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This thesis is concerned with the explanation of

- . *the lithic teol production system that generated tﬁé ébl-
lections found on two prehistoric sites frqm_thg Caniapiscéu' {
region of subarctic bﬁebéc. Hypotheses conpefning the poten-~ |
ot
tial structure of the lithic industry axe derived from a v
cogéideraﬂion of possible constraints affecting#the tech~ .
. nolbgy Q@ing studied. fést“implications guide the selection r
of attributes ééed to describe the indiyidual piece§ of I
debi;age. (A-ﬁulf}variate~sxabistical @ethoé, multiple cogd‘ 4

g rgspondence‘analysis; is employed to suggest differept debi-

.tage groups present in the colIecpions. Additional informa-

- *

© tion such as: the Spatial distribution of different raw

3

‘ materials,“an examination of the tool collections, and the

,;ppnjdining of artifacts and sequentially removed flakes, is ,

also included. Behavibral interpretations of the results

ay

a

provide the basis for a reevaluation of the original hypo-

LR

¢ 7 theSes and a description of lithic¢ redugtion™processes.
~The méthodology employed in this research has advantages

’ ) » (] ’ \I. ] " : . 2 “ '
over the*a'grlorl adoption of linear reduction models

"' > characterizing many recent debitage analyses.. L
S . . R / ‘
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Ce mémoire en¥reprend l'explication 4d'un systéme de

«

=production d'outils lithiques provenant des collections

faites sur deux sites préhistoriques de la région de Cania-

piscau dans le Québec subafZEique. Des hypothéses concernant

1'éventuelle structure d'une industrie -lithique sont émises

- 5

tout en considérant les contraintes possibles pouvant affecter
la technologie & 1'&tude. Les hypoth&ses de travail ont guidé

la sélection des attributs utilisés pour décrire les objets

“de débitage individuels. Une méthode de statistiques multi-

variées,  dite analyse de correspondances multiples, a été
empioyée ﬁour suggérerodifférent§>groupes de débitage qui se
Erésentent dqhs les collections. Des informations supplé-
mentaires font gussi‘partie de cette &tude: la distribution
spatiale des différenées matiéres premiéres lithiques, 1'ex-
4§§en des collec?ions d'outils, et l'union des objets cassés
et des é&clats enlevés séquentiellement. A la lumi&re des
résultats, une interprétationade§ comportements nous permetu
de reévaluer les premiéres hypothéses e% de décrire les
'proceésuS'impliqués dans la réduction lithique.‘;La métho-
dologie employ&e au cours. de cette recherche posséde des
avantages sur l'aéoption a priori de modéles de ré&duction

) . - . . i
linéaire gui caractérisent plusieurs analyses récentes sur

|
le débitage lithique.

. 9
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- o " INTRODUCTION

o

As much as I am intrigued‘by mastery of lithic
" technologies, as I enter more fully into the simu-
lated-life of the neo-aborigine, I realize how

> small a part of primitive living is shaping the
projectile point. However, I believe, that those ‘
very cultural activities which constrain an indi-
vidual's stone working time, affect in no small
degree the decisions whith are made while flaking .
tools into shape. . . . Only by understanding .
more fully the scope of the interaction of the
relevant socio-cultural and natural environments
can we come .to grips with numerous decision-making
processes, processes which were directly or in-
directly impressed on the tool being flaked.

(Callahan 1979:114-115)

"' The description and classification of lithic collec-

)

tions has always been an integral part of the practice of

archaeology. However, recent advances in lithic studies -

such as lithomechariical experimentation and functional

analysis - combined with revised goals within the discipline *

of archaeology itself, have pointed out the inadequacieé;of

o

many traditional methods of lithic analysis. In addition,
archagological research in regions previously.unexplored, has *

in some cases produced collections which defy GQerehension
) R 1\}. v

©

using traditional typological constructs. The result ‘has

4

been an increasing emphasis on understanding and explaining
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o

lithic technologies as dynamic systéms."This is the approach
followed in this study.
The aim .of this thesis is the interpretation and re-

construction of the lithic tool production system which generateé

_ the assemblages found on two prehistoric Indian sites, GCEl-15

and GcEl-22B, in ‘the central-interior of the Quebec-Labrador
peninsula. The sites were discovered during an archaeological
salvage program that studied contemporary, historic, and pre-

historic Indian sites endangered by the James Bay hydroelectric

.development project. Prior to the summer of 1972, no systematic

aFchaeological reconnaissance or excavation work had been con-

ducted in the Quebec suBarctic. Although ten years have since
. 0

elapsed, the analysis and interpretation of recovered cultural

materials remain in a n;scent state. This situation is due

in part to the nature of the contractual work which has been

carried out. Budgetary and time constraints have.dictated an

emphasis on fieldwork rather than on analytical research:

however, problems inherent in the d%ta have also slowed down

interpretive studies. For example, many of the data recovered

from the prehistoric sites consist of lithic debitage - the
b§~product of stone tool manufacﬁure and use. Few "diagnostic”
tools have been found and modified flakes camprisé by far the‘
largest formal tool class. This'fact, in addition to poo} bone
preserVationj 1imited stratigraphy, small size of many sites, ana |

mixed components, has greatly hindered the formulation of a
P
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" nature of these sites and which enable the extraction of a

k"

v
[

cultural-historical framework for the region and has hampered

analytical stpdiés.,

-

From this discussion, it is evident that archaeologists

L4

wishing to unravel the prehistory of the Quebec subarctic can-

not rely on traditional methods of analysis involving compara-
. | °
tive tool typologies, faunal analysis, or stratigraphy. New

methods must be employed that are suited to, the specific

>

maximum of behavioral information from what is generally con-

sidered an extremely liﬁiged data base. Acknowledging this

fach, a major parﬁ of the present study will consist of a '
chnological analysis of debitage; supplemented bf informa-}

ion obtained th;oﬁgh an examination of complete and fragmen-
>

tary toole. As Muto points out, s

The objective piece with its various flake scars is

less than half of the diagnostic process. The thin-
ing and shaping flakes, the platform preparation
lakes, and what is described in the field as ‘'‘non-

diagnostic debitage' are the important parts in re-’
constructing the manufacturing process.s

. (1971a:8)
Additional»insights will be gleaned from all aveilable‘
sources, (i e.rartifact con301n1ng, sp;tial and faunal analysis,
and ethnographic an?logy). The results of thlS process are
used to evaluate a nimber of hypotheses p;onsed to explain
prehistoric iithic technology on the two sites under study.

A more general application of the flndlngs is also considered.

-0

The thesis is organized into five chapters. Chapter two

\
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5 .
;resents an ;verview of archgeological researcﬂ in the
Caniapiscau region. Included is a discussion of the en-
vironmenta% context of the sites and a descfiption of
the assemblages. Chapter three outlines the theoretical
framework which guided the study. It begins with a brief
history of lithic research and evaluates the current use
of structuial reduction models in the interpretation of
lithic collections. An alternate approach is proposed;
which employs a model of possible constraints operative with-
in the lithic tool production system. This explanatory con-
§truct guides the formation of working hypotheses céhcerning
the structure'of the industry. The methoéology‘employeq to
, . :

analyze the data in light ofdzyese hypotheses is explained in

Chapter four. 1Included is a discussion of attribute selection,

measur;ment, and recording techniques. The results are pre-
sented in Chapter five. First the attribute frequencies for
each site are taéulated and their significance discussed. Next,
a statistical technique called "multiple correspondence analy-
sis! is used to evaluate the interdependence of the attributesd
and to suggest flake groups which may have resulted from pre-
historic production Strategies. This ié followed by an ex-
amination of the spatial distribution of raw materials on the
sites; and finally, the remaining sources of information, such
as analysis of the tool collection and faunal femains are con-
sidered. The validity of the hypotheses presented in Chapter

4

three is then evaluated and serves as the bésis for a
|

A
)
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reconstructioén of lithic reduction strategies employed on

-’

the two sites®). Finally, suggestions are made as to how

this study can be used in the elaboration of subsequent re—
search geared toward an understanding of the interactive,
adaptive nature of prehistoric lithic technology within the

Caniapiscau region. *

@




CHAPTER 2 . ‘ .

REGIONAL OVERVIEW AND .SITE DESCRIPTIONS

Location and physiography

a

The Caniapiscau reservoir is located in the upper part
of the Caniapiscau drainage basin and, when it has completely
filled, will occupy approximately 4300 square kilometres
(Figure 1).. £

Prior to its diversion into the La Grande system,
the Caniapiscau widened into a series of large
inter-connected lakes (especially Lakes Caniapiscau
- and Delorme). Three main secondary drainages flow

into the Caniapiscau from the southwest (Male Otter
System), the west (Lakes Brisay and Marsilly), and
east (Lakes Clairambault, D'Esperey, Vermeulle and
Porée). (Denton n.d.:8) -

Physiographically, the region is paft of the "Lake Plateau

unit" of the Canadian Shield and has been described as ar
unduléting plain containing numerous'lakes with occasional
bedrock hills rising to an altitude of 500 feet above the
surrounding landscape (Bostock 1970:16). It is situated in
the northern part of the subarctic bioclimatical zone as

defined by Rousseau (1962). The vegetation is characteristic

»
-

of the northern part of the "open boreal woodland" forest
classification (Hare 1950), and consists predominantly of
black spruce and the lichen Cladonia. The northern part of

the region, however, contains more open forest, with a higherx

. Tty



FIGURE 1

Location of the Caniapiscau reservoir region.
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»
proportioh of léfch trees than is found in the south (Denton
et aﬁ. 1981:5). The annﬁal temperature average varies be-
‘ tweeni—4 and -7° centigrade, with frost béginning in

September and break-up occurring in early’ June.

Fauna \
The number of mammal species found in the region varies’

between 20 and 35, depending on the vegetational sub—ibnés

i

(Bider 1976, Legendre et al. 1978). The large mammals most

-

important for aboriginal subsistence were the caribou and

black bear, with caribou occupying the primaty position. Ini-

a

‘tial inventories revealed a high concentration of caribou in.
the Caniapiscau region, as compared with other parts of the

‘ James Bay Territor} (Audet 1979,,Pichette and Beauchemin 1973).
. ; .
The importance of-caribou in aboriginal economy is attested by

historical records and,oral traditions (Dentonr 1979). The
LAN “3{;»

. ‘ o
. moose appears to have amade a relatively late entry into the

Caniapiscau region and there is, as yet no evidence to confirm

v

the presence of this species ~during the prehistoric period. '
Of the small.mammals found in the area, those with the
highest economic value to the current Cree inhabitants are
the rodents: woodchuck, muskrat, and porcupine. Otter, martin,
and/ﬁlhk, as well as fox, are trapped fg} their fprs. Beaver
‘;gjgge foénd in smaller numbers than in the mdre densely forested
parts of the James Bay Territory situated to the west and the

a

south (Traversy 1975). The relative rarity of ‘this species
. 1Y

©

ST




in the Caniapiscau region is known since the 19th century
(Denton 1979:105).

Sixteen fish species have been idegﬁified in the o 7
Caniapiscau river basin (Anon. 1978:235). Three of these,
lake trout, northern pike, and whitefish are preferred by
native fishermen. .

Aquatic birds, which comprise many species 'of duck,
loon, and goose, are found in relative abundance. Those

S

whose nesting areas are” located within the region, Canada

goose for example, are very numerous during the summer

months. Non-aquatic bird species include ptarmigan and

~

~

Spruce grouse.

Previous Research

Prior to the summer of 1976, the Cani&éiscau region
was archaeologicallylunexplored. ‘The clogest areas to have
received archaeological'investigation were Indian House Lake :
(Conrad 1972; Samson 1975, l§78a, 1978b, 1981), the Mistassini-

\
Albanel region (Martijn and Rogers 1969), Hamilton Inlet on

the Labrador coast (Fitzhugh 1972, 1975, 1976), the LG2 re-

servoir region in the lower portion of the La Grande river

basin (Lalibertd& 1976),and the St. Lawrence North Shore

(Chevrier 1975, 1977, 1978). \

Research begah during the summer of 1976, when a
\
5-person crew conducted a canoe reconnaissance within the

future reservoir. The main objective of the project was to

save the greatest possible amount of archaeologﬁcal information



N

concerrring prehistoric and historic occupation of the area,

before flooding began in‘lle. TwO long—terﬁ objectives. were

subsumed within the priﬁcipal mandate: first, the elaboration

-

of a préliminary,cultural-hisférical framework fd%lthe fegion,f
" and second, the aesc;iption of specific settlIement systems, ’
© resource utilization patterns, and demography for each of the
periods identified (Denton et al. 1981:1).

The realization of these two objectives required a -~
s8eries of distinct operations:

... (1) reconstruction of the palaeo-envi%onment
throughout the period of possible human occupation,
(2) construction of a culture-historical framework
N foxr the prehistoric period, (3) to study, within a

culture-ecological framework, the manner in which
-each identified cultural unit exploited available
resources and organized itself on the landscape to
do so (subsistence-settlement system), and (4) to
*  identify the major changes in technology and in
the subsistence-settlement system through time and
analyse the natural and cultural factors responsible
for these changes. (Denton h.d.:10)

oA

With these objectives in mind, reconnaisfﬁﬁce work continued

.. 1in the summer of 1977. Excavations were initiated the follow-

ing year. The last excavations prior to flooding tock place

during the summer of 1982.

-

At the completion of the 1982 field season,“315 sites
had been recorded, of which 89 produced lithic material and
are presuﬁéd to be prehistoric or protohistorib, with the
remaining 226 sites being historic or contemporary in nature. -
Excavations or intensivg testing have been conducted on 40
sites, of which 36 have prehistoric or protohistoric com-

ponents (Denton n.d.:11).

@ Zeras £ e o Y
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Preliminary cultural—chronologyx ? )

The analysis of data collected during field work in )
the Caniapiscad region is just beginning. Despﬁte this
fact, a very preliminary cultural-chronology - based on an
examination of dated occupations, raw material distributions,
tool typology, habitatioh_structures, hearth forms, settle-
ment patterns,.and comparison with préhisfo?ié seguences pro-
posed by Samson (l§78b) for the Indian House Lake material
(lqcated 175 km inland\from the northern coast of Labradsr),'
and Fitzhugh (1978a, 1978b). for occupations on ‘the Labrador
coast - has been proposed. A brief outline will be presented
here, but readers‘are refgfred to the origi;ar’reports for a
- more detailed discussion (Denibn 1982, Denton et al. 1981:
290~-305, Denton et al. 1982:192—111). g ’

The prehistoric séquence is divided into three main

periods: the Early Period, possibly dating from about 4000 BP

to 3500 BP, the Intermediate period (3500-1500 BP), and the

—
e .

' Late Period (1500 BP to the historic era).

Data supportinyg the Eérly Period,are as yet minimal.
JHowever, late Maritime Archaic manifestations oh‘theyﬁébféaaf
coast and the North Shore eof the St. Lawrence sﬁgges% the
potential for occﬁpat%on of the central interior of the penin-
sula during this time‘period.

