A

55.

"‘u“ '” » s
D) Reflex Metrograph analxsxs (see Table I~ 6)

wyﬁ. ".:g.
b ..\*:
* 4 Y

The Project for the Study of Material éézthre;(Dejzrtment

+

f
other experimental lithic collectlons whlch have been the

snbject of analyses by different parties. A recent (and

digitizing apparatuS'referred to as a reflex metrograph.
With the use of this 1nstrument,'prec19e size and angle
measurements can be obtained for a partlcular flake scar and
recorded in a-computer.f Swartz recorded the X,|Y, and Z,’
coordinates that permltted her to calculate, for 1nstance,

the length of the ‘bulb of force; its wldth and depth the

height of ribs and distancé between them; the slope of the

termination; ang. much more. This recording was carried out

for fourteen substantlal percu351on thin with billet'
flakes, six 'moderate percusSLOn thin with blllet' flakes,
seven . substantlal percu9310n thin with hammerstone flakes,

and  seven substantlal pressure thin' flakes from -

materials .(seven for substantlal percussxon thln w1th

s

‘billet’, fi&e for?allwgther behav1ours). These materlals

weres:.

¥ ' . . N
. . .



56.

K:VKnife River flint
. G: Georgetown flint
M: Mt. Kineo.felsite
‘MB:-Munsungun'Black (chert) : : -
MR: Munsungun Red'(chert)j -
‘N: Norway Bluff
St Spanish‘biggings_quartgfte e

X . R : “J‘ .
Since artifacts made up of a number of different raw

materials were analysed (whereas each of the other
exper1mental collections consist of a slngle ‘raw materlal),.
the data from thls ‘group of tools does not constltute a
homogeneous experlmental collectlon. leferences in raw |
materlals may yield dlfferent resuits for certaln attrlbutes’
from one experimental tool to the next. . For that reason,
only data that corroborate general trends seen, amond the

O

other three collectlons can be used here.

PA— Iy ’ .-

1The raw data from this ana1y515ywere’provided by Swartz.

W

&

The followlng sectlons summarxze some of the results of the
;analy31s of . Swartz data as well as some 1nformatlon |

' extracted dlrectly from the experlmental artlfacts by myself
Swartz research so far is limited almost exclu§lve1y to -

rsubstantial behavxours. R =



SECTION 1: ATTRIBUTES

K1
1

Most of the percussion flakes removed with the help of
the cobble exhibit some edge damage.k Although.ﬁost'of the
lflake scars removed by the pressure technique also exhlbxt
edge damage, the extent of damage is less extenslve than on

pefcusslon with cobble' flake scars (i.e. only a sllght
amount of damage on each pressure flake).

“Platform collapse follows the oppesite'pattern; with
pressure'causing'more platform collapse than‘percusssisn with
"Ehe cobble (morphology of pfgximal edge: pressure: most of
: Fhe flake scars exhibit a‘deep flat curve or a U- -shaped .‘F
notch' percusslon w1th cobblé: most of the flake scars
exh;blt a flat qurve). Most percussion with. billet flake
vscars exhibit either flat curves of deep flat curves (i,e.

- flat curve to U-shapeéd notch) at their proximal edge.

‘Most of thenbulbs oh‘the analysed flake searsbwere either
diseinet or at least lecatabie'(intermediate)._ The length of
ﬁhe'bulb ef'fofce is mossly moderate or substantial on
pressure as well as'percussion flake scars. The depih of the
bulb is also quite 51m11ar from one behav10ur to the next.

Most of the percus51on flake scars yield ribs (N B.: all
"6f the percu551on w1th‘cobble flake scars do sp). The
"~pressure sehaviours show too much variation-to'be included

here. The ribs are quite pronounced on most billet
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R

percussion flake scars (mostly moderate or pronounced), and’
)

less distinct on all pressure flake scarst(lndlstlnct‘of‘

. moderate). The distinctiveness of ribs created by billet
v L
percussion is too variable from one raw material to the other

to comment on.

E

‘The spacing 'and location of ribs also shows much

- variation from one material to the next. Mos;éof the
lperoussion with billet flake scars, however, ekhibie ribs
that are far apart and eveoly distributed, es well as a few

that are also relatively far epart put on the distal half of

) 4 .

the. scar.
The shape of the dlstal‘edge of flake scars was also
qulte varlable. Very few stralght,dlstal edges appear oh

percuSSLOn flake scars, "however, and very few rounded edges

appear,On.pressure flake scars.
Regarding flake.scar termination, only the pressure scars
show some consiStency:' most pressure scars end abruptly

(step termination).
N L . K ’ ' . .
‘ g' o 4 ¥ " (’ ’ ) ' '

SECTION 2: BEHAVIOURS LN

(1) Pressure:

-

T .
The prqu?re flake.scars from the artifacts analysed w1th

w

the\Reflexy(=g&ograph ‘exhibit slightly 1ess edge damage than

- the percus
, _ .

N . .o
Nor . G- '

'on with cobble flake scars, aqd more platform'
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" these ribs, in billet percussion, are generally more

59.

e .

collépse. Rlbs seen on preseure flake scars are generally
not qu1te as pronounced as the ribs seen on percussion- flake

scars (either indistinct or, at most, moderate). On most

flakes, the ribs are found to be relatively far apart. Very:

‘few'disfal edges were found to be rounded. Accordingly, most

.

flake scars terminate abruptly, in a step.

(2) Percussion

AN

Most of the percussxon behavxours uSLng the cobgle result

in less platform &ollapse (flat curves vs deep flat curves

“and U-shaped notches in pressure) and somewhat more edge

damage than observed on the pressure flakes Percussion

flaklng creatés rlbs more often than pressure flaklng, "and

[

AN

pronounced than those seen on the pressure flake scars. The
rlbs seen on flake scars produced by,blllet percussion are.
relatlvely far apart and evenly spaced across most flake

scars., The shape of the flake's distal edge is rarely

'/straiqht. - ‘ L

. o E -
! ¢
' . ,
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E) General summary (see Table 2)

¢

Before amalgamating the’horphological information

' obtained from the four sources entioned above, some comments

regarding discrepanc1es in resulys are in order.

The Knlfe River fllnt collectlo , Lake Abitibi welded
tuff collectlon, Georgetown f£lint collection, and Reflex
Metrograph artifacts were analysed by four dlfferent
individuals. As a result, some dlscrepancies are bound to ‘
arise. 'Despite standardizatlon-of the analytlcal crlterla,
,judgement‘Cails often have to be made.

The reflex metrograph analysis also produoee results‘that
would probably be slightly different had the analysis been
: done’otherwise. A steep yet feaﬁﬂered flake termination, for
ekample,vwouldjprobably be‘called 'step' on the basis of the
difference in elevation between the two points recorded, one
being located jus£ ahead of, and the other just’behind the
- distal edge of'the fiake_scar{__

Acoording to Swartz (personal communication), the
mquurements of bulb length,jusing the reflex metrograoh,

‘ werelarbitrary‘in the cases where the»exact posioion_of the
buib'srtermination point was difficult to ascertain. In ohe
oeher threevcoLlecfions, the statistics for bulb length wefe

- drawn from measurements of distinct and intermediate bulbs

’ only. This difference, aéain, may cause some discrepancies
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¥ See Ta.ble_iurega.rding abbreviated terms

** Data insufficient or inconclusive

»

| | : - 61.
TABLE ?z GENERAL DATA SD_MMARY (ALL COLLECTIONS)
Attri- Knife River | Lake Abitibi Georgetown - Reflex
bsies L flint , welded tuff flint Metxograph
ge  |-— b4 — el e i I T
Danage |PR_ C B| PR B/C PRC B PR C
Platfo' - cra—— 4 | - -—-—-——.——-—-\9 o+ - _.—__—_) -+ - ___________’.’.
Coll.. |B C PRl B/C PR B/C PR BC PR
Bulb - >+| - — + | -~ ———p+ o
Distinct} PR B C |C/B/PR ¢ B/PR
Bulb - — 4 - ——— i
Length PR B/C * PR B *x.
Bulb | - \ ———— .
|Depth |, = ** ** C B/PR
Ribs: - > | = P 4] - ——y | e ——D
Presenced] BPRC PRC B PR B C . B C
Ribs: — e} | = ey + | - —— | - ————) +
Distinct} PR B C | PR/C/B PR/C/B PR B
Ribs PR: CL & E/ |PR: CL & E PR: CL & E PR: mostly FAR
Spacing | ¢ CL & D¥* |B: F & B¥ ‘| (shaping: apart -
o B: CL & B3 (often 2 pron. | often F & D¥) | B: mostly F & E
C: CL&E ribs near B: CL.& E or ,
termination) Var. (often 2.
. - C:F&E pron. near
\_//\ . ' termination)
' ) ) . . . : 4. C: F & E ) 1
=T I 7r: 5% T |PR: mostly FD | PR: SR or RD | PR: very few RD|
Shape 31% STR. |some STR & IRR| B: STR (or B: very few STR
" 19% RD. |B: RD & GTR STR & RD at C: very few STR
: 4&% RD. |C: STR | subst. force)
1~ 1% IRR. C: STR & RD
' 1. 13% STR. :
C: U49% IRR.
L"i% R-D. . s , .
- . 1% STR. L ! . 7 ‘e N . '
Termin~- | PR: 61% F‘EATH&R: more FEATH | PR: FEATH. PR: mostly
ation | B: 58% FEATH | than STEP, | B: FEATH. . STEP (71%)
' - 42% STEP B: FEATH & ' | C: FEATH. :
C: 71 % FEARH| . STEP -
C: STEP.
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between the Reflex Metrogragh a: 1ﬁacta buLbrsi +data, *%nd
‘the same data drawn from the ﬁgg _collectggna Qf

experimental artifacts\

L v
\ Ve, \
LY |
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SECTION 1l: ATTRIBUTES o

(l) Edgg damage and platform collapse ‘ﬁ

In all three main collections, (Knife Rlver flint Lake
Abitibi welded tuff, and Georgetowggfllnt) the pressure
flakee show a greater degree of platform collapse and a lower
incideﬁce of edge damege than the-percussion flakes. With

the exceptlon of billet percuSSlon, most experlmental tools
&)

analysed with the Reflex Metrograph appear to flt th;q : .
pattern. Within the percu631on group, the inverse ' ; *

vl
EN ¢

relationship between edge damage and platform corlepSéﬂié<notey

apparent in the Reflex Metrograph Lake Abltlbl, and ;f L
_ ol
¥ . o

Georgetown flint collections. 1t is, however, 1n*the Knlfe .q

‘River flint collection. B . “,“ :‘;R’['n‘
- . . . . . ’ v ¥ v:~ s 4-1’ q’.
v _ ‘ : 5Ly T
Knife River ' edge damage - —>
flint: [pR] [c] (Bl inverse . i’
platform + ¢— — = relaﬁibhshﬁ%wﬁ~
collapse  [PR] [c] (Bl S
Reflex edge damage -~ —> + inverse S
Metrograph: ) ‘ (pr] - [Cc] . relatxonshlp
' : > . (percussion ‘
platform + ¢ - '~ Vs-'pressure

,).

\ collapse (pr] [c B8] only)



g

0 .

Lake ' edge damage - >+ inverse

Abitibi: - [(pR] - [B/C] relationship
‘ - A (percussion
platform + -— - V8 pressure
collapse [PR] ~ [B/C] only)

Georgetown ‘edge damage -~ > + inverse

flint: , : (er] [Cc. B] relationship

S N . (percussion -

platform + ¢ - - vs pressure
collapse [(B/cd [BR] _only)

!

‘(2) Bulb of percussxon or bulb of force "‘

The bulb of force was found to be mostly indistinct in
pressure flaking in the Knlfe River flint collection
(although visible bulbs are ‘found on 46% of flake scars:
also a high percentage) and in the Lake Abitibi collection,
bq£ quite distinct in the Geérgetbwn flint cpllection.
 There is some contrast between the collections regardlng

bulb presence on percussion flake»tcars as well. The Knife

¢

River flint® collection yields $§§'Visibg¢ bulbs and 42% not
¢ 5 e : ‘

. : » .« | . \
visible. The Lake Abitibi collection rarely exhibits bulbs.
In the Georgetown'flint collection, bulbs e seen mére

frequently on flake scars created by the billet than on those

’

resultlng from cobble percusglon.,

The lengt? of the bulb is sxmllar from one behav*our to-

.v

the next in the four collectlons. ?gs onlyrexceptldh is for
flakes removed by the billet-in the Lake'Abitibi collectionn

These appear to be somewhat longer E?anvthe bulbs resulting

v
-



&

!

"from other types of behavxours. ,
v

-y The depth of ‘the bulb appears relevant in tHe Georgetown

: N .
,flint and Lake Abitlbl collectlons (1t was not assessed in

”the Knlfe Rlver flint colléotlon) In thg former two
ollectlons, blllet work usuaIly results in deeper bulbs of
Caforce. 'In the Georgetown fllnt COllecthh, pressure flaklng

aJso results 1n aeep‘bulbs

R :“
e :
PN

};(3) Rlbs 3 .d,': ' ‘)” O - N\ s . | .
"h The prég:;oe or absence of r1bs o\\flake scars does not‘ |
: ? B3 § :
jpresent a generally unlform pattern across alfhfourrsets oﬂ

(N . | o )& ' »

4 :
data \The results for the pressure behaV1ours are qU1te

,dlfferent from dne collectlon to the next although pressure

ﬂ ; R ’ B; ) - ' . '.‘

hflaklng”conslstently shows r1bs less often than does
: percussxon w1th the tobble. The presence/absence of rlbs .
jaSSOClated w1th blllet percusslon %ehav1our unlts also

! :
varles, although to a lesser extent. ~Thls may be one éase

. : W, o g
'where'th analyst S perceptlon of morphologlcal detall S

'lculmlnaﬁ “in w1dely\d1fferent results On the other“hand

5.

'the Weﬁﬁed tuff experlmental artlfacts (Lake Abltlbl

' o

"collectipn) c‘on51stent\ly show I‘lbs less often than the#

artlfacts from the other three collectlons. The coarseness
vfof thecwelded tuff surely accot"ts for that as. 1t obscures :
d“detail  '.$; r_,:_‘il‘v “J'.- f‘ ri‘.?.wdh;,ws'. - ‘é‘bx
f; qhe dlstlnotlveness of the r1bs appgars to cause f:wer

- oo . A . B . . .
e - . o :’_'.' . . Q y - . ) . ‘\Q . "'
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problems than their prevalence., The analysms of the Laﬁe

valtlbl, Georggtown fllnt, and Knlfe Rlver fllnt collections

'falnt (Knlfe River fllnt 52%. 1ndlst1nct ribs) ‘.'

lead the anestlgators to ¢onclude the majorlty oﬁ ribs wiﬁe..

“a
P
i

The spac1ng of the rlbs; llke the frequency ‘of thelr

: presence, also appears to be affected by the analyst s

’perceptFOn of”morpﬁ”&oghbal features.- In the Knlfe Rlvef'

. %‘ K R ¢
fllnt collectl n, tﬁ ggeat majorlty (approxlmatély 87%) of

. rlbbed flake scars dlsplay r1bs that are close together The

”»
Lake Abltlbl and Georgetown flint collectlons exhlblt rlbs

»

»{that are closer together on - the pressure flakes, and farther

r-apart on the percu531on flakes . ; IQA;~

Regardlng the locatlon of these ribs, one observatlon is

1

_obv1ous in the Georgetown fllnt Knlfe River flint, and Lake'

4.

B4
lstally located rlbs (1 e. on dlstal half only) thagg

: ; @
'Abltlgf collectlons. percpsslon with the blllet generates

. Imorqa

any other behav1our. In the Lake Abltlbl and Georgetown P

,fllnt'collectlons,'cobble percu531on and pressure yleld

o

;. _,"(4)4msta:1 shapé 'Q‘

found 5n 96% of the b111et~flakes, 43% of the pressure |

)

.mostly flakes that are evenly dlstrlbuted In the Knife.

[

Rlver fllnt collectlon,lrrbs l%bated on the dlstal half are

‘:,“‘

8y - .

- AN Lol B o . . ~‘§‘§. .
[ ' o - ~ T . . ER S
f B

flakes,:and ﬁﬂ% i§¢thé\percus$1on w1th cobble flake scars.‘7

Tl

Y . . . e

Ly

‘L N .~ .‘ 3 Je

hCe lécﬁisn ylelds many more



)

— been created had the palnt not been used (see Appendlx II;

. . 3 .
« P
B . . 4 s . " ' . . .
. 3 o . L . .
) . B . . . .
. \ .
° . . .

Irrregular distal .edges than the other'collectiohs;;-Zhis may", -

s

be due to one of three reasons:

e

oo

l- The coat of palnt applled to the Knife.River fllnt

. @
experlmental artlfacts for contrast, prlor tq 'flake. removal,

was too tthk and the.contact zone it created, as well as the

greater elastic1ty of this new §ubstance, may have produced,h

many more lrregular dlstal edges than would otherwise have

Sectlon 2, Subsectlon 3" (4) b).

’ 2- The dec151veness with whlch the shape of the dlstal edge

was assessed may have been less qbsolute iin the case of the

’

@nlfe River fllnt collection. ~That is to say,* a dlstal edge

T

w1th a. rough approxlmatlon of a :ounded edge may have been

B)

cdlled slmply rgunded by Pollock or Young (respectlvely,\ ///

A Py

Lake Abltlbl collectlon analystp and Georgetown flint

| collectlon analyst),.but rounded to 1rregular by me. (Knlfe

33- The third'poss1bl1;ty 1s.slmple:‘anife‘River flint-mayaé

»

Rlver fllnt collectlon analyst)

o

L o : L . N
. flake in a way that resultseln an irregular ‘distal edge more’

often than in other llthlc raw materlals. :’_sﬂ e

-

of course, all three posslbll;ties,may have affected the

outcome of the analys1s of the flpkes' distal. edge.

. .
No general comments can be made about the relatlonshlp

‘n

'between flaklng behav1our and resulting shape of the d!stal

k]
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,different reSults (see Table 2) The pressure techniques

result in more irregular distal edges in the Knife River

flint collection“ more rounded edges in the Lake Abitibi —

collection, and in straight and rounded edges in the
' Georgetown flintlcollection.‘ The percussion with billet
techniques prOduCe similar percentages of rounded and

irregular distal edges and few straight edges (13%) in the

: W
Knife~River ﬁlint collection, dnd mostly rounded and straight

4

edges in the Lake Abitibi and Georgetown flint collections

R f
The percuSSiop-techniques making use/éf the cobble producej

e //,’)

more irregular and rounded’than straigpt edges in the Kniﬁe

p~———

‘River flint collection. In ‘the’ Lake Abitibi collection,
h0wever, the straight distal edge is most common; while in
the Georgetown flint collection,'s:rahght and round distal v
edges are seen equglly often. In the/knife River flint
collection, irregulir edges are slightly more common than the“

rounded_t§pe (49% for irregular vs 41% for rounded).

(5) Termination

J
Ind. all three coLiéctions (Reflex Metrograph data‘pot

)

'included), gradual flake scar terminations (i e. feathered)

: were more ‘common ¢ than the abrupt stepitype Very few

P~

generalizations ‘can be made across the three collections.

-

",Feathered terminations are more common than step when using

e ud

- pressure in the all three collections. Fea%hersd )
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terminations are also preponderant on percussion flake scars

in the Knife River flint and Georgetown flint collections,
but not in_the Lake Abitibi collection (Lake Abitibic: .
‘ ) o

-percussion with billet: equal ratio of feathered and step 4{ :
_ terminations; percussion with cobble: mostly step
termi"nationsl). Step terminations begin to appear as force is

increased in pércussion with ‘bill_et ang; pressure in the

»

' : E A e . L]
'qrgetown flint collection.
. ‘ e
{ SHETION 2: BEHAVIOURS ' ;
.-(l) Pressure. o - L IR RN S
T ' .- . : |

# The e\udence from all .experlmental collect-rons ('Ref
Metrpgraph ta 1ncluded) shows that ,p&éssure flak:.ng L“Lts‘
)‘.J.n more’ platf.orm co’flapse and. 1& lé! @dge damage then theﬂ

' percu)sslon techniques. This conflrms the obéervatlon made on

_'the Knlfe Rlver fllnt c%llectlo%i,.that the more extensuve the
i»y, ) R ISR e ' ¢
platform collapse, the less the wlnlng edge damage.

Pressure flakmg results in proxlmal ed ges shaped as f12tt

curves or U-shaped notches im 76 to lﬂﬂ% of cases. .,.m

LN '

No all encompass:.ng trends regardlng pressure flaka.q’g andv"
-the presence/absence of the bulb could be observed. Bulbs o?\
force were v:.sible “2" \on only 46% of flake scars in the.

Knlfe Rlver fla:nt collect:.on, whlle they were. qulte frequent
: 1n the Georgetown fllnt collectlon. ‘ ,' ‘\ S f»g’

S
o . “ \0. .
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Ribs are not seen quite as often on pressure flakes as on

*

flakes removed by percussron. There is, however, one

A\

exceptlon° in the Knlfe Rlver flint collection, percussion
with the blllet produces ribs less often than pressure..uThe

actual-. frequency with | ch r1bs are seen on pressure flakes

lls much 1ess for the Lake Abitibi welded tuff collection than

lectlons. This result was explained ‘earlier

bj%fhh:ﬂ‘hf\pﬂwlj ghness of the welded tuﬁ*%ﬂlarger grain L

e of the detall.
Pressure flaklng not only produces . rlbs less often than
'percusslon but 1t aIso produces rlbs that, are leSs promxnent j
rthan'{hose sSéen on percu581on flake scars (except for the 1 j

.
. welded tuff collectlon in which all pressure and percu531on :

,@ehav1ours produce 1bs that are 1ndlst1nct.- The ev1dencee‘
1 /

from the Reflex Met. graph anal;;isxappears to. corroborate

fgvlnformatlon. fact the majorlty t&bs resultlng

¥§om a pressure beha iour were coded as. 1ndlst1nct'

..

Tﬂ@ rlbs were fo "d to be, for the most part, evenlyuz’

. b .
Adlstrlbuted across thq entire flake ,scar (Lake Abltlbl, and

rGeorgetown fllnt colleCtlons), or an even mlxture of evenly

2

dlstrlbuted' and of 'located Jn the dlstal half of ﬁhe flake

scar (Knlfe Rlver fllnt collectlon) ﬂhey w)re also found

to. be cloaely spaced 1n the Lake Abltibl, Ceorgetown fllnt,

L4

»'and Knlfe‘Rlve:>flint collectlons.p L

‘4

‘Most of th pressure flake. scars ended in ‘ ~tle¢slopég,

. e
<
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o ,
we

(feat&red* ermination) in the Knife Rlver flint, Georgetown

£lint, ‘and Lake Aba.tibi oollections. : '_ T S

n

Y
e, i : .
& BT < »
o, . R 3

xN . ' + . s 7
(2) Percussion S o »

Percusslon flaklng J.n geperal produces l¢g®s platform

collapse than pressure and, ass 0 result, ]?eaves a greater E
1 v “ﬁ’-‘" " - ':‘,. - - i 5
portlon .of the damaged @&atform‘to be ervedw ' "

The ev1dence from the three mal,rf‘gollectl’bns was hotﬁt ’f“ ,
. RN 1y
&however. in agreement regarﬁlng whld‘h of the)?bi'l;‘lets or cobbl*e“
Y )
A

_'%ults in more platform collapse and less v151ble edge

)

amage than the other. In the Knlfe R:.ver flint collection,
pefcussion with the billet results in s».llghtly less platform
collapse than percus:uon w1th the cobble..' The edge damage is
correspond"y more frequent in blllet than in cobble
percusslon The Lake Abltibl experimental ar;lfacts show

equal frequencxes of edge damage and equal amounts of

[

platform c‘}ollaﬂe for the flake scars created. by percussion

w1th ; cobbgand those created with tmmf‘the. :

‘billet‘~ The. Georget,own flJ.nt collectlon yle'lded a s:Lmllar
\ .
~extent of platform collapse for- the bll.le%and cobble flakes,

“but somewhat more edge dan\age‘for the billet than for the o

‘percusm.on behavxours.g ST “‘u PR o ‘ ﬂ _ )
| Again, as%was the cass for pressure flake scars,.nO'

'vgeneral llnks could be "found” between perousslon flaklrlg and .

the freq%ency of ;resenoe or absence of a bulb ‘of force. Yetb

PR
o . o
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“ Y
L)

-

the Knife River flint collection showed VLsible bulbs on at

f'

least 67& of the percussion with cobble flake sc&&s, while

the}w ’Abitibi collection revealed very few visible bulbs
on,the same type of flake scars. The size of the welded;tufff
grain may account for this result since the bulb is not |
generally v1sib1e on the flake scars from artifacts made from‘
that.gaw material;' The actual frequency of bulb presence for
the- Georgetownﬁflint experiments was not available, although
biilet ang pressure bulbs are more. distinct and may,» Wu#s%s
'_¢he§efofe. béWSeé% ‘More freq@ently W dlww ‘-&%b.f

Oncmost occa51ons, ribs are present somewhat more
frequently on percussion’than on pressure flake scars.:?The}i-
use of the cobble results in greater f:équencies of riﬁg than .

the use of ‘the billet in three of the four collections (Knife

River flint and;Georgetown flint)

the Lake Ab1t1b1 collection.. R R

‘f Except in the Lake Ab1t1b1 collection where all ribs,“yw

B,

.regardless of technique, ne 1ndist1nct, percussion flaking;

/b

"usually produces ribs that arg more prominent than those Sl

'_resultlng from a pressure Béhaviour."
’

A tendency was . observed for ribs ‘that . were evenly’

"dlstributed across the entire flake scar (and either closely

‘“spaced or farther apart) ‘ The'brllet ‘on the other hand,’

‘left r1bs mostly. located‘on the . distal hqlf of the flake scar

| ’in‘the-Knife‘River;flrnt, Georgetown‘flint, and Lake Abitibi

- -
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4

cbllections.f The ribs resulting from"}billet percussion were
far apart in the Lake' Abitibi collection, and close together

in the Knife River flint and George?m £lint collections.

f 4

V‘stal flake edges may found somewhat more

‘ Rou_ nded4

frequentl¥ on percussion flakes than o thelr pressuf’e ‘

counterpaf‘”ts'. . |l L o
. o J

" As for the flake scar termlnatlon, no. global dlfferences
g - 5 e
were )ound between pﬁssure and percussxoﬁ tec‘nnlques. In
S
" the Lake AbJ.tJ.bJ. collectlon, the step t“ermlnatlon J.s either

[

3

'  as frequent as, or more frequent than, «E’he feathered type 'm
'percussion flake scars, wh:.le the feathered termlns-tions
predomlnate in pressure. 'In the %nlff River flint and
'Gelorgetovéu £lint collections, both the Qressure and

pereuqi&on techniquevs:most ‘often result in feathered flake .

scar terminations.



Chapter III. FORCE WAVES -

A) Theory

(1) Introduction
#+

The beH@viour of force waves travelling through a solid
" ‘ , .
has been studied by physicists and engineers.' Most studies,

however, conszder very slmplewand ideal condit&gns. ﬁrom
these, certain prlnciples can be extrac;ed.mrBut only the
most basic of these pr1nc1ples can be applled %p ) |
flintknapping studies since the shape of the worked artafact,
the 1rregular1ty of its surface, theflack of homogenelty of i
the raw materlal withln a 51ngle artifact, and the cnacks or
:flaws already present w1th1n that artifct render tﬁ@‘f
s:tuatlon mughgmore complex than tggk sgeﬁ 1n the‘physlcist'sf
or englneer s model. The reality of a’ stone tool includes so
many dlfferent variables that the exact behaviour of the o
force waves transmltted to the artifact by the flaklngktoq\

could not be accurately descrlbed or pred1cted even with

computer ‘simulation. . To my knowledge, no ' study has yet

\

been undertaken.- The.;e;iin is pxsbably ack of ' -
f

comprehens10n. because the level of complexlty 1nvol§ed
a3 ‘

“.the aﬂchaeologlsts/anthropologlsta.do not understand the

‘force wave ;‘eorles,'and the phy81c1sts/englneers are.seldom

’?interested in applylng the force(wave theérles_to ‘“

-73-

» - - -
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K

o o
*atghaeological ﬁrtifacts. The ideal type'of researcher would

be one with, a degree in physics or engineering and a second

.
t

degree in anthropology (or archaeology).

- The following information on the behaviour of force waves
in solids was drawn from Kolsky and Rader (1968), Gash
(1971), Rinehart, (1968), Lawn. and Wilshaw (1975), McClintock

~and Argon (1966), Rinel‘rt and Pearson (1954), and Bonnlchsen

«§1977%§w To my knowledge,‘Bonnichsen,is,.until.now, the only

arqhaeolbgist'who has tried to reconcile force wave behaviour s

o

theorles Wlth fllntknapping. Enlightenlng conversations w1th

Franz Vltovec of the Mechanical Englneerlng department, and

U.\

w1th Wayman of the Mineral Engineering department,
both af niversity of'Alperta; provided me with even more

. .. : ol e e Y ' -
information,and‘helped mézmakexpense of what I read.

‘ . o o -
L E - . 3 g4 L
4y, » gon - “‘ﬁ\r{,,‘yu # A \1\ \x\‘

Y

(2) Theqries regarding the behav1our of force waves

. ‘*"

Regdrdlgss of the method used in remov;ng a flake,, the’

L

‘/fofée waves sent through the worked artlfact by the }ctlon.of
‘after

.the flaking tool are reflected pack into the artﬂtac
hitting a free surface (see ‘Fig. 6). The far adge of the .

rock acts llke»a reflector thus 3eflect1ng the - 1ncom1ng wave,
referred to as the compre551on wave, back 1nto the body of *

¢ e o
L)

the rock The reflected wave . becomes a tension wave. .As - a

result,‘reglons of hlgh stress are dbeated withln the rocky

Stress can be defined as the amount of "force per.unlt arep\

N ) = - /
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(McClintock and Argon, 195*&
Figure 6 represents force waves travelling through§

solid whose shape and surface lines are regurar, and
" composition (raw material) homogeneoue. Stone preforms have

s

uneven surfaces and may contain other imbedded materials,‘

mlnute\cracks or flaws, and diff%rent grain sizes. Moreover.

4 <

. their shape dictates that not.all incoming force waves.will
encounter a free surface at the same time and thua, wili nbt4;
be reflected at the same time (see FLg. 7) This means that |
high stress caused by the meeting of incoming compressidh
waves and reflected tenéiﬂn waves (Rinehart, ed., 196%'”87)

will occur at different times 1n dlff@fent areas. Flgure 8
preeents a much slmpllfied version of %hls phenome;on. “ Three
1ncom1ng force waves . are represented as A,N;: and C Two of rw
theég, A and B, have reached a free eurfaCe and have been ﬁf'#:

refSFcteda(as A' and B') 1n the time it took wave C to reach \

¢

D and E, meet

7 a free B%Eface. TwWO later 1ncom1ng watles

: N
respectlvely reflected wéves A' and,B' “tRus causing a zohe
of hlgh stress where they meet. . _

. As stated by Rlnehart aqg Pea son (L9 rl46- 147), N

Bonnlchsen (1977 O~ §4), and Vitovec (personal,CO unicathn.f

1985), there are very lmportant q‘ﬁf

loadlng andgimpulse or;

erences‘betwe,n static-vf

R



/

situation woul&'apﬁiygf' percussion behaviours. >

According to vitofﬁ 'ersonéL communication, 1985), 'in

bressure flaking (sta» ‘&loadiné’ the pressure itself Eushes

layers of the stone,ﬁ 8 generating a crack. As the ‘crack

¥ ! .o
begins to propagate, it generates waves which are refIéﬁteal/i
and create high stress regions which, in turn, influence the -
crack. 1In other words, pushing on the rock createsg the

initial crack, but the stress waves do not - appear until after

_ the crack has been initiated -

In percussioﬁ flaking (dynamlc loading), on—fhe ‘qfher

(Y
hand, the blow to the artifact generates stress waves which

“in turn, generate a-craska The advance of the crack is
' T ; S : L v
~influenced b§ further stress waqes. 'Whereas in pressure

R

P

flaking the initial fractqre ‘precedes stress waves, in
percussion flaking, stress waves prevede and cause the

initi&) fracture (Idem).

»

~

Because of this important'difference between’static and

» _—

impnlse or dfnamic loading, there are also differences

-

pressure and percussion flaking, in the propagationf"

- -

v
w spee of the fracturé ' In pressure flaking (statlc loading),

. e i 1 : VR
;the dt°°k Prngsatea falter at’first because it f #”// é‘

»unimpaired. Ih percussion flaking (dynamic loading), it is.
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sbelieved the velocity of the crack is lower at f;ﬁ,rlt, and
L : S
increases as the fracture prbgrpeeee (1dem). o o '

- Another important variable 'lies irm the fact, that, in
pressure flaking, less force isngegerally'needed to promote

fracture. This is likely due ‘to the fact thet, in preaepre

' "

flaking or static loading, the force is agplied over a longer

period of time than in percussion flaking or dynamic loading.

It has been shown that:“ - N : : “w.
When glass 'is subjected to a c0nstant stress .
‘somewhat below the average expecged fracture ‘ !
. stfhss value obtained in rapid loading '
. (195 sec-l), fracture will nevertheless .
occur after a certain period of delay ﬁ%ich _ ‘
" depends on the stress margin. Thus, for .instance, ¥
_ Holland and Turner (1940) have observed a
i - reduction in strength of 70% in bent glass
plates when the time was increased from 34 seconds
to 34 hours. *chClintock and Argon, 19q6 499)

(s

Thjs phenomenon, known as 'static fatigue, gradually lowefs

. . N U N . . <+ ’
the strength of the material. The result is that pressurJv‘

flaking reqdires less'strength‘than percussion'to remove

flake. If less force is sent through the materlal, the / P

lnten51ty or amplltude of the incOming and reflected for e*.f:

waves w1ll be lesser (see Flg 9), thus causing lees 8

within the materlal (Wayman, ‘personal communlcation,yygas)

) . . . N ! . s 'S } .
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B)_Application of force'wave‘theories“tO“morphological5

data

3 : . " ‘ s \’ : r
- The - fpllowing section w11l attempt to explain some of the

e

morpﬂktogicalffin~§ prQViously outlined) that emerged frem

" the study of ‘the- Knife River flint, Lake Abitibi Georgetown

flint, and Reflex Metrograph collections.y The eection will L

!

be diVided into discussions of specific morphological traits.

The drscu531on relating to each trait will begin with a

1

consideration ‘of what one might expect to find in view of

4
specific-aspects ofjforce\wave behaviour. This will be

3 I { e

followed by a discu sion of how the observed morphological
’I
characteristics relate to our theoretical expectations.

‘! . B \.

(1) Bulb. of'force : o o . A/

[N

Since, as stated above, the greatest amount of force is

~

encountered at the beginning of the crack in pressur;

flaking‘\ana‘51nce, in g

weakest at the start and‘gradually builds up, one might

ussion flaking, the force is ¥

| expect to fi:d more\\\equent and deeper bulbﬁiof forcetin.l
' pressure flaklng than ih\percussion flaking fhts result
~would be explained by the fact that greater initial force in' .
pressure flaking, should remove more material from the ‘

proximal section of the flake scar.



Unfortunately,.bulb depth measurements ‘were not taken for
the Knife River flint,collection.\ In the.Lake Abitibi
collection, the billet percussion behaviours appear to create

the deepest bulbs of ﬁgrceu‘ In the Georgetodn flint‘

jcollection, both pressure and billet percussion create the
deepest bulbs.”'~ o _‘_.qu. '
- ’ ’\

4% AB fgr the frequency with which bulbs of force are seen

as the result of a particular flaking behaViour, neither of
= o _
the four experimental collections has shown that pressure

flaking produces~visxble bulbsbof force more often than both f

A\ Y
cobble and billet percuSSiOn. In this case the facts do not

-

- appear to fit the theory Yet there is a related variable -j

one should conSider here.. The more extensrve loss of
: o e " L .
platform area in pressure than in percuSSion flaking might
N

;4Y%move most traces of a bulb of force. This pOSSlblllty R
should -at 1east be considered even though the Georgetown,“

£lint data do not’ appear to agree. - - ' o '7

j(Z) Length‘and depth ofﬁthevflake'scarfe"

v It is believed that dynamic loading (i e. percussion) 0
Uprovokes a crack that is slower at first but whose speed v
;builds up as the crack advances. With greeter and greater :‘
'crack speed, more and higher intensity stress waves: aré

' believed to be produced._ This means percussion should

ultimately remove\more material than pressurep resulting in.a'

AF



longer, thicker flake in percussion es cchpared to pressure
at the same - perceived force level. ‘1 R ': ‘ Y%
3 Data for flake thickness, beyond the bulb of force. was

:,'obtained for the/Rbflex Metrcgraph collection only, but was

1

not inéluded in tiiis ‘[udy t %ﬂ T 'v‘-_»f

’_ As for flake scar length, ‘both thi Knife River flint and

Reflex Metrograph collections (data wes"not obtained from the.

s

Lake Abitibi nor from thé'Georgetown flin

collectione for°
.qthe pnrpose of this.gtndy) seen to indicete that at'the_eame
perceived force level,‘and'withln'the Shaping‘as well as-

’ withfn\the thinning groups of behaViours, pressure quite

-often results in flake scars that are shofter than the

percussion flake scars (see Table 3) In other words, the

\.

observed pattern_appears-to fIt the theory
o . .~‘ . . ; T ‘\ .

-
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igenerelly‘more prominent.

(3) Ribu
-1

a) esence and distinctiveness : o i 5 3“

P

Since preseure f;aking (static loading) generates less

s
Fre
un"’

force than percussion, it generates refl\gt:i Waves of lesser

intensity (or amplitude) and thus their int fdrence

7(meeting) generates lower. stresses.” Moreover; scoording to

.

Vitovec (persona&\bommunication, 1985), ribs are a direct

'result of the intensity of the stress waves.

From these two pieces of fnformation, one~would expect to

% ‘\'
ind ribs less often on ‘pressure than on percussion flake

"
—

scars~and when present, the distinctiveness of these ribs.

N

should,be lesser on the pressure flakeyscars thanlon the ;‘

©

percuesion scars. o /-

'The predictions are correct: pressure'consistently

(yaelds lower frequencies of ribs, and" the majority of these

are 'indistinct. The ribs from percussion flake- scars are

7
¥

b) location o - SR W

_We h*’e already noted that ribs result frOm the'

)

interference of stress waves. As dibcussed abéve, in YL

——

'accelerating,“creatin7 more and mgre force waves. Th%

amplitude ‘of the~stress ‘waves, therefore, couid be increasing

*pech;sion flaking the speed&of the fracture is continuously
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1
i

::om;tho'proximalxto the diatal end ofgawbrﬁbagating crack .
+f. resulting from a percussion bengviour. " This iﬁplies'that,fin
porculsion, ribs shoulA become more and more distinct as they

om the flakk\soar s proximal margin to its distal

J prograss :
v 8 the ribs may g 1= either be' visible only on the

’

b ; 2- if visible on the . |,

qntire Elake scar, may b ven‘y spaced across the entire

'\flake scar QOutside the bulb of force), but more prominent

-near the distal end than near the proximal end (i’g’ just

1 A A
outside the bulb), _ _ _
. 11 \ t 'Y
The morphological evidence, however,,does not completely

.corroborate this supposition. Billet percusslon does produce

<

{ ribs more often (or ribs that are more prominent) on the
k/distal half of the flake scar in the Knif iver flint,
Georgetown flint, and Lake Abitibifcollectione. Cobble :

perqdasion results mostly in ribs that are evenly distributed L

. ’
L}

7 across the entire Flake scar. f. oo o
Pollock (1984- 187) and Young and Bonnichsen (1984 102)
did notice, in their studies of the Lake Abltibi and.
Qeorgetown!flint'experimental~collections, that flake scars
created byvbillet pe;gussion often exhibit one‘o; two o
Adistinct ridges near the scar“s termination. This may be a

§

direct result of ‘the increased intensity of stress waves

towards the distal edge of;the flake scar.
3 . / . . ‘ - ' ] A



(4) Termination

Section (2\ on the 1ength and depth of . the flake scar

”predicted a longer and thicker flakewwhen percuslion,il-used}‘

We saw that percus es are, in fact; longer th

pressure flakes: the thicknegs assumptio., ‘was. not

tested.

If we assume percussion flakes are indeed thicker than

»

- pressure flakes, we might predict more step terminations for
the'oercussion flake scars than for their pressure
counterparts. Yet, this is not generally the-case:' step .

* terminations are more common than feathered terminations in
» ’ . !

_the cobhleapercussion samples from the Lake Abitibi
experimental collection only In all other cases, feathered

terminations are either equal to in frequency or ‘predominate
e R 1 4
. over step terminations in percussion flakesv” Festhered
s
terminations also predominate among pressure flake scars. It

may very well be that the type of- termination of a flake -

. car has little to do w1th the force wave ampiirude, and

v
-

therefore, w1th the f}aking method used.

)

(5) Flake scar shape‘ R L ffv

' As we have seen earlier, the fact the sides of a preform,
* _/

’

are not,lalong most of its perimeter, perpendicular to each

other means that certain waves will take ionger to reach a

-

free surface, be reflected, and creatd stress. with this in



.)
L2

mind we

A .

Y bo ablc to oughlx prodiqt .the lhape of a flake.
In-a lako ltruck idway down the side ofqa fairly
-ymmotric 1 proform (see Fig. 10&). at, a point Qhere both g

siddl of qho proform are roughly parallel, the incoming force

~wavni releaedq at the same time ‘should take approximately the

samo time to r ach the othor side.\return, and createcstressl

as thoy theet n inooming waves. This, of _course, aa-umea

.the raw materi 1 is relatively homogeneouo in its composition._
gand internal f aw distribution Such a Flake should,

iftherefore, be fairly regular in shape (see Fig. l@a).

Had the flake been struck from another\location, say near

the tip of the preform, the situation would have been' i

‘different (see Fig. lﬁb) The forcg’wavee travelling tbward '

pa——

the tip of the preform (e.g. wave A in Fig. lab) meet a free

‘surface, are reflected. ‘and meet new incoming wavee, causing

stress, much sooner than the wAVes travelling toward the
céntre of the artifact (e.g. wave B in Fig. 10b). The

reeult,videally‘conceived should be a. lopsided flake Wlth

“its shorter side toward the tip and its. longer side toward

the centre of the preform (see Fig. 10b) .

: A very quick survey of some of the experimental tools

-from ‘the Project for the Study of Material Culture laboratory

-
(Department of Anthropology, University of Alberta) hinted'
that this prediction might prqve to be correct. But the .

aurvey,was'neither systematic nor extensive enough to warrant -
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'cherecterietic- they produce on stone. -

The first pert of this concluqién will eummerize the moet
important finde from the enelyeis of the Knife River £1int
collection. The second section will look at the re-ulte of
the comparisone emong the four experimentel collectioﬁi and
the third section will &ink these findinge with theories |

regaroing the behaviour.gﬁ force‘wevee in,eolids.-

. J -y
N e -
-~ /‘.

AN

(1) 55‘{9 River'flint experimental collection

a) behavioure

The enalysie of flake scars belonging to the 'edge unit'
vgroup of beha¢iours (sheering and rub behaviours) has N
'reveeled very few bulbe When bulbe are obeerved, are
proportionally quite smell (i.e._when oompered to totel
length of flake scar) Edge units appear to produce ribe

-

~less often than. pressure or percueeion. Aleo._the!g_ribl are

—

- - T N

-90 -



) S

/
-

di7tinctive sllghtly more often than in pressure flakinb but.
A\, .

‘much less often than in pemcusslon. They are’ generally

"indxstinct 6@% of h tzme.~ USLng anfedge unlt results in

~some proximal margln damage more often than when uslng

pressure but less 80 than when uslng percusslon., Very llttle

[ 1

':platform collapse can be seen on the t1ny edge unlt flake
‘scars.' These flake scars usually termlnate gradually (62%

feathered) and the1r dlstal edge ‘can be e1ther rounded (44%.

» /

'of cases), stralght (30%), or lrregular (26%) _The different o
: \{ . " .

redge unlt behavﬁours result in- morphologlcal c aracterlstlcs

\

that are. rathér sxmllar ‘to each other. The . &l s1ze of the

flakes also makes 1t dlfflcult to assess th st/te/af cértaln“

,morphologlcal tralts w1thout a doubt.v The latter two. fhcts

,distinguish edge unlt flake scars from other types of flake

~and technologlcally, to the pressure behav1ours than to the

: perchssion behaviOurs.

;scars on one: hand, and on the other ‘hand, make it more fﬁ

~

Vfdifflcult £o dlstlngulsh among the dlfferent edge unlts.
:'Edge press on, anv11' shares many of ‘the morphological

iﬂcharacteristlcs that generally result from the use of an edge

unit behav1our and ~as a‘result, should be.classed as an edge

“undt. As a,@&oup, ‘the edge’units are closer, morphologiCaily

6. ',
ance pressure ‘and percus510n behav1ours are: most often\

contrasted w1th each other, they can best be summarlzed

together. Pressure flaklng resultsfln mozE'platform .'”



collapse andy less frequent edge damage. than percussion.
. . ! " . \ ’ . v ) ! N Y
Thus, . percuésion flake scars exhib;

because more of the damaged platfbrm area remains but also
®

‘more attempts are required to

- edge damage more often

because, in percussxon flaklng,
A

remove flakes than in pressurb

<

flaking. The more often the '

fllntknapper hlts the edgeféf a preform WéShout success,'the

‘more edge damage is llke}§ to occur. Ribs apaear to be

produced most often on percu581on flake ‘scars used for

A a
thlnnlng the. artlfact,_and 1ess often on . flakes removed by

| 5 o

ure or on flakes 1ntended to shape ‘the artrfact. Ribs

!

‘ prod ced by a percu331on technlque are generally more

/

prom'nent than ﬁhose seen on pressure flake scars. The

pres

'hood of/éeelng a bulb of force is somewhat greater on
the percussion flake scars, although the slze of bulbs found

» on percusgion ‘and pressure flakes ls“much the same.
Bilyet percussion seems to result in’more edge damage,

sllghtly Iess platform collapse,tlower frequency and
dlstlnctlveness of rlbs, and sllghtly fewer bulbs than»

percus31on with the cobble. _The ribs seen_onbillegéf‘

-
N Sy

percussion flakes are also located on the distal half of the
| flake scar in 9@% of lnstances- whlle on flakes removed by'
- cobble percuss1on, the r1bs may be elther evenly dlstributed
or: located on the dlstal half ; L

The pressure and percusslon behavxour groups are

ilegitimate groupings of;behaviours,'as=are the edgekunltsw-
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v L ' Lo | ; .

" since. the behaviours that make up each group correlate
morphologicallaﬁ as a group, more closely to each other than
to qther groups. The pressure behaviours, for instance,\have
more in common morphologically w1th each other than they have
with percussion or edge unit bohaviours. This, however“dSEs
not preclude links between certain behavxours'from diffe:en;

groups.t As a group, the pressure behav10ur§ are slightly

ﬁcloser to the edge unit gr oup than they are to the ’

'h thinnwng'units requlre platform preparation, to

'kenjthe edge ‘and remove projections, more often than do

':the shaping unfts. ThlS procedure is followed in order to

<gain better;control over the shape and 81ze of the thlnning

flakes and to prévent collapse Of the. platform area. Ribs

are seen more often on thinninn flake scars than on shaping
. Q ]

scars. The thinning behaViours create the illusion of more
' platform‘collapse than the shaping behaviours. Yet we know

. that, in fact, the shapingbbehaviours'are intended to create
: N
more platform collapse in order to move in the preform's

‘margin by overlapping a series of platform—collap51ng shaping
flakes. The overlapping,'not necessarlly seen in thinning
flakes, removes thevsides of the prev1ous flake s proximal

. T ‘I/\

edge, thus flattening out that edge and giving the impression"

"of less platform collapse (straighter proximal edges) than in
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thinning.

The‘substantial thinning Behaviours are the’easiest‘to '

identify ‘since they prgduce few morphological characteristics

/ e a
that are. shared with other types of behaviours..v : .
. : / L

i .
— . P

b) attributes- :
o ' . . . / ’ b
In the Knife River flint collection, edge damage was seen .

more often on the percussion flake scars than on the pressure

:scars% The edge units fell somewhere in between. Platform .

collapse was, accordingly, more extensive 'in the pressure R
than in the percus3ion units- The edg@ units erhibited the’

least amount of. platform collapse. The thinning units also

*

yielded more apparent platform collapse than the shaping N\\
units, This result was explained by the fact that flake -
overlapping flattens out the 1ndiv1dua1 flakes proximal edge
in the shaping behav1ours. | .- |

The - edge damage and platform collapse morphological

attrfibutes appear to be relafed in the pressure and ./

-/
perchssion behav1ours. the more platform collapse is created/
by a behaviour, the less edge damagefcan be seen, the bulk of ’

it haVing been removed by the collapse of the platform area.

v

Edge’ damage seems to be associated with the success rate

[

of the behaviour: the more attempts made before a successful

3

flake lS removed (as in percussion), the more edge damabe is

k4

'observed on the flake scars that are eventually created.



The presence/absence oferibs is difficult to %ate from

one behaviour to another."~k~tentative scheme might have the
‘sdge units at the loWest end of the scale, foilowed by billet-'

percussion, pressure, and ‘at the. upger end’of the scale,

percussion with the cobble._ The'thinning behaviours create

. ribs more. often than their shaping counterparts. )

““The distinctiveness-of the ribs is generally greatestffor

o

the pechssion behavipurs and least for the pressure

AN v o
behaviours, with the edge unitS\falling in betweena ‘The ribs:
created by Ehinning behaviours a;e\hot only seen more

o ; g N
frequently, but are also more distinct than those created by

shaping behaviours.‘ ; _ E \\\\\_'
The spacing and location of ‘the, ribs varies as  follows:

’—percussion w1th billet: close together and ,on tﬂZ dr;25r<\\
| °ha1f of.the.flake scar f DA ' S {{-ﬁ
-percussion with cobblé: close together and on' the distah
" half of the flake scar, or eveniy distributed across 1t
ﬁ-pressurezf_close'together,andvevenlyldistributed,kor
located on the distal half of the scar
-edge unitst"close’together,and eVenly:distributed,ﬂorJL
located_on‘the distal half.ofvthe sca; 3 R o

Bulbs are generally seen more often on percussion flake

N -

N\
scars than oqkpressure, and on pressure than on the edge unit

flake scars, The. likelihood of seeing a bulb increases with

P, t
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the amount of force applied.to the preform{‘but"ths ixtent of

edge damage may ‘reduce the chances of seeing that bulb at" the

»greeter force levels. The thinning flakes yield bulbs

o

gsomewhat more often than the shaping flakes.~.'
The relative size of the bulb (relative to totafﬂj;ake‘
kscar 1ength) ‘is smallest for the edge units.p Pressure and
percussion all yield bulbs of a comparable size,'422§§>the'
thinning and shaplng ,units (thinning- slightly smaller bulb).
As for the distal shape~of the flake scars, irregular edges
are most common, possibly because of the thicknqps of the.
coat of paint applied to the preform prior to flaking, but
decrease in frequency w1th the application of 1ncreased
'amounts of-force. Straight distal edges can be seen more

- often on pressure flakes, and rounded distal edges on o
9: : - A
. , ‘ . ‘

. Most flake scars end gradually in a fsathered\type of.

‘percussion and edge unit flakes.

~termination. Th; step terminations arb‘chdracperﬂhtlc only
k

of the pressure thinning and of - the rub unbt flake scars.

"" r,tv

The flake scar's distal shape and termination type are
L R .

"closely associated- 60% of the straight distal edges

terminate in a step fashion- 73% of the roundedbdistal edges

o
and 64% of the irregular distal edges are feathered

}
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(2) General summary ' ‘ L “m

a) attributes _ S j_f.q~
}

This general summary will draw upon the attributes that

show some consistency across all (or. most) ofsthe

‘ experimental collections described earlier. It wi'l‘

therefore, point to some general obdervations regarding the

X
G v

-Aregardless of raw material.

morphological effect of certain flaking-behaviours,

A definite trend was detected between the pressure and .
percussion behaviours regarding the extent of platform
collapse and of edge damage observed on flake scars. ' The
more the platform area has collapsed in the flaking processi
(e g.. pressure), the less edge damage remains to be recorded,
-and vice-versa. ‘ R _} o |

The 1ength of the bulb does not generally appear to be
-affected by the type of behaviour used to produce it. Both
pressure and- percussion\result in bulbs of a SLmilar size.

Ribp are usually less frequent and less distinct on.
pressure flakes than they are onftheir percussion | |
counterparts, providing the raw material is fine enough that
ribs can be ‘seen at all on any type of flake. The coarser
raw materials, such as the welded tuff from thé Lake Abitibi

collection, hide much of the morphological detail such as’

ribs and bulbs. - . ° ‘ ’ . , et



-98.

The feathered type of tﬁgmination appears to be the moet

'

common, ltmiting the step,type ;o a few behaviours and .

'occasiqns only. - | : ' x

T

e

b) behaviours
/

In general, pressure flaking creates more platform

collapse, less edge damage, and lower frequencies ‘of ribs
that are, for the most part, Lndxstinct. Theee ribs are
- either mostly evenly dlstributed across the entire flake
scar, or the artlfacts show roughly equal frequencies of ;
flakes with evenly distrlbuted ribs and flbs located on the
}lstal half. o N B

Percussion yield flakes with _more edge damage, less

‘platform collapse, higher frequencies of ribs (that are alsd. -

more promioent),,and more rounded distal edges than the

pressure behaviours. The ribs created by cobble percussion
amg usually e;enly_distributed. Those resulting from billet
apefCuesion are either seen mostly on the distal half of the

scar, or are most prominent at that end of the scar.

|

—
The force wave theories outllned earlLer appear to make

1

c) force waveg

[
=

some sense out of some ®of the morphological informatlon

5

assoc1ated,withqppec1fic behaviours. .

Static ioadihe,'the type~associated'wlth‘preseure

:‘,



flaking, results‘in a crack .that propagates faster at first {

and then decreases in speed. This might account for greater
‘ bulb depth in pressure than in percussion flaking. Only the
Georgetown flint data corroborate this assumption regarding
bulb ‘depth’”
' static loading also requires less force than dynamic .
loading before similar flakes can be removed. Since ribs are
the representation of,the amplitude,‘and therefore of the
level of stress caused by the interference (meetingf of the’
.+ force waves, pressure flaking (static loading) is expected i
% to,-and does in fact, produce ribs less frequently and ribs
of a smaller size than those seen on the percussion flakes
(dynamic loading)
The gradual building up of speed in dynamic loading also
suggests that ribs might be more distinct near the flake's
‘distal end. This factor may explain why one or two larger

ribs can be found near the termination in billet percuss10n.‘

‘The building up of force in percussion seems to produce

longer flakes than the pre;eure_behaviouée (data from only
two of the four collections) 0;_ |
Although the force wave theories considered here
represent highly idealized conditions, they do appear to shed
‘eome light on certain morphological characteristics produced

by specific behaviours. It is left to the physiciets ‘and

engineers to determine whether the links between force wave

-
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behavioua and ‘flake scar morphology outlined in this work

actua ll"y;

-

o maké: sense.
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A major purpose of this research was to dochent further
“the process of flske formation by anelyzing the morphological
results. ot specific types ‘of flintknapping behaviours on
Knife R iVer flint. This information was then compared to
similar information obthined by other rese;rchers * from three
different experimental collections. | |
The results show thet‘eome generalizations can be made
a;roes (raw) meterialso and that broad groups of behaviours,
such as pressure and percussion, can ‘be distinguished from‘
one &nbther through their morphological outcome on stone.
vDespite numerous'differences between the oollections; it was ’
found, for instence,,that pressure flaking causes more
- platform collapse, lesg visible edge damage, and 1ower
;frequencies of ribs that are, for the'most part, 1ess“ —~
.distinct then.injperoussion;llaking.A These trends and others
were obvious despite such v!riables as raw material, shape of
ertifacts, method of investigation (human observation alone
vs. human observation and digitizing w1thfkef1ex Metrograph),
investigator, sample size, judgenent calls, different
. pereeption of certain ettribute definitions (e-g when is a
trib ‘pronounced’ ), and possibly oﬁhers. These results

- indicete that the cognitive approach can distinguish between

rcertein groups of‘technological beh#viours such as pefcussion
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and pressure flaking. ‘ s .

control over the variations outlined above could be
achieved.in a number Of ways. One approach'would be.to |
broaden the.data base: the, production ano_enalyaie of a
grea;er‘nuMber of flake scars ropreaenting sach beﬁeviour.
the pmoduction of‘pore exper%?ental collections (each made
erm a specific raw material), and the use of the lentd of
numerous flintknappers would provide enough data to improve .
the confidence level. ubjectivity can also be lessened by
quantifying gome of the attribute values. wOrk.toward that
goal with the help of the Reflex Metrograph is eiready
underway. .Quantifications of this sort (e.g. ratio of height .
over. width of a rib_to‘deﬁermine whether it is“iudistinct',
moderetefg distinct‘;'or 'prdﬂounced‘) will helgvrtandardiie.
the coding of morpholoéical at;ffbutes., 6uantification wrll
also permlt the use of statistical manipulations. ’

Some research in the field of computerization would also

Q

fesilitate the practical application of rhe COggitive4
approach.‘ Computer‘processins of the coded data would
greatly accelerate the analytioal procedure. fhis treud
could lead, eventually, to computerized coding and
probabilistic behaviour 1dentif1catlon by the computer on the:
basis’of flake scar'attrlbutee. This could‘be done with the’

help of equipment such as the 'video imagery' system

described in the Introduction. ' -

[ _—



This th.li; also went beyond the correletions betyoen
behaviour end egtribute (see Roeeerch Model diagrem in
Introduction) by delving into theoriee on the. behaviour of

. force waves in solids. It was concluded thet|eome basic -

‘,for s wave mechenioc ieo:'iqht very whll\explain why

ield the morpho}ogicel detail they do.
z\Thec anetione, however, do ot purport to be complete,
and .much more work neede to be done Ain. thie field before a
‘reaeoneble 1eve1 ot confidence can be reeched "
Thia contribution‘to the coghitive approachvto‘the study
~of'etone"coole will, it is hoped, provide a stepping stone
" from which further studies c&n evolve; It should, for
;inetence. give physicists, engineere, or geologiste a basis
from which to explore further the reletionship between the
begeyiour of force waves in stone artifacts, and the physical
 characteristics they leave behind. From this and other sdoh
etudieejigﬁe reletionship bet@eonﬂcogniiion. behaciour, and
neterial'culturelcen be better qnderetood. | |
i ,

AAAAAA



Notes e

4 » ‘
L]

. N ‘
~1- These numbers have since been changed to fit a global
--y-tam ¢f matertal and behaviocur ckp-lification established
by the Project for the Study of Material Culture ~{Univou.tt¥
of Alberta, Deparsment of Anthropology). All numbeks used in
this work rnrervgp the new cllllitication system.
A - '

-2~ "visible" included’tho-e bulbs whona di-tinctivencso i:
"distinct” and “"intermediate". ,

I N
-3= Length rafers to total I&ngth of the flake scar; depth
refers strictly to the area outside the bulb of force.
. “ ' ' . ‘
-4- wforce level” refers to the amount of force used hy the
flintknapper when removing flakes. For definition of other

terms see glossary. )

=5 fhe actual’amount of material removed may not differ much
_between a ‘flat curve and a straight edge, but with a flat
curve, a deeper bite is taken out of the platform (as oppoaed
to, perhaps, a widek bite for a straight §pge) making it
appear as though more material was remove

._._1 ...... - . a ~——U—— ) . -
' : f ,‘” rd .

N
A greater amount of force seems to perm;t the thrusting of
more forte waves forward: ,

-Thus the degree of platform collipse refers as much to the
direction of the removal of material as PQ the  amount.

' ’4! ‘1@4’"
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=6= N B -‘While . the 'shearing and ‘abrading techniques remove
multiple,. very small, overlapping flakes, amounting sometimes
to no more than a powder, the rib buffet technique permits
the removal of discrete flakes of somewhat larger size (very
minimal to minimal size).. This feature makes the rub buffet‘
units different from the other ‘edge- unlts.

-75 The edge units considered here include alI shearlng
units, pressuretrubf rub -abrade; and rub buffet.

RN

“8’ Iﬁ microflakes are present,Athe ribs are close together
' and ‘evenly spaced, and the distaLéedge is irregular, the
~flake was probably produced by the 'moderate shear thin with
pressure flaker®' technique. 1f, on the other -hand, the ribs.
‘are moderately pronounced or pronounced 'minimal sheak thin
with pressure flaker' is likely to have been used. If there
.are-no microflakes, ‘the" r1bs are indistinct, close together,
_located on" the distal half ‘of the flake scar, and the dlstal
_edge .of the flake scar -is either rounded or ‘irregular,

~ however,. the ‘flake could have been produced by minimal or

‘ moderate shear thln with. pressure flaker.

." LS
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GLOSSARY -

: AMPLITUDE - Vertical distance between highéet?and lowest levels
 of a force wgve. A wave of ‘greater-amplitude has a longer
trajectory to cover in the samelamount of time as a wave of less
amplitude. (eee Fig.-9) '

ANGLE (of flaking tool to artifact) - The .angle created by the:
flaking tool and the axis pﬂ the artifact. Helps determine the
direction of ‘force waves within the artifact. (See Appendix II B,
‘Section 2, Subsection 3 (1), b))

|. C : o
BEHAVIOUR - Particular method used to remove a flake from an
artifact or prefornm (e g minimal percussipn thinning with
antler billet' is a behaviour which involves the removal of a
’flake using a minimal amount of force, ‘the percussion technique,
and an antler billet in order to remove a long, thin flake intended'
o thin the artifact.) - - .- e

- BILﬁET - Tubular antler percussicn tool, usually with one rounded

end. | _\ ,

~BULB (of percussion or of force) -’Conical indeﬁtation oF variable

- size at the prox1mal end of the flake scar.

‘ «Bulb dietinctivenees. whether the bulb can be seen clearly e
(*distinct'), 1s somewhat difficult to see ('intermediate'),
or cannot be seen at all ('not v1sib1e') (see Table 1).

: -Bulb size- -length~ ratio of bulb length t6 maximum length of

' . flake scar (see Table 1)

: ;-deﬁthz estinated or calculated depth of bulb
o, :

COBBLE (or HAMMERSTONE) - Small rourided stone used. as a percuss1on
; toal- (cr as an abrading tool if the cobble is split: the split
surface is the abrading surface) ’ ‘ |

R | . Cont'd
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’T‘COMPRESSION (WAVE) - Incohing force wave sent thrOugh the artifact
by the flaking tool. Becomes a 'tension wave when it is reflected
_(see Fig. 6): ' A ;

o ) L ue.
/ i

, . y 3
‘DISTAL SHAPE (or Flakp scar shape at distal edge) - The shape of’
the distal edge of a lake scar.. May be - rounded' 'straight’,

cr *irregular’ (see.Table 1)

"DYNAMIC LOADINGv(or IMPULSE LOADING) - Situation where the force <:>
is rapidly transmitted to the surface of the material. The type
of loading associated w1th percussion flaking. o i"

A\ o T

EDGE=DAMAGE (or Proximal.margih~damege)'— Any steppihg,_hingihg;J

 shattering, or imbedded flakes observed along the proximal margin

:of a flake scar, caused by the fbrce applied in this area by the
. fflaking tool (see Table 1). .
. <Stepping: tiny step(s) along the margin
Slde view — '. R r .
-Hinging 51milar to stepping but top section is undercut

_gsidev1ew —_— o
--Shattering area of crushing of the stone
~Imbédded flakes: t1ny scales where very small flakes were
' produced on the platform surface of the removed flake but
" 'did not completely. come off. '

EDGE PRESS ON ANVIL”-fFlaking technique where the flakes are
_ Iremovedrby pressing the edge ofian artifact against a large'stone. '

EDGE SHARPNESS (or Sharpness of proximal edge) - Whether the edge
of the flake scar is 'sharp', 'intermedlate , or 'dull' to the
touch (see Table 1).. ‘ e o _ T

+

-Cont'd
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- EDGE-UNIT8 = Inoludee;jpe ehoatdng and rub unite. Fleking behaviours. -«
produoed by using low levels of force and affeoting only the
proximal ‘margin of the artifact.
,EXPERIMENTAL EOLLECTION - Collection of bifacee made by a modern- ))
‘ day flintknapper.. Each biface edge bears the flake scars produéed
by a specific flintknapping technique (or behaviour). These are
produoed for analytical purposes (e g, Knife River flint experimental
-'oolleotion) o - o h SN
. FAILED SCARS - Soars that do not correspond to the aim of the
}'flintknapper. .
' -Platform crushing: platform area’orumbles and the flake Sgar
is not of the desired type. )
~Many tries- thw~21intknapper is unable to remove the desired
type of flake on first attempt and goes over the same area
repeatedly until he is sucoeesful
-Wrong force: the flintknapper uses more foroe than 1ntended
-and the resultlng flake scar is larger than inhtended.

-

o

: FLAKE SCAR - The’ nEgatlve 1mprint of the removed flake on the
'bartifact. ‘

i

0

FORCE' (LEVEL) - Approxlmate amount of force used with a partloular

method when removing a flake. ‘Can be 'minimal’, | moderate y OT
subatantial' L
r’.

: FbRGE;WAVES‘- Waves sent through the artifact by the action of the
flaking”tool. The incoming force waves are referred to as :
*compression’ waves., These are reflected as 'tension’ waves.

‘When compression and tension’ waves meet, a zone of stress is q;eated

fwhich, if strong enough, w111 lead to fracture (see Flg. 6) |

Cont'd



|
§

&

.t

o . 112,

S , :
'ﬁ"ﬂ " ,‘A;‘ f N7 \ 4 )

FﬁﬁEfSURFACE = As the force wave reaches thd_distal‘.ugo of the -
stone tool, it encounters a 'free surface' (air) and is.reflected

back into’ the stone (see Fig. 6). | N
GRAMMAR - Set of rules of flintknapping that become habitual in .
thé accomplished flintknapper. These rules include the type of
behaviours: each craftsnan prefers to use foi Hpecific purposes,

and the order in which he uses them. Once a flintknapper has

become skillful, his grammar is falrly static and not altered

,1very often or(easily. B : : | .

v . ' . L . ,"

| ,HAMRSTONE,'- See\COBBLE | o
u o i .

ro

INDIRECT PERCUSSION‘: A flaking technique where an antler billet -
resting in a spec1flc area of the artifact's edge, is hitdy a
second antlex billet. The resultlng flakes are usually larger
than dlrect percus31on flakes.

“

INTER-GROUP SIMILARITY INDEX - Average number of correlations
between technological groups such as pressure, per§h551on, and
edge units. The correlations refer to the number of attribute

states shared,by two behaviours.

INTERNAL COHESION INDEX - Average number df attribute éorrelations :

shared by the behaviours making up a single technologlcal group g%ap'

(e g. percuss1on, or pressure, or edge unit group).

. MICROFLAKES - S¢r1es of *liy edge indentations;seen on the

proximal edge of‘the £  ar2d and produced during the removal
of the flake (see Tatie - L ’

&

MINIMAL UNIT - Inclug»g ail beraviour units using minimal amounts

;of~force only (or moderate i earlng), such as the edge units

AT

and the minimal pressure and percussion units (e,g. minimal

pressure shape').

‘cont'd-. .
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~MORPHOLOGY (o Amuwm) - Phystcal chatacteristics (and their
state) seen on the surface of flake scars (e.g. edge damage, lb
of force, etc.). ,
MOVING THE EDGE IN - Removing a portion of the artifact's edge in
order to alter the shape of the 'artifact, straighten the edge, or
to remove unwanted projections.”

» !

‘PERCUSSbe - A flaking technique where flakes are remeved by
hitting the edge of the artifact with a percussor (cobble or
antler billet).

v

»

PLATFORM COLLAPSE (or Morxphology of the proximal edge of the
flake scar ) - Whether any portion of the platform was removed o
fduring flake removal. The extent of platform collapse is
represented by the shape of the proximal edge. Increases from:
'straight' to 'flat curve' to 'U-shaped notch® proximal edge
shape (see Table 1). X,A
'PLATFORM PREPARATION - Re-touching of an edge in order to
prepare it for flaking., May involve the removal of unwanted ‘
projections, thickening of the edge in order to a&oid platform
collapse, or a number of other types of\pletform prepatatian.
Often done with the help of an edge unit; |

PRESSURE - A flaking technique where flakes are remo?ed‘simply
by applying pressure to the desired ares with avpointed antler
(or at times copper) pressure flaking tool. '

PRESSURE RUB - "Rubbihg across the édge with the tip of a pdinted
‘tool such as a pressure flaker; usually the artifact is held flat
80 the p:essuie rudb canobelapplieé dowqyard"...'(Young and
Bonnichsen, 1984: 31). One of the edge units., _ ‘

Cont'd’
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RE-SHARPENING - Removing flakes from a dulled edge in order to
sharpen it again. o S '

RIBS - (Also‘knowﬁ in'the literature as 'ripg}es’). Visible waves
thdt extend from the proximal to the distal edge of a flake (usually
. ' ysoutside the bﬁ;b of force). These waves are perpgndicular to the
direction of‘fhe incoming,force‘waves and are ihe/direct result of the
interference (meeting) of the stress waves. Ribé may be present on
some flakes but not on others. The percentages liéted in Table 1
(Attribute #4.1) refer to the number of flake scars exhibiting ribs on
an experimental artifact flaked with the use of a éingle technique ‘
(also referred to as 'rib prevalence' in the text) (see Table 1),
~Distinctiveness: refers to the size (helght) of the visible
ribs on an individual flake scar. DistMctiveness of the
ribs mdy be 'indistinct' (faint), 'moderately distinct’,
pronounced', or may vary from'one?scar'to‘the next on

) the same flake scar. :
~Spacing: ‘*efers to the location of the ribs (on“%he distal
half or across the entire flake scar) and to their spacing

(close together or relatively far apart).

RUB ABRADE - "Rubbing the edge of the grtifact,with a*back and
forth movement, parallel to the edge, with an abrasive tool
such as a rock (g;inder)". (Young and Bonnichseh, 1984: 31)
One of the edge units. = . :
'RUB BUFFET - "Dragging a tool such as the flat side of an antler
‘actoss ‘the edge of an artifact”. (Young and hohnichsen, 1984: 31)
One of the édge‘units. . - :
y v
SCAR SIZE - Dimensions of the flake scar. A .
-Length: ratio of flake scar length to maximum width of the
artifact at that point (see Attribute #1.1 in Table 1).
-Depth: depth of the flake scar measured at the mid-point
between the end of the bulb and the distal edge of the
scar in the "Reflex Metrograph collection (only).
, Cont'd
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" SHAPING = The removal of flakes fron the i.mmdiate me.rgin of an T

artifact in order to alter the outline (shape) of thay artifact. ..
Shaping flakes usually over],g in orddr to produce an even (stra.ight)g. |
ors ML

new edge. - ‘

SHEARING - Flaking technique belonging to the 'edge unit' group.

- Performed by "preasing the flat side of a tool against the a.rtifact
edge and slowly twisting it (either perpendicularly or diagonally)
across the edge" (Young and Bonnichsen, 1984: 30).

STATIC LOADING - Situation where the force is applied to the solid

over a relatively long period of time. The type of loading

associated with pressure flaking. . C .

STRESS - The amount of force per unit area cPeated by the meeting
of iriéoming (compression) and reflected (tension) Waves within

© the solid. ' |

SUPPORT SYSTEM -'The manner in which the flintknapper holds the
artifact being flaked and the strength of such support (see
Appendix II B,Section 2, Subsection 3 (1) ¢)).

TEARING-~ Short, parallel.lines along or nea'r the edges of the
flake scar (see Table 1). '

TENSION (WAVE) - The force wave after it is reflected back mto
the stone upon encountenné a free surface (see F‘1g. 6, and
COMPRESSION WAVE).

‘ 'I'EBMINATION - Refers to the gradient of the flake scar at its
extreme distal shape as it meets the uifflaked surface of the

" artifact. (see Table 1) ay,

-Step: abrupt termination forming a 'step’ sca.r'
-Feathered: gra,dua.l termination that simply fea.thers out

____,_——4'—"— g-~ .
scax} N . Cont'd
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THINNING - The removal of long, thin flakes intended to thin

the artifact or to remove protruding ridges from the surface of | N
_the artifact. "

.
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TQBLE I-1 X v o

@y

BASIC RESEARCH DESIGN FOR EXPERIMEEIAL ARTIFAQT | !

EDGE RUB: ”
1. (1) Rub: abrade with cobble ,

(11) Rub bulfet with cobble . v

[ 4 ‘-, o, B ' . .

2. (1) - Rub buffet with antler billet

.(11) Pressure rub with antler pressure flaker

‘ N :
, AN

SHEAR THIN: v
3. (1) Hinimal shear thin with antler pressure flakcr L

(11) Minimal shear thin with cobble (grinderlﬂ
4. (i)  Moderate sheéar thin with antler preseure flaker

©(11)

Moderate shear thin'with cobble (grinder)

SHEAR SHAPE: -

5. (1)
(11)
6. (1)
(11)
PRESSURE
7. (1)
(11)
81 -
. )
PRESSURE
‘9, (1)
(11)

PERCUSSION THIN WITH BILLET:

10. (1)

.«

11, -

(11)

Mhnimal'shear shape witn antler pressure: flaker

Minimal shear shape with cobble (grinder)
Moderate shear shape‘with antler pressure flaker

Moderate shear shape with cobble (grinder)

. - 1

THIN:

Minimal pressure thin with antler pressure flaker
Moderate pressure thin with antler pressure flaket

Substantial pressure thin with antler pressure '

- flaker

SHAPE: =

Minimal pressure shape with antler pressure flaker
‘Moderate pressure shape with® anﬁ%&&m;ressure
flaker ,

L}

- Minimal percussion thin with antler billet

Hodefate percussion thin with antler billet

Substantial percussion thin with antler billet

T Cmt%

e

]



IABLE I-1, Cont'd S W’a
PERCUSSION suAPE WITH BILLET e =

] W‘(i) ‘ @@nimal percussion shape with antler billet
o *‘(ii) derate percussion shape with antler billet‘

U Yy B . .
;o ! : . . ) S

"PERCUSSJON THIN WITH COBBLE‘

3.7 (L) Minimal percussion thin with cobble
(11) Hoderate percussionothin with cobble

14“? v Substantiai‘percussiOnE;hin with cobble
‘ il : . . 'é . \_ . .‘ . ,
PERCUSSION SHAPE"- WITH COBBLE L ’
5.'(1)«. Minimal percussion shape with cobble K
‘(ii) Moderate ‘percussion shape with cobble
E o ; e o
IN@IRECT PERCUSSION THIN. v
: ; :(0 . . : . .q'
16. (1) .Moderate indirect percussion thin
' (11) Substantial indirect percussion thin

e - s T x
CFLUTING: .~ S o
..LT;i_“‘i pressurevfiure S |

18. L,i ‘Direct oercussionfflute ]
 iéw é_ . .Indirect percussion:flure“ h

"RESHARPENING:"
i

20. (i) Pressure over pressuré
:(ii) ‘Percussion over pressure

21, (4Y Pressure over percussion‘
(L) Percussion over percussion

OTHER:
50 - Edge press on anvil
o TR T ‘



 TABLE I-2:
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 KNIFE RIVER FLINT EXPERTMENTAL COLLECTION - _SUMMARY
EDGE RUB
uRub’Abrade Rub _Buffet .Pressure Rub
Cobble " Cobble Billet Pr. F1.
117 14 21 213
1.9 Flake Scar Size Attributes-
. |1-1 flake scad  yppy VERY vEky | vEmY
| size | MINIMAL MINIMAL | MINIMAL- | MINIMAL
2.0-Flake Scax Proxlmal Edge Attg;butes' .
2.1 edge DULL INTERM.* | INTERM. - SHARP
sharpness | . -
2.2 proximal | & | Mo M
marg:m ABSIi (vut sma11)| MOD- f MOD.
12.3 'microf-, | aBsmvt RARE . *AkiENTv | ABsEnT
flakes - | - L '\
} t. " 2.4 ed e ' . ’ I i ey .
| nospho- | STRAIGHT | STRAIGHT | STRAIGHT '(PS,ER‘C5?%
logy S ' ' - 36-41%)
2.5 platform ‘ y -
|| collapse PRESENT .| PRESENT | PRESENT PRESENT
3.0 Flake Scar Profile Attributes: : _
3.1 distinct-f  yor  f  NOT NOT NOT TG
"~ iveness VISIBLE | VISIBLE VISIBLE | VISIBLE®"
| of bulb | i
3.2 bulb . '
siﬁé ‘ X xf{ X X
M.O Flake Scar Interior Mo;phology Attrlbutes- _
- |#.1 ribs: RARE | ,RARE | MODERATE | MCDERATE
__presence | . - -

-‘*-.2_ ribs: ‘Vlgisg‘)’suy IND. & Mop. |1, & VAR |MOD. & IND.
~distinct- (only 1 (only 2 (only 2 | (only 3
~1lveness only | cases) 1 cases) cases

. case) ; o

%.3 ribs: [(cL. ¢ E.) LYﬁot enbugh (cL. & D-}/ k (eL & E, {
spacing |(only 1 useable) - | VAR.) CL. & D&

; - case) " “i(only 2)  |(only 2)
| W >tearing | pmgENT 'ABSENT | ABSENT  |ABS./RARE®

5.0 Flake Scar Distal Bdge Attributes: — ' —

| 5.1 shang_ ~ ROUND STR./  |(gp., STR.,| ROUNDED

, o (some STR.) | RD. - ‘& IER. ) T

5.2 termi- | PRATHER FEATHER | , oo | FEATHER

nation S .