The Intermediaté Period contains two main variants,
both of which emphasize the use of local raw materials, con-

tain relatively small amounts of Ramah quartzite and fine-grained



’

cherts and are dated between 3500 and 2300 BP. Whether
these two variants reflect culturél'or tebhnolégical dif-
fgrénces, or are attributable to other factogs,-such as
site seasonality or function, remains to be determined.
Variént I inci?des an occupation unit which ‘resembles, in
predominant tool morphology and the abundant use of red
ochre, certain aspects of the Brinex Comp}ex defined ﬁy "#/
Fitghugh (1972:114-115) for the Hamilton Inlet area and/(
noted on the St. Lawreﬁce North Shore by Martijn (1974).

Variant II is characterized by a series of dated components

containing large quantities of quartz, and having some typo- -

‘logical affinities to Intermediate Peiiod)ﬁdtes‘on the
Labrador coast (Nagel 1978). -
There are no dated components for\the period from

2300 to 1500 BP. It is not known whether)this absence re-

. flects an actual change in the intensity o occupafion of

the. region, or results from a,bias in the sample of dated

J - !

sites. B y

%

Late Period sites, which include ‘the vast majority of

u

“dated components, are distinguishable from Egdééﬂdfqﬁﬁf—

Intermediate Period by a signifiéaht increase in the use of

—~—

Ramah guartzite and- fine-grained cherts, and\by'the apéearancg

of new habitation forms with multiple hearths. . Once again,

N

two variants are. apparent. The first is characterized by the
use of Ramah quartzite and sometimes black gquartzite, while
)

collections of the second variant emphasize fine-grained

“ o

pid
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cherts. In both cases, locally availabletquar#z and %uart—
zite are found in conjunction witﬂjtheée other materials. «
Denton originally hypothesized that’'these two variants were
associated with the direction of inter-group, contacts (east:
oxr west) and patterns of seasonal movemént in the interior.
Howeﬁer, he has recently stressed the tenuous nature of these
suggestions as a result of small artifact samples and uncer-
tainty regarding the source area(s) for the fine—grainéd
cherts (n.d.:Z? , 1983:per.comm.).

Aséemblage; of the fifst,variant display affiﬂities,
both in tyﬁblogical comparisons and in the ﬁresence of Ramah b
guartzite, to the Point Revenge Complex (Fitzhugh 1972, 1978b),
a late Indian occupation defined for the coast of Labrador and
the North Shore of the St. Lawrence. A number of protohistoric
assemblages found in the Caniapiscau area support the sugges- a
tion that the Point Revenge Complex is ancestral to the
Algonkian groups (Montagnais/Naskapli) occupying the e;stern

part of the peninsula. Historic affiliations for the second

variant are as yet undetermined.

The recentaaddition of a new series of Cl4 age deter-
minations, along with a better understanding of raw material
distinctions (i:é.AMistassini quartzite and slate are also
present in the assemblages) resulting from an in-depth lithic
aﬁalysis, are expected to supply new information which may

alter some or much of the above outline.
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h The sites and assemblages

Two sites were chosen ;of the analysis. Both were
lécated in the central part of thé future Caniaéiscau re-
servoir regiog, near a'narrowing in the river called Lac
Delorme (Figure 2). The selection of these sites was made
on the basis-of the availability of the collections, raw '

material similarity, physical proximity, and the representa-

‘tive nature of the lithic'assemblages (i.e., few formal tools

G

and large quantities of debitage). ‘ . . . N
J ’ ‘ ©C

- GcEl-15
‘ Site GeEl-15 is located on an eroding terrace overlook- . «
ing th? éouthern part of Lac Delorme. This locale appears to
have been visited frequently during prehistoric times,'as de-
monstrated by the presence of twenty prehistoric sites, along

a 3.6 km stretch of the western shore of the lake. Denton (1978:1)
o ‘3 ne

)

has suggested that this concentration of sites was the result
of a combihation of factors: the' importance of Lac Delorme as
a travel route; the existence of~propitious locales for camp- o ®

ing; and the abyndance of two important resources - fish and

~
’

-

caribou.

Work was conducted on site GcEl-1l5 during the summer

of 1978 by a crew of seven, of which I was a member. Forty

S

square meters were excavatgd[‘using 50 centimetre gquadrant

oy

subdivigsions. The provenience of tools and tool fragments

was recdrded to the closest centimetre, both horizontally ' ;&

.
“
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.and stratigraphic levels. All backdirt was put through .
- 1 - ' - ’

2o e

5 ‘

and vertically. The other artifacts recovered, such as

flakes and pone fragments, were located’ within quadrants

A

7 inch screens and verified. '

The excavation revealed a parﬁia}ly intact tent |
ring structure; and this factor, combined with stratigraphic
evidence and artifact distributions, suggests a‘single occu~
pation (FigPre 3). The centrally located.hearth contained
é‘large amount of calcined bone, and charcoal which prodﬁced
a date of 803t135 BP (GX-6712) or AD 1147:135, uncorrected

\

(Denton 1978:17-33). Preliminary analysis of the faﬁnal

material revealed almost exclusi&ely beaver bones; approxi=-

mately five individuals being represented (Laroque n.d.). A

?esumé of the faunal identifications is pregsented in Table 1.
‘ The lithic collection from GcEl-15 co&tains approxi-

hately 8f§5 specimens, of which 99% are unretoucﬁed flakes

and flake fragments. Three raw material types predominate:

an unidentified black quartzite (76.8% of the collection); |

quartz and quartzite of variable quality (14.33%); and Ramah

quartzite (8.I%). 'The only complete "formal tool" found

- on the site is a small, laterally retouched linear flake.

Theltwo halves of a square-based biface or projectile point

blank, apparently broken during manufacture, were also re-

’

covered. A preliminary examination of the lithics was con—

ducted in the field. At that time, 18 tool fragments (i.e.,

1

—————
7

Py

SR




N B o o o
N i .. eF
™~ ; . T
— ..
. « ~
.
wn R
— ..
- -
S Lt .
e -
H N L.
-t L.
)] .
.. .
g -+
o . .
a . . )
. -t . o\
. =1 \ , . )
”D. ;o . ,
™M o~ . ‘o +
. M- Hy ‘
m o /. \ .
o] m.~ - ONId IN3L
O b o) \. a3INNSIdd
1
. - . 3 .
2 [} s
A4 . / .
3 ;o
Y4 , .
‘m . ) .
B = .
0
o . v L -3 2 ‘4 ° s
5 , .
: Q- . ﬁ . . .
o ” : : ¢ ,
—
F ) - -
/
- ' n- ’ *
o LA ) ’ \‘
! . -
. . . . L5 )
- ’ b i - = 7 - . -
) -4 . . . . P

o




Cmr e e TG n, MY geT

>

Species

- Beaver
({Castor
canadensis).

¥

Porcupine
(Exrethizon
dorsatum)

TABLE 1

| Resumé of faunal identifications for site GcEl~15

¥

Anatomical Identification

\

radius
ulna
humerus
tibia
zygomatic arch
mandible
scapula
patella
clavicle
sacrum

fibula

lst proximal phalange posterior -

lst proximal phalange anterior
2nd medial phalange posterior
2nd medial phalange: anteriorx
3rd distal phalange posterior
3rd distal phalange anterior
metatarsal I-V '
me tacarpal

lst cervicle vertebra
2nd cervicle vertebra
temporal

premaxilla

maxilla

mandible

scapula

lst proximal phalange

2nd medial phalange posterior

3rd distal phalange

(%)
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pieces displaying obvious unifacial or bifacial retouch) and

18

" an adéitional 40 flakes with evidence of utilization were »
i;dentified from among the black guartzite and Ramah quart- ’
zite pieces. A more thorou?h study of the collection, com-

" bined with many hours spent conjéini@g small fragmentsA(neasf
sembling stone eleménts s?ruck from the same block, or frég-
ments of the same artifact), has increased the total to 35
tool fragments and 70. utilized flakes (of Qﬂich approximately .

one—half are complete). The collection also includes 10: re-

sharpening flakes of black quartzite, 2 guartzite hammerstones,
. . .o )

- as well as 4 cores and 10 possible tools of quartz and guart-

zite. Forty-seven pieces of slate were found; these are de-

scribed in the section dealing with raw material distributions.
Readers wili find a description of the tools and tool fragmeq;s.\
from GeE1l-15 in Appendix A.

A preliminary breakdown of the black guartzite and-
Ramah quartzite debitage into broad size categories revealed
that the wvast majority of the flakes, 78%, fall within the
size range of 0-10 mm; while another 19% lie within the 11-20
mm range. The small size of the flakes along with the absence
of cortical flakes and nuclei of black guartzite suggest that
the initial stages of topl.manufacture occurred elsewhere.

It is~difficult to determine the seasonality of the
site, although the<stratigraphical evidence showing a tent
ring structure points to an occupation during a‘time when the

a

-ground was not frozen (i.e., non-winter)y
. -




20

The problems associated with the elaboration of a
cultural-chronology for the Caniapiscau region have already

been discussed. Site GcEl-15 is a typical example of the

difficulties archaeologists face when trying to incorporate

such sites within a cultural framework. The lithic assemblage

containg almost no formal tool types, and none of the tool
fragments is particularly "diagnostic". However, the Aate
of the site, along with the presence of Ramah quartzite and
the general nature of ihe lithic collection, suggest the
possibility of contacts (direct or indirect) with the coast
of Labrador during the occupation‘of this region by people
of the Point Revenge Complex. The development of ;hié com—
plex in the Hamilton Inlet region is documented by si;es

ranging in date from AD 1000 until AD 1650. They are de-

scribed as follows:

Notably absent are sites with large numbers of struc-
tures or evidence of intense occupation as is sug-
gested by many Maritime Archaic sites. Most sites have
thin cultural deposits, dispersed well beyond the con-
fines of the dwellings; few tools; and clear patterns
without disturbed or remodelled structures. . . . 1In
addition to abundant Ramah chert, Point Revenge sites
frequently contain high frequencies of biface, thinning
flakes and low tool to flake ratios. Some sites have
large amounts of debitage but contain few diagnostic
tools and appear to be preform or manufacturing sta-

. tions. Combined, raw material, flaking technology.
and elevations provide some Justlflcatlon for identify-
ing Point Revenge sites even in the absence of dlagnostlc
tools or structures. (Fitzhugh 1978b:165-168)

Sites with possible affiliations to the Point Revenge Complex

have also been found by Samson, near Indian House Lake, to

a
=

Gl

Py




. . ‘ FIGURE 4 ' .

Floor plan of the flake distribution on site GcEl-22B.
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the northeast of the Caniapiscau region (Samson 1978a:196) .
. .
Fitzhugh (1978b:172) has suggested that basic similarities in

)
P~
15 S

[

the Point Revenge complex and the Montagnais-Naskapi culture

indicate a close relationship, or poésibly direct ancestral
. . \

"
i

v
e s S Y S ] 2L P 08 L i T s Y
. f

a

links, between £he two.

a

- GCEl-22B
Site GcEl-22B is situated on the summit of a 10 metre
high moraine, near a constriction in the southern part of Lac

Delorme (Figure 2). This factor,™as.well as the site's ex-

posed location and proximity to a series of rapids, suggests

an excellent fishing locale (Denton 1980:183-4).

/ ' pigcovered during reconnaissance work in the summer’
of 1979, GcEl-22B was selected for exéavation because of its
location as discussed above and because of the raw material

- recovered in testing, which appeared to be identical to the

v

‘ . ) blag&eﬁuartzite found on GcEl~1l5 the previous summer. Five
' . —
sgfiare metres, encompassing a largi'flake concentration, were
}excavated (Figure 4). Strafigraphic evidence suggests a single
occup%}ion; but no habitatidn structure, hearth, or datable
organic remains were found.
. ) The lithic material that was recovered consists of 2824
flakes, of which 95;5% are of black qugrtzite. Ramah guart-
. zite and brown chert comprise the remaining raw material
tyées. Although approximately 134 additional guartz and

quartzite fragments were also recovered, their placement

. \ ’
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within the cultural context is suspect, sipée scatterings
of fragmented guartz and quartzite éppear to be a common
natural occurrence in the vicinity of the site (Denton -
1980:1§6—187). As a.result, I chose to omit these.mqperials
from the analysis. AsS with GcEl-15, the vast majority of
flakes %n the collection are small (99.5% measuring less
than Zb(mm)~and thin in cross-section. Denton (1980:187) con=
jectured tpat the site was an "ad hoc" chipping station for
final stagé; of tool manufacture or maintenance. Tools
recovered consist of three fragments of retouched and/or :m
ﬁtilized flakes of black qﬁartzite; one of which is bi-
facially retouched. d
Lit@le can be said of site GcE1=-22B in terms of its

place within the cultural-historical framework of the region. -

"The site, however, is of particular interest because of its

potential for ﬁechnological"comparison_with GcEl-15. It is
also of interest because this type of site, unlikp habita- .

tion sites, is rarely located or subjecteé to in-depth analysié}

EEL
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" the morphological comparison of gool types; individual tools

classic or normdtive types established for a region were
f {

CHAPTER 3

- o THEORETICAL ORIENTATION

N © s

- The annual output of archaeclogical data and the
advent of technigques with novel and fundamental
incisive powers make it gquite apparent that atch-
aeological interpretation is entering new, excit-
ing, and difficult dimensions. It is equally
apparent that the use of these new techniques de-
mands a more coherent and rigorous framework of ,
general conceptual scaffolding than that which the %
archaeologist has, hitherto bothered to erect.’ ’

{(Clarke 1978:149)

O ——— o S cnin

'

Development of a Technological Approach

N . °

. Traditionally, in American archaeology the analysis

N S,

of lithic artifacts was closely tied to the elaboration of

cultural chronologies. Emphasis was generally placed on

Unrewha ~ aradBia e

being treated as static objects to be described and compared. -. - .

ko4

For the most part, tool -types were equated with cultural ;
units, first through guide fossil types and later by the-

statistical manipulation of tool assemblages (Hassan 1976:39):

There was little appreciation of the existence of

the enormous variability characteristic of the
archaeological record, and still less understand-

ing of how it might be monitored or controlled. N .

(Clark 1982:227) ;

at
Debitage, broken tools, or tools which differed from the o

virtually ignored. However, in the eafly 60's this situation ;

began to change.
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The self-imposed constraints that had reduced
archaeology to a sterile kind of time-space
systematics were lifted by Binford's contention -
that the entire cultural system was preserved °
(at least in theory) in the archaeological re- . .
cord. It followed from this that any limita-
tions to an understanding of the past were not

* inherent in the naturé of the archaeological
data (as had often been claimed), but were in-
stead to be attributed to flawed research de-
signs and methodological naiveté&.-

~ (Clark 1982:228 quoting Binford 1968:23)

« kY
One consequence of this revised outlook was the devglopment
of explicitly technological analyses, whérein the productso

(both tools and wastage) of an industry are examined to

" see how materials were processed (Sheets 1975:370).

+ -
The next section examines the fundamental assumptions

on which the technological approach is based. This is followed
. ¢

by a review of recent research which has influenced the theo-

retical orientation and methods adopted in this study.
. — s \
=~

Fundamental Assumptions .

o

A - number of fundamental assumptions make up the concep-

tual scheme that underlies most current technological approaches.

The first of these is that material culture is a product of

' !
behavior and that lithic artifacts, and the behaviors responsible

for their production, reflect the ideas oreﬁgntal concepts
shared by the group of people who made them. This general
scheme for the relation between artifacts and cultural ideas
has been expressed in garious forms by Rouse (1939, 1960),

Kreiger (1944),Chang (1967), and Deetz (1965, 1967, 1968).
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Deetz states that:

The idea of the proper form of an object exists in
the mind of the maker, and when this idea is ex~
pressed in tangible form in raw material, an arti-
fact results. The idea is the mental template from
which the .craftsman makes the object. The form of
an artifact is a close approximation of this tem-
plate, and variation in a group of similar objects
reflects variation in the ideas which profluce them.
(1967:45-46)

It is assumed that a group of people who participated in the
~ same ongoing cultural experience would share common "mental
, templates" of tools frequently manufactured and would trans-

mi,;t knowledge of the manufacturing procedures necessary to

produce these forms.

The second assumption is that these manufacturing pro-
]
cedures (or behaviors) were recorded on implements and their
by-product, debitage, in.the form of various morphological
attributes. Finaliy, it is" assumed that archaeologists can
successfully train themselves to read and interpret this re-
"cord. The archaeologist must have: N
.. .4 working knowledge of the phyéical limitations
placed on artifact form by properties inherent in the .
raw material and by ‘the fracture mechanlsm associated
with a given flintworking technique.
(Faulkner 1972:2)
Phagan (1973:2) has pointed out that the basis of a
technological analysis is the establishment of a theoretical
framework or system within which various traits of flakes
of implements can be seen to have technological significance.

Though still in a nascent state, a theoretical frampwork .

ﬂp guide the analytlcal transition from artifacts éé behavior

\
T
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to inferred cultural concepts, has been proposed in the

form of a technological reduction model!. I will now dis-

*cuss this approach and its influence on my analysis. .

Reductio

n Model Concept .

The manufacture of chipped stone tools is based on a

subtractive technology dependent upon the property of con-

choidal
and cryp
stringen

fracture

p;p%:erti

fracture that characterizes many microcrystalline
tbcrystalline masses. The technology is bounded by
t limitations imposed by the behavior of conchoidal

wl

, the availability of raw material possessing suitable

es, and the flintknapper's ability to control and

exert the forces necessary to shape the rock into desired

forms.

Within these bounds, a certain basic and unavoidable

reductive process centered on producing objects of a desired

form has

to occur (Collins 1975:16). The changing objectiveg

and techniques involved in the continuous reduction of a

parent core into a finished tool are thought to result in

"stages"

(Stahle and Dunn 1982:84). The decisions made by

the flintkmapper as he progresses from one stage to the next,

are called the reduction strategy.

A reduction strategy is viewed here as a sequence of
behavioral units, each one determined-Ry the preceed-

ing

unit. The links between them are degcisions made

by the flintworker based on predicted outcame of a
—-= _certain action or set of actions. A parti reduc-

tion strategy constitutes an individual
conception of a manufacturing. process,
is part of a lithic industry. (Gumme

hich in turn
an 1976:10)




biface manufacture, made extensive use of the e
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In contrast to what generally occurs in an additive tech- -

v

nology such as pbttery-making, errors produced in a sub-

I @ . . -

tractive i{ldustry are preserved archaeologically and can’.
brovide the analyst with poteptial'insights into the stone - - e
tool-making pro’cegs (Deetz 1967:48). However, they also .
add an additional source of variation that can make formal " ¢

1

classification difficult. o ¥

2

Holmes (1890) was one of the earliest to describe J

lithic implements in terms of thelr changlng form through

- ol

Although his descrlptlons re-

T

the manufacturing process.

flect a certain nalveté he recogm.zed that intent is of y

great importance in the definition and recognition of im- .

plements ‘(Muto 1971la:23). More recently, Sharrock (1966) T

dealt extensivély ;nith the mam;facturing process of chipped L%
o

stone implements from sites in south western Wyoming. He

proposed five -stages of quarry and workshop blanks and o o

~suggested that chipping debris be classified using a three-

fold division into primary, secondary,. and tertiary flakes,

with division criteria based on cortex cover, length, width,

overalf size, and striking platform size (Sharrock 19662 43) .

§

1971b) , whose Masters thesi? deals with

ly. technolo— %
g

nted thi;

‘Muto (1971a,

4
gical\studies of Holmes and Sharrock .and supplem
with repllcatlon experiments and studies of 11thdmechan1cs.

He postulated a "Blank-Preform-Product" contlnuum, and

° . ‘ . M a ?r\,‘.D

+
e
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proposed"'that certain flake cha.racterisii.ics - bulbs, plat-

.- forms, dorsal and ventral surfaces, and edge .morphology -

\
are 1nd;cat1ve of various stages in the manufacture of

‘lithic implements (Muto 1971b:5). Of particular interest

is his: .contention that:

Many lithic specimens which have been assn.gned to
type categories and elevated to the status of
finished implements, are no more than early stages
in the manufacturing process of other 'typed' im-
plements. (1971b:1) .

Neycomer documented” the results of experimental hand-
axe manufacture and oﬂonclﬁded that "we may be able to define
sfages in the manof:acture‘ of these tools by studying ' the
morphology ‘and weight ‘of flakes from reconstructed nodules"”
(1971 93) o -

. The first explicit model of lithic reduction was de-

veloped by Collins (1975) and has served as a starting point

’f\orfrﬁost of the recent research into lithic manufacturing

prooesses. Collins states that the process o’f reduction is
a ‘iinear, "continuo‘us one, but conteods that certain stages
are distinct enougl:x in terms of their procedures and output
to merit separation. He lists five such stages: acquisition
of raw ma‘cerial; core p.];eparation and initial reduction,

obtional primary trimming, optional secondary trimming and

©

shé’ping; and optional maintenance/modific@ion; A pre-historic

group sharing a common technology would be exgecteé to reduce

°

raw material into tools, using only a limited number Qf learned

techn{ques and problem-sclving options. - As the raw material

[




(;.} passes through each successive stage outlined in the model,

choices on the part of the flintknapper, combined with

linitations imposed by the stone itself, result in a "product

[ VO

group” comg;ised of waste by-products and objects destined j

for further reduction or use. Collins proposes that,
If isolated, product groups can be described in texrms
of their technological attributes and inferences can
be drawn concerning the specific activities by which
- the particular manufacturing step was accomplished.
The waste, or debitage, is particularly amenable to
" this technological analysis (1975:17).

The analytical framework provided by this five-stage

.
Soptrv s On

e R b i

" model is very useful, but contains a major drawback. Collins '

~does not .(and cannot) provide substantive criteria fo; the
identificatién of debitage indicative of reduction stages
( . ) j (Ludowicz 1980:2). Conséﬁuently, a great deal of ongoing“
lithic research is geared toward closing .the gap between the
| , fheoretidél constructs of the model and its practical épéli-
cation. In the next few pages I will outline some of these
papers and examine the only two studies from northern Quebec

, ' which ‘focus on debitage analysis.

A Review of Recent Research

e

A number of authors have concentrated on the recogni-
. 1
tion and reconstruction of techniques involved in the manu-

- &

facture of gtone tools and the resultant debitage. This en-

- 3

e ‘ tails'attempting to 'distinguish flakes produced by different
¥ " impactors (i.e., hard and soft hammer); by various decisions
on the part of the flintknapper (i.e., holding position,

"
3
. -
, -




angle of impécf, force of tﬁé’biow){ and.by mainanance knd,
‘ modification proce&ureé, such gs'fesharpening. The narrower
objectives of these‘stuaies vary. Most emphasize identifi-
cation of attributes indicative of manufacture and classi-
bfication of flakes according to the procedures employed in

.their production (Ellis 1979b,n.d.a., Fish 1979, 1976, Henry

3\ 196, Lavine-Lishka 1976, Mallouf n.d., Pitts 1978, Stothert

'\w$974¥. Geier (1973)‘exanﬁnes’morbhological variability and
develops aﬂtypology of debitﬁge baged on group; of?ffakes
thought to result.either |from specific manufacturing tech-
Eiques or intent on the ert:of the flintknapper to create

‘

flakes of sﬁecific shapes.
A group of studies deals directly with thé attribution
of debitage to FP?ﬁ}fic s?ageg in a reducticn sequence,
Jamieson (1975), "in an analysis of surface-collected flakes,
4identifies manuf#cturing procgduresvapd conjoins elements to
determine the sequence of flake fémoval. Both ;haf;r €1973)
‘énd Patgerson (1977) employ Fhe linear reduction mqeel pro-
posed by Collins to describe an terpret, both structurally
and fuﬁctionally, the lithic tedhnology found on two Archaic
s;tesi They. discuse® the pOSSibility that certain reduction I
strategiés may be employed only in‘the manufagture of specific
projectile poiné types. A holistic approéqh, incorporating

eﬁvironmental, spatial, and socio-cultural relationships, is

endorsed.
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The wqif of Magne and Pckotylo is of particular in-
terest, because of its experimental natcre. Magne's (1980)
paper focuses on the procedures and results of a set of ex--
pefiments in bifacial stone tool manufacture. The major i
goal was to determine if lithic reduction stages can be in-h
ferred %me\a minimcl set of formal debitage attributes. A

subsidiary goal of the experiments was the development of a
\df—\

debitage classiXication reflecting reduction stages and allow-—

* ing rapid, consiktent analysis of large collections.. Five

continuous and tlhiree ordinal variables' were recorded on

everal multivariate statlstlcal techniﬁues

were used to sgarch for recognlzable patterns of sequentlal

variability in the debitage. He concluded that:
. for the basaltic groups of rocks, a minimal

set of four variables can account for the greater

proportion of debitage variability, can be used -

to predict stages of biface.manufacture with ap-

proximately 70% to 90% accuracy, and can be re-

duced to a single variable (weight) that e les -

interpretations entirely consistent with much

more complex and time-consuming analysis. ®

(Magne 1980:5)

Magne and Pokotylo's 198l paper carries on this re- 1
search and employs hierarchical clustering, metric multi-
dlmen51onal scaling, and multiple discriminant analysis to
reduce the number of variables needed to sort experlmentally
prodiced debitage into "product groups”. The result is a
six~pa;t debitage classificatioc based on four variables.
The results of Magne and Pokotylo's work are referred to

extensively in the next chapter. ;
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Most recently, S#Mhle and Dunn (1982) presented the

 results of a replication experiment designed to test the

?ypothesis that the size range of waste flakes from biface .
~manufa%§ure (as determined by length and width measurements)
decreases from initial to.final reduction stages and may be
used to distinguish stages of 'biface manufaéture present in
prehistoric debitage samples.

Finally, a number of researchers have examined in-

Lad

tersite distributions of. debitage reduction groups (Brose 1978,

‘Burton 1980, Ludowicz 1980, Pokotylo 1978 and 1980, Sheets

}9?5).: Most of the studies employ a functionhal model based on
Binford and Binford's discussion of base-camps, (maintenance
activities) versus work camps (extractive activities) (1966:
591). Lithic debitage is correlated to specific stages in a

- ’
reduction sequence, then this information is used to identify

inter~site technological variability. The spatial distribu-~

o !

tion of th#¥ variability and its interrelationships with sub- 1

sistence-settlement patterns are explored¥
Il

£

Technological Analysis of Lithic Material from NS;Ehern;ghebec.

]

Two analysés of lithic material from regions bordering

Caniapiscau have been undertaken. Each of these studies is

the relevance of the results. /”

Marcel Laliberté has analyzed lithic/géllections from

I3

sites in the eastern LG-2 reservoir region/fl981a, 1981b,

»

1982a) and is currently completing a éimiyar analysis of
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assemblages from Waéhaaimi, located at the confluence of

the La Grande and Griault rivers. In both cases, the same
methodology, based on Collins' five stage reduction model,
was employed. Laliberté sorted the debitage using pre-
determined criteria to distinguish the different stages.
General flake dimension. and platform characteristics were
deemed most valuable in this regard. Each platform-remnant
bearing (PRB) flake was also described by an extensive attri-
bute list. Compilations of attribute frequencies were then

used to describe wvariability within flake 'groups from each

;of the stages:; These results, along with information on

varieties of raw material and tool types, brovided the basis
for intra-~ andninter-site compafisons oflchronology, tech-
nology, function, and spatial organization.

Lalibert&'s work is notable in that it represents the
first‘attempt, by an archaeologist working in Northern Quebec,
to extract a wide range of cultural‘informatién %rom assem-
blages composed predominantly of debitage and amorphous tool
forms. Yeg, some of the procedures used in the study illus-
trate problems which arise when a theoretical model such as
that of Collins is applied to data without the elaboration
of ah adequate conceptual framework. Laliberté's results are
dependent, for the most part, on the analyst's ability to
recognize intﬁitively a flake's place in a hypothesized se-

gquence of reduction. In addition, he does not appear to deal

with the possibility that the debitage may result from a

Pl

&%
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combination of diffe¥ent stone-working techniques. Conse-
quently, tHé equivocal nature of statistical extrapolations
based on the five resultant classes of flakes must be con-
sidered. Statistical‘@anipulgtions of the data are dependent
on tﬁe accuracy of the original sorting.' Conclusions drgwn

=4 L] 13 (] [ »
from these frequencies are true only insofar as individual

specimens were correctly assigned to flake groups; and the

data cannot be compared with those of other researchers who

did,noﬁ use identical groups to sort their flake collections.

i

Finally, his disregard of crucial considerations, such as

-

‘raw material type, when examining variability within the

classes, greatly weakens the results.

. Jean-Luc Pilon's thesis (198b) involved the analysis
of debitage from two habitation structures on a Maritime |
Archaic Tradition site at Indian House Lake. Pilon states

clearly that the analy51s is not concerned with relationships

\between patterns of stone flake morphologies and patterns of

behavior. Rather, his goal is the elucidation of three speci-
fic problems: sindlérity in the cuitural affinity of the col—h
lections from the twg structures; their coﬁteﬂ?oraneity; and
strategies of different%yl raw material utilization. He
employs 19 quantitative+;nd qualitative variables to describe
tﬁe flakes unde£ study. Different raw materials on the site
are treated-separately. A camparison of frequency distribu—

tions resulting from the attribute analysis is used to support




P
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his hypothedis that the two’ structures were occupied by

people the same cultural group, who employed a specific

AN

strategy' of raw material usage while at the site. Pilon

includes palynologic and stratigraphic evidence to en-

hance his interpretation and stresses the importance of

in-depth small site analyses in a region where a cul tural-

- .
chronological understanding of sites is highly tenuous at

best, and absent in the majority of cases.
Pilon's approach is seen as having distinct advantages
in that the discussion of reduction strategies stems from an

examination of the results of attribute analyses. In addftion,

these results are available in the report for consultation and

comparison. The only drawback of the ;eport is his presenta-
tion of the quantitative attribute frequencies only in the
format used for normal distributions (i.e., ndnimum, ma#imum,
mean). As the results presented in Chapter five of this
thesis confirm, these'freéuencies present skewed distributions

and are best represented by visual methods (i.e., histograms

a

My examination of current trends in the study of lithic

Research Design

’fechnélbgy and an evaluation &f two analyses of eollections

from northern Quebec, provided an opportunity to question the.
1
\

applfcability of certain concepts, such as linear reduction

models, to the lithic collections from Caniapiscau. I concluded

-
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. that when dealing with assemblages from an area not well
understood archaealogically, adhfrenc to an "a priori”
reduction model, with insufficient consideration of the
}”, \ faqtori ﬁhich interact differeﬁtially to structure lithic
S exploitation patterns within a region, can hinder rather &
than enhance the interpretation of sites. In the next J
few pages I will discuss this premise in mére detail and -
propose a different conceptual framework based on a "con- /<
straint" model ‘(Sheets 1975). This model then guides the //@

7/ )

e formulgtion of working hypotheses concerning such aspects/

/

of lithic exploitation as: raw material preferences, pro-

~

curement, reduction'strategies, utilization, and disposal.