*See Table 1 regardlng abbrev1ated terms

’
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_ * See Table 1 regarding abbrev]

TABLE I-2, Cont'd | ‘ .
. SHEA R_THIN
Minimal g i .Moderate
Pr. Fl. Cobble "Pr. F1. [ Cobble
" 34 331 |t 44 Uii
1 0. Flake Scar Slze Attribute8° SRR -
[Pt ﬁ:‘;e scarl . vgmy - VERY ' | VERY VERY
> .} MINIMAL MINIMAL ° MINIMAL MINIMAL
.0 Flake Scar-Proximal Edge Atfrlbutes ‘ :
» . 201 edge +
" charpness | SHARP _SHARP - SHARP _ SHARP
2,2 proximal | = RN A ol
- margin . | LIMITED EXTENSIVE | LIMITED. EXTENSIVE |
damage - L L 1 o .
. 12.3 micro-~ - K ' L ol : ’
. flakes ABSENT ABSENT RARE/LIM.* RARE/LIM.
2.4 edge . R _ N '
, 0 morpho-~ | STRAIGHT ' | STRAIGHT | STRAIGHT, FL. c o1 487
logy " . © T |STR.: 38% |
[E-5 platforn |ABS.t 58 | ABS.: 528 | PRES.: 59% | oo
~collapse | PRES.: Lo% | PRES.: 48% | ABS.: L5% -
3.0 " Flake Scar Profile Attributes: ’\ — Lo
"~ [3.1 ‘distinct-]. yor  ~ [NOT VIS, - |- NOT | NOT VIS. |
. _iveness VISIBIE  |(DIST.: 22%) VISIBLE [DIST.: 30%)
of bulb |- :
3.2 bulb | 7 .
. s:.ze ' X X X X
8 | TIG) ll:la.ke Scar Interior Morphology Attrlbute\s:‘ ,
b . ribs:. ; .
| 44 _ Dresence MODERATE ' | MODERATE | MODERATE  [EXTENSIVE
. . bs: ] T A . ]
2(__ gis’éinct- i VARIABLE mogtly ~
 iveness (_gnv 3) _INDISTINCT | INDISTINCT INDISTINCT
.3 ribs: | CLOSE & | CLOSE & | CL. & E, / VARTABLE
spacing | DISTAL 4 | EVEN ~ | CL. & D} | (CL: & D3,
: . (only 3 CL. & E.,
- ’ 1 . cases) | F. & D¥)
lﬂt' tearing | ABSENT - ABSENT ABSENT ABSENT
530‘F1ake Scar Distal Edge Attributes: v N -
5.1 shape nostly D, VAR. VAR,  |[IRREGULAR/
(e STR) {RD. STR., (STR., RD.,| ROUND
5-'2 L . lrR.) " | “IRR.)
.2 termi- ~ ' .
nation FEATHER _ STEP FEATHER | STEP
Lated perms '

C‘ont '



TABLE I-2, Cont'd

SHEAR

SHAPE _
Y Mipimal . __Moderate
~ Pr. Fl. Cobble . Pr, Fl. | Cobble
L e _ 51 . 511 61 o 611
.0 Flake Scar Size Attributest « - :
1.1 fiake scan yery | vERY VERY | VERY |
size MINIMAL = | MINIMAL  MINIMAL _ | MINIMAL -
- R.O F‘la.ke Scar. Proxlma.l Edge Atibributes~ o K %
-1 “edee SHARP ] L |
Shorpneds | - SHA DULL  SHARP oDuLL ot
2.2 proximal - o : T ' o !
margin - RARE EXTENSIVE | MODERATE |EXTENSIVE
A damage i L , Co T
2.3 'H:;g; LIMITED  RARE ABSENT | . ABSENT
2 ;gf; ho- STR-? 55%* . . o ;PRA‘IGi‘ITZ l‘ ; o -
Toe (FL. C.: 36%] STRAIGHT | o’ cipyp | STRAIGHT
" {2.5 platforﬁ A ocopr | R ,
P ollapes zBﬂ?: E 3% ABSENT> PRESENT | PRESENT
.0 Flake Scar Profile Attributes: ' A .
3 1 distinct- v RIAELE
‘ iveness ‘}, NOT - NOT _ (NOT VIs. ’ INTERM.
“of bulb | VISIBLE VISIBLE DIST., INT.)
> bulb | | j MODERATE/
~ size x X | “‘INIMXAL | mINTMAL
.0 Flakéggbar Tnterior Morphdlogy Attritutes: | - .- — -
H.1 ribs: MODERATE | EXTENSIVE | EXTENSIVE | pyrcveom |
l resence | .. ‘ s ‘ . il ,
o ‘E:igm"t‘ P’fr?g?gggc4 'INi)II°TINCT INDISTINCT ‘I,ﬁg.' S;’m;gll)y |
iveness , - (also MOD..
1 ND
w3 .Z;chm g |CLosE& |oL. &DY/ | CLOSE & g°?:gecé'L .
_ DISTAL % CL. & E l.DISTAL 3 Dt also)
“.4 tearing | pupr | - RARE ABSENT | ABSENT.
.0 Flake Scar Distal Edge Attrlbutes- o ' -
5.1 shape VARIABLE . | VARTIABLE.
| STRAIGHT " ROUNDED (RD., IRR.;| (RD., IRR.,
' . . \ STR.) STR. )
| {5.2. terml— ‘WATHER & | o
| o | s FEATHER FEATHER | FEATHER

. % See Table 1 regarding aﬁbreviated terms
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. PRESS.URE

123,

THINNING

Minimal Toderate Substantial
74 744 8 |
.0 Flake Scar Size Attribgtes: ' o .
14 fi‘?’;e ‘scay VERY. MINIMAL/ MINIMAL/
,81Z ' MINIMAL MODERATE MODERATE
2.0 Flake Scar Proximal Edge Attributes: . '
el edee  SHARP' SHARP SHARP
-__sharpness : . : ;
2.2 proximal | ‘ : ' AR
N b , . MODERATE/ LIMITED/
©|  pemsin ) LIMTED | EXTENSIVE | MODERATE.
2.3 oo “LIMITED | LIMITED | LINMITED
. flakes. | (very small) (VERY SMALL) +| = . -
2.4 edge. tcem, L S U-SHAPED =
norpho- | STAIGHT: W | FLaT cumE | NoToH: b6
log’y’ . . . . ‘- . ' FLC Co 317
2.5 platform PRESENT ~ PRESENT PRESENT
colla.pse ~ - -
N (\v o
.0 Flake St Sca.r Proflle Attributes~ i o -
3.1 g&zﬁiggf‘ Nor | 4 wor vis, INTERM. &
BAserd ‘VISIBLE : ?E?T. | DIsrINeT
3.2 btulb x VARIABLE MODERATE/
size X V.MIN to SUBST.)| SUBSTANTTAL
2 (only 2 cases) v
4,0 Flake Scar Interior Mo;phology Attributes: .
T Bl ribs: - \RE to " MODERATE/ EXTENSIVE
_ ~ presence | LIMITED EXTENSIVE. T o
. .2 ribs: . " ' v
- distinct-| INDISTINCT INDISTINCT - ~ INDISTINCT
iveness | (only 1 case) (only 2 cases)
© 3 tivs: , CLOSE & EVEN/ | VARIABLE
spacing | (none useable) |CLOSE & DIST.% . (CL & E., €L. &
7 o - ' (onl,/ 2 ca.sesg D— F & D—)
-+ tearing ﬁfgﬂ‘ _‘OR E ABSE!NT ~ LIMITED
0 Fla.ke Scar Distal E(j._ge Attributes: C ,
5.1 shape - | yupTARIE o 'STRAIGHT/ | =~ STRAIGHT/ . |
|(STR., IRR., RD.) IRREGULAR IRREGULAR -
5.2 termi- | STED AND |
nation | FEATHERED STEP - STEP

* See Table 1 regarding abbreviated terms ‘
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TABLE I-2, Cont'd
. ~

1z

PRESSURE SHAPE
Minimal Moderate
- : S 94 911
1.0 Flake Scar Size’ Attrihutes: N
1.0 flake scar S ’
. sige VERY MINIMAL VERY MINIMAL
2.0 Flake Scar Proximal Ed Attributes~ -
2.1 "edge  SHARP SHARP
sharpness —_ 4 .
2.2 proximal R B .
"~ margih MODERATE MODERATE ,
. damage - R . L
2,3 micro- ARSENT B
7 Fekes CABSENT LIMITED
2.4 edge FYAT CURVE: 4% y
- . morpho- STRAIGHT:  31% ‘- FLAT CURVE
. logy S o
T 2.5 upi@tform - o _A‘ ,
' - collapseé ‘ PRESENT PRESENT
130 Flake Soar Profile Attributes:
~ ]3.1 distinct- - - -R g
\ iveness ‘ VARIABLE
'l of bulb NOT VISIBLE (DIST., NOT VIS.,*
) R INTERM. ) .
3.2 buld MODERATE/ MOD.-SUBST./|
| sE® X VERY SUBST. ‘
f.0 Flake Scar Interior Morphology Attributes: s
- [#el xibs: LIMITED EXTENSIVE
presence .
4,2 ribs: ) :
. distinct- " INDISTINCT ' ~ VARIABLE
. iveness (only 2 cases) (IND., and VAR.)
. a s
spacing CLOSE & DISTAL % CLOSE & EVEN/
‘ B : CLOSE & DISTAL %
b4 tearing | spsENT " ABSENT
.0 Flake Scar Distal. Edge Attributes:
5.1 shape — VARIABLE
| - - IRREGUZAR (STR., RD., IRR.)
. |5-2. termi- FEATHERED FEATHERED-
nation:-.

*See Table. 1 regardlng abbrev1ated terms

o
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' TABIE I-2, Camt'd |
____ PERCUSSION THINNING WITH BILLET
. : Minimal ‘Moderate. Substantial
| 104 1011 11
,O Flake Scar Size Attributes. R S
11.1 ake scay . VARIABLE
. sise MINIMAL (mostly V. MIN# ‘g%@ggﬁﬁg@ -
‘ MIN. & MODl
2.0 F‘lakg Sca.r Proxima.l Edg_ Attributes: -
|31 edee  SHARP . SHARP SHARP
: 8 ness S
12.2 proximal - S ‘ VERY'
‘margin ‘ EXTENSIVE - EXTENSIVE - EXTENSIVE
d e S _ , v
2.3 miozo~ [ ypopym LIMITED | - ABSENT
: akes / . ‘ e
2% edge | 4 STRATGHT STRAIGHT: 56% | U-SHAPED- NOTCH/
'{‘gg 0% . | £ FLAT CURVE - | FLAT CURVE: 44% | FLAT CURVE
7.5 platform | ABSENT: 0% | N —
‘collapse | PRESENT: 25%  'PRESENT PRESENT
' PARTIAL: 2% | -
3.0 Flake Scar Profile Attributes:. L L
3.1 distinct-| 3 yor . —— | VARIABLE - |
iveness g%‘éﬁcs:?w NOT VISIBLE ~ |(NOT VIS.,
__of bulb_ . , INTERM. , DIST )
[3-2 tulb . igipsaNTTAL/ e VARIABLE
B size VERY SUBSTANTIAL X (MIN.,, MOD. ,SUB.)
f-o z‘iake Scar Taterior Worpholosy Attritutes: -
T ber | ,mm—r%—g— — VR
reserice | EXTENSIVE || MODERATE' /| prenstv ,
2 N Sinct| DwDISTINGT/ VARIABLE VARIABLE
ils °*"| MODERATE (IND. to PRON.) (IND. to .
veness. fonly 2° case’s) | ; | MoD.-PRON.) -
I#3 ;‘;:cs;ng CLOSE & DISTAL 3 CLOSE & A CLOSE & ¢
| only 1 caee) DISML § DISTAL §
(N tearing r — , ABSENT or
ABSENT LINTTED AaMITED
.0 Flake Scar Distol B e Attributes: '
5.1 shape . A '
| o IRREGULAR 'IRREGULAR ROUNDED
p-2 ternmi- . FEATHERED STEP | FEATHERED -
_nation ’
*See Table 1 regarding -a.bbrevia.ted terms

Cont'd .
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ot

126,

, Minimal

121

. PERCUSSION. SHAPE WITH BILLET
" _'I‘S‘L Modbrate

1211

.1.0 Flake Scar Size Attributes:

1.1 flake scar

ize } VERY MINIMAL ~ VERY MINIMAL/
- ‘ e , / . MINIMAL
2.0 Flake Scar Prpximal Edge Attributes:
2.1 edge - SHARP SHARP
sharpness
2.2 proximal R ,
*  margin . Exq‘sNSiVE EXTENSIVE
. damage < - o~
2.3 nmicro- ) . —
p "7 flakes ABSENT RARE
STRAIGHT: 50%
logy .
w12.5 platform - ) , ,
: collapse PRESENT PRESENT
3.0 Flake Scar Profile Attrlbutes.
" iveness NOT VISIBLE M
of bulb R (DIST., INTERM., NOT IS
3.2 bulb VARIABLE
| size X (mostly V.SUB. & MOD.)
H.0 Flake Scar Intenor Mox:phology Attrlbutes-
- |l ribs: LIMITED' MODERATE
presence . : _
4,2 ribs: ) . . —
: distinct- " PRONCUNCED . : INDISTINCT
) iveness (only 1 case) - S
- B : ! - ‘
. 403 ribs: 5 . \. ¥ ! _L
. spacing (none useable) %gﬁ??‘gagigu' ¢ ’
.0 Flake Scar Distal Edge Attributes: ' —
5.1 shape ) ¢ ' ' c
: ' - -ROUNDED . 'ROUNDED
|5+ termlt | pRATHERED & STEP " FEATHERED
" nation .

* See Ta.ble 1 rega.rdlng a.bbreviated terms
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 TABLE 1I-2, Cont'd

)

PEHCUSSION THINNING WITH COBBLE

127.

“Minimal . Moderate Substantial
./ 134, 1311 14
1.0 Flake Scar Size Attributes: .
1.1 g}:§°us°a" VERY MINIMAL/ (alXAgzifgg;ies VERY SUBSTANTIAL| .
MINIMAL but SUBST.)* / SUBSTANTIAL
- |20 _Flake Scar Proximal Edge Attributess
2.1 edge ' | gupp - SHARP " SHARP
sharpness. L '
2.2 proximal B ' VERY
margin MODERATE MODERATE EXTENSIVE
damage : :
2.3 micro- ~ ABSENT © ABSENT MODERATE
flakes
ZQE edge 4\}» .
Tg;$h°' STRAIGHT FLAT CURVE | FLAT CURVE
2,5 platform‘ ‘ )
‘ .collapse PRESENT PRESENT PRESENT
. : e o o o ) -
3.0 Flake Scar Profile Attributes:
3 .1 distinct- | - VARIABLE. ‘ : '
-iveness . (NOT’VIS DISTINCT DISTINCT
of bulb [INTERM., DIST.):
3.2 bulb VARTASLE VARTABLE VARIABLE
sizé [MIN., MOD. (MIN-MOD, (MIN., SUBST.)
V. SUBST.) v, \SUBST )
4,0 Flake Scar Interior Morphology Attributes:
-7 el ribe: EXTENSIVE ' MODERATE VERY EXTENSIVE
presence ) n
e 4 . 2 ribgi . ‘ .
! . | VARIABLE - VARIABLE
' giStE“:t‘» MODERATE ~ [IND. to PRON., |(MOD., MOD-PRON,
enes {and vAR.) ' VAR.),
3 Tibs: - 1orose & EVEN/ | CLOSE & EVEN/ .
Spacing | CLOSE & DIST.% | CLOSE & DIST: | CLOSE & EVEN
RE ‘ (only 2 cgsess (only 3 cases)
" BT tearing T —LINITED to
ri‘ ABSENT RARE  |. MODERATE
5,0 {Flake Scar Distal Edge Attrlbutes'
p-1 -shape "I VARTABLE RO *
\ UNDED/ 1.
IRREGULAR . [STR.,RD.,IRR.) | IRREGULAR
5.2 termi- STEP/ -[ FEATRERED -~ STRP/-
nation FEATHERED (ST.: 39%) ' FEATHERED °

*See Table 1 regarding abbrev1g£ed.terms
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. PERCUSSION SHA

Minimal
151 4

-~

PE_WITH COBBLE

128,

Moderate

10 Flake Scar Size Atiributes: .

L

1511
- |

1.1 flake scan

" VERY MINIMAL

ize mostly MODERATE
8z (to MINIMAL)
2.0 Flake Scar Proximal Edge Attributes:
2.1 edge. ‘ .
sh ess SHARP. SHARP
2.2 proximal
margin EXTENSIVE . MODERATE
2.3 miero- : T
gty ABSENT ABSENT
2.4 edge ' ' ' : -
morpho= FLAT CURVE: 58% 4 STRAIGHT
logy jﬂ STRAIGHT: ho% FLAT CURVE
2.5 ,g§;;£926 , .
apse ' PRESENT PRESENT
.0 Flake Scar Prorile Attributes: ‘
3.1 distinct- VARIABLE VARIABLE

| & 01 ribs:

jveness i ¥ _
R ety (NoT vis./ DIST- )7 (mostly INTERMEDIAT}_;)
3.2 bulb . '
sizé VERY SUBSTANTIAL MODERATE
[;.0 Flake Scar Interior Morphology Attributes:.

, LIMITED VERY EXTENSIVE
presence ‘ ‘ o
4,2 ribs: .

2 1 . VARIABLE |
distinet-| "(yop & PRON.) INDISTINCT:
*1Veness (only 2 cases) :

|#.3 ribs: - | pup APART & ON
- Spacing | pISTAL ¢ . CLOSE AND EVEN
v (only 1 case) i
- [ tearing ABSENT RARE
[0 Fiake Scar Distal Fdge Atiributes: :
5.1 ' shape TRREGULAR/ _ ROUNDED/
| | - ROUNDED TRREGULAR
5.2 termi- FEATHERED < . = FEATHERED
nation :

¥ See Table 1 regarding abprev,.iaf.ed terms

’

-
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: /
‘TABLE I-2, Cont'd R _
< - | INDIRECT PERCUSSION  [RE- | OTHER: -
THINNING HARPENING: | EDGE PRESS
Moderate  Substantial [Press/Press.| ON ANVIL
164 {1614 | 201 .50
1.0 Flake Scar Size Attributest
|1} Dlake scaxy yupiapie | - vemy MINIMAL/ | VERY
size (all categ.) SUBST.* | V. MINIMAL | MININAL
2.0 ﬁlﬂke Scar Proximal Edge Attributes: -
: 2 edge 1 mostly
ness | .smnp SHARD SHARP SHARP
2 2 proximal | , ‘ .
" margin | EXTENSIVE | EXTENSIVE| LIMITED gggggﬁé
d . )
2.3 micro- ABSENT MODERATE | MODERATE | -EXTENSIVE
_flakes - ' ~ '
2.4 °d€°h | rFar |4 sTRatcmr | FraT zs'rRAIGHT
horpho= CURVE FL. CURVE | CURVE FL. CURVE
logy ‘ T
2.5 platform, T | 1 ABSENT —
collapse | PRESENT 1 PRESENT | PRESENT PRESENT
' o ' 1 PARTIAL - '
.0 Flake Scar Profile At‘l%tes:
3.1 distinct-| VARD VARTAELE NOT NOT
iveness (mostl_y DIST,(DIST.‘ & VISIBLE VISIBLE
3.2 buldb AL [ —
* size (MIN. to. [MIN., SUB., X X
V. SUBST) V. SUBST.) | :
#.0 Flake Scar 1 Interior Mo Attributes:
1 ribes VERY T OERATE
resence | EXTENSIVE | EXTENSIVE | EXTENSIVE .
k2 e .| MODERATE nﬂ-mon/ - _
stinci=1. INDISTINCT INDISTINCT
ivegess (3 cases) ///
.3 rib‘;n cL. & B,/ |cL. &.&/>|cL. ¢ E./ | cL. & E./
Spacing lcrL.& Db |CL. ¢ 1 p CL. & D} | CL. & D}
‘ Mg | L
4 tearing N VERY ¥
g ' ABSENT EXTENSIVE | TARE RARE
.0 _Flake Scar Distal %ﬁ Attributess
.|5.1 shape [ VARIABIE | ) VARIABLE .
_ . . (IRR,, STR.,|(STR., IRR.,| IRREGULAR [(STR., RD.,
: , RD. RB.-TRR.) : '%’h)ﬁ'ﬁﬁ)"' .
5.2 termi- | STEP /7 — [STEP 7 FEATHERED | o
nation | FEATHERED |FEATHERED : 'STEP

* See Table 1 regarding abbreviated terms



GUIDELINES FOR BEHAVIOURS' COMPOSITE PLCTURES

TABLE I-3

130

- wwn e e i o —

ATTRIBUTE STATE % RATING PROCEDURE
-100% rexclusive J1f one attributa\ntatc shows a
81 - 99% +almost rating of substantial or better
exclusive (i.e. 61-100%) and is accompanied
61 - 80% rsubstantial by other attribute states rated
"minimal or less (0-40%):
only the state (value) showing
a substantial or better rating is
_to be used in the composite picture
41-60% ;moderate :1f one moderate and some minimal
or lessg ratings were tabulated:
- use judgment
\\\\ {e.8, -60:40% : use only the 60%
i> - . value
-Qj:jj% : use both)
21 - 40% minimal :41f all attribute states observed™
’ ' showed minimum or less ratings:
very, minimal

no clear pattern observed; indicate
attribute state as variable and

. 1list all attribute states 1nc1uded

N:B. 1If only a few.flake scars were analvzed (1 to 3-6) and their.
~values for a particular attribute did not clearly fall under
one particular attribute state, list all attribute states in

the composite picture (i.e. variable) (eg. 5 flake scars:

X 2 showing rounded distal edges,&} showing irregular distal
edges and one showing a straight distal edge:
~  this behaviour as resulting in irregular or rounded or .

straight distal edges)

categorize

.
L3




131. :

TABLE 1-4: LAKE ABITIBI WELDED TUFF‘ DATA: SUMMARY (Pollock, 1984)

L S R . SUMMAHY
o ’ PERGUSSICN " PERC! ,ISSION PRESSURE - >+
BI COBBLE PRESS, FL. e
Ii.O Flake Scar Size Attributes: “
1.1 Zflake scad
) size :
.0 Flake Scar Proximal Fdge Attribtutes: ,
2.1 edge p .
sharpness | . S}.{ARP i SHARV# S HARP
2.2 proximal [ 'wop 4o | MOD. to | LIM. to | n/e
. mareln gy, | v.oExT, | MOD. PR B/C
2.3 micro- ‘
__flakes - -
2.% edge FLAT FLAT U-SHAPED
morpho- CURVE . | = CURVE NOTCH
slogy , .
, , . B/C. PR
2.5 platform : N
collapse i -
.0 Flake Scar Profile Attributes: 'NDT s
3 .1 distinct- NOT " NOT ' .
V iveness ' ("pinched C/B/FR
of bulb VISIBLE VISIBLE hen vis. )
' 3.2 buld Length: Lengths Length: Length:
.  size Longer .| ' S | 'B.
Depth:  ~ | Depth: | Depth: _ | Depth:
t. | Deeper B
4.0 Flake Scar interior Morphology Attributes:
o lSsence or LIH, ,
02 riml g ’ /\
distinct-| IND. IND. IND. PR/B/C
h_ iveness :
4.3 ribe: (Om R & CLOSE &
spacing |2 dist. ridges T
‘| neax termin,) F‘&m EVEN
4.4 tearin
.0 ¢ Scar Distal &e Attributes-
{51 shape [ pp, &, STR. RD.  |C: STR.
’ STR. *  _|(some-STR & | B: RD & STR-
A . . 1. IRR.) | PR: HD.
5.2 termi- |FEAM. & | gmep m—i‘ s5T3 PR:F;
nation | STEP -' : (some ST.) |Bs F'& ST

*See Table 1 regarding abbreviated terms

~



'(

TABLE I-5¢ gmoacmfrom u,mg mﬂﬁ ?,_umm (Young md Boﬂniomm., J
' PEfiICUSSION ' | PEROUSSTON | PRESSURE .Panssu- o
: , THI® THIN - | SHAPE, ' %,
|conBLE BILLET PHESS. FL.| PRESS. T
11,0 Flake Scar Sise Attributes: e Ll
1.1 flake.scar| mostly increases | lincreases |- v by
‘size | MIN.*  |'with with R S y
e " | force ' o
2.0 Flake Scar Proximal Edge Ati.ri‘wtes:
2.1 edge
p ese SHARP - ' SHARP
22 P’-’°"i°‘a1 shape: EXT.[ o
mareln | ghine mop.| BT
2.3 mic,;o- — [ thin: more mobt at " LIN. to
akes phape: less mod. force | MOD.,
2‘.“" %‘3 L . . ‘I from .
.1~ morpho- FLAT FLAT 5 STR/FL.C to FLAT
1day - CURVE CURVE ? [FL.C/U-NOTCH| CURVE *
' with force
2.5 platform ¥
‘ ‘¢ollapse ) !
3.0 Flake Scar Profile Attributesz . _ A
[3.1 distinct- | less often .,
. iveness than press. more Qen than cobble“’
_- of bulb or 'billet - !
32 b flatter rapid cIfhb out of bulb
Slze (elimb out . ‘
| pf buld is | y
‘orﬂe ————— —-——————-‘—L—————
" | gradual) bit broader | "pinched" at ‘proxinal
than press.’| end -
b'ulb :
.0 F’la.ke Scar Interior Motghologx Attributes: 9
l;.1 ribs: EXT MOD. to EXTJ] LIM. to EXT| approx.
presence - ) with force |-with force~) MOD. '
2 Tibss- b IND. S o
distinct- IND. [(lor2 IND. - IND.
iveness : ° PRON. near , '
' \ termination) :
3 ribs: ThinsF & VARICL & B to . .]CL & EVEN
spacing Shape: VAR _[VAR.-with | CL & EVEN [often F &
o / force _ 0
I-T tearing <, 1 2
.0 Flake Scar Distal Attributes: - _ :
- 15.1 ' STR. or | SIR. to STR/RD to | VAR.
/ - ~ RD. STR/RD "STR with | (mostly
‘ : __|with force | force STR. or RD.|
2 termi- FEATH.. TH. (bit.[FEATH. to ST} . FEATH,. '
~~ _ nation * BT with force with force mostly

A uz.
: ’

N N—y,

CEw e

-~

. *3ege Table 1 rega.rding a.bbrevi

_terms



TABLE 1-6 REFLEX METROGRAPH DATA

133,

: SUMMARY
’ THINNING ONLY 1 ‘ IT III
] FORCE: SUBSTANTIAIQ SUBSTANTIAL SUBSTANTIAL ; 'SUMMARY
N n TECHNIQUEH PERCUSSION PERCUSSIOIS | PRESSURE _ ’ 4+
: .. TOOL: 'BILHJ;TMM +o. | COBBLE: PRESS FL. ' :
1 0 Flake Jcar Size Attributes: . B J -
1.1 flake scax] 10-57 mm. 254«1'2 mm., | - 9-16 mm.. -
g I sme avg. 33.4 avg., 30 mw | avg. 12.3 PR C B
‘ _{median: 33 | median: 29 | median: 12 |
.2.0'Fla.ke Sca.‘r Prox1ma.l Edge Attr1butes= R
- 12.1 edge -
‘ -sharpness
2.2 proximal V EXT * YL EXT.
v . margin (5/6 or (5/7 or | PR - C
-damage 837) 7171, bltL, :
2.3 micro- ‘o
L flakes . . . -
125 edge FL.C (63%) F‘L.C (100%) | FL.C: 507
‘|~ ' morpho- | (STR. 17% one is ° U-N* 50% o
" logy U-N. 17% very deep). B .C PR
e « TRR. 4%) ' x A
2.5 platform B S
- ___collapse , l,
.0 Flake Scar Profile Attrijstes: A
. ]3:1 2‘1:;;:*-' 12/14 avre | all are
: of b ulb v:|.s1ble ‘ v1s:Lb1e
3.2 bul'b ' Length‘ LI Length° :
size SUB.: 39% SUB.: 57%
¥ | Mop: 38% - .f MOD. s 29%.
MIN. - _SZ - V.SUB: 214
‘ 'De;pth' Depth- w;{, -{ :Depths-
[ .07=.2 mm | .O7-. Mianm 3=
lave: 11 | avg: AT 1o
_ - medla.n..i medlan..ii edlan:.i‘l A
’ & 4 & 130 & 13
{0 Fiake Bear. Interlor Mozihology Attrn.butes. ;
“J5.1 ribs: ' | EXT-V.EXT |  V.EXT
N : presence | (64=90%) .. (10@%&
‘@|Fz ribs: | PRON: 68% |
| distinct- | MOD-PRON:"
‘ iveness ‘% - 29%, |- <
r \ '1VAR..5;%, T J/
}.3 Tibs: | F&E: 7 s mam 7
7 spacing | FaD::12.98%F . | ’ m°:tgtF@ 2
. % iné' VAR:12. _’;‘.‘:" RO part -
! t AL ] . b » 4 “‘ ) . .
_Flake S®ar Distal’ Edge Attrlbutes. i ?
Sh@? | very few ‘,very"«gfé;:’ very few
1 R . STR. = | . SIR. . RD. :
|5.2 termi- |- T W | S 1%
4 nation : - L

{ *See Ta.ble ﬁega.rdmg abbrevia.ted terms .
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APPENDIX II . v L7

ANALYSIS OF KNIFE RIVER FLINT EXPERIMENTAL COLLECTION,

A) Analysis”bf artifacts:

As stated in the chapter on methodology, Robson

\

. . o : oo ‘ot
Bonnichsen struck off a number of flakes from the edges of

-

seventeen-prepared Knife River flint bifaces. HevﬁSed’a

single.behaviour ﬁswﬁ?oduce thé flakes from one edgé of each

~of the préfprggéﬁyﬂn'otﬁér words, all the flakes removed from
-one particulér'edge of a specific biface were produced by the

same behaviour. The successful and reasonably éomplete flake

: S L) '
scars from each of the 31 behaviours represented in the

H ' . . . ' ’
collection were analysed using a coding system based on 14

flake sgar'attributeS'and‘their values or states (see Fig. 5, -

~and Table 1).

-

'B) Ahalysis of data:

-
¥

. ? | .
~ The aforementioned analysis of the Knife River flint

s, ) . ’/ ‘
experimental .collection was (condensed to form the Basis from
. y .
which' the composite pictu;e of a typical flake scar from each
of the 31 behaviours was obtained. From these composite
: , ’ _ , , e

[y
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, o | .
: » : : T :
pictures, comparisons between individual behaviours and
broader categories of behaviours (e.g. pressure vs
:percussion) were made. The results were based on selected

+ v

attributes judged to be more dlagnostic than others. .
Explanations for some of these observatlons w1ll Dbe attempted"
ln chapters II and III. Tables II-1 toAII—44,may be found at

the end of this Appepdix.
v .

,}SECTIONllz BEH}XIOURS

Subsection’l: Comparisons within behaviour groups

j(ll Thinning:

' ‘a) percussion thinning:

i) with billet (see Table II- l)

Percusslon thlnnlng creates con51derab1e edge'damage
(extensive/very exten31ve) even at lower force levels. f4‘
The extent of the damage increases with 1ncreas1ng force.

Rlb prevalence follows a slightly different course: r1bs are
most(prevalent when substantial force.ls_applled, moderately‘
-prevafent at moderate force levels, but slightly'more |
prevalent again (moderate to substantlal) at mlnlmum force
levels. Ribs are generally falrly prevalent ih percusslon
thinning with blllet (moderate to substantlal).' Substantlal

amounts of force tend to remove more material than lower

$
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‘ “\'I\ t S
force levels, as revealed by the shape of the proximal edge

_ . V4
of the flake scar: flat curve at substantial force levels,

stralghter edge at moderate and minimal levels.«_In other
A

words, there is more platform 'collapse with increased force.
-5- - . . . . % Al

- )

s ' ' /"‘

il) thh hammerstone (see Table I1-2)-

The extent 9{ edge damage ahd prevalence 'of ribs follows
the same pattepé w1th reference to force‘levels, ‘as in
peyeus’ thlnnlng w1th blllet._ The degree of edge damage,:
howeVer, is not as extensive as w1th the antler billet. The
bulb of percu351on is more often v131ble at moderate and
substantlal force levels than when usxng~a minimum amount .of
force. The flat-curved proxlmal edge is produced by a
moderate or substantial blow. Aﬁlesser amount.of foroe

removes lese mater}almfrom the’pdatform area, reeultiﬁg in a

straight edge (see footnote =5-y. \ _ -

percu981on thlnnlng - summary:
PercuSSLOn thinning produces a con51derable amount of

. K R .
{4 - s

edge %amage (moderate to very extensive) which increases with
force.! Ribs are relatively prevalent at-all force levels

(moderate to very ex%ensive). They are most prevalent at .

substantial force levels but less prevalent at moderate than
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at minimum levels /of foree,” The emount (or forward
direction,-i.e.'depth'of curve) of platform collapse
[correlates with the use of increased force by the
flintknapper. This eellapse, howeverv-oecurs at lower force
levels with the hammerstone than with the antler blllet.

This fact weuld indicate less.force‘ls required to remove the
saﬁe amouht ef material with the hammerstone than with the
blllet. The billet, on the other hand produces more visible
edge damege.than the hammerstone./ The bulb oﬁxpercuSSLOn is '
somewhat more neticeahle with hehmerstenefggryvthan w;th '

7

billet work. o N ' ;o

/
4

The amount of material removed and the amount of edge
~damage appear to be,relatéd to. the tool used. The
. o ) o L .
hammersﬁéne takes more of the platform away, thus removing .

the potentially damaged edge. / o -
’ /

/
/
i ,/

: | .
a) pressure thinning: (see Table. II -3)

The amount of fofce used b the fllntknapper in pressure
thlnnlng determlnes the freque cy with which ribs w1ll be
seen on the flakes (rare to 1li ited at mlnlmal force, level,
mgderate to extensive at moderate force levegl, and extensive

at'substantial-force level). "1t does not, however, affect

the'distihctiveness of the ribs, whlch remain 1ndlst1nct at N

. all force levels. Greater force does not only produce ribs

more often, it also produces more platform collapse (from

A3
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straight/flat curve at minimal force levels, to flat ccrve at
moderate force 1evels, to U-shaped notch at substantial force
levels); and lncreases the chances of the bulb of percussion
‘being visible. When visible, the bulp“is a good size
‘(modErafe to substantial); Edge damage is éreatest at
moderate force levels, lesser at substanfial force levels,

4 . ),

and is least evident at minimum force levels.

Thigning - summary

Rle can be present at all force levels in thlnnlng
flakes. The greater the force used by the flintknapper, thee
more of the platforﬁ'area will collapse; resulting in.- |
prokimal edges that are.more‘and more concave with increasing
force levels. |

percusslon vs pressure-

PercuSSLOn thlnnlng results in sllghtly more edge damage
tﬁan does pressure thinning (l1m1ted—moderate-exteps1veovs.
moderate-extensive).’ While an increase in force is
parallelled byfan increase in the;extent of edge damage in
percussion thinning (see Tables II-i and II-2f, the greatest
amount of .edge damage in pressure thinning is found at
moderate force levels, is lesser at substantlal force levels,
and least at minimal force levels (see Table II -3).

i

Ribs are v1$1b1e more often with percussion thlnning

i -
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(moderate to very extensive) than with pressure (rare-limited

to extensive) Although rib prevalence increases with fo;ﬁe

ot

in pressure thinning, it is found to be greater at

[

substantial and minimal force levels and least at moderate
' force levels in percussion thinning |

Pressure thinning giviz rise to a greater degree of
platform collapse than does‘percussion‘(straight or‘ftat
curve for pefcussion vs l/zfstraight/l/Z-flat curve, or flat
curve, or U-shaped notch for pressure) (see lable‘II—3). |
This collapse is also evident at lower levels with pressure
thinning (already present at minimal force level) than with
percussion (collapse beglns with moderate force levels with
the hammerstone, but not until,substantial force levels with
the billet). | ¢

Note that as more of the platform is removed, less edge

damage remains (see Tables II-1,. II-2, and II-3):

pressure thiﬁhing:h more platform collapge
less edge damage
percussion thinning: less platform collapse

more edge damage
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e

=, platform edge

}‘ coliqpee damage

;-

’ .l,:{."""
pressure: w/ + -
percussion: - hammerstone: - I o
' - billet: - +

' e

No particelar'petterns were observed for thinning in
general with regard to the bulb of percession. Some of
Young's expef}mente using the reflex metrograéh, however,
have shown }hat some dif epces should have "been present

(e.g. hammerstone work s longer bulbs) (Personal

communication, David Young, 1986) P

(2) Sﬁaging:

a) ‘percussion shaping:

. ; . ‘
. " i) with billet {see Table II-4)

In pefcussion shaping with billet, an increase in the

. amount of_foree used Py the craftsman ievariably leads to the
following results. it increases the poseibility,o¥ edge
damage from extensive, at minimal force levels, to very /
exten31ve at moderate force levels (N B.:'substantial force‘
is not used in percussion or pressure shaplng). _;t causes an

increase in the prevalenqe:bf ribs (from limited to. moderate)
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‘\w

acconpaniad by a decregse in the diatinctiveness of Phese

ribs (i e. s are larger at ‘minimal force level). - It also
lncreases ;he chance of the bulb being visible: the bulb is

rarely g}sible when using minimal amount's of force but can be

rf/ing moderate strength.
Shaping is intendsd to ‘'move in' the edge of the tool
(sae glossary) by removing some material. The fact that no
platform collapse was observed would seem to indicate that
mdst of the flakes failed to do what the. flintknapper set out

to.do. For an explanatioh see Subsection 2 (1) below.

(3N
b

e : ii) with hammerstone (see Table 1I1-5) °

Althodg; witﬂ' different results, irjcreased strength

\ Lo {
;var‘ia%es in%%nerstone shaping as well.‘
R

g 'q ‘&‘érﬁﬁeg ln,.;ﬁ-ilb *‘pr?valence (from

for&%”&elvsr (i e. bulb can be e:.ther not v1s1ble, moderately
; NI

N A '
vvip iet. or visib]fe) Alfthopgh the proxunal edges of the

' ars. do not exhibit much curvature, platform collapse

lly qhite extensive. T‘he overlapplng of flakes has
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removed the lateral edgeu of most flakes, theref;re

. -

straightening the edge of the artifact as well as the edge of

-~

each flake_pcar.

Slightl§ more curvature is, however, visible with increased

force. 1
percussion shaping - summary: . o -
A , , _ . : :
Edge damage is at least ’ e . at all force 1 uals in

€ . : 3 A
percussion shaplng.- While rib prevalence increases w th

s
d (€

increased force, rlb"dlstlnctiveness follows the oppo ite

‘path and decreases with increased. force. Because of the

Y

shaping nature of the behaviours, platform collapse should

)

: haVe been observed in the form of a curved proximal edge.
The flake. produced by billet failed to show this feature.

The flakes produced by the hammerstone also showed straighter

edges than expected} but this. feature was explained by the

fact that overlapping flakes removed the fateral sides of
. ' 7 % :
most flakes, changing flat curves to straightkedges, s

a.
Y

Platform colla%se_is to be'expected, there“ore, in percuigion,
shaplng _

The use of the billet in shaping generally results in

. . :

L)
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Qe

more edge damage than the use of - the hammerstone. The

presence of damage lncreases w1th 1ncreased force in blllet
"but decreases w1th hammerstone work.' The bulb of percuss;on

may be. vislble at any force level with the: hammerstone but ‘
t’may on}y be v1s1ble when us;ng moderate force w1th the
'bllletﬂ\\That is to say, m1n1mal percusslon shaplng with
Vantler bfllet very rarely produces a Vlsﬁble bulb of
’percu351on. Rlbs are present more often on flakes pro@&bed
'with the hammerstone than the blllet.' |

A\

1‘a) pressure shaprng (see Table II—6)

In pressure shaplng, 1ncrea§ed force is: responSLble for B
A

an lncreased prevalence of rlbs, and to a: certaln extent, Ry

4

[}

1ncrease in rib dlstlnctlveness. It also'brlngs about
'elightly more . platform collapse (from a mlxture of stralght'
”edges and flat curves to flat curves only) and a@gs to the R
?11kelmhood of seelng a bulb of force. Whenyv131ble, the bulb
,13 relatlvely large (vdry mlnlmal/mlnlmal- 1@%, moderate
;35%, substantlal/very substantial- 55% therefore 9@% of
2 Vleble bulbs are moderate to‘very substantlal rn sxze)

-Edge damage 1s not affected by dlfferentlal appllcatlon of

fforce\ and remalns mbderate at both leVels. « o . | »

’ ) = 3 . -
o . REV ‘ P . !
. . N . B N .
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. case of the hammerstone.‘

T P e ¢ - 1

1Shaping -‘summarx o s . . - o

’Shaplng flakes in general produce a moderate amount of

]

,‘.

edge damage. Platform collapse 1s (or should be) present but

- never extends beyond a flat curved proxlmal flake edge. Af

sllght lncrease w1th lncreased force 1s,observed however.

‘Rlb prevalence also lncreases w1th force, and the percentages

r

'“at each farce 1evel are falrly constant regardless of tool or

/

"flaklng method used (llmlted in ll cases at mlnlmal force

leve13° moderate or«very extensi ve for- percusslon and

‘exten51ve for: pressure at moder te force levels). °

5 y , B
percussion vs’ pressure- :

Percu9310n,shap1ng tends to produce more edge damage
than does pressure shaplng (m derate to very exten91Ve Ve
moderate) : The frequency w1t whlch damage occurs in

o

‘pressure shaplng 1swnot affeéted by changes in the amount of

&

force applled toathe pressuje flaker. Thls is not the case. .

in perCUSSlOn shaplng, however, . where damage 1ncreases with

force whEn uslng the blllet and decreases w1th force ln the

'3.:/

Platform collapse lncreases from percussion with billet’

(stralght edge and no collapse in the Knlfe Rlver fllnt

,.experlmental artlfacts) to percussxon w1th hammerstone (some

vv:_.’

) curvature of the proxlmal edge observed although obscured by-

; QVerlapplng of flakes (see above)), to pressus; shaping wherep
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(flat) curved pfokimal edges are not uncommon. Increased
platform collapse is-also associated w1th anreased force
(except for percusslon thh blllet) l Collapse is. ev;dent at

'dower force levels‘(minimal)'in'pressure sbapxng than in ‘
percussion shaplng (hammerstone-- moderateﬁforce level;

: b;llet- no collapse apparent because of flake overlap)

| When 1t comes to rlb dlstlnctlvenese or 51ze, pressure'
Qand percussxon shaplng behave ln opposlte &i@s* 'v o '\'
dlstlnctiveness 1ncreases somewhat with force in pressure ”
shaplng but decreases in percusslon shaplng.

Hammerstone shaplng produces bulbs of perc%fslon more.

often than does blllet percussxen, or pressure shaplng The"

' size of bulbs varles, but larger bulbs (substantlal to: very
substantial) ‘are found only in flakes produced by mlnlmal

percussion shape w1th hammerstone or: moderate percusslon
.. _ e N : '
% shape with b;.llet. ' ( ' i
. t - - 2 . .
As wlth thlnnlng flakes, platform collapse and absence

of edge damage are related. In fact, lt follows exactly-the

same pattern as fo thlnnlng flakes (see Tables 11 4, II -5;

LI A

Ricel i
r Ny | i
»
¢ -
| i”‘r_)r"essufe!: more platfonm collapse : :
w7 |less edge damage- = .- AU
percussion; less platform collapse '

¢

'4_ more edge damage



o . S A a Elatform g Q :
' :, ' - collapse ~damag_ :
P 'esSUIE: - . o i “'\- ‘e

e o
- s . oY ) ! | i .
percussion: - hammerstone: ' l %

-

- billets - R

.(3) Edge Units: | o S

a) shearing - thinning-' o : ‘; R S

1) with pressure flaqu (see Table II- 7) B,

Shear thinning w1th pressure flaker produces no vislble

&

'bulbs, llttle edge damage (llmlted) and a moderate prevalence
: , 1&
of rabs. Except f£or- ribs, " whlch are sllghtly more , :f
Jdastlngulshable at lower force levels, the degree of force-g
W

[

used by the craftsman does not affect the outcome. No

platform collapse was observed, most llkely because of the

- -‘ AN e
stralghtenlng of ‘the flakes edges by overlapplng flakes (see.u

o - : ol
‘percu331on shaplng w;th hammerstone) C

Y
\

.j o

= 7 11) thh cobble (see Table 1I- 8) j.'. o

Shear thlnnlng‘w1th cobble produces. sllghtly dlfferent*

results. rIncreased»force‘levels lead to a greater prevalelj

*‘_of rlbs (although 1ndlst1net at elther level), and the;‘fA“

’

-appearance ‘of vxslble ?latform collapse. Agaln the~prokimal,,

“fedge of each flake scar was probably straightened by .

-'overlapplng scars. glv1ng the llluslon of no or lrttle‘



platformﬁcollapse. The bulb of percussion'is not visible,

and the edge damage is extensive., 'These last two attributes vﬂ

w

are not affected by the amount of’ force used

o

i

shear thlnnlng,— summaryx\ o L : /

e

..“ Shear thihnlng, regardless .of tool used, produces no o

o

visible bulb of force. Ribs are present relatlvely often

(moderate) and are most prevalent (extensive) on flakes made

)V\"v

by the ‘moderate shear thinning with cobble method. 'The ribs

rare lndistinct except for mlnlmal shear thin with pressure.
I

flaker which creates r1bs of varlable sxzes.‘ Because of_;h

overlapping of flakes,-llttle or no platform collapse 1s‘

ViSIblea- It does seem to occur 1ower force levels when
{ﬁ ‘ , 4 9 1.

uslng the cobble rauﬁer than the pressure flaker,fhowever.“

2

-
The use of the cobble also results in much more edge damage

' %
than’ is caused by the pressure flaker at elther force level

(extensxve vs llmited)~ leferent force levels do not. 'Qbf

significantly affect the outcome of. flake scar attrlbutes,

with the foLlowing exceptlons: an. 1ncrease in force u51ng

S

 the pressure flaker results in rlbs that are somewhat larger,

and in an increase “in rib prevalence and platform collapse

, when us1ng the cobble as a shearlng tool “
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‘o). sheari_g - shapingg : ;:tp_.ﬁ_,§~.;
s A i

s

i)ryith_pressure_flaggr (s Tab¢b)II 9)

At minimal force levels there are no pdlbs of rce, nd’,
t
visible platform collapse (see section on percussion shaping

w1th hammerstone), and little or no edge damage. The

‘% L]

-~

. application of more force results in the appearance of edge
damage moderately often, an increased prevalence of ribs
acqompanied by a decrease in the 51ze of these ribs, the
Aappearance of some VlSlble platform ‘collapse, and of a bulb,
of force (sometimes vigible, sometimes intermediate, and
-sometimes.nOt v1sible at medium force Levels;,but‘rarely
v151ble at minimal force levels) The bnlb is.nOt overly
large, however, never exceeding 3/8 of the flake s length
(i.e. moderate'hulb smzé). l ‘, ' “ - .

.

ll) w1th cobble (see Table II -10)

e

Shear shaping with the cobble ‘produces -extensive - edge
damage and the frequent presence of ribs (extensive to very

extenSive) ~The ribs. are,more prevalent and more distihgt at

,. oo

‘ higher force levels. TheAbulb of percussion, which isrnotw
Visible at minimal force levels, becomes sO at the moderate
force level althougﬁait is never 1arger than moderate (l/4 -
3y8 of maximum f£laké scar length) Platform collapse was not .

vVlSlbIe (see section on percussion shaping with hammerstone)
_xm



o

shear shaping - summarx‘ A; 3 .' o

N

. In shear shaping, the’ bulb of percussion Ls affected by /

"~ the amount of force used, and does not become v1sib1e until &'§
moderate force is applied. It 13 al§o~relat1vely small (very
small to moderate) in comparison w1th the ;aximum length of
each flake scar. Very few bulbs are visible at minirmum force
levels. Rib presence is at least moderate and increases w1th

A

force, as does rib distinctiveness in shear shaping with a

3

cobble. The distinctiveness of ribs seen on shear shaping
flakes produced by the pressure'flaker is, however, inversely
'proportional to the - amount of force applled.‘ The cobble
produces ribs more frequently than does the pressure flakerh
_.The absence of visible platform collapse in most cases was
explained earlier by the overlapping ‘of the flake scars.iiIt'
lqecomes VLsible only with the application of moderate amounts
. of *force u81ng the pressure flaker (50% straight/50% flat

1]

curves). ,The cobble creates much_more edge damage than does
\ . i ‘ § . . R
the pressure'flaker (extensiVe vsvabsent/rare to mOderate);

While tﬁe frequency w1th which edge damage octurs 1ncreases

with force with the preseure flaker (absent,or rare, to

:

k“moderate), it*remains extensiVe at both force”levels w1th the

cobble.
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‘shearing - summary:

The‘shearing behaviours do not often produce bulbs of
force. Only”two of the eight sﬁearing units are

'characterized by visible . bult/ﬁ in both cases shaping units, -
i

and not untll moderate force

s used (i e. moderate shear
shape with cobble or prespure flaker)} The:bulb'is visible
or 1ntermed1ate ‘only in}ﬁ4% of the flake: .scars when the |
amount of force used LA shearing is mlnlmal. When v1sib1e,
the bulb is never large (very minimal to moderate).

" Rib presenge is at, least moderate and‘ribs/%re slightly
more prevalent'ln shear shaping than in shear thinning,-as‘
well as when u51ng the cobbleé as opposed to. the‘pressure
flaker. There 1s also\a general tendency for an lncrease of
r1b prevalence (i. e{'more flakes exhibiting ribs) w1th
increasing force. They are perhaps slightly larger (more
dlstlnct) ‘on shear shaplng flakes, where thelr
_dlstlnctlveness increases with force when using the cobble
but decreases with force with the use of the .pressure flaker.‘

The prox1mal edges of 'the flake scars retaln their
'[curvature only in moderate shear thln with cobble and
moderate shear shape with pressure flaker, thus indicatlng
‘;these two shearing units produce somewhat more platform
collapse than do the remaining six. Although no explanation -

was found for this, the above 1nformatlon indicates that when

shear thinning an edge, platform collapse occurs earller with
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N / ;
~ the cobble; and-when shear shaping, it occurs ear}ier with

the pressure flaker. N
Shearing with a cobble leaves moreffiakes:damaged at
" their proxiMal edges than does shearing’ with the pressure
flakert”regardless of the level of force used (exten51ve vs.w
. absent/rare to moderate). With the exception of'shear
shaping with the pressure flaker, the frequency of edge
idamage is not affected ox increased force levels.

»

LN .

- c) rub units: B

1) -rub buffet'6‘: with'oillet and with cobblei
| ﬂ (see Table Iifll) - | .
“ﬁf_//' Regardless‘ff/;he'tool used, rub buffetting produces no
piatformicoilapse,'no‘visibleubulbs, and moderately frequent .
‘edge damage. In fact, the only’attribute affected’by'the
tool used is rib Q&;sence which 1s moderate w1gp the usé of

the antler billet and rare w1th‘the cobble.

ii) rub abrade with cobble and pressure rub

Ear s with pressure flaker (see Table II- 12)

4{f;sure rub creates more edge damage and a greater

frequ?‘cy of ribs than~rub abrade. The ribs, howeverf are
QB - "
n&yer larger than moderate, and the bulb of force is rarely

‘visible. the ‘overlapping of frakes in rub abrade removes any

A -
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t

apparent sign of platform collapse.. The issue is slightly
more complicated in the case of preesure rub. When using .

that technique, the flintknapper .works the same small area

repeatedly in order to remove materlal and straighten the
edge of the artifact. Upon close examination it appears each
small flakevhas.é straight proximal edge. ;Because_of;tﬁe !

' repeated appiicatich of pressure rub over thexsamgysmall
Aerea; ;emcva; cf'ﬁaterial eventhally occure; A single
’,pressure rub flake scar may not exhibit platform collapse‘
through_ a concave (flat curve) proximal edge, but the small

areas of concentratlon of these individual pressure flakes
~
ot .

do. :

f

rub units - summary: v

' The frequency of edge damageﬁiﬁ/flakes created by a
,rubbing}technique is mainly moaerate. The,exception is
rub-ebrede)wﬁich produces little or”po”edge'damage.

" Ribs are absent orK;are’with thé use of the cobble (rub

buffet with cobble and rub abrade with.cobble), and moderate'

with the use of the antler billet (rub buffet) or antler
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pressure flaker (preesure‘rgP). When vieible, the ribs are
seldom pronounced ﬁindletinct.to moderate to variable).

,The bulb is rarely vieible in rub units. The small size
of the flakes, however, makes it difficult to clearlf see the
morphology of the interior of the flake scars. . a

The .only rubbing behaviour exhibiting signs of. plaﬁéorm
collapse is preeeune_rgb. As described €arlier the collapse

' )
is not due to one individual flake but to a series of flakes

i v

concentrated in a small area on the ‘tool’ s edge. )
The four rub units can be dlfferentlated as follows:

- rgb abrade°flakes rarely show edge damage, wbile the

 other three rub uniﬁs'shoﬁ dgmage moderately often.

- preseure rub_and.rub buffet with billet create ribs,

which are absent or rare from rub buffet with cobble

and ruS abrade flakes.

' - the rub buffet with billet ribs can be pronouncedgi

while the pressure rub ribs cannot.
- rub buffet produces discrete flakes.
-.repeated (as it usually is), pressure rub produces a

.

gseéries of flakes in a determined area. ' .

- rub abradé prodeces;aflinelof overlapping tiny flake

scars. "
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»

edge units - summary (includes shear and rub

13

techniques) :

The small size of edge units flakes and, in ﬁahy,cases,

i

tﬁﬁioveklapping of these small flakes, m&ke it difficult to
determine whether bulbs of fo:ée are preéent;or not. When

visible, the bulb never covers more than 3/8 ofvthe'flake's

‘ B

maximum length.

~

L) N : .
Rib presence is moderate or greater except for flakes

S S O 1se.

/

issued from rub buffet with cobble, or rub abrade with cobble -

,(absenp'or rare). Sixty percentlof the édge”units exhibit
indistinct.ribs; thle 25% exhibit ribs that yarY~in size,
-and 15% show moderately distinct ribs. . Only 16% of the edée

'unit behaviours producefp;onéuhced ribs. |
" platform cﬁllapsé‘isfdiffiqult to ascertain and is
épparéﬁt, although infréﬁgeﬂtly, only in médgraﬁe shear thin.

with cobble, moderate shear éhape with pressure flaker, and
. I . LY

~

-

in pressure rub with pressure flaker.
Edge damage varies from absent/rare to extensive

(absent/rare: 17% of behaviours, limited: 17%, mbderate:'33%,
extensive: 33%). N

-

q.



Subsection 23 Comparisons between thaviout groups

(1) Thinning,vs\shaping behaviours vq/ﬁg;;azhits -7- 2
‘ R

. (see Table II-13).
'\ X

Proximal edge ge is common in all three types of ’

D -

i

»

behaviours (thinning, shaping, edge units). Although 1ower{‘
> . A y

frequencies are also encountered, in the majority of dases ol
W T

edge damage is found on at least 25% to Sﬂ%“(l.gdﬁcodéd~as f;:“
. L\\(’ .

moderate edge’ damage) of all flake scars.: The Qhablng%, ,&‘:
' :“ ‘«r

L

~behaviours are particularly damaging, and néver produce léss

ll‘ .

than moderate edge damage (i.e. dzfage found on 25 5@% oﬁ

flake scars). The ;dge'units seem to leave the leagt amant.u
e oy
o - oy P '.{.r;

of_edgeAdamaée (see szle‘11-13): .

///\ o ‘ ?'».b N R ., ;
) \ | ! : Q ’
. . . 4 . N L

absent-rare: 17% of ;;BIE// moderaté : 33% of‘toolhf'i*:i

limited  : 17% of tools-

[

‘Thinning usually produces at least moderate edge damage,.
although some of the thlnned edges also show limited’

frequencies of edge damage . ‘ il
\ - e



Ly
frequency of edge damage: + - . — ++
=< i _
edge units = thinning _shaping

;

In both shaping aad.thinning, percussion leaves some edge

>
1

, damage, more o%}en than does pressure. The different
behaviours react’to increases in force in the following
manner. In percussion shaping with bi"et and percussion
-thinning with either tool, the frequency of edge damage
increases with increased force. In percussion shaping with
the hammerstone, it decreases. In pressure thinning, demege
is most frequent at moderate force levels. And in pressure
shaping, the frequency of edge damage does not seem to be
_influenced by increased force. - S ‘ _ ‘

Rib prevalence aiso varies!from one type. of behaviour o

another.®' The behavipurs arg ranked as follows
- Q . .

. . ‘)/ : L,+

- 2 r 4

[N

shaping ° edge units ~ thinning

L]
+

50% of Sehaviours show limited frequency of

L2

.- sh7ping;
: ribs (i.e. ribs‘ 10*»25% of fléke scars)

Fa edge‘uni 8:  50% of behaviours show moderate frequency
"~ of ribs (1 e.‘rEPs on 25-50% of flake’ecers) .
25% - of behaViours show extensive frequency

_of ribs (i.e. ‘ribs on 58-75% of flake ecars)

—
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s = thinning: 88% of behaviours show moderate.to very‘

extensive freqﬂency of ribs (i.e. *ibs on

25- lﬂﬂ% of flake scars) R

t . »

3‘In thlnnlng, ‘the: percussron technlques create rlbs more’ often v

\

\.than the pressure technlques. In’ shaplng, r1b prevalence 1sr”3
'.gimilar for both percussxon and pressure behav1ours. The;U

”prevalence of rIbs generally 1ncr§ases when more: forceeis o
o s : ‘ 2 4

‘used with the exception of percusslon t%énnlng where the,.

?'rrbs are more prevalent at mlnlmal and substantlgl leVels of

'force than they are’ at moderate force levels As for’ the S

.;distxd@tlveness of the rlbs, not much patternmng was. Aoiv”; .

* I

r

-eobserved, although 66% of the rlbs created by an- edge unit

fﬂtechniqueeare Lndlstlnct. ;In per ussxon shaplng, rib

. Q v

distinttiveness also 1ncrea§ed w1 h accrued force whlle lt

: decreased in pressure shaplng. .

.\A"r- The proxlmal edge morphology of flake scars revealed
RS T ..k

“-that edge curvéture 1ncreases from the edge unlts to the

i_

fshaping behav1ours to the thlnnlng behav1ours. As concav1ty

l B v R

’ .
Qf an edge reflects thé ext ht of platform collapsek it would

appear from this 1nformatrog that thlnnlng creates more

platform collapse than shaplng Thls fact however, is- l S
e L
incopsistpnt wrth the nature of these t.'es of'\behav:.ours“3 _
‘\shaping techniques are used to ﬁemove projectlons,ﬁ/
9 o e e

: straighten. or move an entrre edge 1n (see gLOSSary) Thus“;g

-



a hammerstgpe :Ean _hen thepshaplng flakes were pquuced ’

] technlque was'
3

"oedge unlt%flakeéf%h'j‘aéxglaégtion for thrs absence may be. ‘~

z‘.' Q .‘,- o i ‘162.

. ‘ v ‘
' ‘ : X : S . B vl
o ’ . [

platform collapse ls lntended.‘ A .closer 'ok‘at;the

PR ¥

experlmental tools clarlfled the situation: in o}der ta :

- -

. move edges 1n unlformly (see glossary), "the ilintknapper.‘

produced shaplng flakes that were qurte close to each other._',

The overlagplng $§ tpe flakes ls 1ntended to straighten the

edge, which&)t ,,ﬁxms eraslng;traces of’platform collapse
T B

on prev;ous flaﬁ%s (see\sectio$ on percusslon shaplng with

hammerstone) L '.“‘:fﬂ- - “,‘»' ;Q" o ‘}f"v
o , _ _ - S

Thls observatlon probably also applles to the edge units -

whlch show llttle platform collapse.. Here, it ls the nature-

§ R

of the movement ltself whlch produces flake overlap. ,cne:_

' movement or. actlon produces ‘a serles of tlny overlapplng

flakes. For thlnnlng, shaplng, and some lnstances of
&

shadrlng, the extggt of platform collapse anreases wlth an ]Jk
;ntrease in applled forCe. SR ﬁ‘ h o | &gg

g Among the artlfacts flaked by a thlnnlng technlqpe, the
bulb of force 1s elther v151b1e or varlable (1 e. VL51ble on
s <

some flake scars but not on others) The shaplng technlques-.

produced bulbs more often when they lnvolved percussion w1th_

\

through ﬁéessu

aplng Flakes, “‘rger bulbs were seen only when a percusSLOn
O e :

that the ex%remely q'ali’s&ze b@’khe edge unit flakes makes
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,’it difficult/to seeﬂanything'at all onlthem; Asﬁhoted-

| earlier, these flakes' also OVerlap a great deal thu30
covering up attributes from prev1ous flake: scars.' When’~
visible, bulbe from edge unlt behaviours are of. very. mlnlmal

. to moderate size 73% of the tlme-(l.e.4less ‘than 3/8-of‘ N

maxxmum flake scar length)
| As expected, the thlnnlng methods produce the 1ong st i
‘flake scars (minimal to-very substantlal -and varlableﬂ. o
Edge unfts and shaplng behaV1ours both produce dcars that areL
min1ma1 to very m1nima1 in 51ze,d.Aga1n, becauSe of the E'
nature of the behav1ours,~thls*result was predlctable. One‘
mlght expect‘vhowever, that when produced ind1v1dually, - '
shaplng flake scars. would be somewhat longer than- edge unizf:~$f

: flake scars.’ /But such was not the ‘case. Qpe must keep,ln‘

| mind however, that removal of the lateral edges of the'

shaping flake scars through overlapplng of the flakes,va /

’

procedute whlch lS 1ntended¢to straighten the edge' tri{v

the flake scars. thus,‘reduc1ng their length “This ‘also
. ) >

occu;s in edge unlts, but to. a lesser extent.“»‘ o

»
. : o ,
. RPN t : o A .
N . . i i N

(2) percussion vs pressure (see Table II-14)

neral, pressure flake scars exhlblt edge damage'vf

too
o ®

el than da: percusglon flake scars. ‘Pressure

. technlq es also resulérln more platform collapse whlch tends |
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»

to erase traces of proximal margin damage. The frequency of
edge damage increases wiﬁh the application of greater force
in pergussion thinning .and in percussion shaping with billet;

On. the other hand, when the- hammerstone is used to produce

i

shaping flakes, the frequency of edge damage decreases with

'inCreased orce., In pressure thfgning, damagelis‘greatest

EN .

when moderate levels of forCe are used; and in-pressure‘
A

- 4

‘ki.,
shaping, the level of force does not appear to affect the:- w
. . ’ -
'«frequency of proximal margtn damage,

Pressure flaking, which generally produces more platform

'

collapse than percussion, also requires less force to do 80.
Some degree of edge curvature, diagnostic .of platform . r

collapse, is already eVident at minimal force levels in
| pressure- whifg in percusSion the same degree of curvature is'
not observed until greater force levels are used (moderate to

,substantial), if seen at all.’ s. ’ ﬂﬁ-,‘fﬁ‘ ‘pv“”:%f L

Percussion produces ribs more often than pressure, but

.,

J :
vonly when thinningﬁflakes are being produced ' In,shaping,,

‘frequenCies are Similar for percussion and pressuée. Ribb.
N . _

prevalence tends to increase wibh increased force, with the
‘exception of percussion thinning where ribs are more
Qprevalent at minimal and substantial force levels Ehan at.

*

' moderate levels.‘ o N 3 ﬁf . fj

As for the presence of the bulbqu\ Orc the f T .
°and percussion,'i'

frequenCies are- similar for ot
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with perhaps' a slight’tehdency towards'more bulb visibility"’
“in percussionkflaking. o R ‘l | , . ‘f”R

(3) Hammerstonest‘billet percussion (see Table I1-15)

»

b

.
!

’u jw ‘The use of an antler Bdllet produces more Visible edge

damage, slightly less platform collapse, and slightly less

1.

rib prevalence than does the use of the hammerstone. W1th

¢

the hammerstone, proximal margin dam%ge decreases With n

P’ U S

accrued force; bq Uith the blllet shaping techniques, the .
R
Vpresence of edge damage jncreases w1th—an increase of force.

A .
Table I1-15 furnishes ‘more ‘detail rega%dlng the- abov :‘_ﬂ‘
f"? N , . :
statement gy P X Ay . EE

w ot o Py

(4) Minimal units ﬁ*minimaﬁnpercusSion vs 1 minimal pressure
[N

S T .
‘vs edge units' (see Table Iﬁ.’ﬁ) S AR '
, w S

B
. . . o . . ‘ B
.y . PP to : R . - ‘
. : ) : . ,
\ ) % . \ . ' . ' . - .

s,

.o
s 9 "

The minimalxpercussion and pressure units (e g. mqg;mabgm
a 1 : %.
-percussion shape with cobble, minimal pressure thin, to
v ¢l BRI i '
“mention only a few) leave behind flakes of a size 31milar¢to~

id

Fthat of the edge- units. Some means of differentiating o ng(-

. . o ] \‘
between them would therefore.be useful. S .' j . g

’%he frequency with which these techniques cause damage_ .

O

‘to the pnpximal edges of‘tﬁ% flahes removed diffe from one

‘technique to the next. The minimal#pressure behav1ours

r .
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o ) .. v s . . ! f " .r
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‘appear to 1eave‘hehind the least amount of.danage,'althougﬁo -
wil

P ) / /"'./l

as seen earlier, pressure also removes a great deal of - the -

evidence by removinqk\;re of the platform than da percussion o
" , ,

percussion flakes bear traces of edge

e

’or edge units. Mini

frequently (extensive, i.e. on 50q75% of " all .*ﬂ;,

t

v Although platform collapse is not extensive with anyhéﬁi

I ]

theSe behaviours, the minimal pressure techniques still

’,produce the greatest amount of proximal edge curvature (56%

4

1flat curve, 50% 1/2- flat curve/1/2-straight) Mlnimil

percussion and the-edge\units show perdbntages/that are very

-

‘pimllar to each other (minimal percussiont 1. straight -
S 4 ;
P

¢ edges;. edge units' 83% Btraight edglL) ointing to 2 very

lim}ted amount of ViSlble platform collapse. //;

»

R1bs are seen more frequently on the edge unit flake

s ' ‘

73cars,vless SO oOn the minimal percus51on flake scars, and

«
N

& —_—

least often on the minimaljpressure flakes.A Minimal pressure

technlques also produce the least distinct&ve ribs, while o

.

't“minimal percussion flaking produces‘the most distinctyve
(with more than half the scars exhlbiting moderater e
' pronounced to" pronounced ribs) Edge uprt be; v1ours pxoduce
? . by ¥ W Tedet g

R 0 et PR .A\.'

* ribs that are‘mostly indistinct, although morg‘than a quarter

of the flakes exhibit ribs that are moderately pronounced, or

Y sy
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KL rr,g,.
pronounced.,

Bulbs of force were not seen: very freq'gntly on. the edge

o
units nor on the‘bther minbmal units (Perc eion or

c*v;. : e

\\E?esagpe)

\ Ha L
Qminimal percuss1on;techn1ques yielding gener&lly much larger

bulbs than the edge unit technlques. , 3
R ' PR - .-
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\M‘?@ﬁhhpection 3: Trends' T ‘ v

é‘. -
The previous sections focused on the differences between

groups of behaviours guch as the pressure thinning behaviourswg .

or all percussion behaviours. This next section will draw

attention to the similafities petween individual behaviours:

in-the hope of establishing a pattern of rslationshi%g% .’;‘#gf
betweenwgﬁl bé&aykpursﬂsto seeshow closelyﬂrelat? each g

behaViour is ®o all. the others'. Thus far in this study,.' T
behayiour groupings have been based on similarities in ~";'*~~r'j

flaking techniques (e.qg. pressure v\\percussibn, or‘billet vs ',ﬁ

~cobble). ‘'The information in this section will begin from- th:i ,

other end and delineate clusters on the basis dﬂ-attribqtp
31milar1ties 1nstead It w1ll be interesting to see whéth&rz*%i .

TR

\the two types of groupings, the first based on technidue, th
second on result, correspond to each'other. This portion of
the analysis w111 also separate the behav10urs that are. g

) highly diagnostic from those that are not. This, agazﬁiiwill

~be done from the v1ewp01nt of attribute states, also referred

to as attribute valueS'in\the text.‘

3 o ®

Tl . &

(1) strong correlations . -
The strongest correlation between two behaviours

1nvolves minimal shear thln with pressure flaker (behaviour
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‘ _ ) - |
3i) and its moderate force coun?art (4i). The two

: behaviougﬂfhave 12 of their 14 a ribute states in common, a )
sharin& which m kes them the most d fficult behaviours tgai . ’

‘. L

"dietinguish from. one another. -8, U .

A number of other behaViours have,been termed popular L
/.

_'because they sh r!ﬁmany attribute stgﬁes or. values Wlth a

great number of other behaviours (séé Table II 17) Because
r‘, .
they share so many characteristics#WIth so ‘many other

“behaviours, these six behaViours are the hardestito identify'
;‘with certainty.v Most. of these behqwiours belong to: the edge
unit grouping, and half are shearing techniques. In fact,
modcwate shear thin with cobble (4ii), the only shear |
thinning unit not - included in Table II 17 -shares 9—11 out 13'
attributes w1th 9 other behaviours. ItgﬁOUld therefore'be
}included in ?able I1-17,, and we could conclude that all shear
. y

‘thin units- share many attribute states with,many other

L]

ybehayiours;.m ;;f“fthem harder to identify

= - Calculations based on the information 3n Table—II -18
reveal that 52% (34/66) of the relationships between a11 edge

. units show strong correlations (9q11/l4_shared attribute___‘
states), while only 36% (49/136) of the felationships between{ :

-~

other types of units eﬁow the same strong correlations with

L

geach other.‘ In other words, the edge units have more in
common with each other than do the\other units.a This

situationﬁmahgg,the/EGge units harder to identify and to'
. L ' P L e
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distinguish from each other.

P

Minimal ?ressure shape (91)'13’5156 not easily

distinguished from other béﬁaviours, and pafticularly sO‘from‘
.the edgeﬂhn;ts.f The chér minimal units (peréuiéibq dfj
p}essufe,'thihnihg or shqping)vdo no£ exhibit ;;ch ‘
correlations with the edgg unitgk - |
oo RS ' o RN

(2) Weak correlations * ¢

o . - s

Thejweakest.corfelatéohs dgﬁermide what behaviours ‘are

by

y
BEE TR -

- most easily distinguished frém certain other behaviours. .

- These. pairs of beﬁ§xiours share ddﬂhoretthan thgee_,

.attrihggég; . o 5.4 wi
Se e a’
experimental T - # of attributes
artifacts ’ ~ sghared

‘ A , : e ,
rub buffet w. cobble & subst. pressure thin: s 2 5/2
"rub buffet w. cobble & subst. perc. thin w! cobble: 2 ¥/2
min. shear’ shape w. cobble & subst. press,-~thin: - 21/2
min. shear shape w cobble & suﬁit. pefq,/tgtn w cobble:l 1/2

L

i‘ e ‘V N C ‘\ -
In fact, substantial ﬂ‘!ssdrevthin‘(behaVigur'#a) has' fewer
. : - ' - -

than 6 of 14 attributes in commgn withvzahofrthe 38 other

L

) S . . . " Nea ’ ) . - '
behavigurs..‘Its only strong connections (i.e. nine or more

attributes in common) are with'hoderat@ préésufe :hin (7115; .
Y K { C : '

»

moderaﬁﬁﬂﬁreééure éﬁape (9ii),'m§derété percussion thin with.

billet (10iij, and moderate percussion thin with éobblé‘
- - . - L] .



’(1311). In other words, substantial pressure thin is closely
related Only to the moderate thinnihg units (except for

moderate indirect percussion thin (161)) and to moderate’

pressure shape.

.

Substantial peyfussion thin with cobble (behaViour #14)

ty

alsp has fewer than 6 of the 14 attributes in common with 20
of: the 30 other behaviours ~ The only other behaviour it is
closely linked to (9--11/14 attributes shared) is its billet

'counterpart:‘substantial percussion thin with billet

1,”

(b ur #11). R | o
‘; . nly otheg substantial thinning method, substantiaf»—

percussion thin with“billet (behaviour #11), has less than 6

of the 1% attributea, ip..commof with} of the 3@ other '
B m@ O

J

behav?ours, and 6 to 8 of the 14 attributes in common with 16 .

behaviougs. }ts only strong ties are w1th substantial
~’§erc3ssion thin with cobple (behavxour $14), as seen above."ﬁ
s

The substantial thinning behaviours . shoulQ erefore,
be relatively easy to identify, although suhstantial pressure'
.thin (behaviour #8): may be confused with one of the moderate
‘;pressure behaviours-or w1th one of the moderate thinning
(percussion or pressure) behav10urs~if the fqur or five ' .
' attributes that distinguish them bave beeg. oblite;ated Qr are
' difficult to assess.""' e t ~
- Five behaviours are termed unpopular because they /(

I-«

share very few attributes with many other behaviours (see
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Table IT-19). The information from Table II- 19 oonfirms the

earlier observation that the eubstantial thinning behaviourl
do not shars many attributes with- other behaviours,‘and are
ther;?ore the easiest to idéﬂtify (although they still have

some strong correlations with some of the other behavioufs).
/ o ' | ' R o
oo T . ) * v ,

' (3) Edge press on anvil; re-sharpening: pressure over

»

pressure; indirect percus:iog thinning

%)

., v, ’ ¢ . . Jo ’ '
. o R A e

These three types of behavioﬁrs?wérs not included in ths
g ssure, percuseiOn, edge

units) becauss they either cross-cut t;:;e technological o
gfbupings, or because there lS fnsufficxent 1nformation. E :?‘

three basic technological groups (

EQge press on anvil. may belong to the pressure -or the edge

“unit grouping. Indirect percussion,i lves both.psrcussion

@

and pressure. No force level was;reco
.t

ed’for the sample
bearing the pressure re—sharpening flaAes.' The following

information, based on attributd‘::;ilar ties,_will place eaoh

cluster with

'of those three hehav19urs inte the technologica

‘WthH they have the MOst in éommon\on the bdﬁés of **1"f“ )

"stone,ﬂanvil)

’ as in gi'psure
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/

flaking.‘ Edge breis_3 uhpre- mpre attribute values

with edge uniti tharkwies Sressure units. Although it also

has a good deal fu‘t‘ with tv minimal pressure units

(thinning and shapffii¥rand, t&a lesser }extent, with the ~

& 1

moderate preesure'f ate, edge press on anvil (behaviolir #56)

-t
f .’{"

.bolongs with the edge unitg ‘and will be treated as s@”ﬁ’??SE/

» -
¥

now on.

b) Rc—lharpeningéjreesuré over ,p__essure (see

able 11-21) t K
'Re-sharpening: pressure over pressure (behaViour #2@1)
shows many - characteristics also seen in the mérhima], pressure

unite (thin or shape) and in sone of the edge units ‘It
should therefore be a:msi/éered a minimal pressure’ unit that

/
also has .a fair emount ﬁn commor‘ with moderate s‘hear thin

-

with preesure flaker (41)-Aend edge‘ press on' anvil (58}, ' h
c) Indirect gercussion thingiﬂg: (see 'I‘ables' ;
co . © ' 11-22, and 1I223) .