/

EY

' - Critique of the reduction model concept

/
| Structural reduction models appear to hold great

potential for faciiitating‘the comprehension and classificp-
/

v tion of both debitage and tools. Yet, my examination of the
current research just described suggests that reduction models
-’ work best in regions where at least one of the following pre-

conditions is met:

1.’ The prehistoric groups undér study had access to more than

-~

adequate amounts off good guality raw material.

2. A high degree.of étahdaidization in tool morphology is

—_apparent.
3. Eiface reduction, or some other specialized industry such

s blade or microblade_prodUction, was the primary stone-

\

i

working technique used on the sites.

3
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Even when these preconditi;ns occur, a fundamental'ﬁroblem
still exists concerning the body of theory which has"direct;d
investigations into lithic.manufactu?ing procedures, result- .
ing in the formulation of reduction models. In this regard,
Bonnichsen and\Young.(n.d.) have discussed the normative

versus the cognitive approach to interpreting archaeologicél

‘data, or what Wallace ~(1961:27) called the "replication of

Do

uniformity" concept versus the "organization of diversity"

approach. The former view defines culture as learned, shared

4

behavior,'transmitted from one genergtiop to the next. The
|
latter emphasizes a description of culture in terms of what

is possible within its repertoire - "the range of non-

idiosyncratic gdals[ plans of action, techniques and rules

found within the group" (Young 1976:22). :
Structural reduction models are based on a normative

&
. X e oa o . .
view of, culture and stress that individuals in a group share

'%@ntal templates"”of artifacts. However, current research
reléted to cognitivé‘theory demonstrates the need for revision
in our concept of "mental templaées" and "normative behavior".
For example, Hardin's (1977, 1979) studieslof modern pottery

making in Pueblos suggest that mental templates are not ver-

balized or pictorialized, but consist of conceptual procedures

that flow from unconscious motor and visual habits. Similarly,

current work by flintknappers points to a more realistic re-
presentation of the lithic reduction process as a seguential
arrangement of different "production units" (Bonnichsen 1983:

per.comm., Bonnichsen and Young n.d.). These production units

5

- Sl w2
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consist of specific maneuvers or gestures designed to effect
particular alterations on the raw material, such as strength-
ening an edge, thinning a section, re-aligning a platform,
creating a notch, reﬁoving a fidge, ete. . . - A‘number of
different production units might be employed. to create the
desired end product; some might occur solely durigg the manu-
facture of specific tool forms; and their oirder of occurrence
might be variable.
| Other ;xamples can be found in ethnographic evidence
which suggest that certain native peoples regard the individual
nge of a tool as the element of paramount importance rather
than overall tool morphology (Gould et al. 1971:149; White and
Thomas 1972:27é). Also, what constitutes a finished object may
vary depending on cultural or functional q;iteria differing y
from those of the archaeologist. Einalli, the possibility ‘
that particular stqnewofking traditions have been inaccurately
replicated, in either a theoretical orx practical sense, must
be con51dered (Stahle and Dunn 1982 94). ///7
ThlS discussion shows that current methodoleg//is based
on presumptions concerning the 1deatlonal order (patterns in
the minds of pepple), rather than on investigations of it, aﬁd
considerations of possible different cogg;tive orders (Klein-
dienst 1975:383). Bonnichsen and Young (n.d.) claim that
archaeQIOgists can eventually reconstruct past cognitive.frame-

works and should be conducting research with this goal in the

forefront. 1In constrask‘to-this, I agree with Binford when :

-
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he states that assemblage patterning observed in the
archaeological record derives from organized behavior.
— .
Cognition is . . . a dynamic system whose form is
partially dependent upon the behavioral or inter-
active context of discrimination . . . archaeologi-
cal remains refer directly to the organization of
behavior itself, and not to the cognitive conven-
tions in terms of which behavior may be expressed
or anticipated. (1976:33 and 36)
Nevertheless, I have tried to show that investigations of
cognitive theory can provide fertile ground for the de-
velopment of hypothesées concerning the technological be-
haviq; patterns we are trying to understand.
Therefore, although reduction models may prove use-
ful as heuristic devices® for classifying collections, they’

do not address guestions of human adéptation as evidenced

in lithic tool production systems (Ellis n.d.b.:12). Rather

they exémplify,' o

. . . a series of conventions for translating obser-
vations into interpretations, rather than attempt-~
ing to investigate the processes responsible for the
observed relationships. (Binfoxrd 1976:36) ’

It is -elear then that in order to explore the dynamics
of technological systems, we must develop models of a dif-
ferent order. Consequently, I have chosen an approach based.

- R . .
on a “behavioral model of "constraints" or potential variables
affecting the structure of the lithic manufacturing industiy
under consideration. As derived fram Sheets, the objective

of this method is to,

'
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e . égsess the constraints producing the patterned
behavior recorded in the artifacts, and explain these
constraints in terms of their own dynamics and such
‘factors as the utilized environment, and societal

. contacts, demography, subsistence strategles, socio~-
polltlcai§organlzatlon, and change in all these.
Finally, systemic 1nterrelatlonsh1ps among the vari-
ables at different levels of abstraction must be ex-

plored. (1975:371)

v

The following analysis differs from that of Sheets, however,
in that he began with a descriptive reduction model of a

Mayan lithic industry, then assessed the constraints which

1

‘produced the patterned behavior recorded on the artifacts.
I propose to make initial hypotheses about the structural

characteristics of the indusfry, based on my knowledge of

what constraints should be relevant, and then test these
hypotheses against the data. Binford has advocated a simi-

lar approach as a result of his ethnoarchaeological. work

among the Nunamiut Eskimo.

Before one can make meaningful statements as to the
significhnce of patterns of observed variability in
the archaeoclogical record, he must consider the,
causal determinants of the patterning. . . . Inves-
tigation of the organizational properties of systems
and their processual consequences, archdaeologically
is the first step toward an accurate attribution of
meaning to observed patterning. This must be accom-
plished through the trial specification and testlng
of law-like proposition][s] (1976:36).

‘An attribute analysis will be used to identify the rspecific
beﬂaviors (and any patterning in these) which are a result
of the operation of certain constraints. Finally, the ori-
ginal constraint model is reassessed and the reduction

strategies thought to be represented in the debitage and
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tools from the two sites arquescribed. 1 .
\ .

&

Thé term "model" is conventionally employed in a . @

. o ,: s v & 1

- ~ qd‘ - - ¢

number of different ways. I use it in the sense ,of "a : ¢ o

" simplified structuring of reality which presents supposedly : »*g

1 Q

<
significant features or relationships in a generalized form"

’ -~

(Haggett and Chorley 1967:22). It $hould be noted that:

The system is studied with a certain purpose in
mind; everything that does not affect this purpose
is €liminated. The various featurds of the system
need to bpe known as aspects of onevidentical whole;
therefore their unity is exaggerated. (Haggett a
Chorley guoting Apostel 1961:15-16) -

constraints and their outcome in terms of the lithic tool )

v

production system under study, depends on the ease with which ﬁ 3
. ¥ K
the different areas of constraint can be concegtualized. This %

will be explained in more detail in the following pages. :
' <
In the next few paragraphs I will briefly describe each , |

b

. . : o
area of constraint’and deduce expected archaeological conse-

[

Il

quences in terms Of the organization of the lithic technology, X

TE

T

Lo
- S

emplo&éd on sites GCEl-15 and GCE1-22B. © ..

<
&

o

H

Material constraints , ’ .§
. : ~d

Materjal constraints refer to|factors such as the frac- ;

f ~ . Y s ’
ture propertie$ of raw'materials used, their source location, (
- 6.

> }
guantity, procurement, and transport. “Most of central Quebec- L
Labrador is Precambrian.Shield which is devoid of lithic R
. A
¢ ) ” 4 ' . '
- ¢ .
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' Potential variables affecting the structure of a
* 1lithic manufacturing industry
S '~ (after Sheéts 1975:371)

CONSTRAINTS
(Lead to patterns) e

4

MATERIAL (nature, shape, amount,
* . accessibility, procurement,
: transport) ' o ]

ENVIRONMENT/| (tool kit portability, -

‘SETTLEMENT versatility, location

SYSTEM and schedulirig of ,
anufacture) , \ ,

4 1 ‘f ﬁ
CONSUMERS' (USERS')| (function) - ‘
DEMANDS A .| THPLEMENTS
BEHAVIOR DEBITAGE
' ‘ \ ) T . . '
. use
TECHNOLQGICAL (learned procedures, g:;nzigince
TRADITION production units, Y g

reduction strq;egies) breakégé, discard,

. . loss
%
‘ i o~
‘SOCIAL AND | . (group size, mpbility, . o
. INDIVIDUAL interaction, / ' :

..

idiosyncratic) ___— I
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materials of particular use to man (Fitzhugh 1972:38).

This probably explains the high quan£ity of exotic or non-
local ray%@atgrials — such as chert, and Ramah and Mistassini
quartzite -.- occurring on sites in the Caniapiscau region.
‘The only lithic material that appears to be ubiquitousAis

guartz.and quartzite of variable quality. The implications

g A A SO Al MR i i1 1§ e

.0f this are as follows:

1. Certain raw materials, such as quartz and quartzite, were
readily available in the region, but may have beeg of re-
stricted utility due to knapping limitations imposed by

. their fracture properties.

2. Suitable qﬁality stone had to be obtained through: trips

. made directly to the sources, trips made to neighboring‘

§ (w‘} - ' regions where material could be scavenged from deserted

sites (Gramley 1982:per.comm.), and/or some form of ex-

Y

°‘change or trade network.
3. This material would have to be obtained in or worked into
a transportable form. : .
4, Planni@g and scheduling were required to ensure that ade-
g ‘ ‘ guate amounts of gquality raw material would be available

for botH immediate and anticipated tasks. ,

Environmental/Settlement System Constraints

o : , e
Many archaeologists involved in lithic analysis con-
tinue to take a "static, classificatory approach to environ-

mental variables, regarding the biophysical landscape as a

( ' spatial and temporal backdrop” (Butzer 1980:417). This outlook

B

e, o

e
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- m e T B @ e e—



R !
B - [N - . . . L T
.
:

° S 1

: cw. is eSpecia11§ detrimental to.a sthdy of prehistoric lithic

' o Y A ‘ 7. . .
technology Within the Quebec subarctic; an-:environment which

4

places particularly harsh cénsfraipts on its inhabitants.
‘The'interior suﬁarctic reéion is composed of three

@ajor phxﬁogeogrdphic éones - Ehe boreai forest fdrest~

tundra, and tundra. The gore&i fé;est is characterized by ]

limited produé¢tion of primary plant material, resultlng in

-short food chains and few'fqu alternatives. Small mammal

populations are subject to periodi¢ fluctuations and the

major food sourceé for human beings are dispersed or occur i
1n small groups, such as Woodland carlbou (Fitzhugh 1972:
168). "~ In the tundra. zone, food sources tend to be specialized
(i.e., Barren Ground caribguz and subject to harsh environ-

mental limiting conditions, such as forest fires and the

winter icing of ranges. With few food alternatives available,

the result may have been‘recurrent cycles of over-population B
and exhaustion of food supply -(Fitzhugh 1972:168) .
‘The” Canidpiscau region is situated in a borealjtundra
o envir&nment between the two zanes'just described.

" C'est une région ol le cariboy, le poisson et le , ' ,)
lagop&de sont les ressources alimentaires les plus
importantes; au plan de la grosseur des troupeaux
et des habitudes migratrices, le caribou de la

s partle septentrionale de la ré&gion &tudiée s apparente
de pr&s aux caractéristiqgues du troupeau de la
toundra, tandis gue le caribon de la partie meri-
dionale est plus facilement associable au 'caribou
des bois'. (Denton 1979:114) \

———
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a prog?am of pollen analysis conducted in the area indicaéﬁé
that no'major changes in the vegetation cover have occurred
§uring4the last 4000 years (Richard et al. 1982).

' Although prehistoric adaptive strategies are not well
unders tood for the Caniapiscau region, Denton (n.d.:36) has
offered two hypotheses based on ethnographical, biologi%al,
‘and archaéological evidence. The first proposes an inten-

i§e exploitation of caribou-in the region north’of thé;study
area, with_sgasénél dispersion to exploit resources iqqﬁore
‘ i

southerly areas like Caniapiscau. The alternate view is of

prehistoric groups in Caniapiscaun forming fairly stable (at

least in winter) small hunting groups, and exploiting a wide -

range .of resources, rather than just caribou. In this in-
stance the seasonal movements of groups would be affected
more by ;ocal than by regional differences in resource
av&ilability and, as a result, the Caniapiscau region could
have been occupied as much in one season as in another. In

both these strategies, coastal resources may have played an

-
a

important role.

The guestion of how adaptive relationéhips such as

-

those just described are.reflected in lithic assemblages is

a difficult one. Wright (1972:80) contends that the arduous
. [
nature of subarctic adaptation resulted in "cultural homo-~

geneity over enormous tracts of country", as typified by what
he terms the "Shield Archaic" technology. However, as

Bonnichseﬁyand Young hagé pointed out,

[ £

P ]
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. . we might expect that unique cultural groups
living in an ecological area might very well use
superficially similar kinds of implements [anaol-

' gous artifacts] in adapting to comparable environ-
mental circumstances. (1980:11)

'Ithe fact that human populations are capable of formulating
a vaxie‘ty,of solutions' to very similar environmental, tech-
nological, and social problems must also be considered .
With these factors in mind, an -attempt was made to suggest
ways in which the 1lithic tech}lology found on sites in

Caniapiscau might reflect environmental constraints.
Survival in the subarctic was contingent on planning
and scheduling of resources. A seasonal cycle, which ex-

ploited a variety of foodstuffs, would have been necessary.

.The unstable nature of subarctic ecological structures meant

that overdependance'on a particular resource, such as caribou,
coﬁid have devastating effects (Fitzhugh 1972:168). In an
enviroﬁnment where little could be counted on‘, prehistoric
groups would have had to develop a variety of different food
procurement strategies designed to increase their c;hances of

survival in the event of resource fluctuation. This situation

should be reflected in lithic technology in a number of ways:

1. Certain times of the year (presumably non-winter) would

have been more propitious'for the acquisition of raw
material and perhaps also for the manufacture of certain

tools. These activities would have constituted an
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important element in a seasonal round; and consequéntly
the nature of lithic assemblages might vary seasonally.