P
-

. . Thus far, only the strong correletions (9 11 out of 14

ehared asttribu‘te values) heve ‘been considered when
%emining the etrength of the relatlonships betwee.n cek‘a S
haviours (N B.'s et the other end of the scale, weak

boi'relatiqﬁ‘s\\wds shared attributes) were a.‘l;so Li@ed/) “,ﬁ ;, %

Indirect percueeion behaviours, ,however, exhlbit veryl few - .
correlationé in the 'strgng range (9-L1/'14) It was .

theﬁefore nq,ceaeery to drop one notch below into tie
. ‘1 . ' . ’\
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'moderate” correlations range in qrder to- obtain onough
‘SZmbers for oomparison of pre‘sure bersus percussion tn.
~relation to indirect percussion thin. @pis would indicate

- from the start that indirect percussion thin is tairly

4

distinctive, particularly substantial indirect percussion..

Indiredt percussion thinning is closer to the d!rect

' percussion thinning behaviours thsn to presuﬁ?ﬁ thinning (or

_ to. percussion or pressure.shaping), ahd has more attribute'

k)

'values in common with cobble thinning than with billet

* thinning. This result is unexpected lince antﬁsr billets are

.wthectools_used in indirect percussion thinningJ

A | | ]

“/(4) Links between behaviour groups . S

T . ! // 4
- - tl N

'a) Edge units,vs’pressure'and;percussion'béhaviourj

' M ” -7
= o (sde-gable 11-24)
‘ "‘ 4.-»/

" As demonstrated in Table I1- 244 the edge units exh bit RS

.

strong correlations w1th certain other behaViours.

L

behaviour that aPPears closest to the edge units (atw‘ibute .

e

o~~~

i correla}aons) is minimal pres re shapé (91) It 8 ares 9 to
11. of 1ts 14 attribute?values/zith near}y a third of the edge'
units (4 of 13) Minimal pressure thﬂh (7i), and mﬁderate

- percussion shape with billet (1211) g;e not far behind, each
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behaviours show a close correspondence to a couple of the

/ “ﬂu.

edge - units. These'are-' moderate pressure shape (91i)

‘with cobble (15ii)} and re-sk

"'the behav1ours examlned but also because they account for
‘most of the flaked surfaces on prehlstorlc artlfacts ,,,,, -

harlson of . pressure and percusslon on the basis of attr bu'

/ N

mlnlmal percussion -shapé, w1th blllet (L211), moderate -

1%11){§moderate percusslon shape
! ‘5“

arpening: pressure ‘over pressureﬁ

percussion_thln with cobble_

) : | .
( 20i ) o ‘ ! - ’;:t’\u“‘,,_“

As expected the behaflours that resemble most closely

some of the edge unlt behav;ours are those u51ng only

mlnlmal, or at most, moderate amounts of force, as well as‘

f\\/
the shaplng unlts a?dthe minimal and)moderate pressure
/ :

unlts.‘ C S - , —

b) Percussion vs presSure:"(seeVTable I1-25)"

/ : l'q.
“The pressure and percdssxon technlques are’ 1mportant to.

thls study not pnly because they make up nearly 6@% of all

- comp

A

51m11ar1ty w1ll serve to see what behav1ours morphologlcally

link these two technologlcal clusters . and why

. As Table 11-25 shows, haif of the strongly correlated \

‘(9 11/14 attrlbutes in common) pressure and percu581on

behav1ours are homologous. ‘ That. is to say, half of the

. ,\J'

strongly correlated pressure ‘and percuSSLOn behav1ours dlffer

> Y
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. - 7 . - ) N .
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technologlcally only by the fact that they belong to the “'

/

'pressure or percusslon group Moderate percussxon thln w1th

billet (lﬂll), for 1nstance, is strongly related to its

\

pressure homologue, moderate pressure thin (711) ‘In fact,

¢

‘both moderate percu551on thin behavrours (1@11 and 13ii) are
/
closely correlated to thelr pressure counterpart (moderate

: / e
'pressure thln (711)), and bo\h\\}nlmal percu591on shaplng

. e
PSS

o \
?ehavrours £12i and 15i) are also closely correlated/{o the1r»

/pressure counterpart (mlnlmal pressure shape/£91?f” t ) ol

: appears, from thls 1nformat10n, that wheé produc1ng shaplng

~flakes uslng minimal’ force 1evé&s, and when produc1ng
b
thlnnlng flakes u51ng moderate force levels, the use of

A}

pressure or percu3310n does not srgnlflcantly affect the

v .

morphologlcal outcome of the flake.

\ "t
\ o

' \ . Some non—homologous pressure and percussxon behav10urs

N\ .
L

also show strong ties. Minimal. percussron shape with blllet

\ ?

.(121) and mlnlmal pressure tRin (7i) share 10 of the 14

attrlbutes. As the Only technologlqel connectlon between

. ¥
the e two behav10urs is the use of mlnlmal amounts of force,
1t§(

ould seem loglcal to assume that, at mlnlmal force

» '
leve&s, shaplng or thlnnlng behav1ours p:oduce similar
\

resuqts. This assumptlon, however, 1s not totally supported

v by da¥a on attribute 31m11ar1t1es between other mlnlmal

1

thlnnﬂxg and shaplng unlts- roughly half of the mlnlmal ,

thin/s ape_correlatlons-are strong (9—1l/14 shared

.
\
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.
attributes), but the other half shows. moderate correlations

"(6 8/14 shared attrlbutes)
y f

Another strong relationship between non-homologous

-pressure /and percussion behavlours is ¥ound between moderate

N

percdssion thinfwitb cobbie‘(13ii) andfmoderate pressure
hshape (Qi%). Thms relatlonshlp is SLmllar in nature to the
previous onez' the only 11nk between these two behav10urs ;s
the ‘amount of force used to remove the. flakes.

\ The last examphe involves a strong correlatlon between

two~totally unrelateé behav1our8° minimal percuss;on thln

s I
v

‘with cobble (131) anq moderate pressure shape (9ii). No
Y I’y -
explanatlon for"thls morphological s;mxlarlty comes to mind.

I

.(5) Links within behaviour groups
. ~ . - ]
~ ‘_‘ ‘ ) ' . | " ’ . ) - :‘ .

~o

-

is section will examine the strong and the weak

correlatlons between behaviours belong". £o0 ‘the same _

Mtechnologlcal group and, in, concludlng, wlll compare these—t?
|_the group's correlatlons\w1th other grouplngs to see ‘whether
the pressure, percussxon, and edge unlt behav1ours do form

elusters on the ba515 of therr morphologlcal effects on

stone.. )
f
j N _ .
1 a) Pressure (see Table 11-26)

High and low correlations between pressure behaviours .
. N - B \‘ . B
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are iufluenced ‘more by 1he level of féroe used to produce the

flakes than by any other criterlon. Table I1-26 shows that
+ . ‘

all strong correlatlons,involve either forces of the“same“-ﬁwo

|
level for two’ otherwise dlfferent behavxours (e.g mlnlmal .

pressure thin (7i) and mlnlmal pressure shape (91)),-orv '\

r'd .
forces of adjacent levels for otherw1se ldentlcab behavxours

Y .
ee g. moderate pressure thin (7ii). and substant1a1 pressure

thln (8)). at the same tlme, weak correlations are found:

between behav10urs that dlffer greatly 1n force level and, in

»

one lnstance, 1n lntent (thln vs: shape) ' Moderate 'pressure .

)

\ .
thin (7ii)'shows a sllghtly;hlgher correlation with

H

substantlal pressure thln (8) than w1th moderate pressure
Y

shape (94ii) (10 of 14 shared attrlbutes ‘with the former, and
9 of 14 with the latter) _This result 1nd1cates that
similarity of intent (here: 7ii and 8 are both'thinning -
behav10urs) comblned with adjacent force levels result in-

/

hlgher correlatlon than sameness of force level alone.

Looklng at this lnformatlon from another angle, it .

appears that the pressure thlnnlng and shaplng behaVLOurs :

>

produce flakes that have many characteristlcs in commou, as

long as the force level is constant, or not too dlfferent.

The attributes that dlstlngulsh pressure thlnnlng from

pressure shaplng are outlined in Table II- 27.-

\

< 2

e
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b) Percussion (see Table II- 28) '

[y

The role of the foﬁhe'level in creating particular .

)

.o

characteristics on percussion flake scars appears to be as

important as it is in pressure flaking f Table II- 28 shows.

A

that: 6 of the. 10 strong correlations involve’techniques using

the same level of force, -and four of the six weak

‘ y

“;correlations involve Eechniques uSing very different force'
blevels.l Adjacent force levels assoc1ated.w1th otherWise
,\identici;rbehaViours also result in strong correlations
:1between the behaviours: involved. This was also shown to be
the case in pressure flaking Moreover, as shown by the weak
correlations in Table 11~ 28, a sizeable change in the amount«
of force used affects the morphology of the flake more than a
change in intent (i e. shaping vs thinning) or a/change in
tool. - - : 'fq‘ . ’
| Substantial percuSSi‘n thin with cobble (behavfﬁur #14)
bears. little resemblance to the other percussion behaviours,
except  for substantial percussion thin with billet (behaViour
‘#ll) (9 of 14 attributes shared) 5;15 result confirms the
*importance of force level in the morphological outcome of

‘flake scars. It also shows that a\difference in tool alone

>

affects this outcome less than a large difference in force

level. . _ ! ‘ L :-_~>\.

Minimal and ?oderate percussion shaping with cobble (151
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’ percussion group. -

. . . . co ) * . ' =

and‘lSii)'share ‘many attributes (9-10 of 14) with a number of
o N

L
Y

other percussion behaviours.ﬂ These two behaviours will

therefore be more difficult to identify, within the o 41v, 7“§

, AS previously shown (see Section l, Subsection. 3 (3) c)

-
t

&

;:of-this Appendix) ' moderate 1ndirect percussxon thin

¥

produces,flake scars' that bear strong resemblance (9-11/14

shared attributes) only to flake scars created by the direct

©

percussion thlnning w1th cobble technique usxng either

4

minimal Or moderate force (131 and 1311)

ra

The data from Table II- 29 outline the differences that ,k_w

stem from the use of the antler billet or that of the cobble .

.

'in percussion, and how percussion shaping differs 1n i

morphological ‘Fesults from percu551on thinning (N. B.n

o1

1ndirect percussion thinning was excluded) -

’ ' “
c) Edge Units (see Tables II-30 and I11-31)
The edge units form a tightly knit group of behaviours
on the basis, of. resulting flake scar attributes (see also
(4) a) above: ‘Links Egtween behav1our groups: a)-Edge units

vs pressure and percus31on behaviours ). Table II-30 shows

- that 75% of the. edge upits -exhibit strong (9-11/14 attributes

shared) or’ very strong (12- 13/14 attributes. shared)

4

correlations with at least half of the/other edge units. The

average number ofoattributes sharedbby two edge units is
¢ . f . ' . , . . .
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' 8 ,75/14, which is @. 25 away from belonging.to the ‘sErong

correlation' category. The numerous campanents of Tible
I1-30. make‘it difficult’to see at a glance\the factors
responslble for correlations ‘among units. ‘Ta le II-31 was'

therefore drawn up to clarify the sxtuation for . the shearlng,‘
(W

.

‘ unlts. An equlvalent table for the remaining edge units was

’ notmrequlred. Table II -31 subd1v1dee all relatlonshlps

E

- between behaviours into those based_on the use ©f the same.

AN

tool (e.q. minimal shear thinning with pressure flaker and

moderate shear shaping with pressure flaker), on the use of

‘the ‘same force ievel (e g. mlnlmal shear thin with presSure

flaker and mlnlmal shear shape w1th 9obble), on the use of

adjacent forcé (all other crlterla remalnlng the same, e.g.

———

mlnlmal shear shape Wlth cobble and moderate shear shape wrth

-cobble), on the same technologlcal 1ntent (1 e. thlnnlng vs

i..’
shaplng, e. g minimal shear thln with cobble and ‘moderate

4'shear thin w1th pressure flaker), on the technique of flaking

“alome (e. g. mlnlmal shear thin. w1th antler pressure flaker

nd moderate shear shap‘bWLth cobble) The relationshlps

with other: types of’ behav1ours are also 1ncluded (e.qg. S

shearlng ‘and rub units, or shearing and edge press on anvxl)
Table II 31 shows that the choice of the tool uSed in
shearlng, or in one of the other edge units, has the greatest

effect on the outcome of ‘the . flake scars. The use of

equlvalent levels of force also ‘plays an meortant role. It

N

a



L

: “
o ]
Y '

should be noted, however, that‘the styongest correlations

A)

very often are found between behaviou&s sharing more than one

technohogical chg‘

iic,' Minimal %hear thin wlth antler
¢ ‘ .

to moderate

L

shear thin wi%h prsssure flaker (41): wO behaviours

-~ differ in force level but are: otherwise identical. With ‘the y
exception offninimaltshear'shape with cobble (Sii),’the/shear]
. thinning units _generally haVe nore attributes in commonuwith
the entire edge unit grouplng than do the shedr shaplng .

units.:’ Thls result ‘is Unexpected since the rub units, which

13

make up the remainder of the edge units, help change the
shape of the artlfact s edge by removing projections, and
help strengthen tne edge of the artifact by remov}ng the thin
margln:area. ‘p o

'Whi}e a}l edge units display moderate tthigh‘
correlations w1th each other, some'unitslshow'higher
correlatlons than others.‘ Pressure rub w1th pressure flaker
(211), for example, shares 9- 11/14 attrlbutes w1th ll of the
other 12 edge unlts. This situation makes pressure rub with
‘pressure flaker (2ii) a difflcult behav10ur to distinguish

from the other-edge units as werl as from the minimal and

moderate pressure and percussxon shaplng unlts. In 'fact, —

this behaviour topped the llst of popular behav10urs (*in

Sectlon.l, subsectlon,3 (1) of this Appendix, it shows

9-11/14 attributes in common with 17 of the 3¢ other E
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.behaviours, 11 of those 17 being edge units) 'Mode ate shea

»thin With pressure flaker (41,) is also difficult to

'distinguish from other edge units. The average correlation
?~with all 12 other edge units is 9 63/14, an average higher~‘1
than that of pressure rub with pressure flaker (2ii)
(9.42/14). ' It correlates strongly'(9-ii/l4 shared
éttributes) or very strongly (12/14) with fewer edge units -
. than does pressure rub with pressure flaker, (211), ho&ever
(9/12 for the former -as opposed to 11/12 for the latter)

Moderate shear shape with cobple (6ii) shows the fewest
morpholOgicel connections with other edge units. ' Its ohly
strong correiations are with minimal shear shape with cobble
(Sii: its adjecent force level oounterpert), moderate .
percussion shé%e with billet (IZii)ﬁ andwmoderete indirect.
percussion thiu‘(16i). These last‘t&o-strong:relationships
" remain unerpleined. l . ‘ ’

With the exception of the shear thinningounits with
cobble (3ii and 4ii), edge oress on anvil (behaviour #50)
’does ngt show the strong correlations w1th the behav1ours
. using a cobble as a flaklng tool (11, lil, 511, 6ii) that it
does 'with all,otheévedge units.

U

4) Conclusions

In order to see whet%er pressure behaviours, percussion .

behav1ours, and the edge unlts do form separate groupings on
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the besis of morphological‘oharacteristics of the flake scars

they produce as wsll as from a technological viewpoint, the

correlations betWeen'a? well as within each of these groups

¢

were used as an index of- internal cohesion.or of

morphologzdalsimilarity between grouping;., Let us use the
pressure group tovexemplify this assertion. Of 15 possible -
correlations between pressure hehaviours (i.e. intra-group
comparisons),,s (or 33%)Qn!e strong (9-11/14 shared f,»

attributes), 8 (or 53%) are moderate (6-8/14), and 2/15 (or

-~

138) are weak (3-5/14). The total, of all 15 correlation
values diVided by 15 yielded an avérage correlation value of

7. 77/14 shared attributes between pressure units. The in%ex

>

of internal cohesion for the pressure grouping is therefore
7.77. The inter- -group Slmllarlt{ indices, in.this case,
" involve’ the pressure vs percussion, and pressure vs edge
units correlations.,'of 72 possible correlations between

pressure behaviours and edge units, 8 (or 11%) are strong, 45

ity between the pressure grouping and the edge unit

(or 63%) re moderate, and 19 (or 26%) are weak The index
~of Similal

grouping dor average correlation value) is 7.23 (l e. 7. 23/14

1

shared attributes) of 78 possible correlatipns between

pressure and percussion behaViours, 16 (or 21%) are strong,

Al

lf4§,1or 55%) are moderate, 17 (or 22%) are weak, and 2 (or 33)

7

are very weak. The index of similarity between the pressure

) & . 7
grouping and the percussion grofping is 6.72. To summarize,

o,
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for the brdisure grouping, the index of internalkcohouion i’
-7, and the indicee of inter-group similnrity are 7.23 with
“the- edge unitl, and 6.72 with the '‘percussion group.
The following summarizeé the above information for all
three behaviour‘grougsu

I

-

Indices . ) Correlations

very . mode—- ver§ .

strong strong rate weak wea

Pressure: : .
-Internal cohesion index: 7.77 L — 338 | 53% 138 ~--
~-inter-group similarity " ) :
indices. with edge units: 7.23 -- 113 63% - 26% -~
.with percussion: 6.72 -- 21% - .55% 22% 3%

f - N
. Percussion: ' : . : .
-Internal cohesion index: 7.41 - 15% 76% 98 --
~inter-group similarity o N
1nd1ces- with pressure: 6.72 - - 11% 63% . 26% .--

i with edge units: 6.65 -- 12% 60% 28% 1%
Edge Units. : ) . Sy :
.=internal cohesion index- 8.75 13 53% 45% 18 -~
-~inter-group similarity . - ,
indices: with pressure:_7.323 - 21% 55%  22% 3%
with percussion: 6.65 -~ 12% 60% 28% 1%

All three technologioal groups show»internal cohesion
vindices that are higher thangthe&r_inter-group Similarity
indices. This means theé behaviours from each of the three
technological groups generally have more morphological

',attributes in common w1th each other than they do with the
other two groups. ‘It does not necessarily follow that the
strongest correlations will be between behaviours from the

o

same techhological group SLnCE'the indices represent the’
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general ‘trend. Minimal pressure ehape (91), for exemple,
shows stronger correlations (11/14 shared attributes) with
two edge units (214 end '61) than it 'does with any oter L
pressure unit.f Yet, pressure shows‘generslly greater n
internal cohesion than inter-group similarity. —
 The edbe‘units show the highest degree of internal
cohesion.‘ The average;intra-group eorrelation is 8.75,

[

nearl; a 'strong correlation' (9-11/14 shsredvattributes).
Iu fact, 99% of‘its‘intra-groub correiatious ere very.strohg
(12-13/14‘shsred attributes)} strong (9-%&/14), or moderate
(6~ 8/14) Morphologlcably, edge units, as a group or
ihdividually, appear closer to pressure units than to
percussion ‘units. This is not surprising since friction, the
' Qpsic action usgé in all of the edge units, is more akin to
pressure than to\;érvussion. ' | |
. Pressure behaviours show the second highest degree of

internal COhesion. The difference between the internal."\f

cohesion index and the inter-group similarity indtces,

however, .is not as great as rhat observed for the edge units.

The pressure group appears, from the correlation averages,
somewhat closer to the edge units (average of 7.23/14 shared
‘attributes) than to the petcugsion units (average 6.72/14

shared attributes). Yet there are 18% more strong

correlations between the pressure-percussion behaviours than
. . .

‘between the pressure-edge unit behaviours. The degree of

"

{

«
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limilarity“between the prolourc group and the porcunlion and

"

edge unit groupl i-, therefore, very close. i

‘The percussion group of bghgyiézrs-ahowu less intornai
boﬁeiion‘tﬁan the other two gfoupl: 7.41, as opposed t§'8:75‘f
for edge units and 7.77 for presaure. The 1ntorna1 cohesion
index still falls within the 'moderate’' range (6-8/14 lharia
attributes), however, and is higher than either inter-group -
similatity index (6.72 for preaeure, 6 65 for edge units).

qucussiOnﬂappears somewhat more similar to pressure than to

the edge units.
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. SECTION 2: ATIRIBUTES . . L\
. [v‘x‘ T S - T

Subsecfion 19 .Facts about certain attributes o
(see Tables 11-32 and II- 33 and‘Section‘ll
SubseCtlon 2 (1) of thls Appendlx) ‘ 5

The preVLOUS sectlons have dealt with 31m11ar1t1es and

'dlfferences between behav1ours based on the attr'

mOre preclsely on the attrlbute states seen on fthe flake ‘

scars. they produCe ' Now we'turn to the‘attr' tes themselves

'to see how, wlthln the conflnes of each’ of the three

-

: technologrcal groups, they react to an lncreaﬁejln force
‘level how they dlffer from one technologlcal group to the
next; and . how they are ;ffected by the fllntknapper s
fintention to tﬁln’an artlfact or.to shape lt. For'’ reaaone'
;explalned ‘earlier, the empha51s w1ll be placed on the.
pressure and pefcus910n technlques.; The qontrast between the
_thinnlng and shaplng behav1our7? for instance, represents the
_pressure and. perchsslon behav1ours only. _ The dlfferences o
between percu5510n w1th the bllet and perc@351on w1th the

t ¢
x‘cobble-w111 alSO be taken into account.

-~ . . po—
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. *. ) . , . . Lt
Frequency °* R e / L

- 2 | : > + /- ‘ 1 5+ [

press. o e=u perc. f‘ th. ~ sh.
' ® ‘%7,‘ cob. bil. ‘A
. Frequency w1th lncreased force- ' ' S
- -pressure: -thinning: least at mlnlmal force, more at
: substant;al force,xgreatest ’
at moderate force . /{/\\\9,

-shaping: similar freguency at all force_

N levels iy & >
" =percussion: -cobble: =thinning: lncreases —————-——%
: o : o —shapiigg/ decreaseg é———————
-billet: —thinn'ng and shaping: increases
—

-edge unitsg (shearlng only): / similar frequency at either

force ldvel. é———————-ﬁ ‘
(*: '#' :  lowest frequency; '+":_hlghest frequency; .
‘press.:  pressure gfoup;,/perc - percussion group; -cagb.:
' percussion behaviours us ing a cobble, ‘e-u: edde units
‘group; bil.: percu831d£ behaviours using an antler billet:
th.: thinning behaviours; « sh.: ‘'shaping behaviours)

‘Percussion‘flaking resuits>in edge damage more often
than do the edée units or pressure'flaking beﬁeviours
(uoderate“c?-very extensive for percussion- mostly moderate
to extensive for edge un1t3°”and mostly limited to moderate

for pressure) Wlthln the percu53109 group, blllet work 4H
causes edge damage more often than does the‘cobble L
(substantial iu‘éﬂ%rof percussion behayfours‘dsing billet,

| mddérate in 60% of percuss10n behaviours’uéipg_a cobble) .

-
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&

The;thfhning behaviours appearnto cause somewhat less edge
damage.than thetshaping units (limited to moderate Or more Vs

- moderate or more). . The degree of edge damage visible on a

flake scar is related to the“amount of platform collapse that

"occured on the flake. This phenomenon will be erplored J

) s ,\ : : 4 ‘c v ° s . )' X
further in Subsection'2, on attribute associations.

. Vo
! . . i
. A

with the exception ¢

*

vpercdssion shaping with the
" cobble, an increas:' 'o ce level‘generally results in mOre

.frequentkedgefdéﬁaéé : ‘ In'

»rdamage on the flake 1s greatest at moderate force levels,
- lesser at substantlal force levels,'and least at mlnlmal
force levels,"Edge damage‘does not appear to,be much
affected by force level in shearing.
¥
N ".

(2) Platform colIapse (attrlbutes #2.4 and 2. 5 in Table 1)

The data accumulated under attrlbute #2.5 'platform
\
collapse Indlcate most behav1ours result in some degree of

‘platform collapse. The extent of this collapse is |
represented ‘by attrlbute #2 4 morphology of proximal edge of
'flake scar' the greater the edge curvature (concave),.the
.deeper the bite into the platform Thus platfdim collapse

lncreases from a - stralght prox1mal edge, to a 'flat curVe j

s : S A
to 'a ‘U-shaped notch'. o , o ‘ Kf
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'Frequéncy (see * under (1) Edge damage, above):

N

- - — + f - . ‘ > +
e-u perc. ‘ press. ‘ ““gh. ’F//thl
L bil. cob. : // . _

R ) v i

Timing *E ! ,

last ‘ , - first last _ first

- ' — >+ - — +

e=u ' perc. press. ’ sh. th.

bil. cob/

Frequency with increased force:
-pressure: increases —— . ‘
-percussion: increases ————> . (#xcept shaping with
billet: same at all force levels) ¢ = S .
-edge units (shearing only): increases

g
(**: Timing refers to the force level at which platform N\\
collapse (i.e. rounded proximal edges) becomes consistently
apparent. Here, for instance, the pressure behaviours result
in platform collapse at a lower force level than do the edge
units or the percussion behaviours. The '-' or~'last' end of
the “arrow therefore represents the dreater end of the force

level spectrum, while the '+' or 'first' end of the argpw can
be equated with the lesser end of the force level specttum)
. . . !

4

The deéfee of platform'céilapsé appears to be affectéd
by thg amqunt of force used: + the greater the force; the
~greater the platforﬁ collapse. Only the percussion shape
with billet behaviodrs;(l2i and 12ii) do(not congorm_tofthis
.pattern. The éata from studies of-other réw matefials will
@etermine,whether this éxception is meaningful,'ot whether it
is peculiar only to Kéife River fiiﬂt, or»simply erfoneous.

" The ffequenéy and extent of plétform éoilépsé’increases

from edge units (shearing) to percussion with billet, to’
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percussion with cobble, to pressure. More than 50% of the
'/{oximal edges seen on flakes produced: by shearing (@5%) and
percussion w1th'the billet (53%) are straight, while the

billet produces flat curves in 58% of cases. Pressure

, ‘flaking results in the greatest frequency of U- shaped

notches. Less force is required in prgssure than in.

‘ percussmon flaking, and in cobble\than in billet percussion,
to create curved proximal edéhs. Thus,\pressure behav10urs

“)
cause the greatest amount of platform COllapse, followed by

i

the percussion with cobble.behaviours, while billet
: percussion’oauses the”leastﬂvisible collapse. Sheariﬁge

results in numerous small overlapping flakes, a.conditionf
© which, as seen earlier; flattens the proximalbedges of”
individual flake scars, thus erasing the signs of.platform
collapse.‘ The original extent of platform collapse
occasioned by the shearing technique cannot, therefore, be
bpassessed. e

‘When the thinning and shaping'behaviours were compared,

it'was observed'the:thinning.flakes show greater edge! 'b
curvature than the shaping flahes\),This oontradicts the fact
that'shaping flakes are intended‘to»remove ?aterial fromuthe
. edges of the tool (asfopposed'to'the'surface of the tool as
in.thinning) and,;therefore, should remove more of the |

:platform area than thinning flakes. = A closer look at the

experimental tools showed the shaping flakes,K overlap,

N
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proﬁ"iy in an effort by the flintknapper to straighten
i

entire segments of an’ edge.i As in shearing, the overl ping

%

of the shaping flakes results in removal of the flakes'
lateral edges and in a flattening of the individual flakes
edge curVature (3ee Section 1, Subsection 2 (1) of this

- Appendix) The appearance of more platform collapse in
thinning than in shaping flakes is, therefore, misleading.
Shaping should create more. platform collapse than thinning,-

f
“but which of these two types of behaViours actually does

cause more platform collapse oannqt.be‘determined from the
Knife River flint experimental collection because of the
0verlapping of the shaping flakes. It 'shaquld also be noted
that betause of the purpose they servd? shaping flakes w1ll
exhibit less prox1mal edge curvatufe than the thinhing flakes‘

in archaeological samples as well.. - " A (-? S
_ : L : |

R
gt

. R AT Yy
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) oy L



;. L | . 4\3 . 194,
o . . " \‘\ )

(3) Ribs:

a) rib;presence: (attribute #4.1 in Table 1)

“

7

Frequency (see * under (1) Edge damage, above):

B B o e
- — + - — > +
** ey ' press. . perc. - - sh. th.

bilt ’ S, CObo : B ~

(**- actual ordér was difficult to ascertaln)

Frequency w1th increased force:

—percu9810n thinning (billet and cobble): least at moderate
force, greater at minimal force, greatest at
'substantial force level

-percussion shaping (billet and cobble): increases ——»

1pré|sure (thinning and shaping): increases —>

—edge unlts (shearlng only): 1ncreases-—*———+—> N

,,

The frequency of rlbs on flake scars 15 generally high:
67% to 85% of the behavxours show 2 moderate to very
extensxve rib frequency (i.e. rlbs on 25- 100% of flake |
scars) Ranklng of the behav10urs ‘on the basis of rib ,
presence frequency was’ dlfflcult to determlne. : The followlng
can be taken as one 1nterpretatlon of the data. : TN

The percussion behav;ours when taken as a wﬁolé produce
ribe‘on‘the:surface more oftenﬁthan do the pressure
behavieurs or the edge units. When the techniques using the
billet and.cobble are considered separately, however, it

Ll

" becomes apparknt that billet percussion does not produce ribs

£ "
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”f" e
quite& as often as percussion with the cobble or even than

pressure flaking The edge unlts, perhaps because of the

dlminutlve size of their flakes, do not reveal rlbs quite as

f often as do the other types pf behavxours.

When 1t comes to the presence of ribs, there is a
definite difference,‘however, between the thlnnlng and the

shaping behaviours. Thlnnlng produces ribs on 25% to 100% of

'the flake ‘scars (moderate to very extensive) in 88—92% of

R
casee (the second number includes shear thinning, the ﬁlrst

3:
» number does not) while shaplng produces the same range " of r{bu

+
1

presence frequency in 5@—7%% of cases (the second number

t

includes shear shaping, the first does not). In other words,

3¢-50% of the shaping units exhibit ribs on less than 25% of
their‘flakeﬂsears, whiie this happens in only 8-12% of the
thinning-units.'}{ . ' - . o

There ie a.general trend for greater prevalence of ribs
to be‘aseociated with increased force in percueéion and
pressure~fleking, as well as in‘shearing. A debiation‘from
this general pattern‘is observed only in percussion.thinning,
where the use of moderate force reduces the chance of seeing

ribs. But even 1n percu951on thlnnlng, the application of

"substantial force@results in greater frequency of rib

' presence than does the application of minimal amounts of

}

force.

S
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LA

:general trend for

greater prevalence

of ribs with '
increased fprce

L frequenéy of
rib presence

At minimal force levels in shaping, whether through
percussion or pressure techniques,“tne frequency of ribs is
always 'l;pxted' (i.e. ribs seen on 19-25% of flake scars)

- It then incrqases with the applicatlon of greater force ‘in
1ncrements dependent on. flaking technlque and tool: more so
for percussion shaping with cobple, less for pressure

[N

shaping, and least for percussidn shaplng with antler billet.

!

3



197.

- ' v . . ..

. b) rib distinctivgfidss: (attribute #4.2 in Table 1)

! - P -
— -

JFrequency (see * gk damage, above):
- = : >+ - > +
_ press. e-u - perc. sh. ¥ th.
N bil . cob.

Distinctiveness with increased force: . ' .
-pressure: -thinning: similar at all force levels —>
. b _ -shaping: slight increase ——
-percussion: -billet: ~thinning:  least distinct at.
" minimal force level, slightly
more distinet with substantial
force, most distinct at///A\‘
. moderate force levels
‘ : ~-shaping: decreases é————
-cobble: ~-thinning: similar at all force
5 levels &—m——
‘ ¢ -shaping: dec¢reases ¢——— v ‘
-edge units (shearing only): slight decrease &——— ,

o

Ribs appear to be generallyvlarger; or more diétinct, on

“percussioﬁ flakes than on edge uniﬁ,or pressure flakes. In'n
percussion, thentype of flaking tool used affgcﬁslthe éi;e of
ﬁhe ribs; the.use_of the cobble results in.ribs that ;re‘

more prominent than those produced by billét percussi?n. The -
thinning behavi ours create"moderately pronounced’ and
‘pronounced’ ribs more.often (17% more often when shéaring is’
. included ahd 30% mofe often when it is not) than the Shaping

behaviours.

Generalizations about the manner in which rib
[ 4
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""" distinctiveness responds to increased force by the

flintknapper cannot be‘all-encompassing. Increased force

¥

'wnen thinning a tool does not greatlyiaffect the

'8
distinctiveness of the ribs, except for percussion thinning

with the billet when rib distinctiveness is greater at
substantial force than at minimal force levels and greatest
at moderate force levels. when shearing, or when shaping a
tool by preigyze or percussion, the. use of increased force
resultssiﬂ/a lessening in the' distinctiveness of the ribs.
Pressufe shaping is the exception to this rule, however:
here,{an'increase"iniforce is acc¢ompanied by a slight

increase in rib distinctiveness.



c) rid spacing: (attribute #4.3 in Table 1)

press.:

" perc.: billet:

cobble:

*edge units:

and edge press on

anV11-

-

Force Level.

mod

CL & D 1/2
CL & E

CL & D 1/2

CL & E
/

CL & D 1/2

CL &D 1/2°

CL & E
" CL & E

CL & D 1/2
CL & E

199.

aubst ;
CL & E

CL & D 1/2
F&D1l/2

CL & D 1/2

,CL & D 1/2 ~

k’v
=

CL

shaping: .

D 1/2

-(*: CL & D 1/2:

CL & E:

°(**=

‘min
ﬁ
thtaning: (not dnough
data)
shaping: CL & D 1/2
thinning: D 1/2"
shépiné; D 1/2
thinning: D 1/2
& E
shapiné:,‘*(F &'D_1/2)
shearing: D1l/2
- & E
rub units D 1/2
& E
D 1/2
& E
D.1/2

ribs are close together and located on
distal 1/2 of flake scar
ribs are close together and evenly dlstrlbuted .
across the entire flake scar,
bulb of force

F&D 1/2:

outsxde the

ribs are farther apart and located on
distal 1/2 of flake scar)

not be representative of behaviour)

(***: ( ).

less, but still well represented)

based on information from one flake scar only, may
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1

Billet percuseion creates ribs that are CIose~tqgether

—

and generally found at the distal end of the flake scar.

With the cobble, ribe are. also close together,‘and at minimal

force levels may be “found either on the distal\end or on the

entire face of the flake scar; WhileAE2Sﬁf&fﬁg_iglﬂeaﬁindS“"'““
i e P — T . .

il L

them more and more scattered across the entire flake scar
. °8.

L

(i.e. evenly distributed). In pressdfe,'thedeminatiné rib

spacing types are 'close and evenly distributed' and ‘'close
end on distal half'. ° As in percussion with the cobble, an .
incfease'in force in greseure flakiné,tends to scatter ‘the

- ribs mofe evenly acrbes the flake scar. The edge units
generate ribs that ere close together, and found either. on
the dletal end of ‘the flake scar or evenly distrlbuted cross
the surface of the flake scar. In general the thinning) unit
flake scars show equal proportlons of evenly dlsfrlbuted

/

ribs, and of ‘ribs located on their dlstal ‘half. ' The great
majority of ribs Qeen on the Knife River flint experimental

samples were closely spaced.

Ribs: Commént I ) ,

The effect of force waves on thé productlon,
distlnct1veness, and spacing of ribs will be anestlgated in
(chapter III. B).. There, some explanations for the phenomena

observed aboye will be -attempted.

Lty
oY
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(4) Bulb of force: - P

L] [

a) distinctiveness (attribute $#3.1 in Table 1)

(i.e. presence or absence of bulb) )
! . ) . \

Frequency of bulb visibility:

-

- : ~ 3+ - - - +
- e-u ' press ' perc. sh. th.
bil. cob.

Aamount of force ‘(required to create a bulb):

last : > first  last ———>first
(most , e=u press. perc. (least th. sh.
amount : "bil. cob. amount

of force. of“Vforce

required) : required)

Distinétiveness with increased foqse: ‘
-pressure: increases — %
-percussion: ~ -cobble: increases —

' -billet: increases ——> :
-edge units (shearing only): increases somewhat —

- ~

The use of the cobblé in flake reﬁoval‘by pefcussioﬁ‘
resultsnin the creation of distinct bulbs of force more often
than the use of the billet or than pressure;flaking, or oﬁe
of the4edge unit methods. Pressure flaking and percussion
Qith the billet.yi%ld gllb presence frequencies that.are
guite simiia;.

Percussion with cobble probably results in visible bulbse

of force most often because it.requires the least amount of

- _‘ﬂ‘
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force to create a pbulp, as’ lndlcated in the 'amount of force'

d;agram above. Thls pattern flts all other behavxours as._-

.

well the least amount of force requlred to produce a.

dlstlnct bulb of force, the greater the actual frequency of a
b%l .

v151ble bulb.' Thls relatlonshlp between bulb frequency and
)7

amount of force requlred to create a bulo—1s not ev1denced in-
the comparlson between thlnnlng and shaplng behav1ours A
Lp0831ble explanatlon mlght be that the frequencles of ‘bulb S
fpresence for these two groups of behavlours -are falrly closef
It appears; therefore, that the llkellhood of seelng a .
. bulb of force is dlrectly related tgjthe amount of force used
by the fllntknapper 1n removrng flakes. ThlS relatlonshlp is
conflrmed by a general trend for gzﬁbter bulb v151b111ty
assodlated w1th an increase in force level, a trend to Whldh'a

o

“all behavlour‘groups conform.'