2. Portability of too% kits would have been an important
consideratiob, as groups were highly mobile.

3. The guantity of‘occupatibn debrisr(i.e., tools, debitagem
faunal remains) found on sites might be strongly affected
aby factors other than length of occupation (i.e., con-
siderations with regard to conserving raw material, con-
tingency planning, or the use of expedient as opposed to
curated tools (Binford 1976).

4. Finally, tool kits would have to have been versatile.' Raw
material constraints and economic necessity wouid have de-.
manded an inherently flexible, and if necessary, innovative

technology; one in. which different raw materials, including

"bone, might have been used interchangeably and one in which

the same tool might have ful £ill various functional re-
guirements. 5
Technological Tradition Constraints ‘w ’

The terms lithic technology and technological tradition
are most commonly used in a restricted sense: to describe thé
knowledge and techniques,required for the production of stone
tools, that are carried in the minds of all or some members of
a prehistoric community (Geier 1973:2). In contrast to this
normative view, the present study employs the term technology in

its broadest sense:

-/

'
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. . . as representing not only the tools and
facilities with which a group exploits the re-
sources of the environment, but also culturally
defined 'scientific knowledge' and exploitative.
techniques. . . all developed within the context
of the group's perception of its enviromment.
(Denton n.d.:13)

Technological tradition is also used in a broader way; suggest-
ingithat what is transmitted is not necessarily a detailed, cul-
turally de termined guide for the proéuction of\ specific tool
forms (mental templates), but rather an understanding of the ' .
properties of different raw materials, of the functional re-
quirements of tool kits (factors such as tool size, durability,
edge 'angles) as related to anticipated éctivities, and of a
variety of alternative production stra;cegies or "back-up sys-
tems". The .technological tradition would simultaneously
establish the parameters within which experimentation could
take place. |

Two ways in which these considefatibns might be re-
flected in theblithic collections under study are suggested

5
4 [}

below: . °

1. The production of standardized tool forms? would not have
'been an importanf part of the technology.

2. The necessity for alternate strategies of tool 'production *
meant that assemblage composition, even within the bounds
‘of the same technological tradition, wo‘uld be variable -and

o
possibly creative in its response to different situations.

! o : C
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Functional Constraints . -

The functional demands placed on the lithic tech-

nology represent the next set of constraints to be con-

v

sidered. Tools are produced in order to carry out either ,
immediate or anticipated tasks; or to serve in the manu-

facture of other tools (i.e., of wood or bone). The nature

of these tools would be influenced by culturally defined

»

perceptions qf what raw materials, and tool morphologies
(including eé\% angle and type of retouch) are suitab;.e

for carrying out particular tasks. Thdse decisions would

in turn be tied to the raw material, environmental, and )
t.echnologicazl. constraints already .described. As a conse-
guence of this:

1. Reguirements that assemblages be versatile probably re-

’

sulted in a system whereby many alternatives, rather

than rigid functional types, predominated. Thefefore,

raw materials may have been reduced in such a manner as
to allow numerous options as to their ultimate- (utilized)
form.

2. Ethnohistorical research suggests that bone and wood tocls
probably constituted an important}: part of the assemblages.
Therefore, certain stone tools found on sites may have been
produced specifically for use in manufacturing bone and

wood implements.

1

" Social and Individual Constraints

Finally, and most difficult to assess, aré .social and

-

-
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(:» . indiwidual constraints. I am»refe:ring spécifically to
social organizational facto}s and also idiosyncratic be-
havior; both of which must have influenced the lithic pro-
duction system, thereby introducing wvariation ox "noiseL
not easily accounted for into thé analysis. Stated another
way, social organizational factors, suc¢h as group size, in-

teraction, and mobility patterns, may have influenced the

¢ —

selection of particular proﬁlemrsolving responses, in cases
where several equally viable alternatives were available.
R Similarly, idiosyncratic behavior could be expected to in1'
troduce variag}lity; particularly in a subarctic context,
- where it sééms likely that all individuals (men and women)
(: would have developed at least a rudimentary.ability to manu-

< facture the tools necessary for survival. The limited data

A base for the Caniapiscall region, precluaes a more detailed

£

IS _____investigation of social and individual parameters.

Hypotheses
‘ The foregoing model wés.used to guide tﬁe formulation
of a series of hypotheses concerning the structure of the -
yr lithic production system on sites GCET-15 and 22B.
| 1. Exotic raw materials (Ramah guartzite, black quartzite,

chert) will show evidence of intensive use, suggesting that

they were a precious commodity and were exploited to a

maxiraum.

B
1 . ’ \
- “ -
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Evidence will take the form of: &
- rewox;king, resharpening; and maintaining tools
- curation (as demonstrated by the lack of fresh formal
tools) ’
- sﬁall tool size
- flake ;.ztilizatiOn \
- recycling through breaking up bifaces and large flakes
(Crabtree 1973) l
- reduction strategies désigned to maximize a lithic re~
source
2. Local raw materials will show a more expedient technology
and less conservation of the resource?

Evidence will take the form of:

- large amounts and size of debitage

3

1 .
- low degree of platform preparation (some of this may

be attributed to the fracture properties of the material)
3. SpecifJ:.c raw materials were preferred for the production of
certain tool types. |
4. Exotic raw material was transported to the sites as preforms
or bifaces. Callahan (1979:40) has pointed out the advan-
tages of reducing materials past what he calls the "crucial
point"™ in fabrication, (i.e., major knapping errors tend
no longer to occur and any flaws in the raw material have
"been detected) before trénsportation. Also, these bifaces

could function as tools until designated for further reduc-

tion. +

<
m{h.v_u.‘

-

.
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Evidence will take the form of:
- large amounts of bifacial reduction flakes
- small flake size b
- high degree of platform preparation
.+ use-wear on dorsal ridges of flakes resulting from
bag transport or utilization of the "parent" bifacsﬁ
- paucity of cores, cortical flakes, and chunks.
fhe expedient tool kit (tools made, used, and disposed of
coincidentally) will reflect the fact that an important
part of the technological system was the incorporation of
anticipated functional demands intoc reduction strategies.
(This refers only to exotic raw materials.)
Evidence will take the form of a subjective evaluation of
the amount of preparation that went into producing the ex-
pedient—-tools, as ‘demonstrated by flake and striking plat-—
form morphologies.
Data from the two sites (the C14 date, heafth, spatial dis-
tribuﬁion of debris, and choice of raw materials) suggest
a common technological origin (perhaps affiliated with
that of the Point Revenge Complex).
Evidence will take the form of:
- similar patterning or continuity in reduction stra-
tegies and manufacturing practices, as demonstrated
by a comparison of attribute frequencies from the two

debitage collections

- a comparison of the spatial distribution of flaking

debris
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7. A number of different reduction strategies occurred with-

A ot

FYES (I Bt IR SR
LS
( .

in the lithic production system uéed by the occupants of

the two sites.

oy

& 1

. : - a multivariate statistical analysis of the re'corded

attributes will be used to suggest groups of flakes

' " ‘ which may have resulted from different reduction

°

procedures. ) ) ,

The next chapter will describe . the methodology employed

.

.

in the debitage analysis. It will focus on the significance .

of the attributes selected with regard to validating or refut-

ing the aforementioned hypotheses.

A0

P

e




.

. CHAPTER 4 ,ﬁr

' METHODOLOGY

Debitage Sorting

The initial strategy of the analysis was to divide

each debitage collection into a number of basic artifact

)
§

categories, ,each of which would receive individual analyti-

cal treatment. This process provided an opportunity to .

familiarize myself with the material and to segredate any

overlooked tool fragments,‘ vmodified and/)or utililzed flakes,
resharpening flakes, and anomalies. “Fragmentls résenxbliné
sections of tools or that were just "interesting" were given
temporary catalogue numbers and laiud out on a table. A o
moderate degree of success was realized in conjoining these h
pieces and the tool fragments,” as will be shown in the next
chapter. The collections were then divided by raw material
type. Frequencies of different raw materialé ‘on each site

are présented in Table 2. ~The shale is in a highly f;agmentary//
state and showed no evidence of polish. A cursory examina- |
tion of the guartz/guartzite specimens‘reveaied a high degree
of variation in same morphological attributes (due to the

fracture properties of the material) but consistency in plat-

form characteristics (they were always unaltered or crushed).-

v
~—




Site GCEl-15 "~

. (!black‘quartzite
Ramah guartzite

¢ chert .
quartz and guartzite
~other

Total
- " ' Site GCEl-22B

black quartzite
Ramah quartzite’
chert

Total

? - - ! et e i e

%

X 56
)
.4
—~TABLE 2 .
[
RAW MATERIAL FREQUENCIES
‘N Tog $ (only black and,Ramah
quartzite)
6490 76.8 91.4"
687 8.1 9.6
1 .01
1208 14.3 )
61 .7
8447 100 100
<]
’ b
2754 95.5 o ’
74 2.6 X
56 1.9 .
2884 100
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As a result of these considerations, neither the shale nor
the quartz and quartzite was subjected to in-depth analysis.

Their distributions on the sites, however, are discussed in

the next chapter. Therefore, until otherwise indicated, the

rest of this discussion will concern only debitage of Ramah

and black quartzite.

For each provenience uni;, the debitage was sorted into
platform-remnant bearing flakes (PRBs = cohplete and incom-
plete) and fragments (flake and block shatter). «

The flake fragments were next counted and weighed
collectively by provenience unit. This was done to‘provide
an estimate of the amount of mass reduced on the site. No
further analysis was conducted on these fragments.

~Bach PRB was labelled with a sub-catalogue number and
weighed individually. Table 3 presents the frequencies in
each flake class and the size of the sample selected for de-
tailed attribute analysis. The large number of flakes .and
the length of time required to analyze individudl specimens
necessitated sampling to reduce the‘ééllectioné to a manage-

able size. For th&yeight excavation units on GCE1l-15 (C4,

D4, D5, E4, E5, F2, F3, F4) and the two excavation units on

,GCE1-22B (2N1E,'3N1E) with the highest flake frequencies, a
g
50% random sample was Faken from among tpe complete PRBs.

For the other excavatiomunits, all PRBs (complete and incom=’

plete) . were included in the aﬁalysis.
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Nature of the Specimen

PRB (complete)
PRB (incomplete)

fragments

Sample size £6r

Attribute Analysis

(complete and incomplete

PRBs)

&

TABLE 3

Debitage frequencies by flake class

oo

GcEl-15 GCE1-22B
N % N g
1884 26.2 436 15.1
1591 22.2 815 28.2
3703 51.6 1634 56.6
7178 100 2884 100
1578 - 223
p
:‘\
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" Attribute Analysis

If the analyst carefully selects the characteristics

to be examined and understands the derivations or im- -
plications of each aracteristic, the analysis can

result in a study thiat e fes inferences and hypo-
theses on cultural behavior patterns—a realm as yet
little explored. That is, output from one level or

type of study can _act as input for another level of

study. In this manner, a dynamic explanatory system
is built rather than .a stati¢ one where description

is an end in itself. (Lavine-Lischka 1976:13)

. The significance and selection of attributes is a pro-
1

blem of crucial importance and one that has received a great
amount of attention from archaeclogists. ﬁespite this fact,
there is still controversy about types of attributes (i.e.,

morphological, techﬁologiéal, stylisiiib,their':ecognition,

¥
and interdependance. For example, although it is generally
acknowledged that the geometry of the lithic.mass undergoing

reduction, and the force and angle of the blow delivered by
f .

\\\\jﬁe knapper have a'consequent effect on the morphology and A
' nature of the flake detached, knbwledge of the "relevant
attributes" of force and materiglé andythe relationships among
these attributes are still only partially understood (Gummer:
man 1976). I point this out to demonstrate why a large number

of attributes, covering a wide ‘range of characteristics,‘we;F

E

selecFed fér this study. -~
The definitions of variable and attribute.usea hére ére

derived from Clarke (1978:496,489). A variable is "any quantity .

‘'or value which varies, or a.qu;htitylwhich may take any one of

a specified set of values". 'An artifact attribute is defined
N :

&

!
‘

I




o ar w VR o g & ot o e

60

-

as "a logically irreducible character of two or more states,
acting as an independant variable within a specific artifac£
system." I agree with Speth when he states that:

The choice of the most relevant attribﬁteé cannot be

baseéd on arbitrary or traditional criteria. There

will be no universal set of attributes which can be

applied meaningfully to all problems. (Speth 1974:5)
Therefore it is the duty of the analyst first to develop a
clear understanding of the kind of variability that will be
appropriate to her specific problem. Once this has been de-
termined, those attributes should be selectéd which permit
quantification 'of this v&riability in the most effective and
1eastfredundant manner (Speth 1974:5). |

I have already outlined a, number of hypotheses devised
to explain variability among thé flakes in the collections,
and have attempted to‘correlate certain ﬁ%ﬁhpological flake
variables with the acceptance or rejection%of these hypotheses.
The following factors also influenced my selection of variables.
First, a consideration of the.nature of chipped stone implement
'

manufacture. As previously mentioned, it has been well docu-

mented that the geometry of the mass to be flaked and the pre-

paration of the area of intended force application have a major

effect on the type of flake removed. In order to understand

how these factors may be elucidated through'fl?ke ﬁariables,

I consulted both studies in the mechanics 6f Lonchoidal frac-
ture (Faulkner 1972, Speth 1972,.1974)and commentaries’

on modern flintknappers' replicative experiments (Bonnichsen

}

o

- v
L]
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*
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/1977, Callahan 1979, Magne 1980).
Second, I examined’reports of recent debitage analyses
in order to evaluate the attributes used by other resea{chers
v (Burton 1980, Geier 1973, Laliberté 1981a, 1981b; Magne 19é0,

Magne and Pokotylo 1981, éilon 1980, Pokotyle-1978). . .
’ Third, the descriptiveé capabilities of cértain vari-
ables were considered. For example, variablesﬁbf shape and
size, though not always directly reflectiﬁg manufacturing
techniques, allow for comparisons of morphologicai similarity.
‘ Fourth, some personal experience in flintknapping ~
.along with the initial examination of the material under study"
éssisted.inrthe process of attribute selection.

Last, and most important, I took account of tgkse
attributes thought to result direcély froﬁ "aspects of the
artifact.production strategy.in which the craftsman had many
options open to him" (Bonnichsen &'Young,n.d.:li). For example,
constraints of raw material availability and guality meant that
in the Caniapiscau region prehistoric flintknappers were quite
restricted with regards to the range of decisions made when
selecting and shaping raw materials. However, two areas in
which the Caniapiscau flintworker could exerc¢ise a variety ¢
of\decisions were in platform size, shape, and prepara£ion and
in the relationship of the striking platform to dorsal surface'-
scérﬂconfiguratibn; CTheréfore[ variables.reflecting theéé "

factors were emphasized. The result of this exercise was the

‘list of 19 variables illustrated in Figure 6. The variables

i
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‘ ~ Lithic coding form.
Coder P
2 "3 e
site no.[] cat. no.m
+ GCEL—1S
2 0¢CEL—-228

Squars go lffj

Flakn shape
PARALLEL
PARALLEL CONVEX
EXPANDING
CONTRACTING
COmNvVEX
VAREGULA N
DISPLACED

tound

LY ST AT TR

Bulbd of

percussion
1 FLAT

2 PRONOUNCED
3 VERY PROMN

41 4

~Lipping

1 preasnt
2 apsent

47
Dorsal edge modif,

af str. plat.D
UNALTERED
TRIMMED
STEPPED
AUNA0ED
AGRADED TRiMMED
ARRAQED STEPPER
net opaervabie
0 81 82

N e —

12

Quadrant D

| nw

.13

3 Sw

L 18 17
Nature of

specimen
1 compiate takes
2 twep

3 utitized flakes (came)

4 utitizes fiakes (frags)

4 crotouched tiakes (1T aQs)
4 dilage redection lishes

7 uniiscial lool lrags

4 ditncral taoat frage

§ ncaser trags

10 unigontities tool frags
11 resnarpening liakes

1 22 43 &8
rengtn LLLL]

30

Flake D

curvature
1 STRAIGHT
2 Cunveo
) vERY CURvLD
4 darasl curved

VD U8B

Length of
str. plat.

Shape of m
str. plat.

1 punctiterm
2 iinenr

3 trisnguier
a~titianguiar - gcenvex
Bi=gonvez

¢oncave = conver
COAvea ~ CONASaAVE
piang ~conven

conven = pliane
anspeau de genderme
wingiike

Dorsal flakess
scar pats.| ]
2 loagitusinsily lae

J marginaily tag
4 drreguiarty lag

$2Boawow

Flake mglem Thicmo‘ssm

~ ”

[

62

Date '

7 [ ]
Sub, cat. no Dj:]

1 .
taver L]
1
H

18 19

le matarial

SLACK QUARIITE

RAMAN TAANSLUGENT wwl
RaMaM ONMANGE TINGE
GREY WAT BIFACE FRaGS
GREY BLACK COARSE

CHERTY
quantz /QuITE
GTHER

T smumBsun -~

15 38 27 28

width

n
“ Distal D

tarmination
1 teatherea
2 ,hinged
J snapeped or kroken
4 teathered/ Ningpd
8 testhersd / chipped

37 38 40
wiawh or (T T

str. plat,

£,

Modification of
s't:r. plat. surface

Smasth

fasetted

adrscee

dinearal (crested)
iagettod ~ abraged
net emservadle
rough / steptractured

L L YN L L

Polish on
dorsal ridge/sD

1 present
2 absent N

53 34 34 58 &7 88 9% &0
weigntL L LT L]

RAMAM  OARK GREY §anDED

Tt

m

peery

B SR
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are organized on a coding form to facilitate camputerization

1

of the data. What follows is a brief discussion of the
significance and measurement of the variables used in this

analysis. . v
LY

Raw Material

The first process to receive‘attentiqn in ang reduc-
tton stfatégy is the selection of the raw material. As
Stothert (1974:53) hés pointéd out, the molecular qual%ty

" of the material will affect the kinds of platform and core
surface preparation required. The experienced knapper will
be familiar w;%h the variation among-materials and will know .
what adjustments in production behavior are necessary to com-

pensate for the variation.

o

(-4

1. Black quartzite:l This material, which comprises the major

ity of the collections from both sites, is of an unkna??pori-,

gin. It appears to have very similar fracture properties to
Ramah, but it has a finer grain and lacks the "sugary" luster
\ characteristic of the latter material. Fitzhugh has describe
a black chert which may form part of the Ramah series:
Ramah chert occasionally grades into a cryptocry-
stalline black rock which appears identical to black
chert, though when associated with the ‘Ramah chert

bed it usually has a vitreous luster which the black
chert often lacks. (1972:39)

Quebec archaeologists refer to Ramah as a- guartzite.
I have followed this convention for the Ramah and the black
raw materlal- however, outside of Quebec both would probably
be identified as "cherts".

The raw material types recognized in this analysis are:

LA

d
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Y T Gramley (1982:per.comm.) suggested that the black guartzite
T could originate in the wide variety of outcrops found élong

the Labrador coast near Saglek Béy. A petrographic analysis

soon to be undertaken is expected to clarify the origin of

% the black quartzite, as well as its relationship to other

» cryptocrystalline rocks.

2. Ramah Quartzite: This is a fine-grained, gray to black,

often banded, translucent quartzite whose only presen?ly
" known sources are along the northern Labrador coast (Gramley
1978:38). The Ramah found on the two sites is predominantly
translucent with grey banding. The far-ranging distribution
‘of Ramah in the Northeast attests to its de51rablllty, both ‘
é " in terms of flaking and aesthetic quallty

3. Quartz and quartzite: Quartz is a hard white or semi-

translucent stone with pronounced internal planes of cleavage.
| Quartzite refers to a variable categofy of thte to grey
stones with noticeably fine, granular texture and few, if any:
internal planes of cleavage (Gould 1978:82). Cobbles or
blocks of both these materials can be found in glacial de-
f posits\throughout the Caniapiscau region.
4. Chert: The chert found on site GcE1-22B has a light brown '
colour and is fine-grained and vitreous in nature. Site o
' GcEl1-15 contains one piece of dark grey chert, with a mat |
: . surface. Chert sources are known to be present in a number
: of geological formai&ons east of James Bay although the

exact location of outcrops has not yet ‘been determined.
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FLAKE MORPHOLOGY

Flake length ’ .

This is a-measure of the longest. dimension of a flake.
The long axis of the striking platform is used for orienta-
tion along one axis of millimeter grabh paper and a flake
edge is used on the 6Eher.JAjB) '

Flake width

[ R 2

This is a measure of the widest separation of flake

'

. . - :
edges, using the same method of flake orlentagion described

~ above. (B-C)

H

A number of different methods have been uséd;tiﬁ the past, to
record flake lehgth and width. This.met@od was chosen because
it requires a minimum of subjectivity (aligning’the long axis
of the striking platform) and is very répid.

Both flake length and width are thought to be dependent |,

on the amount and positioning of the force used to effect the

o
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flake removal (Phagan 1976:18, Pokotylo 1978:181). 1In addi-

tion, the progression of a specific reduction strategy should

i .

be reflected in part by a gradual decrease in flake dimensiocons.

These measurements were taken only on complete flakes

and flakes whose fractured edges did not alter maximum length

and width.

Flake shape: The shape which a flake takes on being struck

depends on a variety of factors, of which core morphology -

(i.e., guiding ridges or lack thereof) and angle and amount of .

force are most—important. Geier (1973:33) suggests that pre-

historic knappers had to be able to produce flakes with speci-

fic morphological characteristics in order to ensure the success

of the artifact.

' ‘/’7 The following descriptive categories of flake shape

Y
were used to determine whether patterning could be Pbserved in

the collections. ‘

1. Parallel * {““/ﬂ\u

2. ﬁarallel—convex

3. Expanding
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‘9.'Indeterminate (used for incompletg PRBs whose shape could

not be discerned.)

LA ' . Y

Flake curvature: The first three attribute states of this

variable record@ "the curvature of the ventral flake surface

©

longitudinal profile measured along the bulbar axis" (Pokotylo

1978:185-186). The fourth attribute state records a class of -

flakes with ventral surfaces that are‘straight léngitudinally

but convex laterally. (The proposed significance of these

.

»

flakes will be discussed in the nexg>chapter.)
Crabtree (1972a:12) suggests that this variable depends
on the inertia of the core - large masses of 'stone will remain

EN N ¢
inert because of their size and weight - and on the manner of

the blow - arc-like blows cause curved flakes; while straight
Yine blows produce straighter flakes. Ellis (l979a:4)propos¢s
that,’in biface manufacture, flake curvature 'is a product of
the skimming n%ture of the flake removals, such that %hey
apéroximate the lenticular cross section of a biface. In an

attempt to reduce the subjective nature of thisﬁmeasurement,

templates were used to distinguish between the first three

"attribute states.

STRAIGHT CURVED VERY GURVED

«
P e

Bt B e it A Aty s st e
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Distal ‘end ‘termination: Bonnichsen (1977:132) states that

P o , . ,
_thenmain determihant of flake termihation is the velocity -

3
R ]

of the fracture, front removing the flake. Feather termina-~
tlons,‘whlch exhibit a sharp, thin flake margin at the
;dlstal end of thg flake, are the most desirable type since
;thgy_;epresent well-controlled force application. Hinge
;:terminations are manufacturing;errors resulting from in-

. sufficient force of removal. Step terminations can be a

result of manufacture; however, in this analysis it was

°

impéfsible to distinguish these from fractures which occurred

postﬁdepé%itionally, there Fore they were grouped together in .

_ attribute ‘state 3. (See also Crabtree 1972:190).
'l. Feathered
2. Hinged
3. Stepped or broken

4. Feathered/hihged

[

5, Feathered/chipped ,

Bulb of Percussion: The two most common factors mentioned as

explanations for differing bulbs of -percussion aré the nature
of the percussor and Ehe amount of force applied. For example,
Muto (l;;iézlls-llG) states that.a salient bulb is most com-
monly the ﬁroduct of a hard hammer while a diffuse bulb is
characteristic ©f soft hammer; while Crabtree (1972:6-7) | ‘

»

‘observes that saliency of the bulb reflects the amount of

_~force applled 1n\flake detachment. " Sub 3 éctive evaluations

o
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of three attribute states were used. 4
- t . ' ) .
l. Flat . ’
2. Visible ' ' . e ]

3. Pronounced ’ " -

k]

-

Flake thickness: The thickest point on he flake (including
the bulb) was measured in millimeters with callipers: It hgs
been suggested that flake thickness reflects the location -and

~

direction of the applied force which detached the flake 1

(Pokotylo 1978:182, Faulkners19.72:11B-135).

o
b s a
-

. R
WElght.' )

Weight is interpreted to Be represéntative of overall

flake dimensions - the relative mass of the  flake - and was §

smeasured .to the nearest milligram (0.001). Given a constant

size or mass of raw material, one would generally expect flake s

F

1978:181, Ludowicz 1980:6)

|

H

!

|

weight to decrease through the reduction sequence. (Pokotylo |

: \ i

¢ !
{

STRIKING PLATFORM CHARACTERISTICS . : )

\ ' ] * - |

Striking Platform Length: - SR
Y [~

|

This is ,the distance in miliimeters between the two

f

!
points (A-B) wﬁere the striking platform surface intersects

the margins of the flake (Pokotylo 1978:181).‘ When applied to
. o
biface reduction flakes, low platform length, values are inter-

= ipfateé—as'repiésentihg;ﬁere careful—attention to platform
f ¢ (4

preparation, which would be critical in the final steps of

o

manufacture.
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Strikiﬁg Platform Width:

»
-

This is the maximal dorsal to ventral surface distance

-

in millimeters, perpendicular to the axis of the striking’

platform length (C-D) (Pokotylo 1978:181). - Platform width
> 1

should decrease in later reduction steps. The minimization of

[

this distance is critical in bifacigl flaking, where the objec-
tive is to thin tle implemen; section while removing as little

as possible from the margins (Muto 1971a:63-73), ‘Wilmsen- (1970)

-y

noted that platform thicknessyié apparengﬁpﬁa'strong determinant

'of specimen thickness and width, and, to a lesser extént, of

specimen length. Both length and width measuremehts were taken
A\

using a loupe gradiated in millimeters.:

3 ¢

A ]
/\‘D-/\_u
]
| B
{
{

.%\ Lipping: ’ : : ‘ ‘ - ;
- This attribute is observed as an overhang on the ven- .
tral flake surface immediately adjacent to the étriking plat-

form. A certain amount of controversy exists concerning the

L

significance of this attribute (Crabtree 1972:74, Muto 197la:

; . by
\114—115, Bonnichsen -1977:165); howexgr: there does seem to bé
general consensus that lipping on flakes occurs duriﬂg bifacial

»

thinning and finishing steps. For this reason, presence or

3

*"absence of lipping was recorded.
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Shape of the Striking Platform: - . ,

72

To a certain extent, the shape of the striking plat-

form will reflect the configuration of ridges on the core
. surface and the flintknappéfs' choice of where blows are
aimed (i.e., at natural ridges, between ‘two ridges, etc. . . .).

Processes involved in preparing ridges, moving them or straight-

. ening them may alsc’, in part, be determined by an examipation
. ] .
of the shape of the striking platform (Stothert 1974:54-53).

. 1. Punctiform: platform shape is roughly circular and ex-’

tends less than 1 mm in any direction.
) i - )

o

ooy

-~

-
o
/
A
* ¢

2. Lixgear: surface area of the platform extends toward

: the lateral edges of the flake; the width of

the platform is minimal.

; « " . -
“
)

3. Triangular: dorsai edge peaked, ‘'ventral edge straight

= \

4. Triangular Convex: dorsal edge peaked, ventral edge convex.

[
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5. Biconvex: dorsal and ventral edges symmetrically convex.

.

v

7. Convex-concave: dorsal edge cdnvex, «entral edge concave.

b ’ : A
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) 8.'_P1ano-conve3cz !‘dg;sal edge plano,- ventral edge convex.

' £

10. "Chaﬁeau. de gendarme": results from strikiné one flake

9. Convex-plano: dorsal edge convéx, ventral edge plano’

/ Ho ’ » F
. \ - -
" - ¢ ‘
» PR
4
. - B
L4 . - 2
+
— 4
' . '
¢ . f L v
R .
. ¢

directly behind another.

-

[N
1

_11. Winglike: a'é'grsal edge peaks rapidly then curves downward,

ventral edge convex.
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. ( ; : .12\ Double' two adjacent platfomms are visible (one of these

By

is probably unmte?ﬁﬁ‘lonal and resulted from the

s;ze or position of the impactor) .

==

Modification of the Striking Platform Surface:

This variable measures the treatment of i:he platfor:m

\ with respect to flake removals. The treatment may be inten-
tional in order to facilitate the application of the {detach-
ment force, or it may hav’e\resulted from previous flake re-
mogbals and edge preparat/ion. One would expect more platform
pPreparation to be‘evident in advanced stages of artifact manu-~

facture that require specific flake removal patterné to achieve

the desired end product (Pokotylo 1978:190-191).

1. Smooth: a single facet striking platform; smooth and un-
S g modified. This characteristic can occur when the
platform area from which the flake is detached is

unaltered or covered by a large flake scar.

v . ~

.2. Faceted: the platform surface exhibits small flake scar
- ,' . ridges extending across fhe width of' the platform
resulting from intentional.or previous flake re-

a

' movals.

- GE la -
-
o
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. . . a 1
(*’~ o, 3. Abraded: the platform'surface ;ji;sm enti.r:ely rounded, show-

ing evidence of intentional grinding or abrading.
. ° \

@

y -

. 4. Dihedra® (Crested): the pJ.atfdrm surface is forxﬁed‘by ‘two
o ) . ) facets. This may indicate an intentional process
by\which the stri% surface of the flake is moved

in line with its face. (Muto 197la:67)

. . . %

5. Faceted-Abraded: ° the platform surface is rounded but still

‘ |
shows evidence of previous fac‘gting.