Voo
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L , . I ‘ : \
b) size: (attribute #3.2 in Table 1)

Size:

~smalier . " larger smaller = larger
- : _ - - e —> +
' e-u a press. pek : ‘th. sh.
. » ’ b l ; / cry. R
Slze with increased force : v , . N
~pressure: -thinning: 51m;lar size €— —>¢

-shaping: size. increases ————
—percu351on- -billet: -thinning: similar at moderate and
! , \ R substantial force levels, smaller
' ' g Vo at minimal force level
-shaping: size increases ———— \

-cobbles ~thinning: smallest at moderate '

- forcve level, larger at substantial.

force,, largest at minimal force

~shaping: size decreases é&————
-edge units.(shearingﬁonly):‘Similar,siZe ] |

i

The pressure and percussion’ techniques yield bulbs of

force'of’aasimilar sizef that, is generally large, ranging "
mostly frOm‘moderate to very.substantial (1/4 to more than
‘,1/2 of flake scar length) The edge unit flakes exhiolt
somewhat smaller bulbs, proportLOnally, ranging. mostly from
mlnlmal to moderate in s1ze (1/8 to- 3/8 of flake scar
length) | Buf just as pressure and percusslon produce smaller
\bulbs also (e.g. very mlnlmal and mlnlmal 2@ 22%)f edge unlt

flakes are somet;mes found to exhibit larger bulbs (e.g.

substantial and very substantial: 30%).
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The effect of iﬁdreased'fo:ce on the size of the. bulb
cannot be discussed in general terms. 'Increased forée
affects each pehaviour in dlfferent ways when it comes to

bulb size (see 'Slze w1th lncreased force' data, ébove)

~ Thus, there is no apparent connectlon between force level anJ

’

bulb size.
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(5) Distal shape (attribute #5.1 in Table 1)

~ R .
\ S v . .
” L
. ‘ o , B

Force Level I

min mod - subst
press.: : thinning: *IRR/RD/STR STR/IRR  STR/IRR
& | ehaping: " IRR STR/RD/IRR
perc.: cobbie: thinnipg: IRR IRR/RD/STR RD/IRR
shaping: | IRR/RD  IRR/RD |
billet: thinning: " IRR ~ IRR " RD
| sﬁaping: "RD | ‘RD
edge un(sé;:rub/units and - | |
_ edde press on anvil: RD(/STR}**
shearing: RD(/STR)** RD/IRR
thimming: "I IRR °1ER7R5(7SE~R3*?
~ .shaping: , ., IRR/RD RD(/I%g)**
(*: STRE tralght-. RD: rounded; IRR: lrregnlar)
(**: () ess, but still well represented)

Lo |
. -
_\ [f

Stralght distal edges are seén more oftenﬂon pressure
flakes than on percu351on flakes, while rounded dlstal edges
are seen more often_o percu331on and edge unit flakes.
Irregular distal edgéls, however, are as.frequent, and
‘,sometines,moreifrequ ;t than'eithef straignt or féunded
edges, except in percussion shaping with billet and in the

minimal edge units whergﬁronnded edges are most common.
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Irregular distal edgks are most common on thinning‘ﬁlakes,

while the shaping,A 1akes exhibit similar proportlons»of

/rounded and’ 1rregular dlstal edges. e
T T

The preponderence of 1rregular edges tends to decrease
wlthqlncreased-force in percu551on flaklng as the flake s

distal edge becomes more regular, sometlmes in a stralght,<_°

P

'but most often in a rounded manner. A sxmllar 51tuatlon

occurs in pressure flaklng There, however, the trend lSM

'toward stralghter, as opposed to more rounded, dlstal edges.

it must be noted that 1rregu1ar dlstal edges are: st111 seen
at moderate and substantlal rusce levels in' peICQSSlOn and
pressure flaking, although not generally as frequently as .at
the mlnlmal force leyeI’ In shearlng, where rounded distal
edges are found in 44% of flake scars (stralght- 27%;

irregular : 29%), 1rregular edges become more frequent with..

'1ncreased force, whlle the percentage of Stralght edges’

decreases. The 1nc1dence of 1rregular edges decreases

‘somewhat when shaping and thlnnlng behaviours are used

The correlatlon between the shape of the distal edge and

the type of termlnatlon of the flake scar w1ll be dlscussed

|- .

'1n the next subsectlon (Subsectlon 2~ Attrlbute

assoc1atlons).

@
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. 4(6) Termination (attribute #5.2 in Table 1) = .

Force Level! o -

. . min~ med  subst
press.: : thinning: (ST/F* "d ST ST
| o v shaping:" .F ~F - )
',\perc.e cobble:’thinningad' " ST/F .F/ST' ST/F
X B  shaping: N . F P o .
“ dbillet;'thinninéz L F ST . f
i _shaping:  F/ST “ P
'edgegunits{ ruﬁ un}ts and | |
“ edge‘press’on anvil: . ST
| .shearing: - F(/ST)** F ‘
tmimmings . T Teisr Tstumee st/E
rasﬁaping:, S - f F
i(*: ST: step, F: feathered) : : ‘
(**: (): less, but still well represented) ’ _ }

-

@

For the majorlty of cases, the shaplng technlques result-
in flake scars dlsplaylng feathered termlnations. Mlnlmal
percu551on shaplng w1th the billet does, ﬁowever, create as
many step terminations as feathered. In pressure, the |

contrast between thinnihg and shaplng pressure flakes is -

rather dramatic: pressure shaping flakes usually feather’

o
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- out,, yhile pressure thlnnlng flaﬁes display an abrupt step
termination (with the exception of mlnimal pressure thinning,
in which feathered terminations are as frequent as step
terminations). »Feathered'terminatlons are also predomlnant
in"percussion'shaping. The shearing units yield more
_feathered termlnatlons ‘than step, whxle the rub units and
edge-press -on-anvil . flakes end abruptly (step) 70% of the‘h .
time. " | - o

The links between 1ncreased force and type of
termlnatlon are assoc1ated with pressure thlnnlng, and
percusslon shap1ng w1th the billet. In the formerf'an
41ncrease in force results 1n‘more abrupt (step) termxnatlons.
In percusSLOn shaplng w1th.thekantler blllet, 1ncreased force
ylelds more feathered flake scar termlnatlons. The decrease
'in step termlnatlons from ‘minimal to moderate force ‘in |
sheanlng is sllght (5%). No overall generallzatlons about

«<
force increase and termlnatlon type were surmlsed.
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Subsection 2: Attributeqasﬁpciations
. o
' Table II-33- provides an e?sy way of comparing diffefént
‘behaviburs for -each aﬁiribute.‘ }t'also allows the compariéon_'
gof attrlbutes to see whether one attribute responds to
certaln technical var1at10ns in the same way another
'attrlbute responds to the same varlatlons. These attribute
assoc1atlons lead to a better understandlng of the
‘5morphologlcal characterlstlcs of flake scarsw In order tdﬂ,

show the. patterns as clearly as possmble, only attrlbutes

from the pressure and percussxon behaviours were con31deredv
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(1) Edge damage vs Morphology of proximal edge*

(attributeé # 2.2 and 2.4 in Table 2)
]

(* morphology of proiimal edge is used}as an indicator of
the extent of platform/collapse)
, / V ,

-

Edge damage:‘

- > +
press. | ' perc.
cob.- © bil.
Platform collapse:
+ S : - . .
press ’ ~ perc. ‘ —
' cob.- . bil.

The'inc;dence of edge damage appéars to de;rease with an
increase in the extent of platfofm collapse. This result
indicates the edge damage visible on each flakevscar does not
cohs;itute\the sum total of the dam;ge'creatéd by the flaking
facﬁidn, but only wha£ remains after a.portion.Of the edge was
removed through platform collapse.: The prese&ce'of edge
damége on a flake §61n€s to either very little platform

collapse, or to damage so extensive that. some of it still

remainéd'after a portion of the edge was removed.
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, .
(2) Edge damage vs Bulb distinctiveness (attributes #2.}

and 3.1 in Table ‘1)

Edge damage:. - » = —— >+

Bulb ‘distinctiveness: = +- — —> + € 4-/—

jThe'poss%bility of seeing_a'bulb increaees along Qith
“that of seeing some edge damage, until the damage is at its
greatest for each behaviour. %when this happens, the
frequency of bulb dlstlnctlveness ls reduced. As we noted
prev1ously (see Section 2, Subsectlon 1 (4) a) on bulb
dlstlnctlveness), the dlstlnctlveness of the bulb of force
increasee with increased force. The above diagram, however,
 shows that‘extensively damaged edges reduce the pOssibility
of seeing a bull of . force. 'In other words, ‘the presence or

absence of a bulb of force is affected by the extent of edge

damage created by the flaking action.



212, ,

N

. " (3) Shape of distal edge vs Flake scar termination

(attributes #3.1 and 4.1 in Table 1)

Q‘ 4
! ya ‘
- Distal Edge
SR | straight | Rounded | Irregular
Termination | Feathered aps™ | 73% 64%
¥ Step 60% 27% 368

;;é*: Figures obtained from tabulation 6f éll data in distal
shapé and termination from the Knife River flint experimental
collection)

t

There is a .distinct correlation between the shape of the -

fiaﬁé{s distal edge and the manner in which it terminates.
The. flakes énding in a Straigﬁf edge exhibit a step
termination 60% of'the»time" Forty pertent of the time, they ;
feather out. This means a 3:2 ratio of step to feathered

. termiﬁations for flakes with a straight distal edge.

A rounded digtal-edge_is mbre“li}ely to be featherea»as
this type of termination outweighs the step termination fodﬂ}
tvone in flakes with roundeé distal edges. |

Flake scars with"anoirregular distal edge also show a

preponderence of feathered terminations. The ratios,

however, are not as high as for the rounded distal edges



| | o p
'21'3. |
_(approxima'tel‘y’ two feathéred to one ;tep terminat"ibn-‘)m.
h \ \ “
N ", ™~ » )
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ubsection 3: Attribute analysis vs Information from
1 videotape

| | ¥ .
$he-manu£actu ng of the Knife River fiigt experimental

tools was videotaped in order to have a permanent record of
' the variables involved in tﬁe removal of each flake. These

variablé; werg’drawn erm Ypugg and Bonhichsen (1984:
—161-177). A careful study of the videotape provided the

fdformaﬁion listed in Table I1-34. The.tape is stored in

with thg Project for the Study of Material Culture, ,’

Department of Anthropology, University of Alberta, Edmonton,

Alberta.

The information obtained from the videotape iéaféed here
in conjunction-with ﬁﬁe data from- the attribute anélysis in‘
an attempt tb qompare and contrast séécific groups ofi

beﬁavi;;rs.

(1) Percussion vs Pressure; Thinning vs Shaping

)

a) Platform pregaratlon (see Tables II-34

and 1I1-35)

»

A §ligh€ly greater percentage of experimental artifacts

representing pressure behaviours, than of experimental

artifacts representing percgssion behaviours, underwent some
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form of edge preparation. The percentagea are separated only

by 19%, however, and the sample ia\small;(e.g. only six
pressure behaviours).

\
One observation, however, appears undeniable: the

thinning behaviours require platform preparation 508 of the

time, while the‘shaping behaviours do not. The only types of N

¥
platform preparation performed were designed to thicken the

platform edge ln order to avoid platform collapse and to
remove irregularities;in order to achieve better oontrol of
the shape and size ‘of the thgnning flake about'to‘be':emoved,
.The’following statements explaia why'platform'preparatioa was
performed almost exclusively . oh tBinning flak;s: J
1) wbile platform collapse ig avoided as much as possible
in the_thinning unitan it is expected and sought in the

e

‘shaplng flakes; ( S .

-
P

2) the shape and length of a flake is much more important'

_‘;p tﬂinning than in shaping which simply has to remove some

of the artlfact s margin. The irreg&larities which would

reduce control over the shape and sxze of the flake aré~ WM,M;

’therefore-removed before a thinning flake is struck.’ .
It should be noted that platform preparation is

restrlcted to specific small areas of the edge and not to the |

‘
-

entire edge.
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e e
90" degrée angle: 180° - - .-- -#" artifact axis

greater than 99" o
90 degree angle: igg* - - \— e artlfact ax1s
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b) ngle (see ?ables II1-34 and II— 6)
: The angle referred to ln this sectign is that created by
the flaklng tool and the '‘axis of the ar ifact (after Young

and Bonnlchsen, 1984 165- 179) Th;s angle is potentlally
&

¢\1mportant as 1t determlnes the dlrectlonoof the force waves

imparted to the artifact by. the flaklng tool and the actlon

1

taken by that tool

[

' ‘direction of ‘action’
offflaking.tool S A

direction of action -
of flaking tool
» . ,
A “ greater than

& ‘l s

direetioﬁ‘of action "
. of* flaking tool / .
. . . / , .
, less. than

A

less than' Co - T .ﬂ‘ 9 - <
90 . degree angle~ 180° - - "v - -g*' artifact axis

’There are signifiCant‘differences_between specific' sets

ef-behaviougs,fin.theﬂangle»created by the,horizontal_axis of

@ A, “_,‘,\. L - - »n
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the artifact,.and the'direction of the blow or pressure

'applled by the flaklng tool.

~ In thinning, the force is directe inwards, towards the
centre of the a'rtlfact, in order to x! a leﬂg, thln
flake In shaping, the force is directezﬁéQanards so as to
restrlct the removai of materlal to the ‘immedizce margln

area, as a shaplng flake should dos-

thinning - .. shaping

1

" This iS’feflected by the data obtalned on. the angle of tool"
,to'artifact:' the thlnnlng behav1ours generally yielad lowef'
ang - valueé than the shaplng behavxours (ﬁhaplng:“BB%.WLLh
67.5 to 89 d‘egree angles'- thinning: 48% with 67.6 to 89 |
idegree angles and 36% wuth 46, to 67.5 degree angles) (N;B.:
actual angles are not measuredﬁ but rather, estlmated)

In preseure'shaplng (91, 911) and 1nd1rect percuSSLOn
thin (161, 161i) the angle created by the flaklng tool and
flaked artifact does not dlrectly reflect .the dlrectlon of
the force belng lmparted to the stone. - The v1deotape of the

‘flaklng expe{xments revealed that, although the flaklng tool

meets the. horlzghtal plane of the artifact at aﬂ—angle of
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. W
less than 45 degrees, the Yorce is beln% applled mostly
downwards. Thus although the tool artlfact angle has a low

value, the actual value for "the angle of 1nc1dence, or the

dlrection of the force, ls much hlgher, probably between 67:6 .
B L‘ )
"and 89 degrees.. The flgures between brackets in Table II 36

take that'fact»into account.’ I ' .
. . , : , :

. flaking tool * . artifact
> ' & ' ‘ ‘
. : v :
The percusslon and pressure behav10urs are also |

s

dlfferentlated hy ‘their angles of fofce 1nc1dence. in
percuSSLOn, 14% of behav;ours make use of 99 degree angles,
683% make use of 67.6.to 89 degree angles, and 18% of 46, to

'67 5 degree angles. In pressure,lno 9@ degree angles were
¢ 4

foun@ and théx remaJ.nJ.ng three angle categorles (67.6- 89
. degr es, 4@ -67. 5 degrees, g- 45 degrees) 'share equal numbers

of.behav1ours (see Table II-37). ' o

- ' ' ‘ . . 3 J N I [ . | . -
In summary, thinning behaviours involve angles of force

'anidence that are more acute than those found in shaping.

\

The difference stems from the shape oF the flake the
cé@ftsman 1ntends to remove: more acute angles result in ,

force directedvln%ards towards the artifact and remov1ng
- Q .

long, thin flakes; while the wider angles cause the imparted

N
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force to take a downward direction,

.shorter flakesk

v 219,

thus removing thicker,

Regardless of whether the artifact is belng shaped or’

thlnned, the angle of force 1nc1dence lnto the stondt

decreases from percu531on to pressure.

fllntknapper "holds the artlfact.

°

c) Support system (see Tables II*34 and II- 38)

H
4

"This variable refers to the ménner in which the

-

supported whlle fl Jg takes place. \

e
e
. S

PR ’
%; 3
i LRI

Type

A

2

Description

Artifact held with leather: Qad
.between .knees; punch tool resting
on artifact and held in left hand;
percussion tool held in right hand
‘(indirect percu3510n) ‘¥n '

Artifact resting on pad pLaced on
lap; held on top by entire hand

Artlfact held down agalnst palm’
with three fingers (palm cover¥d
by leather‘pad) hand resting on
lap L

Artifact held horlzontally between
thumb and flngers- hand resting on
lap ' -

(after Young and Bonnichsen,‘1984;‘1651166)
(see also. my Table II-34) : '

L4

A strong type of §hpport-system is used

This‘position,‘in turn,

‘determlnes the stren th with which the artlfact is belng

. Strength

l1- very strong

.

1- very strong

2- strong

2- strong

in the majority

«
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4

of cases for percussion and pressure behaviours: In

.percussion flaking,‘a very strong,support’system is required
only for the indlrect percussion technique (behavxours 161
and 1611) and for substantlal percsssion thlnnlng with the
blllet (behavxour #ll) Substantlal perCUSSlOn thlnnlng w1th

the. cobble (behav1our #14), on the other hand doeg not
requlre the asslstance of a very strong support system, In
pressure flaking, only a’strong type of support system is
used. | |

‘Although-both methods rely mainly on a strong support’

~system, the type of system itself varles. All percussion

!

behav1ours making use of a strong support system involve type

#3: artifact held horizontally between thumb and flngers, .

v

.hand restlng on lap.. Onvthe othervhand, 511 pressure“
behavrours 1nvolve-the type #1 system in whlch the artlfact
__1s held down against the palm (the palm is covered by a
leather pad) whlle the hand rests on‘the~f11ntkhapper’s rap.»‘
Thus, despite the_fact that pereussioh and pressure
behaviours,-for the most pert, reqhire a/strong;shpport»
‘system, the ecthal type of system»used by e;ch 'iffers.'

When comparing the’thinning and shaping'behaviours, Tahle
II-38 reveals that all of the shaping behaviours and
two#thirds of the thinnihg behaviours make use of a strongﬂ
support system. As seen earlier, the only thinhing “

“technigoes requiring a strong support system are indirect

"
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>

4& ‘\> l”p : e
percussiod:thinning (behaViours #lGinand'leli)'and
substantlal percu5310n thlnnlng with the billet (behavxour
#ll) Thinning and shaplng ‘behaviours’ are not dlstlngulshed
by the type. of support system used’ as. are the percussion and
.pressure behavxours;' Wlthln the strong group of support
”_systemftypes; type #3 is used ﬁn 62% of the thlnnlng' %4
’behaviours (or 42% if‘strong and very strong support system
'types used), as well as in 67% of the shaplng behav1ours.
IThe removal of thlnnlng and shaplng flakes does not appear to
.req ire very dlfferent artlfact support systems. Were it not
ES} the 1nd1rect percu851on thlnnlng behavxours, in fact, all
but one of the thlnnlng behav1ours would requlre a support
system of the same strength as- that used in shaplng (i.e.
strong ), and the percentages for each type of system used
in thlnnlng and shaplng would be remarkably 51m11ar (11% vs

. 9% for type #47 33% vs 33% for type $#1: and 56% vs 67% for

type #3).

d) Failed scars (see Tables II-34 and 11-39)

-

Three types of fallure were recorded.'

| A) platform crushlng. the platform area
simply crumbles and the craftsman fails to
remove a flake scar of. the desired type.

'B) many tries: the fllntknapper is - .

unable to remove the desired type of flake
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bn fﬂrst attempt and goes over the sane..
' area repeatedly untll he lS successful.
'”C)4wrong force: the fllntknapper uses Qg
a force level greater than that required of

ahh f him (e.g. using substantlal force od the

experlmental tool reserved for moderate

. ', pressure thln (711 ).

! .

The percu331on behav1ours dlsplay a'hlgh percentage of
multlple attempts at remov1ng ‘a flake ("many trles") and a:‘
'hlgher percentage of, platform crushlng than’ seen in the,
| pressure behaviours. Almost three—quarters (69%) of the®
_.percu331on behavrours saw repeated blows before a successful'
flake was removed, and one thlrd (29%) of the flake scars
eventually created were failures (crushed platform) l .

Pressure flaking does not exhibit the same high rate of
fallure., Two-thlrds of the behav10urs requlred very few
trieg before the removal of avsuccessful flake, and only 8%
of the flake scars were failures, as opposed to'29% in
percussion. ' ) : ¢

The fact the flintknapper had.to hit. the artifact SO many
times'before a succesgsful. flake came off probably explalns
g why more unsuccessful flakes were recorded ‘on the

experimental tools flaked by percussion than on those flakec

byppressure‘ This may also have some effect on the
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percentages of edge damage found in percnssion.-_This
~question.will be explofed further in a later section.

The use of the wrong force level when temovinéfa flake'
does not *appear to be a major. problem in the Knlfe River

flint experlmental collection. On each of ‘the behav1our&

where it is observed, the use of- the wrong force is /

/
/

represented by only one or two flakes Since the aQerage
“number of flakes .per gehav1our is 14, the percentage of

flakes produced by the wrong force can be expected to be
.appfoximately: ‘ | |
| 2 to 4% in pe:cussion flakino
1 to 2%‘ln pressure*flaking

1 to é% in the thinning behaviours

2 to'S% in tne shaping benaviours
As can be seen, the perbentages areﬂalliqnite'low and similar';
for pressure vs percﬁssionfand thinning vslshapin;!

_ &

(2) percussion: .Billet Vs‘Cobble - . 1f§'

(direct percnssion only)

T

a) Platform preparatlon (see Tables II- 34 and II~4@)

Not. many of the percussf\n behav10urs requlred some
platform preparatlon (30%). Ondy one of the flve eddges

representing percu591on behav10urs w1th billet and two of the
0

%

five edges representlng percu351on behaviours w1th cobble
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oA

underwent rub-abrading or rub-buffeting in a specific area of

. the edge in order to prepare it before certain flakes were

struck off.
A S
b) Angle (see Tables II-34 and I1-41, and
description of angles in Section 2,
Subsection 3 (1), above) .

The angle between percussor and artlfact appears to be
wider with the billet (four of five behaviours using an angle
of betweeh;67.6 and 89 degrees, one behaviour using
approrimately a 99 degree“angle of incidence) than with ‘the
cobble (17% of behavicurs using a 99 degree angle, 37% using
a 67:6 to 89 degree angle, and 47% using a 46 to 675 degree

- : - ! ‘\ ‘
: angle) This difference in tool po¥ition accounts for
dlfferences in the’ dlrectlon of the force waves each tool
imparts to the artifact, thch in turn must account fqr
different morphological features of flake scars produced with
the use of the\billet or the cobble.

e}’ quport system (see Tables II- 34 ana 1I-42, and
descrlptlon of support system types and
strength in Sectlon 2, Subsection 3 (1)
‘ above)
Other than conflrmlng the fact that percussion technlques

: requlre-malnly a strongv support system of type #3, Table
II-42 ‘also -shows thls applles to the majorlty of percu5510n
behav1ours, regardless of the tool used (one exceptlon-

substant;alypercuSSLOn thin w1th blllet).

[N \ .
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A
d) Failed scars (see Tables II-34 and 1I-43, and
description of variables in Section 2,

_ Subsection 3 (1), above) ,
Percussion flaking with the use of the cobble requires

more blows to a speqific‘agea than doés the billet in order
to remove a successful flake. Prbbabi§ as a result of this
difference, many more flakes struck off with the cobble than
wiﬁh‘the billet -exhibit platform crushing, and fail,ﬁovreméve
the expected>amount of material. A link between these
observations and frequencies of Edge damage for billet and
cobble ‘percussion will be sought in Subsection‘j (4), below.

As seen ea;lier, dagg contéminationxdue to the use of the
wrong force in rémoviné ce;tain flake scar is quite

’

negligible.,
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(3) videotape information - Summary

This séction is a.sumﬁary of all the information outlined
in the previous two s;:;ions on the data obtained from the
v1deotap1ng of tha productLOn process of the Knife Rlver
flint experimental collectian. .

'

a) Platform preparation

percentage of - 0% 50% - ' 100%

eXperlmental tools . - : Sy +
requiring platform perc. press
préparation: ) bil. cob.

o3 50% ' 100%

- — R . >+

shaping thinning ’

.
Ny

AN
'Platform preparation appéars tovbe perfoﬁégélgiightly
more often for pressure than for peréussion flaiing, and’
somewhat moré wheﬁlusiné the cobblw than when using the
billet in pércussion'flaking.‘ This information applies to
the thinning behaviéurs only, since the shaping béhaviour&
from the Knife River flint collection did,not)yield any

examplés\of platform preparatioh before the removal of .

flakes. Thus, to summarize, the sets of behaviours from the

B
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expefimental collection requiring some form of platform
preparation are, in descending order: 1) pressure thinning,
2) percussion thinning with cobble, and 3) percuseion

thinning with billet.,

.. b) Angle
angle ;}dth: - \ — + - )+
/’ press.  cob. bil. thin shape

The angle created by the. flaklng tool's dlrectlon and
the horizontal axis of the flaked artlfact (see Sectlon 2,
Subsection 3 (1), above) shows a general';ncrease in size
from the pressute, to the percussion with~cobble,.to ehe
percusslon witﬁwbillet'behaviours.
| The relationship between acuﬁgnessuof angle and thinning
or shaping flakes is based en the fact that a force entering
the artifact at ; smaller angle will remove loﬁg, thin
vflakes, while a force entering the same artifact at a widerl
andle will remeve a shorter,vthickerlflake; thae is to sa&, a
shaping flake.

. c) Support system: type and strength -

The most cbmmon types of support systems used to hold the
artifact whlle it is being flaked offer strong support‘to the
artifacts. Only a few behaviours made use of a very strong

type of support. system. Although the pressure and percussion

2 &
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behaviours refy on systems offering a similar amount of
support, the actual type of support system varies from
percussion to pressure. In percussion flaking, regardless of"
the type -of percussor used, the artifact is held. horizontally
betyeen thumb and fingers while-the craftsman's hand.rests on
his lap. In pressure flaking, the artifact is held agalnst a
leather pad, covering the palm, by three fingers while the
craftsman g8 hand rests on his iap. Both types of support
systems are associated equally often with the thinning and

)

shaping behaviours.

* o

d) Failed scars

platform - - — + - > +
crushing: press/ " cob . sh. th.

bil. L '
many - —5 + - 3+

tries: press. bil. cob. “sh. "th.

’
\

The number of failed attempts (e.d‘&ictual unsuccessful
_ blows-in' the case of percu551on flaking) at removxng a
satisfactory fggke, as well as the number of flake scars with
crushed platforms, increases’from'pressure to percussion with
billet, to percussion Qith the cobble; and from shaping to
tninning. Percussion thinning with ‘the cobble is therefore
the most likely to produce failed scars, whlle pressure '
shaping appears to be the most effective method of _removing

the greatest number ‘of successful flakes.

«
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The use of the wrong level of force occurred-less than 5% | .
of the time in the Knife River flint experimental collection,
and is'therefore not expected to have erroneously influenced

} 12 .
the statistics related to each beWaY}our. .

1

' X 2. . 2 o
(4) summary of videotape information vs summary of
R ¢ g

attribute analysis informgtion

Wsome. of the information retained by videotaping the
production of the Knife River’flint experimental collection
proved very useful with regards to explaining some oﬁi‘he
morphological detail found on the flake scars from. thaé’

_collection. o o

LN

N

/ ’ ‘ — .
a) Failed scars (many tries) vs edge damage and

exteut of ﬁlatform'coliapse (morphology

of;p;oxlmal edge)

It has already been establlshed that percussxon flaklng

o .

requires more attempts than pressure‘f}aklng before a
successful flake ‘is struck off. Edge damage is also observed
more often on flake scars created by a percu9510n behaviour
than on_tpose.resulting from pressure flaking. It is
'therefore assumed that the ;tequency with whlch prox1mal edge
© damage is seen on flake scars is determlned, in part, by the

-

number of times the flintknapper must hit or_ apply pressure
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to a particular area in order to remove the desired type of

(o \ . R

. flake.

There ‘is one problem w1th this assumptlon, however-

ol
A}

percu551on w1th the antler billet regults in more’ v151ble

edge damage than percusslon with the cobble, yet 1t is

percussxon “with the cobble that requlres more blows before a

: de51rable flake is produced. The answer may lle w1th the

A “lnformatlon from another attrlbute, namely ‘the morphology of

:the proxlmal edge« As dlscussed earller, the values for thls

'attrlbute reflect “the amount of material removed from the

N

flake scar through platform collapse. Percussxon Wlt‘

cobble results in a greater amount. of platform collapse (51%

K

of flake scars. show a stralght edge, 3@% show flat%curves)

“

than dOes percu551on w1th “the blllet (37% stralght edges, 50%

flat curves) It is p0531ble that“by remov1ng moré of the

platform area, percu;glon w1th the cobble also r.moves a

'large portlon of the damaged ar%F, thus leav1ng:few

percussxon flakes w1th damaged prox1mal edges, whlch would

leadkus to-think the billet‘causes morerdaﬁ e'than the .
; ‘ ;:::7, . . Jv - . ) ) .
.cobble. 0f course, the nqﬁber of attempts at remov1ng a

- J,vv'
_flake may not\be theggﬁly determlnant of the amoun¢ of edge
-damage caused to the flake scar. , " \"'5m i . 'ﬂflf'

o

b). Contact w1th other substance vs dlstal edg;;shape

The thln coat of palnt applled to the preforms for

s
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v
a

contrast before one of the experimental behaviours was
performed on.them, constitutes a second type of material
which must be crossed by the force waves before a flake can

¥

be detached. As-iosignificaht.as it may look, .the layer of

‘paint offers a dlfferent type of re51stance to the force

-
waves,.partly because of its more elastlc properties. Thls

is not part of the 1nformatlon drawn from the vldeotape but
it is an lnput varmable that may have some effect on the
outcome of the‘flake and, asusuch, ‘should be considered.

¢

. In an earlier,study on stone tools, Bonnichsen nkes in a

‘Fsectlon on. fracture morphology'

o

¢ When the dlstal ends- of flakes are jagged and
1rregular ., it is a good indication they
were in contact with another substance when
the flake was detached. (1977: 132, 135)

‘.Thls statement 1mp11es the thln coat of white palnt applied

LS

to the experlmental artlfacts may be to blame for the hlgh
1nc1dence of 1rregular distal edges found in the Knlfe River

- flint experlmental collectLon. Thls type of dlstal edge is.

found ln 35% of all flake scars, whlle rounded distal edges

0

account for 39% of the%flake scars, and stralght dlstal edges
3

‘ 4
L. i 4 =

for 26%.

..
) / R . 4,, L 4

There is also a general trend towards less 1rregul'r1ty

W._ »

of ‘the dlstal edge with appllcatlon of qreater force (sjb

Table II-44) .~ Without dlsappearlng éompletely, the ratlb of

~1rregular dlstal edges to rounded and stralght dlstal edges

dw1ndles as the force is 1ncreased from mlnlmal to moderate
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'

to substantial. Largeg amounts of force thus appear to

create cleaner, more reguldr distal edges, either rounded or

stfaight.



TABLE II-1

PERCUSSION THIN - BILLET

233.

Minimal Moderate Substantial
Edge damage extehgive extensive very extensive
';‘."_ '5‘.3"‘). R . . . » I ‘
Sgiy ' . A
%{ ::g: presence . mod-ext moderate very extensive
kT A distinctiveness (indist-mod variable variable) ™
R } -"' ’ '
o ¢ :
Edge morphology var (2 str, 1 straight flat curve
conv. proj, y ‘
other) ’
_ presence (variable not vis. var.)
Bulb: presenmce ‘ :
: size X .oy Xy . X
ol
TABLE II-2 ’
PERCUSSION THIN - HAMMERSTONE, -
PRI ' -\/_//
- . Minimal Moderate  Substantial.’
Edge damage moderate . moderate . very- extenslive
Ribs: Presence extensive - modgrate very expenslve
———=' distinctiveness
Edge morphology .straight . flat curve  flat curve
Bulb: presetice ’vagiable visible visible
——" size (var. , var. var. )
——— N . .
o N/
' TABLE II-3 ~
’ PRESSURE_THIN !
. : ”)‘ .-
Minimal Moderate Substantial
Edge damage limited mod-ext. Tim.-mod. -
Ribs : presence rare-limited mod-ext. éx\ensive_
2285 distinctiveness indist. indist. indist.
Edge morphology | L £1. curve/ flat curve U—shéped notch
I L straight S R
Bulb: Presence not visible variable visible
2822 size X mod to subst.

3

mod-subst.

. 7R
i

o’



Minimal Moderate
Edge damage . o extensive T very extensive
Ribs : presence . limited moderate:
——" distinctiveness pronounced indistinct
' Edge morphology straight-. straightﬂ ’
Bulb: Efesence not visible variable
, " size - T ¢ ‘ variable
) “" i
3 TABLE II-5
‘ L ’ . | - et )
‘7*' . PERCUSSION SHAPE - HAMMERSTONE h
. 4 Minimal ~Moderaté
[ %3 .
"Edge damage extensive” moderate
Ribg: DEesence . limite&- very extensive
- ——=" distinctiveness variable indistinct
5 . Y .
Edge morphology"sf straight. - % straight -
_ x4 s flat curve
Bulb: presence " .., variable> varjable
——" size ‘subst.-very v. min - mod.
subst.
TABLE II-6
PRESSURE SHAPE
| ” Minimal Moderate
Edge damage. moderate moderate -
pibs: DEesence ‘ limited extensive '
LU dispinctiveness indistinct variable /}

\vEdge morphology

i

1 A

TABLE Ti-4

PERCUSSION SHAPE — BILLET

" 2%,

L str. - % flat
.curve

Bulp: BLesence ‘s .. not vggible
——"‘gize ' ' s

L]

X

flat curve

variable
v. min - mod.
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TABLE II-7

SHEAR THIN - PRESSURE FLAKER

Minimal - Moderate
Edge damage " v . limited ' limited
Ribs: Dresence moderate - ' moderate
——" distinctiveness variable B indistinct
Edge morphology o straight A straight
ﬁ;lb' presence ~ ~ - not visible- o not visible
——" size . ' X ' X

N S

,ﬁk/TXBLE 11-8

SHEAR THIN - COBBLE

Minimal - Moderate
‘. i . R . "4 S
Edge damage ‘ - extensive extensive
. . . - \ ‘
Ribg: DIesence o moderate.- ©  extensive
——" disting¢tiveness indistinct indistinct
. o . : | ’ i P
Edge morphology .- straight : . Y straighg -
g' ‘ . L flat curve
: A
: J
Bulp: Dresence . " not visible - not visible

' size X X



 TARYE II-9

Edée damage’

Ribs: yresénce

* distincti

SHEAR SHAPE - PRESSURE FLAKER
C )

A

’

1 .

veness

Edge morpholdgy

"

Bulb: gfesence

Minimal

.absent-rare

moderate
mod-pron.

straight

A

not visible

236. .

Moderate
moderate

extensive
indistinct

s flat curve - °
s straight

variable

. resence
pulp; Bjesence
ze

not visible
Tx

‘ysize X .very minimal -
o - moderate
o QV\
L ] ¥ ’
o 1I-10
SHEAR SHAPE - COBBLE.
Minimal Moderate
Ehge damage extensive .extensive
Ribg: PEesence extensive .very extensive
——=' distinctiveness _indistinct variable
. Edge morphqlqgl straight ~ straight
. ‘ ’
AN visible

v..min - mod.



" RUB_BUFFET WITH:

Ribs presence
" distinctiveness

‘4l<‘-

-
N

. Ty
LIRS

Edge damage

Edge morphology

Bulb-‘é}esence ¢

size

| TABLE II-11

Billet
modefate

moderate
indist-var.

str;ight

not visible
X

237;

Cobble

" moderate

absent-rare
. X

straight

not -visible
X

TABLE II-12

RUB ABRADE WITH COBBLE AND PRESSURE RUB WITH PRESSURE FLAKER = *

+

““ e

Edge damage

Ribs

. presence
distinctiveness

Edge morphology

Bulp: presence

size

Rub Abrade

"absent~rare

]

absent-rare
X

straight -

not Yisible'

X

\

Pressure Rub

moderate

moderate
indist-mod.

straight

not’ vi&ible‘
X
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EDGE UNITS

TABLE II-13: COMPARISONS: THINNING VS SHAPING VS

THINNING

T

SHAPING

EDGE UNITS

[

EpGE DAMAGE : .
ostly mod.*, some linm.

" ;
mod. or more

- - + - — + limited: 17%
press. perc. press. perc. moderate: 33%
-perc: damage increases|-perc: -billet: incr. |extensive:33%
with force with force
-press: damage greatest{ -cobble: decr.
© at mod~force _ with force -
-press: unaffected by
‘ force

abs/rare: 17%

RIBS PRESENCE:

least at mod.
force
-press: increases

' with force
- - +
press. - perc.
-mod,~very_ext.: 88%_ _

-perc

. |RIBS DISTINCTIVENESS :

. for perc,
1-1lim.: 50% ; mod.:17%
ext.: 17% ; v.ext:17%

-incr. with force
-press. = same as

— o — . e T e o — o ——

8% mod. or more
(except: rub buffdt :
& rub abrade with

' cobble)

T e

-no pattern

-perc: incr., with

ind: 6O%F; var: 25%

~evident at lower foxce
level with press (min)
than perc-(cobble: mod
(billet: subst.)

apod: 44% ; abs: 22% ;
min: 11% ; ext: 11% ;
.var: 11% .

1

-force mod: 15% ; pron:10%
' -press: decreases - -
- with force
PROXIMAL EDGE MORPHOLOGY |
Platform Collapse*¥* ): b
- = —> + - - +  |mostly no collapse
perc., press. perc. press. (except for a bit in:
-incr. with force ~biil. sonb mod. shear thin with

-evident at lower
force level with
press. (min) than
perc (cobble: mod)
(billet: no apparent
collapse)

-abst 50% ; min: 3%%;
mod: 17%

A

cobble; moderate
shear shape with'

pressure flaker)
-abs: 8% ; min: 17%

BULB PRESENCE:

. |=no pattemn

-bit more fréqpent
with cobble than
with billet or press.

-rarely visible
(except with mod.
shear shape)

e e ame e T e o o En e wnd

-not vis.: 8% _ _ _ _



TABLE II-13, Cont'd

THINNING . BHAPING EDGE UNITS
ULB SIZE (length): " .
-no pattern. -larger. bulb only with| -small
‘pércussion shape

For thinning and shaping:

to pressure flaklng

platform coll@pse

-edge damage e decreases as platform collapse increases
-edge damage decreases, and platform collapse increases
from percussion with billet, to percu551on ‘with cobble,

edge damage

pressure
percussion: cobble

billet .