]’ ) _/. /@\

P

© 5
4 i

6. Scalar: the plétfo:rm surface is covered with step~fractures '

4

A .
and shows some evidence of crushing. These character-

.istics may result from the application of excessive

{

force to the platform, 3

1
a0
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Modification of the Dorsal Edge of the Striking Platform:
3}

This measures efforts to change the dorsal flaking

angle through alteziations on the dorsal surface immediately )

\beneath .the ;triking platform. Such action serves to '

+ strengthen and position the platform surfaqe, thereby avoid-
ing platform collapse due to overhangs and similar kinds of
ineffective flaking (Pokotylo 1978:191-192; see also Crabtree
1972215 and Muto 197la). Unfortunately, it is often im-
possible to distinguish when this variable occurs intention-
ally from when it results from the impact of the percussor
(except in the case of abrasion). This factor must be kept Sn

mind when evaluating the results.

{

1. Unaltered: flake scar ridges of previously removed flakes
intersect the dorsal edge of ‘the étriﬁing plat-

A
o "
5

form.

\ ) :
2. Trimmed: flake scar ridges from earlier flaking are re- -

moved where they intersect the striking platform.
. . "
" -

!

Az ——
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‘3. Stepped: the edge loo* "battered", and is covered with :

¢« .

.

small step-fractured re._mm)als . ‘ .

4. Abraded: the edge shows evidence of gijinding‘ _againstl a
' hard ~surface. Abrasion is thought to strengthen
the pl@atform by removing thin and weak parts and

creating«macroscopic surface flaws which facilitate

B ~ 'the ‘initiation of fracture (Sheets 1973).

-~

TS._ Abraded-Trimmed: a combination of 2 and 4. | . EE -

e » A' - v .
. o " ) . . A , .t
6. Abraded-stepped: a combination of 3 and 4.. )
‘ - . Ag_ - .
iy )
i »| ' . -\’
' 7: Not observable. ) - <L D
° S ‘ . - . ' ¢ 4
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Dorsal Surface Flake Scar Patterning:

“ The pattern of dorsal flake removal affects the .
character of the flake and can offer pr'ocessual insigh;c with
regard to the direction of previous removals and the utiliza-

) W

tion of specific strategies of reduction. Four general attri-

bute states were recorded (Pilon 1980:53).

1. Uniform:  the dorsal surface presents a single scar. (No /

cortical flakes were observed in the collection.)

\

2. Longitudinally faceted: flake scars have orJ".entations or
directions parallel to the longitudinal axis of

the flake.

a v
; . ’
3. Margihally faceted: flake scars merge towards the longi-

tudinal axis or a central point on the flake;

= e e
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;. ’ ‘ .
'} or f;l.ake scars have orientations or directions

!

perpendicular to the flake's axis of detachment .

-
Py

4. Irregularly faceted: no overall pattern to flake scars.
.- A "

+

o

. Polish on Dorsal Surface Ridge/s:

Presence of this variable indicates that dulling or
scarring has occtirred along ridges on the flake's dorsal sur-
'face. This can result from exposure to natural elements. l
It can also occur through a..brasion‘if lithic ]pieces are carried
together’ in a\skin bag, or as a result of utiéization. .

1. present Q Q

2. absent‘

Dorsal Flaking Angle:

i

The angie between the plane of the striking platform
width and tl'.ze"ave;:';tge, dorsal surface was measured in 10 degree
intervals, using av template. Wilmsen (1970) has stated
that séecimen thickness and high dorsal flaking angles are

correlated, and that a decision to produce thin or thick flakes

- o

.
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~ tion was computerized and attribute frequencies were tabulated

-

s
Y

could be implemented-in part by controlling the striking

direction and the point of striking force application. 1In

\
Dt A e e e

the case of bifacial reductio the cross-sectional thick-

‘ness of the biface gradually decreases. Consequently, dorsal

flaking angles will become more acute as the reduction pro-
|l \

cess advances. This variable was recorded only for those
flakes on which it could be measured with a reasonable degree

N i

of accuracy.

3

Recording Procedures

-

Three éedple recorded the flake attributes and informal
blind tests were conducted frequently in an attempt to ensure

Ky

standardization. When this process was completed, the informa-

for each site and also for each excavation unit within the two
sites.- These results were analyzed by using a multiple cor-
respondence analysis. The results of the analysis and inter-

pretations drawn from them are presented in the next chapter. 11
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i . CHAPTER 5 .

THE LITHIC ANALYSIS

In the two previous chapters, I described my areas’
¢ ¢

of analytical .concern and suggested certain flake attributes
that should be observed in order to measurT variability in
stone tool production and use on the two sites under study.’

\
This chapter presents the technological analysis. of debitage

» and an examination of the tool collections. The'results will

be dealt with in four separate sections: attribute frequencies,
statistical analysis, distributions of ‘raw materials, and de~-
scription and spatial distribution of tools and conjoined
artifacts. Finally, the original hypotheses are reexaminéd;

followed by suggestions for future applications of this metho-

_ dology.

* I. Attribute Frequencies

o

Attribute frequencies were compiled separately for the

sites and then compared. This was done not only to study inter-
{

assemblage variability, but also in the hope that the debitage
would provide some insight into the quantitative patterning of

technological attributes and their significance as measures of

variation in reduction strategies.

The attribute freguencies for both sites &re presented

-7
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in Appendix B under three headings: flake morphology, strik-
ing platform characteristics, and dorsal surface morphology.
Data pertaining to the quantitative va;iables are presented
using histograms based oﬂ twenty-five classes of equal length,
.arbitrarily chosen. Means, standard deviations, and cqeffi-
cient of variance percentages (standard deviation divided by
the mean) were alsq calculafed. Althoggg»stratigraphicolevels
were recorded in the analysis, no distinctiqns'were made when
compiling the frequencies, since both site GcEl-15 and GcEl-22B
' appear to be single occupations. The sites will be reférred“to

~

as "15" and "22B" for the rest af this presentation.

~ Flake Morphology

Flakes on both sites are exceedingly small, as demon-\
strated by the histograms illustrating flake length, width,
and thickness.o Yet, site 15 contains a slight proportion of
flakes that are Iargér and thicker than those in the sample
from site 22B) while 22B has a higher proportion of flakes in
the smallest size categories. As would be expected, this
trend is borne out:in a comparison of flake weights. On site
'fs, 68.5% of flakes weigh less than .12 grams, while on 22B
78.9% of flakes are in thi; category; whereas approximately
3% of flakes on 15 weigh over l.gram as compared with only 1%
on 22B.

.The shape of flakes on the two sites is very similag.
This is perhaps partly a reflection of the limited number of

v

o v
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fox&né which any flake can assume. , The highest percentages
of ff@ke shapes on both sites are expanding (27.6%and 24.8%
respectivély) followed by dvisplaced,v convex,' énd irregular.
Site 22B has a higher proportion of displaced flakes than
site 15, while tl;e \opposite is the case for contracting

shapes.

Approximately 45% of flakes on the two sites are
straight while another 30 to 35% are curved. A higher per- :
centageof™ flakes’ on si£e 15 are very curved (8.1l% to 3.7%)
while site 22B has a slight'ly higher percentage of'dorsa}.ly
curved flakes (7.8% to 5.3%). “

& comparison 'of the results concerning bulb of per-
Cussipn show that approximately 60% of all flakes have‘ flat
or non-apparent bulbs. The frequencies for the other two
attribute stateé véry somewhat, with site 15 containing a
higher percentage of slight bulbs while site 22B has a higher
f;:'equency of pronounced\ ones. Unfortunately th€ subjective
method of recordiné this variable precludes assigning much
impbrtance to these small variations.

Distal terminations are primarily feathered or feathered/

chipped. A low percentaée of hinge-fractured. flakes is found

on each site (3.6%and 4.1%).

-~ -

- Striking Platform Characteristics

There is once again remarkable similarity in this set -

of attribute frequencies for the two sites.  Striking platform
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lengths extend over a larger size range than w:x.dths, with 5

thefhlghgast frequenc:.es between 1.0 mm and 5.0 mm fcr both

o

sites. §Site 22B contains a higher proportion-of flakes with

striking platform widths of less than .8 mm (62.2% campared
/ o , o .o

to 51.6% for site 15). - ] "

The percentage of flakes with lipé“is high and almost

¥

identicalwfor the two sites (site 15, 37.9% and site 22B,

1]

35.3%). If this is a reliable indicator of blfac;L‘?l reduc--

tion, more than one-third of the flakes in each. c"‘ogllectlon re- .

sulted from this process. -’

¢ 4

Striking platform shapes tend to be equally divided
]

among triangular-convex, bi-convex, con¢ave-convex, and plano=

_convex, with these fowr forms accounting for 75% of all flakes [

in the sample. A .smaller sub-group of winglike and linear

striking platform shapes also exists. / B T T

Striking platform surface modification is predominantly
Q‘ a

smooth or faceted (site 15, 34.2% and 32.3% and site 22B, 23.4%

and.29.8%). The figures, for faceted platforms correspond well |
: y

with those for lipping, and would seem to pointf to a distinction

[

between bifacial reduction flakes with faceted, lipped plat-
forms and other types of flakes with smooth or unqlt;ared, un,-A-
lipped plaatforms. Site 22B lr(xas a highef perce_ntage‘of plat-
forms with rough/step fractureg (scal;r) surfaces (19.7% to BN

*

9.0%). This represents one of the only divergences in attris

7

o » e \' -
bute frequencies for the two sites, and perhaps suggests +the' - //’)
I )

use of a different impactor or greater force ‘to remove some

of the flakes found on 22B. : ' Co

¥

-
[ A—




e

An examination of dorsal edge modification of strik-

ing platforms once again demonstrates interféite similarity,
anq a distinction between flakes with unaltered platforms’
and those with traits charéﬁteristic of bifacial reduction.
Site 15 contains 36.6% unaltered platforms and 23.8% trimmed.
"These samé attribute states are found on 34.4% and 18.3% of
flakes from site 22B. Dorsal edges with step-fractures are

. slightly higher on 22B and probably correspond to the-higher
percentage éf scélar platform surfaces. Erequencies for flakes
‘showing abrasion are virtually identical for the two sites

v

(16.1%).

- Dorsal Surface Morphology

Approximately 50% of flakes in both cqllections have
longitudinally oriented flake scars with another 16 to 20%
showing irregqgular faceting. The low percentage having mar-
ginal flake scars is to be expected since flintknappers
commonly aim their blows di;ectif behing the séﬁfs and ridgeé
formed by previous flake removals. Tﬁe relatively high fre-

. guency of flakes with“uniforﬁ surfaces (17.3% and 23.9%) is pro-
bably a reflection of the smpall size of tpe flakes and their} ‘
position within the reduction process (i.e., towards the com-
pletion of artifacté). This'would explain the higher propox-
tion of uniform dorsal surfaces on site 22B since the site

also contains a correspondingly higher percentage of very

small flakes than does site 15.
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" on both siteé approximately 5% of the flake sample
shows poliéh on one or more dorsal flake ridge.

The distribution of dorsal flaking angle measurements
indicates that the vastAmajoriéy of flakes in the sample have
angles of less than 90°. Site 22B contains a slightly higher
proportion of flakes with very acute angles (30.1l% measure
between 36° and 52° compared tb 25% on site 15). Yet, only
2.6% of flake angles on site 22B were over 90°, while site 15

contains a corresponding proportion of 5.2%.

Discussion

Inspection of the indiv{@ual attribute frequencies agd’
their inter-sitie comparison réveals two main tendencies. The
first concerns the nature of the étoneﬁorking which occurred
on the sites. It would appear that botﬁ biface reduction and
core or preform reductioﬁ were taking place. The size of the
flakes, combined with the range of different striking platform
shapes, the amount of abrasion ‘found on striking platform
dorsal edges, and the acute flaking angles, suggests that a
good deal of preparation went into removing the flakes. This,
in turn, points to the crucial last steps of production, when
even slight errors can destroy the artifact. Site 15, and
site 22B to a more limited egtent, also contain larger flakes,
flakes with large platforms, and flakes with unaltered strik-

Q

ing platforms, all of which would indicate that some core or

preform reduction was occurring.

The second tendency is the striking similariﬁy of
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attribute frequencies in the two collections. It is possible
that the dominant raw material, black quartzite, assumes a

limited range of morphological characteristics when. fractured.

S

The potential for variation, as'demonstrate?pin‘the different
attribute freguencies, howeyer, appears to éupport the conten-
tion that similarity results from use at boéh sites of the
same technology, incorporatihg comparable reduction strategiés i
and objectives.

Although the attribute frequencies themselves suggest
some. interpretations for the debitage ccllections, their poten- - ;
tial for the extraction of behavioral informat%on is quite
limited. Without an understanding of which attributes covary,
and which account for the post observed variation and have the
least redunéggcy, the analysis must remain at a descfiptive
level. Iﬁ/an attempt té &vercome g?is problem, and to try to
identify groups of flakes indicative sf production units and

reduction strategies, a multiple correspondence analysis was

employed.

II. Statistical Analysis

0 Mul%iple correspondence analysis (MCA) is a mqltivariate
statistical technique that ‘'was developed in France in the late
1960's (Benzécri 1973). The references consulted for the pre-
sé;t study were Bensimon (1979), Pavid and Dagbert (1975),
Fenelon (198l1), Landry (1975), apd Teil (1975). The method is

a variant of principal components factor analysis and has as

its objectives to reveal the existence of correlations between .

kY

!
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measurable variables; to identify, if they exist, certain sub-
groups which are representative of the entire populatioﬁ under
study; and to characterize these sub-groups by one or many
measurable variables (Landry 1975). 1In contrast to principal
components analysis which employs quantitative data only, MCA
can deal with both quantitative and qualitative variables.
Clark (1982) distinguisheé between two kinds of data

analysis, confirmatory (with an emphasis on hypothesis test-
ing) and exploratory (which emphasizes the use of systematic
pattern-search techniques to suggest relationships among
suites of variables). Exploratory data ahalysis

. . . employs visual methods and (visually repre-

sen;ed) nonrparametric measures of central tendency

and dispersion. The techniques advocated are re-

latively simple and straightforward, and thus less

likely to be abused than more complex procedures.

Moreover, they can be used with qualitative (nominal,
ordinal) as well as metric (interval, ratio) data.

(Clark 1982:250) ‘

The MCA method is an "exploratory" technique in that no a Efiori
distributional hypothesis is assumed. The’results or hypo- ‘
theses are derived directly from the data sets evaluated (con-
sequently, to test for significance would‘be meaningless). The
MCA method seems to have béen little used in archaeology; \
nevertheless, since -the completion of my ana;ysis, a paper
suggesting the potential of correspondence analysis (which
treats only quantitative data) and illuystrating some applica-

tions to archaeological material has appeared in print

(Bglviken et al., 1982).
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The mathematical basis of the Y1ca method is explained
in detail in the references c1tep above. For the purposes of

this presentatlon, a basic overv1ew of the tec nlque should

“

suffice. The general idea is to locate the plane (oxr view-

X

p01nt) which best deplcts the distributign of points repre-

senting plots of the varying attribute states recorded for

Y

each sample. The outcome is a graphic representation of. the

73
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attributes in a twonimensi?nal sibspace. The coordinate
4]

axes in the reduced data space\?epresent the factors which
) I

accolint for the most wariation and "which.may express archaeo-

”
s

logical effects that were hidden inr the unordered raw data"
-4

(Bolriken, et al., 1982:43§. ' If there is residual variation,
a' second or third factor’will,be extraeteﬁ and plqtted sepa-
rately. Then, %y examining.the iocation of the attributes
with respect to the coordinate axes and the Qrigin (the poi;t
where the two axes intersect), conclusions can be drawn re-
garding which attribute(s) comprise the factors and which co-
vary; are atypical.or rarely co-occur. Interpretation of the

graphic display requires frequentfrefefrence to a\contingency

table of absolute and relative frequencies of attribute com-

binations, produced by the program (Tableau de Burt). The user

f

6

is entlrely respon51ble for assessing the results and attrlbut—

L]
¢
*

ing archaeologlcal.meanlng (if warranted) to them.