/

-+ -

-

&
<

**‘Pla{form c¢ollapse:

-minimal:
moderate:

*SeeeTable 1 for abbreviated terms

none if edge,is STRAIGHT

if edge is + STRAIGHT/3
if edge is “FLAT CURVE

substantial: if edge is U-SHAPED

FLAT CURVE

NOTCH
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SN ew—

PRESSURE VS PERCUSSION

TABLE 11-14: 'COMPARISONS :

PRESSURE PERCUSSION
EDGE  DAMAGE : !
-less ‘ . | =more ‘ ‘
-thin: damage greatest at mod. -thin: increases with force
force ‘ -shape: ~billet: incr. with force
_ |-shape: damage .not affected by -cobble: decr. with forxce
force ‘

RIBS PRESENCE:

&

-thin{ less than perc. thin
-shape: same as perc. shape

-incr., with force (thin and shape)

‘=thin: more than press. thin

P

-shape: same as press. shape
-thin: least at mod. force
-shape: incr. with force

PLATFORM COLLAPSE *

{(Proximal Edge Morphology):

-more than percussion .

-less than pressure

-evident at lower force level -evident at mod. or subst. force
(min..) K only (when present)

BULB PRESENCE: N

-less frequent ¥ -slightly more frequent

- — — o m— o —— — o —— t—— —

(most frequent with cobbiel_ﬂ b

[ 4

-similar to percussion
-very min/min.%*: 20%
subst./very subst.: 52%

-similar to pressure
-(see pressure percentages)

* Platform Collapse:

-none: if edge is' STRAIGHT ’
-minimal: if edge is STRAIGHT/FLAT CURVE

~-moderate: if edge is FLAT CURVE
-substantial: if edge is U-SHAPED NOTCH .

** See Table 1 regarding abbreviated terms ' >
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TABLE II-15: COMPARISONS: BILIET VS COEBLE (HAMMSTONE)

, ‘ A
BILLET |3
ﬁ;; ;
EDGE DAMAGE:
-more: ext.: 60%, v. ext: 4O * |-1éss: mod 4 60%, ext: 20%,
-shaplng' damage incréases with v, ext: 20%
force ~damage decreases with force
RIBS PRESENCE' ' .
4slightlyvless pnevalent : -élightly more prevalent
_ |[PLATFORM COLLAPSE ** .
(Prox1mal edge morphology) :
—sllghtly less -slightly more
BULB PRESENCE? :
-less frequent . -more frequent N

LJ

* See Table 1 regarding abbreviated terms.

** Platform Collépse:

none: if edge is STRA . '
- minimal : if edge is STRAIGHT/FLAT CNRVE

- moderate: if edge is FLAT CURVE: ‘

- substantlal- if edge is U-SHAPED NOTCH
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TABLE II-16: ggzgmlsomwnmwm MINIMAL UNI'I'S

‘.
]
MINIMAL PEFCUSSION . MINIMAL PHESS@E EDGE' UNITS
(4 vehaviour units) (2 behaviour units){ (12 behaviour units)
EDGE DAMAGE: A
-ext®: 3 ; mod.: 1 -rare/lim.: 1 ; : -abs./rare: 17% ;
- mod.: 1 : lim,: 17% ; mod.: 334
‘ s ext.: 3%
RIES PRESENCE: ‘ ‘
-lim.: 2 ; mod-ext: 1 ;|-rare-lim.: 1 _ . |-abs./rare: 17% ;
ext.: 1 ' lim,: 1 - _mod.: 50% ; ext: 25%;

| very ext.: &

»—ind-mod. 1; mod.: i; dlstlnct 2 -ind.: 60%; mod: 15%;
pron.: 1; var.: 1 lw\\ pron.: 10%; var: 25%'

-

PLATFORM COLLAPSE **
(Proximal Edge Morphology): .

-none: 3 ; var.: 1 & -min::'le mod, : -1 -none: 8%; min: 17%
- . / k .

BULB PRESENCE: =~

-var.: 3 ; not vis.: 1.

-sub—very sub. 1
var.,: 1 ‘

¢ if edge. is, smﬂcu:r/ 'R'CURVE
:~erate‘ “1f‘@dge zs FLAT CURYE

.....

g,.v .
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TABLE II-17: STRONG CORRELATIONS . g '
p ' ’ *
Behfviour g . flof attribute . « ‘
X ‘ states shared ..... with: # of other behaviours
(out of 14) (out of 30) (ctotal: 31 ,
_ . : ) : behaviours)
(2i1): pressure rub with - :
pressure flaker 9 --10% . 17 -
(41) : moderate shear thin . .
with pressure flaker 9 - 12 13
(91) 't"minimal pressure shape 9 - 11 . 13
(50) :w edge press on anvil 9 - 11 13
(31) :.min. shear thin with .
_pressure flaker = 9 - 12 , 11

(3i1): min. shear thin . u
‘with cobble ' 9 - 11 s o 11
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o

il

b

>
Behavidur - 4 of attribute o : o
. - states shared .... with: # of other behaviours
e ‘(out of 14) - (out of 30) (total 31:
. ' behaviours)
(14) : substantial percussion ; ‘
. _thin with cobble \ - 3-5 . 20
8 = substantial pressure )
thin ' / 3-5 . ‘ 18
(ll) ;rsubstantlal percussﬂon .
- /”‘ thin with billet ., .- 3-5 12 x
(1611)' substantlal indlrect , - />‘ : '
perqussion thin : 3 -5 o 12
(7i1) : moderate pressure N lw
thin o S 3-5 ] 10 ’
A ' /
q ®
~ ‘ / T
——r
TABLE‘II-ZO: ‘CORRELATIONS FOR EDGE-PRESS~ON-ANVIL
# Of Attributes Shared. Pressure Uniés Edge Units
11 . ‘ o ' : o ..{ (2ii) pressure rub with .
co ' ‘ : - pressure flaker -
L0 (3ii) minimal shear thin
. : I , with cobble”
i '»:,
(41) moderate shear thin *
: ‘ with pressure_flakef
10 ‘ ‘ © " (71i) minimal pressure" (21) rub‘buffet'with,billet
(9i)'m?n1mal pressure; (41i1) moderate shear thin
’ o : shape / ' with cobble
95 ’ (51) minimal sheat shape
. . _ o .~ . with pressure flaker
© w9 e, 'Zfaf, (201) re-sharpening: (31) minimal shear thin ;-
o _.l;':,; CEECIER pressure over - - with pressure flaker .
poe ’ pressure seé- , R o
. A4 R (61) . moderate shear shape
! 3 ;n A )

TABLE. ‘II-19:

Fo

&ith pressure f'l?r
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TABLE II-21: CORRELATIONS FOR RE~SHARPENING BEHAVIOUR

. ( -(PRESSURE OVER PRESSURE) _
 # of | ’ - , '
Attributes ‘ ‘ , © :
Shared . =~ Pregsure Units Percussion Units.
——ee e : , . . LA
9% (91) minimal pressure shape (41) ‘moderate shear thin

, L . . with pressure flaker
" '(7i) ‘minimal pressure thin ° (50) edge press on anvil

o

¥ . N ?



L
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TABLE II-22: CORRELATIONS FOR MODERATE INDIRECT PERCUSSIéN THINNING

\

-

- # OF

Attributes, - .
’ Shared- Pressure,Units ‘ Percussion Units .
11 (strong correlations) : co (13t1) querate,percuSSion '
' ! o thin With cobble»
79t ‘ _ : : © (131) minimal percus31on .

thln with cobble

8% (moderate eorrelatiens) _ | (10i) minimal percussion
N + . thin with billet '
B ‘ S ’ (11)  substantial percussiomn

thin with billet
‘ L ' (15i) minimal percussion
' ' ‘ ’ » shape with cobble

- o (15ii) moderate percgssion
. shape with cobble -
8 , (711) noderate. pressure (12ii) moderate percussion
thin ‘ - shape with billet
(941) moderate pressure (14)  substantial percussion
~ shape C : .. thin with cobble
» (16i1) substantlal 1nd1r@ct perqusslon thin ‘
Ve . (20i) re-sharpening: ,7 (121) minimal péercussion—’
S pressure over pressure LT " ‘shape with blliet
7 ' L < (1011) moderate percu581on
' R 4 . . thin w1th b{llet .
. . . o , \
63 (9i)  minimal pressurg’ - DR .
.. L schape - ' R i
. PR . L - . .
6 - (8) substantlal pressure A
. LS - K
ik thin , o \ o
;‘ i : _}0‘ .‘h ‘ ’ _ ' ' /- ‘
P i

A 4 ‘ . . v ; L . ,~’ - \ \\
B , : ' et

L . o o | R
X(A)‘;'i? ', . o ‘ : .j :‘ < \ » //'
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‘TABLE II-235"CORRELATIONS FOR SUBSTANTIAIW&NDIRECT PERCUSSICN THINNING

. <
. 4 p :
#Of o \ . : :
Attributes o . (//r ’ L ‘
Share . Pressure Units » Percussion Units . -
8 . o ’ (14) - substantial percussion

¢

‘ o : , thin with cobble )

(1611) moderate indirect percuss1on thin -

74 o . | \ (101) ‘minimal percussion
i - 'w thin w1th ‘billet
7 o B ’ : (1011) moderate percussion
S ’ - , thin with billet
65  (20i) re-sharpening: = = | (11)  substantial percussion
pressure over pressure , ~ thin with billet

(13ii) moderate percussion
thin with cobble

(15i1) minimal percussion
‘ shape with cobble

6 (7ii) moderate pressure . :(15ii) moderate percussion 4“7/~

‘thin® 7 o shape with cobble -

- ' (12i). -minimal percussion

© g shape with billet

Qgggg) moderate percussion
* +» shape with-billet,
S . ' _ (131) minimal percussion

’ o - / | o " thin with cofle



. TABLE '

2&9.

IT-24: CORRELATIONS EDGE UNITS VS PRESSURE VS PERCUSSION BEHAVL%é “"v
#OT 4 g | R
Attri- = - Behaviours s
butes - DeNaviours . -
Shared Pressure © Percussion - Edge Units -
411 (9i)min. press. shape* (2ii)press. rub w.

103 (9ii)mod. préss.~shape '

10 (7i)min., press. thih.

- (91)min. press. shape

9% (7i)min. press. thin.
"(91i)min. press. shape

.

(201)re~-sharpening:
over press.
. .

press.

(12ii)mod. pere. shape
Ww. billet
(131)min. perc. thin.

w. cobble

Y.

» . 7

(121)min. perc.'sﬁape
“w. billet '

+

(12ii)mod. perc. shape
. w., billet

(1511)mod perc. Shape
W. cobble -
(1311)mod. perc. thin,

% b w cobb1e~

.glél)mod. indir. perc.f

thln. I T

»

R . e

pr. fl.
(6i)mod. shear
“w. pr. fl.
(6i)mod. shear
w. pr. fl.

:.(ui)mod. shear
, %
(50)edge press

W. PT.

anvil

"(50)edge press

anvil
(61)mod. shear
W, pI’- fl.

. (6i)mod. shear
fl. .

We

pr.

shgpe
shape
thin.
on

on

shape

shape -

(4ii)mod, shear thln;_

w. cobble’
(2i)rub buffet
(3i)min. shear

. w. pr. fl.

(4i)mod. shear
w. pr. fl.

(4ii)mod.

‘W. cobble
(4i)mod . shear
w. pr. fl.

w. bill.
thin,

thin.,

shear thin.

tﬂin.

(2ii)press. rub w.,

pr. fl.

(411)mod. shear -thin.

) W. cobble

(Zil)press. rub w.

pr. fl.
(3i)min. shear
w. pr. f1.

‘thin,

(3ii)min. shear thin.

" W. .cobble

(6i)mod. shear
w, pr. fl.

shape

N

(Zii)press, rub w. .

pr. fl.
(61)mod. shear
! w. pr. fl,
(611)mod.

shape

°

.shear;shape

w. cobble

Cont:d‘

@



'TABLE II-24, Cont'd

# of

250.

2::::- - Behaviours
Shared Pressure = Percussion Edge Units
9 (7i)min. press. thin. (51)min. sheér‘shape
S : . w. pr.*.£l.
(9i)min. press. shape o ; (1ii)press. rub W.
: ‘ ' pr. fl.

(9ii)mod. press. shape
(201) re-sharpening:

; - press. over press.

— - . ' s

"y

~# List of abbreviétions:o

‘=min.: minimal

-mod.: moderate

-press.: pressure

-perc.: percussion
-thin.: thinning

-Ww.: WwWith

-pr. fl,: pressure flaker
=bill.: billet ~

e o W

(ISii)mod; perc. shape

w. cobble

; .

(131i)mod. perc. thin.

W. cobble

(121)min. perc. shape,

Ww. billet .

(12ii)mod. perc. shape
w. billet

© (15ii)mod. perc. shape .

W.. cobble

(2ii)press. rub w.

: pr. fl.
(50)edge press on
anvil .
(50)edge press on
. anvil
(3ii)min. shear thin.
- " w, cobble
(50)edge press on
anvil
‘(4i)mod. shear thin.
X w. pr. fl.
(6ii)mod. shear shape
W. cobble

(21)rub buffet w. bill.
(2ii)press. rub w.
., Ppr. 1.
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TABLE II-25: CORRELATIONS: PERCUSSIOP VS PRESSURE

# Of Attributes
Shared

10

1: ‘9%:"ti<' -
o

Pressure Units

(71) minimal pressure

-thin
*

(91) minimal pressure
shape

(711) mbdera;e pressure
thin '

(91i) moderate pressure

p shape oM

2510 |

Percussion Units

(124) .

(171)
T (151)

(1511)

minimal percussion shape
with billet

minimal percussion shape
with billet

minimal'bercussion shape
with cobble

moderate percussion shape

"with cobble

(101i1)

7 (1341)
(131)

(1311)

moderate percusdion thin
with billet

moderate percussion thin
with cobble -

minimal percussibn thin
with cobble

moderate percussién thin
with cobble
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\ TABLE 1I-26: ‘CORRELATIONS: PRESSURE BEHAVIQURS
: »

» .
“ ~

# Of Attributes

Shared . :  Pressure Behaviours
~ Strong
- Correlation
9 ) (7i) minimal pressure (91) minimal pressure Sﬁape
. thin (201i) re-sharpening pressure
‘ j . ' over pressure v
10 ¢ . (7i1i) moderate pressure (8) substantial pressure thin
9 o thin (911) moderate pressure shape
* 10 ‘% (8) substantial pressure (7ii) moderate pressure thin
. thin - C ’ .
* 9l ' * (91) ‘minimal pressufe (7i): minimal pressure thin
: ' shape * : :
9 | " (201) re~-sharpening: pressure
over pressure _
*x9 *>(914) moderate pressure (7i1i) moderate préSssure thin
shape o v . !
%9 # * (20i) re-sharpening;- (7i) " minimal pressure thin
_ - pressure over pressure : :
ck Gl * ‘ : (9i) minimal pressure shape’
[N
Weak
Correlation
5 ﬂ‘l (8) s;?stantial préssure 4&%«?&) gminimal pressure shape y
S v ' thin (201) re-shqrpening: pressure
‘ over pressure '
Low
Moderate
6 ’ : ' : %%'- : (71) minimal pressure thin |

* N.B. - For the sake of sa]; ‘“ty some of the correlated pairs
were repeated. - . '

2w

s ' &



TABLE 11-27:

253.

PRESSURE THINNING VS PRESSURE SHAPING

MINIMAL FORCE LEVEL - ‘

% - THINNING

- llmltad frequency of edge
damage; stepping .only

~limited frequency of microflakes

- same ratio of straight and
1rregular distal edges, a few
rounded ones

8
- scar termlnatgon either
feathered or‘s¢ep

&

“SHAPING

moderate frequency of edge
damage; shattering, stepping,
hinging

‘no microflakes

distal edge mostly irregdlaf

mostly feathered flake scar
termination

MODERATE FORCE LEVEL

A

THINNING

- flake scar size m1n1ma1 to
moderate

- edge damage frequency moderate
to extensive .

- bulb size ranges from very
minimal to substantial

- frequency of ribs presence is
moderate -to extensive

- straight or irregular dlstal
edges only o .

- mostly step flake scar
termlnatlon

SHAPING

o

N

small scar size (very minimal)

bit lower frequency of edge
damage: moderate

slightly larger bulb size range:
moderate to very substantial

ribs are present more often
extensive (frequency)

31m11ar frequency of rounded,
straight, and irregular distal
edges '

mostly feathered scar termination



TABLE I1I-28: CORRELATIONS: PERCUSSION BEHAVIOURS 4 , . 25k,

4 Of Attributes ) -
Shared _ Percussion Uniﬁ!‘

Strong Correlations

9l (101) minimal percussion (1211) moderate percussion shape
' thin with billet - with billet
9 . (151) minimal. percussion shape
’ : . with cobble *
9 . (11) substantial percussion (15) substantial- percussion thin
, ‘ thin with billet with cobble / *
10 (12i) minimal percussion =~ (15i) wminimay percussion shape
- *  shape with billet with cobble - . -
‘% 9l (1211) moderate percussion - (10i) minimal percussion thin
~ shape with billet © with billet .
9 N : - (15ii) moderate percussion shape
o : with cobble .
10 (13i) minimal percussion (131i) moederate percussion thin
thin with cobble + with cobble
9 " (1541) moderate percussion shape
- : o . “with cobble
9l : . ' - (161) moderate indirect percussion

o . : . L2 thift : |
* 10 o (13i1) moderate percussion (13i) minimal percussion thin
. ‘ ‘ thin with cobble ‘ . with cobble -

9 ‘ (151i) moderate percussion shape
T . . with cobble
11 : ' ‘ (16i) moderate indirect
v . : . percussion thin.
* 9 ‘ (14) substantial (11 substantial percussion
0 percussion thin with thin with billet
, cobble ‘ : : ‘
* 9 (151) minimal percussion (10i) minimal percussion thin
shape with cdbble . with billet
* 10 ; ’ N (121) - minimal percussion :hape
‘ ' ‘ ' with billet.
* 9 2 ' (15ii)moderate percussion - (12ii) moderate percussion shape
shape‘q?th cobble with billet
* 9 S F (13i) minimal percussion thin
S ) , o . with cobble §

* 9 T (13i1) moderate percussion thin
' ’ . . with cobble ‘
* 9k (161) moderate indirect (131) minimal percussion thin

percussion thin S . with.cobble
* 11 ‘ : R (1311) moderate percussion thin

with cobﬁle
Weak qurelations . ,

5% . (10ii) moderate percussion  (15ii) moderate percussion shape
o : thin with billet -~ with cobble |
A (14) substantial (10i) minimal percussion thin
' percussion thin with billet
with cobble -

" Cont'd:



TABLE 1I-28, Cont'd - o 255,

4 ' '(1214) - minimal percussion shape
' with billet
6 - (1211) moderate percussion shape
: with billet
5% (131i) minimal percussion thin
B : with cobble
5 f L L (151) minimal percussion shape /
. h with cobble

L4

% N.B. For the sake of clarity, some of the correlated
‘ . pairs were repeated.



TABLE I1I-293

. Minimal Force Level o ' Mui o “\
Thinning ' o Shaping
- moderate to extensive frequency - shaping with cobble creates edge
edge damage ' v damage quite often (extensive)

. ‘ while pfe let does not (&bsent)
- creates small bulbs as well as ™ - largé bulbs ohly . #t .f

large ones

- thinning ribs tend to'be,less : -~ shaping ribs ggﬁd-to be more

" distinct (indistinct to pronounced (moderately pronounced
medarately pronounced) to pronounced) B

- mostly irregular distal edges - mostly rounded distal edges with

the billet and similar ratio of
irregular and rounded with the

cobble
Moderate Force Level’ ' d
Thinning B .~ Shaping s
- tearing is seen a bit more often | - teéfing seldom seen
(rare toklimited)‘ . (absent or rare)
- straight, rounded and irregular - mostly rounded or irregular '
distal edges found B distal edges '
"~ flake scar termination either - - flake scar termipation
step or feathered ' ' ' mostly feathered ..
» Minimal Force Level
Billet ‘ Cobble
- slightly higher frequenciés of _ - thinning with the cobble produces
edge damage (extensive) edge damage less frequently than

‘thinning or shaping with the billet
or shaping with the-cobble.

-. platform éollapse can occur or not a'platfdrm collapse usually occurs‘g’:
- produces mostly large bulbs of ' - .can producé»smaller bulbs (éobbié?*
force (substantial to very . thinning) (minimal to very -

‘substantial) : ' substantial) .
- rib distinctivVeness ranges from ‘ - ribs usually moderately Pronéuﬁééd
‘indistinct to pronounced : : to pronounced - o

coat'd

N -Gty
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TABLE II-29, Cont'd /

i« Moderate Force .

A

Billet o . Cobble , u
——————— . [ ] —
. - edge damage quicé frequent . = edge damage less frequent
(extensive) * ‘(moderate)
- gome microflakes seen, although - no picroflakes
rare to limited c ) !
: . ’
- ribs seen moderately often - ribs also seen moderately often
: : ’ ‘ in thinning but very often (very
; extensive) in shaping
- ribs usuaily close together and - ribs can be either close !&gether
on distal half of flake scar, and.on distal half of flake scar
- ) : ‘or close together and evenly
» distributed across scar '
- distal edge is mostly rounded or - - distal edge shows similar frequencies

irregular ’ _ for straight, rounded or irregular
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~JABLE II-303 CORRELATIONS: EDGE UNITS . .
; e - 3 ' CT—
o AR T Attri-
\A)- §$rdng'Correlationg_j9h11/14) . RN o _ butes
- A SR Shared
(1i) rub abrade (111 zub buffet with cobble S w103
' with cobble“f'a” (2ii) pressure rub with pr. fl. 1.9
' (31) minimal shear thin with pr. fl. 9. |
s © (311) minimal ‘shear thin with. cobble 9 -
T ) o (B1) moderate ‘shéar thin w1§§ pr. fl. 9
'; L * (5ii) minimal shedr shape-with cobble 10°
(1ii). ub buffet - . (113 .rub abrade with cobble : 10%*
" with cobble  (2i) rub -buffet with billet . 105
Lo (2ii) pressure Tub with pr. fl. . - \\, : 10
o S (3i) minimal shear thin with-pr.-fl. . : 9 .
".(2i) rpb buffet: - (1ii) rub buffet with cobble x . A 1o?$v
- with cobble 2ii) pressure rub with.pr. fl. . . : 10%
' 31) minimal shear thin with pr. fl. .o f9?,
* (311) minimal shear thin with cobble 95
o S (;d% moderate shear thin with pr. fl. . : ol
T R ) - edge press on anvil - Y : 10
(211) pressure rub \11) rub abrade with cobble ; : 9 *
'w1th I f1. g (Lll) rib buffet with cobble ?ﬂ 110 %
- . ‘ 2 g rub buffet with billet : 103
.minimal shear {thin with pr. f1. 9 .
§ 11) minimal shear {thin with cobble 9%
) moderate shear thin withpr. fl. 2 103
e 4 (411) moderate shear thin with cobble = : 9 =
’ (51 m1n1ma1 shear shape with pr. fl. L9
C 2511) minimal shear shape with'cobble . : 9
—— R 6i) moderate. shear shape. with p; fl., 10
crt "(50) = edge- pres§’on anvil =~ _ Coe 11
(31) mlnlmal shear ~ (ti) . rib abrade with cobble- 17 9
¢ thin with pr. fl.: + (111) rub buffet with cobble - : 9
,/*\N . - . . (2i) rub buffet with billet - : . 95%
R S W.,'.j (2112 ‘pressure rub with.pr. fl. . :9
- .. " 7(3ii) minimal shear thfn with cébble - - : 10
‘f" - (41;' noderate §hear-th1n with pr. f1. ¢ 12
X : 2 ‘minimal sMear shape Wi hpr. £f1. .: 103
. 511 minimal “sheax shape with cobble o 9
k. ; 5 edge .press, on anvil o 9
(311) minimal shear A " rub, abrade with cobble ™ ot
 thin w1th cobble ruf buffet with billet . " ) 2
211) pressure rub with pr. fl. * - T 93¥
A minimal shear thin with pr. fl. "= : 10 *
v 8 : “moderate shear thin witkdpr. fl, - -+ 11
s 411) moderate shéar thin/withgobble .2“10?
.minimal shear" shape with pr. 1. N 9?‘,
511 ‘mintmal sﬁear shape with cobble Lo e 9%
ﬁ&‘ (50) edjf press 3n anv11 . o ;O?/

\ A , N "
B R B R L A

L4

¢
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TQBLE II 30 .Cont' d

(41) moderate shear -

. -thin with pr. fl.

(4i1) moderate shear

- thin with cobble

(51) minimal shear
. shape with pr. f1.(31).

(5i1) mlnlmal shear

shape~w1th cobble

\,

.4,-§§g§?%&“ e )
Sy

(61)»4moderate shear

shape wlth pr. fl

- (611) moderate shear-
—

shdpe with cobble

Adf(5¢) edge press on

y

A

anv11 ER

(24

B)\ w%:{ Co;rrélatlonfg 3'5/IJ

R LT

rub abrade with. cobble g « R A

v (51) nlnlmal shea;

S

e

e
Y

shape w1th pr fl

§ 3 rub buffet with billet ~ P, .Gh%
?211 pressure rub with pr. fl. .t 103%

- (3i) minimal shear thin with pr. fl. : 12
(3iig-m1n1mal ‘shear thin with cobble . : 11 *
Ehii moderate shear thin with tobble . ¢,

 (51)  mjpimal ay, shape with pr. fl.. " :" 9.
3?%gi)lm;n1mal eagishape with oopble o 9%
A ) edyp \.QQ%'I 1 M "»," B 10 ’
(211) pressurg,? b ﬂ&thfpr. 1. N : 9 %
(3ii) minimal shear thin with cobble : 105*
(4i) moderate shear thin with pri fl. #e9 *
(511) minimal shear shape;with cobble - : 9
(6 1% moderate shear shape with pr. f2. : 9
"(50):! edge pressdn anvil - : 10
'(211) pressure rub with pr..fl. 1 g o

minimal shear thin with pr. fl. :_10%*“
§311) minimal shear thin with cbbble T WQ?* :
ki) -modérate shedr thin with 120 fl. 10?*.
( 50. -edge press on anvil ¥ 9%
-(1%) rub abrade with cobble T 10 %
(21i3) pressure rub with pr. fl. 9 *
(31)' nminimgl shear thin with pr. flv 9 *
F1i) minimal shegr this with cobble '9%*
moderate sfear thin with pr. fl. . : 95*
(4ii) moderate shear thin with cobble =, : 9 *
{611) moderate shear shape with cobble™ = : 9
(2ii) pressure rub with pr. fl. : 10
(4ii) moderate shear-thin w1th cobble : 9 ¥
250) edge press on anvil. = 19 .
5ii)- mlnlmal shear. shape with cobble ;9 %
~(21) rub buffet Wlth blllet > <+ 10 *
: 1‘(211) pressure ‘rub with pr. fl. R R
(31)  minimal shear thin with pr. fi.. ;g %

. (3ii) minimal shear thin with cobble - " : 10%*
(41) -moderate shear thin wgth.pr. fl. = ~: 103* .
(Wi1) [er:%%, Ar thin with cobBble .. ~: 10 *

. (51% mifii heaf shape with br. fle R

.,\(61 ,:moderate ;shgar shape w1’€h pw fi. ¢ 9 *

,m:*ﬂﬁ
(611) moderate shear 55
T W

repeaﬁed aboye
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TABLE I1~31: ' CORRELATIONS: SHEARING BEHAVIOQURS o
e L R ’ .
Behaviour (‘Zorx"el_a"r.ions (with behavtoui‘ # * :# of shared. attributes /i
L < by ¢ |shear (all | . 5
- ‘Same Tagl ‘| Same’ Force Adjacent Same. else ) ‘Rub Unit | Edge Pressure !
) ‘ : ’ Force | Intent different) "l on Anvil !
200, %9 [e :1p Jer a2 [3tno: 10T . =9 |0 e / o ,
‘ PO TOR A 2 TR L ) 440 2 12} mee- o U111z 9 ,‘ T
U st : 108[511 ¢ 9 : : ot i e '1
o e o fiir o9
07 9 |3 10 | ai1:710.5 [41: 1L ‘ d 9 J7so ¢ 10.5
4143 10.5] 51> .5 9.5 : . Loy .
- ' st i es . {etd :10.5 : #0954 & .
SO : , : 244 1, 9
2t s rosfare s 9 3t sa2 3t ovaz [set:9s it o: o9 50 @ 10.5 |
M o12 . 34 : 11 S S S S ) |
u 51 10.5 S Qi |ott: 9 o prees | |
' ' .. a ) )
si1: 9 " et %9 [ 311 1 20.5048 ¢ 9 ~deme . f2i1: 9 {50 ¢ 10
4t : 6L i 9 . o .. .
2449 |31 10.5) - \ ’ Do R s
i 3t :o108)311 9.5 | SIS U o A
44 109 y. £ ‘
\ L : [ . " j {
it 10 3009, Jeir 9 |6ttt 9 | 4tz 95 |11 : 10 !
v ML 9.5 | gy, g5 | . L )21 9
sit 6i + 9 9 , : 1 ——-- )
161129~ {00 of” ) -}
! : : . > -~
61 FICI G TR T T e 214 210 | 50 i 9
e - ’ T ' - ' . ,
15’11 RN s S s 51 ;9 eI B tedatsd I Dt D duited ‘
:‘ . . . I 4 » ‘ . P : AN ’ /\ ' .
* 1 ru‘,‘ abrade with cobble R 611 : moderate shpdf ‘Shape with cobble
11 : - rub buffet with cobble ’ . S0 : edge press jon anvil o
21 1 .rub buffet, with antler billet = . o ! ' i
.2i1 ¢ pressure Tub with .antler pressure-flaker ‘
. B ., . . . N 1
31 : ‘minimal shear "thin with antler pressure flaker . i % .
',}3_11' " minimal. shear th"’tq;l with cobble ) ’ % .
YAt moderate shear thi‘;‘fn,,g} K antjler prESjuEe flaker o ;S l";," . -
411 i . moderate shear thin with cofble - ; :
. i J. ¢ H N
51 7: minimal shear shape with ffitler pressure- £l ; ' ,
" osid minimal shear shape\vitﬁé obbie , g . :
61 moderate shear shape with\antler gi“gssutie»;‘%flake,;, s,
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TABLE II-33: COMPARATIVE SUMMARIZED DATA ON ALL EEHAVIOURS
AND ATTRIBUTES '

y

' THINNING: __ PERCUSSION  PRESSURE
' __BILLET : COBBLE _ * | ,
fair bity:+,+,++% |fair bit:+-,+-,++ | less than perc.i-
N == = S B
Danage same at min & mod,{same at min & mo’d, +-/+
' incr. at_sub.force|iner. at subst. . -+
i (£)* S = . -(%) :
' fnot much o Toit more: .~~~ ['more: 3STR/3FL. c
Platfornm STR, STR, FL.C.* [STR,FL.C,FL.C . 1 FL.C, U-Nb'ICH .
| Collapse starts at subst. |starts at mod.- starts ‘at min.
& - \. _____QDF\ .‘.“.‘ ,'_——)F‘ : ——OF . o
P E : (=) (3)* M (+=) L (2) L) )
1 . . [fair bit: +=/+,4+=, |fair bitr#y+-,++ | bit less: - t=/t,*
L pips 0 (M (at Ieast mod ..) (at least mod.) |(range varies more:
Presence '+i>/ﬁ> . +Y‘++ rareﬁxt.)
) al (), . L () 1 (4=)
- -~ |IND. to PRON. mostly MOD. to mostly INDIST. .
Ribs (slight incr. " | PRON. (about same |(2 behav. yield
Distinct- |with forcei— F) |at all force ] MoD.) .
iveness ) . levels: €—F) |&——F.
. (=) 1 (4) i (=)
4 - JeL &,DF only I - CLFE’D?/C & E, mostly CL & E/
Ribs (a1’ behav.,. lcL & DA/CL & E, [CL & D& (F & Di-
Spacing ° | all force CL&E | (:p) at sub. force only)
_q 1 levels) l(more CLEB)ID | B P -
. [least dist. at  |—.F F—=F ‘
4 mod.: += t
‘Bulb nin mod sub min mod sub { ~ min mod sub
© | Presence |N.V,r2 & 1=7|NV.:3 2 0 =5N.V.: 8 2 2=
R IR 17 VAR R B =2{{ INTH 1 0 0 =1|INT.: 1 0 6 =
DIST: 2 2 1% =5%DIST: 2 4 3 =9|DIST: 0 2 ‘5487
| (3) (+-) _ ) () (&) (4=
t/++, =+ =[]+ -/+-/++ -/+-/++, (=) y=/4,+=/+:
b :min to v. subst, =/+: min z v. sub. v. min to subst. )
u . (——-}.' |(mostly mod - sub.
Size . : \(-——; ' ' : éwg. lg.rger than -
T R ' -perc.}. —-———)F o
‘ A=) e, () (#)
) IRR, IRR, RD . IRR IRR/STR/RD STR/HD/IRR SIR/IRR
Dlstal "~ |(more RD with RD/IRR ‘(more RD [STR/IRR (less RDN
Sl‘ta,pe : increased force) with force; STR. w1th iner. force)f
T only at MOD.) | e AT
: T FEATH, ST, FEATH |ST/F, F/some ST,.J 5 g
Termin- - [(ST. at mod.* " ST/F" - - |lmo P;uvth
ation '« force level only) (about samey at  |incyg a.sed fcrce)
' ' | w1l force lev.) .

pies

v
!

. - Cont‘d,
v . X T



TABLE II-33, Cont'd ™ ,
\ N |
 SHAPING: - —_— P?RCUSS;ON — . ,.PRESSURE
. - BILLET COBBLE ] .
E fair bit: +, ++ falr‘blt +, += '?oderate: F-, =
: J{vit less than less than
ggﬁ:ge _ —F y bllle;) ‘ pereussion) .
Y R S (+2) (9 '
) z quorte visible: Tittle visible: éSTR/%FL G, FL.C.1|
, Platform ' |STRs STR STR, $6TR/4FL.C. |more than perc.
| collapse. kflake overlapplng}(flake overlepping)starts 'at' min., force
_ ¢ —— F T Ibit ——F
. (i (’3) (+=) (2) (+) . (1)
|not much: -, +- -, A+ : big diff.|-, + : fair diff.’
Ribs ‘ frag min.g to mod.. |from min. to mod., ~
| Presence =—F - |[foree lgvel a force l;vel
D R e | T
, RON., IND.:sharp [VAR(MOD/P RONYIND Ib{D VAR(IND/VAR):
:;Rlbs 'l decr. ‘in dist. . [:faixly sharp diffinot very dlstlnct :
Dlstlndk- |wigh 1ncr.iﬁ§fce between min & mod bit 3 '
\ iveness fr——F @ ﬁii_—— F = Py :
_ fem) S o Gn) o Pl
o X, PL&D3 B (F"&D—g CL & E, [CL & D3, c‘L&D—/
Ribs- . | ST "« (1 scar ™ JCL&E .. - =
Spacjne. . | P4 D DD
o —>F —-'—-fr-)F . J.?"_——»F oo
Bulb NV, 8 3=11 {NV.: 5 1= 6|NV.: 9 3=12 .
‘Presence INT.: 2 3= 5, INT.: 2 W= 6|INT,: 4. 2= 6.
e IST: 0 4 = 4 | DIST: 4 2 = 6|DIST: Q 4=, 4
- S . . . —— . ——— B |
(3 () . ) (2) ~(#=)
EEE, ‘+-/+ S, = 10 ++ |-~ to ++, - to ++ [- O ++, += TO ++
o :min, to v. sulst{:min. to v. subst.|:min: to V. Subst.
Bulb (mostly mod. fo (mostly mod. to (mostly mod. to
¢| Size v. subst.). - _V. subst.) " v. subst.)
| (=—F ?) ¢——F | ——
- S R € MY, B ¢ N
p : — |1RR; STR/RD/IRR .
Distal HD"'i RD. ‘ IRR/RD IRR/BD (STR & Rl/) a.{a ear
Shape (same at either (same at either . 5% mod force§
o r force. 1eve1) force level) _
C o4 ¥ |R/ST, F ¥ - F,F e ':‘ . B, F
| Tetmin- (STEP at min. - (FEATHERED only), (PEATHERED only)
~ation f TR \
qrce’ level only) ' - R ,

262.
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TABLE II 33, Cont'd - o o ,

’ ) )
+ o ";‘,.

* Code for the understandlng of Table. 11433 : U

I = : ABSENT, LIMITED, or MINIMAL (and V MINIMAL) , : iy
+-: MODERATE - i$k\\ RN .
+ + EXTENSIVE or SUBSTANTIAL
+t VERY EXTENSIVE or,VER%;, BSTANTIAL

increased force (e g edge damage,
to moderate to substantial 4&“%5

Py

.......

. greatest at moderate force (1st case: least at
" minimal fOrce, 2nd case least at substantlal force)

eve. least at noderate force (1st case: greatest at
‘minimal force, 2nd case: greatest at substantlal force)

( », (+-) (#+) : refers to ranklng of the percussion- w1th blllet. N
percussion with cobble, and preSsure behav1ours for a’
particular attribute - - i , N o
e.g. edge. damage- ‘billet cobble' pressure

Y ) ()
‘. " *gfles that edge damage is greatest in the’ behav
. *using percussion with the billet, and least 1n 1<:T
5ing presBure flaking. £

o ;‘ g e.g. ribs presence‘ biIlet cobble pressure o
@ ” IO o .
ot 31gn1f1es that ribs are seen often on all/behav1ours, :

but more so on the percu551on behaviours; the: frequencies
nbelng s1m11ar for. billet and cobble percuSs1on
(1) (2) (3) : 1is also a ranking criterion but refers to the timing .
- of a particular attribute, rather than to a quantity L
_(for instance pressure. thinning and ercus51on thinning
yo with the billet have similar frequen01e§ of bulb
presence, but these appear at a lower force level in
.y pressyre- than in percussron with the billet: pressure
' thlnning therefore receives a- ranklng ‘of (2) for timing
" while percu551on thlnnlng w1th blllet recelves.a tlmlng

. s

e

B T ‘o

8 ranklng of (3) ) - _ o
+, 4=, ++ :'*refers to the cbaracterastlc attrlbutes -at- each forCe A
-~ (ete.) level: that °is t6.say, the value before the“first “,' . .

‘ - refers to the minimal force level, the next valie

- ‘ refers to the moderate force level, ‘and the, last vdlue
(i.e. after the 2nd ' ') refers to~the substantial
force level.
(€08 +=, ¥, (for edge“damage) would 51gn1fy moderate
edge damage at mlnimalnforCe, exten ve at moderate, and
mlnlmal ‘edge damage at substantial force.
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TABLE II—}jl PLATFORM PREPARATION: PERCUSSION VS PRESSURE

/
£
. a | >
= .
. & CASES . o : ‘
- d - ~
- a EDGE DULLING #*
- f
g Al)Rub | A2)Rub AJ) Pressure. . ’ :
Anpage 1 QUClss I ' e
B EN R 1.3 ; 3/6 or LA PR
Thinning 6 Jor 22% or 22% - | %30 &% 50% . ﬁ“ééj e o
£ HFHUB nf .
PERCUSS 10N Indirect 3 1 or , . . o 1 1/3 or |« } e .
Thinning 33 - N ) , - Ix il ¢ § Percussgion
Shaping : ) ‘oﬁ/* -
g . 2/ AED ‘-
NEREAER ssorsm | 52" s
Thinning : 3/6 o
PRESSURE _ _1 or 100%: type unknown. edge ;. e LR er
preparation done during manufactu- 11/Y or S0% of
Re-Sharp | 1 ring of biface, before painting. 1 100%
ening | and unré-orded ! Prb:
T ) . J,o& or vessure ‘
Shaping 2 |- B , : e % o
: ¢ &0 : R
- ’ 3 :.' ; ¢
/ %f.‘ ]
13

* 2 samples of 16ii

)
i

**  no other type of edge pteparution was observed
L uhere more !han one technique was used tQ ﬁFEBhte an edge, the edge 1tse¥f was %
‘onsidered the entity,. and not each one of the preparation techniques eg. if

1 of 6 artifacts had .undergone 3} types of edge preparation, say rub abrde,
rub buffet, and pressure rub, the table would read: .

.3 or 6% .3 or 6%, .3 6%

Had each technique been taken as a whole {nstea®, the table would have shown)
that 3 of the 6 artifacts (50% instead Qf 17 or 18‘) had undergone platform
preparation which is erroneous -

Possibilities " Rub Agrade Rub -Buf fet . ,Presgure Rub \\ T ’:“ o
6 .. ‘i' . N ‘

4
. ) v R



KQ.

* ¥ ’y‘& ‘ q
i‘*‘.,‘ .
4 - 268.
! .
TABLE II-36:, ANGLE OF FLAKING TOOL TQO ARTIFACT:
- PERCUSSION VS PRESS THINNIRG VS SHAPING
m )
. & CASES
o s
= - - ¢90° ,
21 »90° | 90° o '
B 0
- 3 1 89-76.6° 67.5-46° 45-0°
R
thinning '[' 6 8 or 13% | 2.8 or 47%] 2.3 or 382 _ '
Ind\irect ' A
* 1007
P ERCUSSTON ’I‘hin.ning o 3 —— » 3 or 100
Shaping | 4 1ot-25% | 3 or 75%
v . . 4 :
Minning- 3 . 4 2 or 67% 1 or 33
e~-Sharpen ’ -
- ing 1 er 100%
PRESSURE ——
) ! Shaping ,. Ty L , 2 or 100%
e S — =
T o y [1.8/130r [ 6871308 | 231300 |-3t130r 23
: 14% 45% 18% (0
\ wla(8-8/130r | & i »
~ a9, » o ) Q&zﬁf{ ;; :),%u“-)u ( \"
. : ' 2/60x33% | 4/6 or 667
Pressure ~—'’ (2/6 or 33%) : (g = %)
! (337) ’
- o /.8/12 or 237| 278/12 or 232 ;6;/12 or | (3= a%y -
Thinn (5.8/12or (5.8/12 or. A/12 0037
. ' i 48%) 48%) (8%)
ARH i - - » %
Shaping : 360r50% | - 2/6 "ot 3
T ’ ‘ .| €5/6 or 88%) (0%)
e _— —
* includes 2 Bamplles of 1611 o
: ’
*r small angle but the pressure is directed downwatds, this makes the angle
. between the artifact and force applied close: tor the 90, mark
***  re-gharpening (20%) hot included as it 1s morphologically as clzase to .
" thinning as it is to shaping -
' . - O -
. *



L | 269.

'ABLE 11-37: ANGIE OF FLAKING TOOL TO.ARTIFACT: '+
PERCUSSION VS PRESSURE (SUMMARY) '

90° | 67.6-89° | 46-67.60 | 0-45°

RESSURE — L 33 | L3%%

'ERCUSSION - 147 - 687 18% | =

h
(]
. . -
v
-
- r 4
B
s ! !
5
. . .
“‘;;, -
3 “."A" N
PR S
. g - &
J ‘
. .
= e / ? [y
- \

.t_'

. - .
. .
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TABLE II-38: SUPPORT SYSTEM; PERCUSSION VS PRESGLM Vo |
f T R e
‘. o o R
ossi- . -~
: 114~ [ s ' Istremgth
tiea ery trong trOﬂL R tren&t
N | w L. @ (3) Type
Thinning 6 l.or 17% 5 or 837
PERCUSSION|-indirect-{ 3* 3 or )
' " |Thinning ' / 1l
. |Shaping 4 4 or 100%
Thinning 3 3’. or 100%
PRESSURE - |Re- U BT
|sharpeningl 1 ) | 1 or 100%
Shaping 2 2 or 100%
Typ s 25713/"’4 r 75% 9/9- .'1007 ~
Percussionf, ype. or ‘° ° > " or 1
- Strength |4/13 or 31% 9/13 or 69%
v ‘ _ Type m6/6 or 100% ——-
Pressure ‘ g T — v >
<$§;ength o { ~6'.~./.2 or 1007 ’
.| Type _Y or 25% |3/4 or 75%]3/8 or 38% [5/8 or .62%
. 7. g,
Thinning * 1/12 or 8%_311_ or 25% 3[;_2 or 254 5712 or 427 ,
‘ . | strength [4/12 or 33% ©[pr12 or e ’
- o - A
» Type 2/6 or 33% | 4/6 or 67% ’
~SHaping —— — ; '
_ - -Strength | . | . . -16/6 or 1007
| *.‘*'2' samples of dbii ‘ Q) X .



~ TABLE u-ﬁ? FAI;,Q scfgnss Pmncussxon E ngg%ugg '« o
.} ' ,CASES ,

[‘:j ' 1 o o
el 3
- =~ | g% | A) PLATFORM B). MANY 'rnms « |C) WRONG, FORCE
P &2 CRUSHING Many er o
| 1 . | 28/65 flake scars| 5 or N or _ B
@ T o | W71 flake scazs| 2or | 1or | -
g »Thinning or 31% - 666 | 3¥ |.. ‘
1 16/87 flake sca.rs "2 or- ‘ S oem . ‘
2 Sha.;fing -k ,u'v or 18% 50% . B S E q
‘Thinning . 3 1 6/41 flake scars | 3er .
@ S oor 1% R 1008 . ; 1 Er 3%
5 [ Re- I 1. | - /16 flake scaxs| o [
B % Sharpening or 0% , _ < .
- B 1728 Tlake scats 1o | .
- Styxa.ping. | z or 4% , L : : | .
_ ~ T s 12/13 or 2% of
Percussion - 484 :‘62 9;?ake scars 9@% orf2/ % oF | Vehaviours;
L. . T A 2—‘7%* of g%a.kes’
B S ‘ 1/6 oy 17% of |-
*Pressu're. 7{’238;1“8 scars "0/ g%or 4/ %‘or behavid .
| ( - [1-2% of akgs
' : - " |38/119 flake 'scars / A% o
\'hlnfllng . - or 32% ‘ : ) :
N 17/113. flake sca.rs‘ '
Shaping | on 1 5%

*: 2 samples of 16ii

Lk
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TABLE II-4C: PLATFORM PREPARATION: BILLET VS COBBLE ot
‘ »
a CASES RN I
o ! - —t 4
B X T ! ———— :
'r:“ ; EDGE DULLING* J v
o :
o] . o ‘y ’
Fg Al el 1. - A3 o |
y @ Rub Abrade Rub Buffet | Pressure Rub . ta
R ' T *, . L ‘ :
»{BILLET .5 A 3%k or 6z | .3ore6x | .3 or 6% 1 behaviout in
AR S ' e 5 or 20%
! - - - - T -
COBBLE| 5 l1or20% | lor20z| = =--= | 2 behaviours in
' : : 5 or LO%
, , ‘ » 3 behaviours in
-k no other type of edge preparation was observed 10 or 30%,
*x (see Table II-35 about fractions) .
. . ‘ ’ K T B ,‘.
> - S e C . - N
. 4 - g N ‘ 3 )
1 ‘ ‘ .- N
‘ ' . v
] \‘\ .
i ) ) / )
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TABLE TT-41:

ANGLE OF FLAKING TOOL TO ARTIFACT:

’

 CASES

_BILIET VS COBBIE
DS .

A

-

‘90 3

890-6?.0 60‘

45°- 0° .,

« |POSSIBILITIES |

1 or 20%

L or 80%.‘

S\

8 or 17%

1.8 or 37%

T
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TABLE II-424 SUPPORT SYSTEM: ~ BILLET VS COBBLE -
o ' . v" » ‘ . - .
® '
|possIBILITIES . | . .
i CASES
: VERY STRONG STRONG |- serength
bt “a " : 2 3 TyPe .
BILLET| S 1 or 20% - 4or soz N\
'COBBLE | 5 5 or 100% '
. |
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TABLE II-43+ FAILED SCARS: BILLET VS COBBIE. '
' - f N
[ J
/ « ( ~ o .
’ %
. )
IBILI- - s "
’ Posilg;u‘, CASES LYy - .
. P w : T ; &
B . .~, 0 N T x . .)‘ i
. | A) Platform, B) -Many tries C) Wrong Face
) Crushing - _ o §
o, 5 : MANY VERY )
BILLET s | 7/62 flake scars | 2 or 40% | 2 or 40%
i - or i1z - - S o
COBBLE| 5 37/90 flake scar . 5 or 1007 1 or 20%
. 04 417 y . "
. \ -
L ——m— :



* 2 number of flake scars
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TABLE II-44: DISTAL EDGE SHAPE - ' :
. % | PERCUSSION WITH PERCUSSION WITH PRESSURE . |
R " COBBLE - ** BILLET N
o e . | 1
|snarE oF . IR R : . =
DISTAL EDGE | MIN_|/goD | SUB ‘| MIN | MoD :{ SUB |- MIN )\ MOD | SUB
. ' ,
STRAIGHT > | 3 2 3 g | |5
| sTRAIGHT E . ‘
LOR. ROUNDED ) ' ‘ »
ROUNDED 6 8 2 6 9 3.1 6 | .3 2"
.- |RouNDED OR o
- | IRREGULAR i
- IRREGULAR 12| 7 1 6 | o 1 .20 5 | 5
. , o i K . \\_" .
IRREGULAR - » N » jJ\' ' )
TO STRAICHT. R : | |
A \.@ -
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o T APPENDIX III
PHOTOGRAPHIC TECHNIQUES

o~

- Most ' of the analysis of the Knife Rivér flint "y
o~ , , v
,'experimental collectlon was conducted from stereo -

photographs. These provxded the analyst'w1th a pexmanents ,

record of what was seen and coded on each flake scar., With

-

;he help ofsa stereo viewer, ‘these photographs also offered a

three-dimensional imdge Of each experimental tool, thus
faéilitating the analeis. This appendix descfibes‘theg'
techniques and equlpment used durlng the photographlc ‘@

sessions.  Many of these techniques were devised w1th the

help of Brian Noble of Edmonton.'

&
-

h A) Eguigxﬁent . . . . - T b' 3 |

<

The following is a list of all the equipment usgd in the

coating and the photographic procedures.

_Minolta SRT 101 camera
58 mm. Minolta lens (nsﬁfilters required) .

Vivitar Macro~focusing Teleconverter (2X)
Minolta camera stand ' , o

Cable release AL ~

r

Plus-x hlack and white film (ASA. 125)

 White- plexlglass box (dlfoSIOn box) .

4 . i

®

-2 - -,

\\ \/\\

3

.
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. | . | \ | .
Tﬂ(tidg stage. _ B B -

Black velvet square

‘Ruler’s (scale)

B L . ' B L )
Coating device: glass bulb with ‘tubes at Both ends,
one end.attachedfto a rubber. bulb

Ammonium chloride

B) Techniques

1) Coating

Because Knife River flint is a traﬂslucent material,:a
thin coat of ammonlum chlorlde powder was used to cover_ the
surface of the flake scars sb only surface morphology would

. stand out. In order to do thls, a small amount‘of ammonlum
chloride is put inmn the glass bulb segment of the“coating
appatatus. ~fhe chemical is heated until a ‘white cloud§of the
materlal beglns to emerge from a tapered tube at the end of
the grass bulb. The artlfact is moved over the powder stream

- until completely ‘coated by the flne whlte powder . Humithy‘
greatly agqgcts thls type of coatlng- orie must, therefore,
ensure’ the coated artifact does not come in contact with

. ’m015ture unt11 the coating can be removed. this can be
accompllshed by simply dlpplng the - artifact in water. - .

'2) Photography (see Flg 2) ‘;/"ﬁ\\\“v;?*;/f:

The Macro—focusing’Teleconverter doubles thehﬁocaI‘

i

—tength—of-the-58 mm. lens and offers a reproduction scale of
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‘ ]
up  to 1:1. For the purpose of this research, the

Teleconvertgr was set ax 1:1.8, and the .focal distance of tﬁe\

was set at- io}inity

Brelease are used to minimize:

fjcamera‘movement sinqe.thei- oosure;t}me is quite long (LA2

1 . . y\\‘

seéénd).r The camera is pointed down, towards the upper
N : )

surface of the artifact. / v
The“artifact°ie placed on a stage that can be tilted tow
either(side in order to achieve. the desired'threb—dimensionai
effect when the photographs are vlewed through a stereo -
viewer (eee Fig. 1).. The artlfact is placed on a vertlcal
peé set in an horizontal rod. The exact angle of tilting of
this rod (r.e. the 'stage') is gryei by an angle indicator “
located on the device. The pégs are\remopable and can be

relocated elsewhere aioné the rod. Larger artifacts“ﬁay‘ S

Co

require the support.of more than one'peg. A small amount of.
. . -\ . \ .

‘plasticine helps hold the artifact to the peg!/ The pegs,. as

o

well as. the entire background,'are_covered'with black velvet

”~

in order to provide a neutral background.

A whlte translucent plexiglass box is placed around the
artifact to dlffuse the' light ‘and av01d burnout and llght
'reflectiontfrom’the'artigact. Small desk lamps .are placed on
',ali sides of this box and aimed so the surface'features of

L

each flake scar will be-highlightedey‘a mixture of light and

o

‘shadow.
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»

A oo .
In order to retain the same scale for all photographs,
the distance from camera to tilting stage is set for th7

;aréést artifact and remains unchanged throughout the entire v

-

session.

—

To achieve tﬁe thfegldimensionai effect, a phbtbgraph is
;aken While the artifact is gilted 5 degrees to the left, and
a second photograph is taken while -the artifact is tilted 5
. degrees to the right. ' . | o '.{
The exposure time is 1/2 a second for all photographs.

The aperture size depends on the camera's light meter

-»

readigg.‘ A smaller aperture (i.e. higher £ stop number) is

‘favodfed, if possigle; since it incréases,the depth of field.
One photograph (for each tilting angle) is t;IEn_atithé L
, ¢ - ' - ~ ’
proper exposure, and a second photograph is taken a full stop

T

higher (i.e. under-exposeé by one’ stop) fh order to

.compensate for the black background. The better .set of

negatives can be printed.

]

‘éopious notes were Eakeh during the photographic

+

sessions in order to be able to replicate the. exact.

' conditions,-or alter them if nécessary.‘ °
i ] : * ;t -
The photographs taken in this fashion proved a valnable
\ . /
tool in the analysis of the Knife River flint experimental

collection.

-/



APPENDIX IV . 4

KNIFE RIVER FLINT DATA

Photocopien of all original coding sheets are stored with the
. Project for the .Study of Material Culture, Depa.rtment of Antltropology,
University of Alberta, Edmonton. ‘

-281;- ‘
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{
/ EDGE RUB_BEHAVIOURS
7 Rub Pressure
; Abrade . Rub
Cobble Cobble Billet Pr. Fl.
1 111 21 . 211
| 14 flakes |21 flakes | 5 flakes | 11 flakes
FLAKE SCAR V., MIN.* i 14 flakes 21 N 10
SIZE: MINIMAL ° i |
MODERATE :
SUBST. 1} '
, _V. SUBST.: N ‘
SHARPNESS SHARP 1| : 8
OF PROX. INTERM. 19 5 2
EDGE: DULL 10 ‘
PROXIMAL'  ABS./RARE: X "
MARGIN LIMITED : ) _
~ DAMAGE: MODERATE X (small) X X
- EXTENSIVE: .
. V. EXT. ‘
MICRO- ' ABS./RARE:| X X X .
FLAKES:  LIMITED X (snall).
MODERATE :
EXTENSIVE:
R N. EXT. 4
"MORPHO- STRAIGHT i - 10 14 L € -
LOGY OF U-NOTCH : 1
PROXIMAL .- FL. CURVE: 3 b 1 3
-EDGE: CONV.PROJ : '
. OTHER = : ;
PLATREORM © N/A 1 3 1
COLLAPSE  ABSENT” T 2 1 4
PRESENT 9 14 L 6
PARTIAL ¢ 1. -
UNKNOWN- 1 ‘ o1
DISTINCT- NOT VIS. 1 mostly N/A n 5
IVENESS - INTERM. 1 ‘ o1 2.
OF"BULB:  DISTINCT : 1 2 ' 2.
BULB V. MIN., 1
SIZE: . MINIMAL -
MODERATE 1 3
» . SUBST. . . - . 2 - .
V. SUBST. :L 1. - 2

- % See Table 1 for abbreviated terms

°
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;. EDGE RUB BEHAVIQURS, Cont'd

Rub Pressure
Abrade ' | Rub ‘
: * Cobble Cobble Billet | Pr. Fl. |
11 - 111 21 214
. | 14°flakes |21 flakes 5 flakes | 11 flakes
RIBSt ABS./RARE ] X X ; T
PRESENCEs LIMITED g
* ~» MODERATE ¢ X X
msm:| ‘
Vo -EXT. H , ‘ﬂ )
RIBS: INDIST. T 1 1
DISTINCT- MOD. DIST: 1 2
IVENESS:  PRON.  : :
- VARIABLE :l 1 1
.RIBS: "F & E_ 1 _ ;
SPACING: F &DF ¥ .
CL&E 10 1
CL & D} : 1 1
VARIABLE : . 1
OTHER  :
TEARING: _ ABS./RARE? X X_. —X X
LIMITED - o'
. ~ MODERATE ¢
AN EXTENSIVEs
N V. EXT.
DISTAL STRAIGHT : I 5 6 S 2
EDGE ROUNDED . 7 55 2 6
SHAPE: IRREGULARY , s7p.ly |40 STR: 1- 1 3 -
TERMIN- FEAMRED] , 1 FEUE A 8
ATION: STEP : 1 3 . % 3




' ‘ ] o - 2&0 N
{M"‘:"‘ . . “. o
; SHEAR THINNIN VIOUR
Min Mmlg____.
Pr. Fl.: Cobble Pr. Fl.. obble ‘
: 3 ©o3 by C bt :
R 10 flakes | 25 flakes | 20 flakes |21 flakes
FLAKE SCAR -V. MIN. i . - 19 - 25 20 21
. SIZE: MINIMAL :
MODERATE :
SUBST. @
V. SUBST,: - .
SHARPNESS  SHARP : 19 22 20 19
OF PROX. INTERM. 2
EDGE: "" DULL K . 1.
PROXIMAL - ABS./RARE: : G
MARGIN LIMITED : X X -~ _
DAMAGE : MODERATE : .
. EXTENSIVE: X X
V. EXT. s , .
MICRO- ABS./RARE: X "X " X
FLAKES ¢ LIMITED : e
. MODERATE o ,
V. EXT. g
MORPHO- STRAIGHT : 15 18 5 7%
LOGY OF  U-NOTCH ,
PROXIMAL ~ FL. CURVE: & 4 vl 94
EDGE: CONV.PROJ:
OTHER  : 1 2 3
PLATFOR N/A : p) -
COLLAPSE:  ABSENT : 11 12 9 6
. PRESENT : 8 11 11 Al
PARTIAL : 1
UNKNOWN  : /
DISTINCT-  NOT VIS, i = 11 135 14 11
IVENESS  INTERM. o 3 .5 3 3
OF BULB:  DISTINCT : " 3 1 .6
BULE V. MIN. ¢ / - N ‘
SIZE: ~ MINIMAL 2 , 2 2 L 2
: MODERATE -+ 3. 2 4 2 {2
SUBST. 2 2 : 2
V. SUBST.:[‘. 1 2.
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o |
— SHEAR THINNING BEHAVIOURS, Cont'd '
, - Minimal . Moderate
Pr. F1. | Cobble Pr. Fl. Cobble
C3i 3ii bi lii
, _ | 19 flakes| 25 flakes | 20 flakes | 21 flakes
RIBS: ABS./RARE: . E Fy
PRESENCE: ~ LIMITED N : o
MCDERATE . : S R ¢ S ¢ |
EXTENSIVE: - X
V. EXT. o I
L N - : N AN ‘ #
- RIBS: ~ INDIST. 3.4 2 N | 19 an
DISTINCT-  MOD, DIST: 1 Nl _ 3
IVENESS::  PRON. : 1 1 1
' " VARIABIE : o » . s
RIBS: . F & E § \
SPACING: & D} , : 3
S __CL&E‘ 1 vj_m.s'g" 2 L,
CL & D}  : 3 \ 1 5
VARIABLE : \ * ]
_OTHER ‘4 - | /_/,J
s
. TEARING: ABS./RARE: X T | X\ X
| , LIMITED e
~ MODERATE - .
' EXTENSIVE-
,‘ V. EXT. = ,
' DISTAL - STRAIGHT 4 . & 8 L 7 1
EDGE ROUNDED ¢ , 10 10 | g 7 9 _
SHAPE: - IRREGULARdy "s7p, |40 sTR: © 1 |to STR: ¥ 1 [to STR:1%
" TERMIN- FEATHEREDY 15 9 |- 6
ATION: ~ STEP 1 k 16 6 | 210
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SHEAR SHAPING BEHAVIOURS ¢
Minimal / ~__Moderate ..
~Pr. Fl. Cobble ~ | Pr. F1. | Cobble
51 | /511 6i 6ii -
o 12 Flakes | £6 Flakes | 13 flskes | 10 flakes
FLAKE SCAR V. MIN. o 12 . |7 16. | ' D 10
SIZE: MINIMAL ¢ . : 1
MODERATE : .
SUBST. |
V. SUBST.: - e
SHARPNESS - SHARP = : Lo | P ,
'OF PROX. ' INTERM. o b 1 3" |
EDCE: , DULL : 11 7
PROXIMAL  ABS./RARE:| / X | ) _
- MARGIN LIMITED &/ : '
- DAMAGE: ~ MODERATE 4| . ¢ -
. EXTENSIVE? X - ¢
V. EXT./ t it o
MICRO- ABS./RARE: X X X
FLAKES: LIMITED : X ,
MODERATE : -
EXTENSIVE: e
v, EXT. N s i
MORPHO-  ,STRAIGHT : 7 o 6z K
.. LOGY OF /U-NOICH : ' , 1 :
PROXIMAL '/ FL. CURVE: 5 1 63 -2
EDGE: . CONV.PROJ: “

, ' OHER 1. o 1
PIATFORM  N/A 1 T T -
COLLAPSE:  ABSENT . : 5 10 3 1

PRESENT 6 5 9. 9
PARTIAL : : . .

_ . UNKNOWN - : e
DISTINCT- . NOT VIS.: 9 10 YR -1
IVENESS = INTERM. : 2 1 3 7
. OF BULB: .. DISTINCT : 5 b 2
BULB V. MIN, : , 1 T :

" SIZE: MINIMAL : 2 2 5 .3
MODERATE : 2 T R |
SUBST.  : 2 i ¥ 3
V. SUBST. | . 1 ' _
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SHEAR SHAPING BEHAVIOUES, Cont'd
Minimal __Moderate
Fr. FL. Tobble Pr. Fl. Cobble
. ( 58 . 5iie 61 6ii
. v 12 flakes | 1& flakes | 13 flakes | 10 flakes
RIBS: ABS./RARE:[ - 1 ‘ - .
. PRESENCE: LIMITED ¢ - . :
| 'MODERATE # . X . “
' EXTENSIVE: X - SX
;” Vu:"%”g?q-,'. i X
' 'z INE. 7 1
3 12 2 3 2
' 1 1
CL&D¥ i 5 -k 6. 2
" VARIABLE & : ,
. OTHER : e
- TEARING:  ABS. /RARE X X X X
" . LIMITED % . - -
MODERATE : N
EXTENSIVE:| .
, - V. EXT. £y ¥ o
- -DISTAT \STRAIGHT'ﬁ s 7 T 52 2
EDGE ROUNDED : 3 g 10 53 4
~ 'SHAPE: IRREGULAR: 3 b 3 b
. TERMIN~ FEATHERED: 5" . 9 3 9 5
* ATION : STEP 116 34 La 3 2

’,




> {
[ j
\ THINNING ° SHAPING
A i B P ) . . v
Minimal [Moderate’| Subst. |Mini Moderate
74 | ML 8 |79 911
9 flakesil flakes |13 flakes akeg O flakes
FLAKE SCAR V. MIN, :{ _7 -1 12 7
SIZE: MINTIMAL : |+ 2 2 6 1/ 2
MODERATE : 2 5
R SUBST. @ 1
V. W '
SHARPNESS  SHARP  : 9 L 13 13 9
OF PROX. INTERM. ,
EDGE: DULL |
PROXIMAL  ABS./RARE: “
MARGIN CLIMITED :| -~ X o X a
DAMAGE : MODERATE : : X . X X
' EXTENSIVE: " 3
V. EXT. : ~"‘\A
* MIGRO- ABS./RARE: ‘ X AY
FLAKES: LIMITED :{ X X X X
’ . MODERATE :
EXTENSIVE:
MORPHO- STRAIGHT : L 1 -7 b 1
LOGY OF  U-NOTCH 1 5 . 1
PROXIMAL  FL. CURVE: b 3 b 6 1
EDGE: CONV . PROJ: | :

, OTHER .. :|. . .1 i 3 1,
PLATFORM  N/A - - ) /
COLLAPSE:  ABSENT 1 ‘ 1 - 3
: " PRESENT :f{. 8 "} 4 11 9 9

PARTIAL 1 1

UNKNOWN ,
DISTINCT- . NOT VIS. : 8 2 .2 9 3
IVENESS ~~ INTERM. = 1 6, L 2
OF BULB:  DISTINCT : 2 5 L
BULB V. MIN. : L :
SIZE: MINIMAL : 1 .

MODERATE : 1 L PR IV

SUBST. 1 5 PR S

V. SUBST.: : 2
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\‘4;" c‘ .\ ¢
s  PRESSURE, Cont'd «
oo THINNING .y  SHAPING
/ T { . '
, Minimal | Moderate| Subst. Minimal| Moderats
v 7i 7ii . 8 91 9ii
: flakes | 4 flakes|13 flakes| 13 flakes 9 flakes
RIBS:  ABS./RARE:[ . ‘
PRESENCE: LIMITED : X
. _MODERATE : . ,
' . EXTENSIVE:|. . " X X
o V. BXT. :| T ' o
RIBSt ,,iﬁ'ﬁ'xsrr. T P 5 2 3
DIGTINCT-  MOD.:pIST: o 2
IVENESSs - .'PRGI : ‘\-\ . _
. o VARIA«B;,E S 2
~ RIBS: “F & E T .
SPACING: F & D} . I N |
CL&E 1 \3\ 3
CL & D} 1 2 - 2 2
VARIABLE : ‘ - -
| g OTHER |
TEARING:  ABS, /fTARE T X X T X ~X
S . LIMITED =T ) S :
. MODERATE : A1 P
EXTENSIVE: ,
V. EXT. SR B
DISTAL STRAIGAT :| 3 2 5 3 T3
'EDGE ROUNDED “ & | 4 2 : 2 3 |/ 3
_ TERMIN- THERED T T — 3 3 11 > 5
ATION: 5 3. \ 7 2 2
L
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. ,PERS,,wéION WITH ANTLER BILIET
‘ . __THINNING & SHAPING
‘ : : Minimal | Moderate| Subst. | Mfifymal | Moderateq -
-~ 10i 10ii 11 g1 | 121
4 |4 flakes | 9 flakes |+ flakes 10 flakes|12 flakes
FLAKE SCAR V. MJN. :| 1 3. ‘ 9 6
SIZE: _ MINFMAL . :| 3 , 2 - 1 5
t MODERATE :| 1 A 1
SUBST. : % 1 i
V. SUBST.: | 2 N
SHARPNESS  SHARP  :| & 7 T 10 12\
 OF PROX.  INTERM, : 1 o
EDGE: DULL : L .
— —_ i
PROXIMAL ' ABS./RARE: ‘
MARGIN  LIMITED :
'DAMAGE: - MODERATE : |« T ‘ |
| EXTENSIVE: [~ X X X X
° V. EXt. : : - X '
MICRO-  ABS./RARE:| . X T X X X
FLAKES: LIMITED : : A% |
MODERATE .3 :
EXTENSIVE:
' V. EXT. : o \ o
MORPHO- ~ STRAIGHT :| 23 bz PRV R R PR
 LOGY OF  U=NOTCH °:| DR . SR e P
PROXIMAL _ FL. CURVE:| 2% s RIS S Er T AN SR
EDGE: Y CONV.PROJ : ' ‘ Bt
: OTHER ¢ . oLt 1
.\ N o
PLATFORM  N/A \% "1 i ‘ 1 -
COLLAPSE: ABSENDN :| 2 2 E 2 L
o PRESENT :| .1 6 b 8 7
PARTIAL :| 1’ ‘ )
‘ -~ UNKNOWN ' AT -
DISTINGT-  NOT VIS. :| « 2 L 1 5% 3
' IVENESS  INTERM. :| 1, 1,1 2 3. ¢
OF BULB:  DISTINGT :{ 2 2 1 - L
"BULB V. MIN. ¢ 1.
SIZE: MINIMAL :| 1 1 |
o /MODERATE :| - Lo 1 1, 2
SUBST. :|. 1 1 1 1 ‘1
V. SUBST.:| 1~ ‘ 3
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. , oo |
PERCUSSION wmfi ANTLER BILLET, Cont'd’
" THINNING | SHAPING
IMinimal [Modera.te Subst.’ Minimal | Moderatq -
| 104 | 1011 11 124 1211
- 4 Flakes | Flakes |i flakes {0 flakes|12 flakes
RIBS: " ABS./RARE: . o :
PRESENCE: LIMITED : : , X .
MODERATE :| X : X
EXTENSIVE: o
V. EXT. X
RIBS: . INDIST. 1 1 3 1 3
DISTINCT-  MOD. DIST: 1 1 7 1
IVENESS: PRON. =~ 1 1
VARIABLE : .
RIBS:  ° F & E R
SPACING: F & D}
o CL&E : :
- CL&Dy :f 1 3 3 2
VARIABLE : 1
OTHER - : |
TEARING:  ABS./RARE: | X X X X
: LIMITED X v -
MODERATE :
EXTENSIVE: Q
V. EXT. -
DISTAL STRAIGHT :| 1 1 3
EDGE ROUNDED . :| 3 3 6 6
" SHAPE: IRREGULAR: | 3 , 6 1 2 3
TERMIN- FEATHERED: | . J 12 3 1 0 L 9
ATION: .o° STEP  :| 1 6 1 - T3

"
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R 4

[d “ .
PERCUSSION WITH COBBLE

THINNING , SHAPING
Minimal ‘|Moderate'| Subst.  |Minimal [Moderate |
131 | 1311 % | 151 1511
, -y . 7 flakes |9 flakes |3 flakes {12 flakes|9 flakes
FLAKE SCAR V. MIN., :[ 3 3. 12 3
. SIZE: MINIMAL :| 3 1 . 5
MODERATE :{. 1 - 3 . 1
SUBST.. = ‘ 1 /
. V. SUBST.: 2 . 2
" SHARPNESS SHARP  :| -7 9 3 12 7 9
OF PROX. * INTERM. :
EDGE: DULL . ~
PROXIVAL  ABS./RARE: , Q — )
MARGIN LIMITED : N : . '
'DAMAGE: MODERATE :| X X ' B X
' EXTENSIVE: XV sy
Vi EXT. | X . T
MICRO- “ABS./RARE:| X X X X
FLAKES: LIMITED : " '
MODERATE ": X
EXTENSIVE:
| V. EXT.
‘MORPHO- = STRAIGHT :| &% 2 5 3
LOGY OF - U-NOTCH :| - . 4 : .
.PROJIMAL = FL. CURVE:|; 2% .| ° 5 3 7 4.
EDGE: - CONV.PROJ: |
: OTHER  : . .
PLATFORM-- N/A : 1 1
- COLLAPSE: ABSENT : : 2 o2
PRESENT 6 8 3 9. 7
PARTIAL 1
UNKNOWN
DISTINCT- NOT VIS. : 3 2 5 1
' IVENESS INTERM. ‘: 1 . 2 L -
OF BULB:-  DISTINCT : 2 L 3 b 2
BULB V. MIN. : 1
SIZE: MINIMAL :| 4 2 1 1
MODERATE : 1 ' : b
SUBST. :| 2 1 1
V. SUBST.:{, 2 1 L 1
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{

- PERCUSSION WITH COBBLE, Cont'd-

hl

!7
THINNING SHAPING
Minimal |Moderate| Subst. |Minimal [Moderate
131 1311 14 151 - 1511
: 7 flekes |9 flakes |3 flakes }12 flakes|9 flakes
RIBS: - ABS./RARE: , ,
. PRESENCE:  LIMITED _ : X
" MODERATE : X .
" EXTENSIVE: X
V. EXT. X+ X
" RIBS: INDIST. : o 3
DISTINCT-  MOD. DIST: 3 1 g 1 1 2
" IVENESS: PRON.  : 1 1 ‘ 1
- VARIABLE : 1 1
RiBsS: F&E  : T
SPACING: - F.& D} R 1
o CL&E | 1 1 3 5
’ CL & D} : 1 1 2
VARIABLE : 2.
OTHER  :
TEARING: ABS./RARE: | X X X "X
LIMITED : 1 X
, MODERATE : DS R
EXTENSIVE: |
, - V. BXT. .
.. DISTAL "STRAIGHT :| | 3 1
EDGE ROUNDED @ 1 3 2 5 5
SHAPE : IRREGULAR:| = .6 3 1 6 b
PAE , ,
TERMIN-_ FEATHERED: | 3 | 4 5 2 10 3 6
ATION: STEP : 3 3 1 2 2,
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¢ . INDIRECT . RE- EDGE PRESS
R \ SHARPENING:| ™
$ PERCUSSION : ON_ANVIL
PERCUSSION ON _ANVIL
O ' Pressure .
by THINNING - over
A\ . | Pressure
fe" Moderate Substantial '
An 161 1611 201 50
A 6 flakes |' 3 flakes | 13 flakes |24 flakes
Iy P 2 4 2%
L] h‘ ; H i &" “9
: 1 |
SUBST.™ 1 1 .
V. SUBST.: 1 2
SHARPNESS  SHARP : 6 1 12 22
OF PROX. . INTERM. : , 4
" EDGE: DULL - :
PROXIMAL  ABS./RARE{
MARGIN LIMITED : r X ‘X .
DAMAGE: MODERATE .: : X
.+ EXTENSIVE: X ‘ ,
V. BXT. .: : K
. MICRO- ABS. /RARE? X X )
FLAKES : LIMITED ‘ (on. one
' MODERATE : artifact) | . X -
 EXTENSIVE: ' X
T W BXT. ¢ (othér art.))
"MORPHO- STRAIGHT ¢ . 1z z 11
LOGY OF U-NOTCH 4 4 1 >
PROXIMAL  FL. CURVE{ ~ 4 13 8 9
EDGE: CONV .PROJ:: ‘
, ' OTHER h 1 1
PLATFORM,  N/A g T Z
COLLAPSE:  ABSENT 4 1 1 7
"~ PRESENT 5 1 10 14
PARTIAL 1 1
. UNKNOWN 4
‘DISTINCT- ~ NOT VIS. 3 T 10 )
IVENESS "INTERM. 2 2 -« 3
OF BULB:  DISTINCT : L 2 . 3
BULB V. MIN, 3
- SIZE: MINIMAL : 1- 1 3 1 4
MODERATE :| . 2 41 1
SUBST. 1 1 1 1
V. SUBST.: 2 1
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INDIRECT . EDGE PRESS
D SHARPENING s
PERCUSSION ‘ | ON_ANVIL
L -, | Presayre
THINNING, Cont'd] over (Cont'd)
. Pressure ,
Moderate |Substantiall (Cént'd) -
161 1611 201 50
L 6 flakes 3 flakes | 13 flakes |24 flakes
RIBS: ABS./RARE? : i
PRESENCE: LIMITED ‘
MODERATE : ’ X
. EXTENSIVE: '
V. EXT. : X X X
RIBS: INDIST. : 1 ) s B . 3
DISTINCT-  MOD. DIST: 3 1 . 1
IVENESS: . PRON. : 1 2
VARIABLE : 1 2 1
RIBS: F&E |
SPACING: F & D} : 1 ,
CL&E 2 1 6 . o
CL & D} o 2 1 5 3.
VARIABLE ¢ 1 1 . 1
OTHER o ‘ 1
TEARING:  ABS./RARE} X X X
LIMITED .
MODERATE 3
EXTENSIVE s <
V. EXT. x ) ’
DISTAL STRAIGHT : 2 E! L 2 9
'EDGE ROUNDED 3 1 L 1 T8
SHAPE: ‘I;REEGULAR: 3 1 to aTR:102 7
TERMIN- FEATHEREDY , 2 2 L 12 |, 1D
ATION: STEP : 2 1 3 9

y
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