Procedure ;
S ————— e ————————"

The ‘original sample of 1578 flakes from site GcEl-15 wag

~S

reduced to the 1198 complete PRBs. Since the program requires

)
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| | }
that the data sets submitted be complete, specimens with

missing medsurements were excluded. For the same reason, the

variable "flaking angle" was ﬁot considered. The data from

W a ' o

Site 22B was not included in the statlstlcal analysis, due

to the small‘sample size (223) and the similarity of attri-
L+ 3

bute frequencies for the two sites.
The unit of measurement emplgyed in the study of the
data set must have the same meaning throughout the matrix.

Q . .
Therefore, the quantitative data were characterized using a

[
logical code, i.e., the range of each variable was lelded
into ten classes, and values (or measurements) were considered

as being present or absent in each class. Because the quanti-

ta;ive data were non-normally distributed, they were réexpressed

—~

in log equivalents to facilitate the selection of relative dis-

{

tances between values and the division into classes. The actual
c y .

range_in measurements represented by these classes and an ex-
planation of the code used for‘the qualitative variables are

presented in Figure 7, in the order in which they appear in

the analysis.
N
a4

a
~

The program flrSt produces two symme trical matrlces

'con51st1ng of the absolute and relative frequency of combina-

tions of attributes encountered in the sample (Tableau de
; ) ¢

~

Burt). The program then extracts the 6 most important factors,
N ’ t
and the percentage of variation accounted for by each. This

information is reproduced in Table 4.

© /
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"FIGURE 7

ATTRIBUTE IDENTIFICATION CODE

ATTRIBUTE

Flake length

b

&

Flake width

Flake shape '

v

Flake curvature

Distal termination

CODE

iFL
2FL
3FL
4FL
5FL
6FL
TFL
8FL
9FL
10FL

1FW
2FW
3FW
4FW
5FW
6FW
TFW
8FW
9FW
10FW

1FS
2FS
3FS
4FS
5FS
6FS
7FS
8Fs

1rC
2FC
3FC
4FC

ipT
2DT
3DT
4DT
5DT

' DESCRIPTION
under 3.8 millimeters
3.9 - 4.9
5.0 - 5.9
6.0 - 6.8
6.9 - 7.9
8.0 - 9.1 -

9.2 - 10.6
10.7 - 12.7
12.8 - 15.9

16 and above

under 4.3 millimeters

i
[
N
o

- 15.1
and above

NMNOOWE-JON
L[]
DNDWOAINO N
1

Nl

.

parallel
parallel-convex
expanding
contracting
convex
irregqular
displaced
round

straight
curved

very curved
dorsal curved

feathered

hinged

snapped or broken
feathered/hinged
feathered/chipped
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( : FIGURE 7 (continued) .
ATTRIBUTE CODE DESCRIPTION
\
' Bulb of percussion 1BP flat
) . ) 2BP ) visible
- ‘ 3BP pronounced
N :
Platform length- 1pL under 1.80 millimeters
; 2PL 1.80 - 2.23
] 3PL . 2.24 - 2.63
o 4PL ! 2.64 - 3.04
5PL 3.05 - 3.49
3 | 6PL 3.50 - 3.99
7PL 4.00 - 4.49
. 8PL 4.50 - 5.39
: . h 9PL - 5.40 - 6.79
10PL ) 6.80 and above ,
Platform widéh 1pw under 0.38 millimeters
\ 2PW 0.38 - 0.49 .
- 3PW 0.50 - 0.60 .
| 4PW 0.61 - 0.71 N
\ o 5PW ©0.72 - 0.8 )
: 6PW .. 0.81- 0.9 :
' 7PW % 1.00 - 1017
: 8PW ¥ 1.18 - 1.43
’ 9PW 1.44 - 1.89
10PW 1.90 and above
Lipping :: 1Lp present
2LP absent
Striking platform
- shape 1sp punctiform
2SP linear
38P triangular
4SP . triangular-convex
58P " bi-convex
gﬁ*ﬁ 6SP - concave-convex
- 78P ¥ _ convex-concave
/ 8SP plano-convex
9sp convex-plano
, Iasp chapean de gendarme
11sp winglike
12SP ~ double
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\ N N - s j =
\ . FIGURE 7 (continued) o
‘ATTRIBUTE v CODE DESCRIPTION
® N ’
Striking platform
surface modification 1mMp smooth
2Mp faceted Lo
3MP abxaded
. oot 4MP dihedral (crested)
"5MP faceted-abraded
. eéemp , not oObservable
) . TMP - rough/stépfractured
Striking platform dor- ~ )
sal edge modification 1DM ™ unaltered
g 2DM trimmed
’ " 3DM ! stepped
¢ - 4DM abraded
' 5DM abraded/trimmed
6DM . abraded/s tepped
. 7DM not observable
” Dorsal flake scar
patterns 1pp uniform
2Dp longitudinal. o
* 3DP marginal s
4DP irregular
Polish on dorsal ,
ridge(s) 1PD present
0 ' 2PD absent
Flake thickness 1FT under 0.66 millimeters
2FT 0.66 - 0.79
. 3FT 0.80 -~ 0.93
) ¥ 4FT 0.94 - 1.17
5FT 1.18 - 1.19
6FT 1.20 = 1.36 \
; 7FT 1.37 - 1.56
. . 8FT 1.57 - 1.79
. 9FT 1.80 - 2.19
4 1OFT 2.20 and above
'~ Weight . 1WE under 0.015 grams
-~ 2WE 0.015 - 0.023
. ) 3WE 0.024 - 0.033
Z . " AWE 0.034 - 0.046
;a’ v _SWE '0.047 - 0.061
" 6WE 0.062' - 0.083
"TWE 0.084 - 0.111 -
8WE 0.112 - 0.149 ‘
OWE 0.150 - 0.259

- ' 1 0WE

0.260 and above
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Factor
1

2

TABLE 4

Percentage
4,90
3.03
2.27
2.08

4 . - ~1.83

1.78

’

kY

Cumnlative Percentaée
4.90
7.93
10.20
“12.28
14.11

15.90

These figures seem quite low; however, this is tQ be

sexpected in an analysis using such a high nuqber-(ldﬁ) of

possible attribute states. «, In efféct, the attribﬁtes compris-.

td

.. ] - N
ing the first factor account for 5 times as much variation as

do the others; therefore, théese low pertentages should not be

treated 'in an overly pessimistic manner.

s

Tqble 5.outlines the absolute contributions of the

different vqriables to the first six factors.»_An examination

*

of this table, shows that the first two factors consist primarily’

of variables describing flake mass or size. The third factor

)

Vo,

is accounted for by variables of flake size combined with strik- (

ing platform surface and forsal edge modification. The fourth

& ’ 3 , .
consists of weight, flake width,pﬁlatform shape, platform length,

flake curvature, flake length, and platform width.  This could

be summarized as a factor of overall flake morphology. ~ Strik-.

i‘k platform. shape dominates the fifth factor, and weight the

sixth.

2

i
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TABLE 5

ABSOI;UTE CONTRIBUTIONS:  OF VARIABLES TO FACTORS

VARIABLES | - FACTORS

1 2 3 4 5 6
.Flake length . 14.3  15.3 14.4 8.4 4.8‘_1_3_.__7_
Flake width 15.8 179 12.2 1.8 7.1 14.6
Flake shape 1.4 0.4 1.7 3.6 5.3 3.4
. Flake curvature - 0.3 1.5 2.2 9.4 5.6 2.7 .
Distal termination . 0.7 0.1 1.4 1.7 2.7 3.4 3
) Bulb of percussion 14 0.6 16 4.2 8.0 1.4
Striking platform length 10.4 7.4 5.7 10.3 5.8 2.7 |
Striking platform width 0.7 9.5 5.6 82 7.3 1.9
Lipping 0.8 0.7 4.0 0.8 0.0 0.0
Striking platform shape 2.3 31 5.4 114 19.8 8.9
Striking platform surface ‘
modificati?n 4.0 1.4 9.3 2.8 9,1 4.2 :
Striking platform dorsal edge : | y
o . modification 3.1, 0.6 10.0 4.2 6.5 6.8
Dorsal flake scar pattems 1.0 1.1 2.6 5.1 10.3. 4.7
Polish on dorsal ridge (si . 0.7 0.6 02 0.0 0.3 0.3
-Flake thickness . 15.1 16.1 4.8 1:3.3 5.0 8.6
Weight 18.0 23.9 18.9 12.8 2.1 22.6
=100%
J
\
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The program also produces graphic representations.

of these Jgeé'ults. F:ir:’gures‘ 8 and ‘9 illustrate the‘ plots df ,
g factor 1 versus factor 2 and factor 3 versus factor 4. The

different classes of individual quantitative variables have

been joined with lines to illustrate the progression in mea- ¥

surements. Other variables are ,identified by their codes

(as explained in Figure 6) and symbols added@ to highlight

their locations.

The most stg:iking feature of the first plot (factor i ver-
sus 2).is the concave curve in’the plane defined by the two
axes. All of the variables describing flake size (weight,
flake length, flake width, flake thickness) follow the same

‘ trajectory and in effect repeat the same information. Know-

ledge of flake weight alone should suffice for analysis; the
other size éstimates provide no new information. This lends
support to Pokotylo's findings (1978). Plgtform length and
width, to a certain degree, also follow this path. Yet, on
occasion they can be independent of ’flake size (i.e., a cer-
tain proportion of small flakes have large platforms and vice
versa). Theghori ontal axis distinguishes the smallest flakes
from the largest, with the majority of samples found towards
the center of the graph. The only variable that fluctuates
independently of‘ the §ize factor is flake curvature. &;n other ’

words, flakes can be straight, curved, or very .curved, regardless

of size. Flat and slight bulbs of percussion are also somewhat

+, independent, although pronounced bulbs are definitely gss’ociated

e
with large fl‘\ake size. ,
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.k
é Those attgébutes, which cluster around the center of

AN

the graph, characterize the majority of the flakes (i.e., )
feathered distal termination, no polish on dorsalggzages, {
longitudinally faceted dorsal flake scar patterns). The
gualitative.variables located towards the center, top of the
graph tend to ‘be found on either small or large flakes. For
example, linear platform shapes occur mainly in the three
lightest (1WE, 2WE, 3WE) and the two heaviest (9WE, 10WE)
weight categories. Very curved flakes and flakes with mar-
ginally faceted and irregular dorsal flake scar pétterns are
found primarily in weight categories 2,/9, and 10. Both
convex-plano and "chapeau de gendarme" platform shapés also
occur with the lighest and the heaviest shapes, but, because
so few of them were found,’ﬁhis Qbservation will not be given
much consideration. 1In general, the closer an attribute lies
to the curve produced by the size variables and the farther
it i's from the center, the more it tends to be found in con-
juanion with the specific size category nearest its posit;on. »

Tﬁe plot in Figure 9 (factor 3 versus ﬁg%tor 4) is a
different view of tliis same distribution of points. In this
case, flakes are contrasted on the basis of their platform \ -
characteristics and sizes. For example, the attributes at '
thé top and bottom of the graph relate to the smallest sizes
of flakes; those towards the extreme left and right correspond

[

to the large flakes. Attributes clustering towards the center

characterize the majority of the flakes. A

¢
1)
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By examining these two plots, it is possible: first,
to identify characteristics that occur in all size ranges
(for the most part this information duplicates the results
of the compilation of attribute frequencies in the previous
section); second, to trace flake size from large to small
and determine whether specific attributes covary with Cer-

4

tain sizes; and third, to observe whether different groups

v

of flakes sharing similar characteristics occur within a
, Wit

rQ

single size category, or span a number of general size cate-

-

gories.

As explained earlier, the plots are two-dimensional

- J
;epreseq;étions of a distribution which in .reality has 105

dimé;;Zons (105 attribute states). Tﬁérefore, the location S~

of an attribute is only a projection, ané as a result, all
observations must be verified by consulting tables which list
relative and absolute frequencies of attribute combinations.
Table 6 reproduces and explains a small section of the table

14

of relative combinations. This should assist readers in

« following the discussion. ,

&

.

Beginning with the largest flake size categories, a

LY

|
number of features are apparent. On the one hand, a group

flakes exist that have faceted-abraded platfbrms-and abraded,
!

abraded-trimmed, or abraded-stepped, dorsal edge modification.
Platforﬁ shapes are primarily bi:convexqgnd plano-convex.

When -lipping, polish on dorsal ridges, and hinge fractures

°
L d

oo

|
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IWE
La L L A X LY 2 1l

BWE

-~ Qa -
'0.

Qe
0.

THE

first flake length cate-
L2 3 X 0L 2 2 L 4 1.5 A 2 A 4 X 4 11

gory are in the first

65.2% of flakes in the
weight category.

bWE

means:
. SWE
a§,~--o

"
".-——.-
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TABLE 6
guencies of attribute combinations.

Excerpt from the table of relative fre-

-t ottt v [anaal ol o2 o X K ] b et it hond vt P
1

A1 3 3 2t 1 X wwwwwwwj
Lol Lt ttole Loldbc ol el

: |
g e e . shenshoan

t e s U0 Q8 a9 Chpaes
o0 DO TN OPDIOD O e OO0 IR DN
INoxn Dot s 1AVl oy MNP~ (VO wh O~ 1Y
—rD ~—elLNCY — et CY NPT
ses ss v s . A EEEEREEERS R REER s s w

COUOICLDINGD MNGORo T NCUN - 3 ot o PRV W
. (l-.\-a_ | =Y >t e | etwn o=t

] >
Pe v e . g haseposas

DTINNT OFOMW~0NID O t o BN A

O DV DN
MIAINOCQIO O
- -

POC IC ) o -~ 0 O~

i) vl | vt o=l

i

¢ s ¢ b . EEEREN]

on —T O~ OO UMY O
-—e TN NeerAMC~C~0)

—tf\] -~ - wm——

LI S ) LI}
O =N TN
S JINN DD O

-t

[} LN K R ) [ I B )
o NP~ O~ Noe
e ZF O PN ot e DDLU D ot
-t _ -3

- 8 FE 8RS L N

[ aadag B ing load a1 T Ko | B

JNINNaGo OCIIn
vtodod | e

[ I r ® e @ > a0
T QNS TINYPINO PO
T OO0 DD

& w— ]

[ ] ..Oﬁ’..
S PO TN e O
— ooy

Ll oL K o

[
RN N % B i N B M B
D OUIURD O -e-D
! [=1Va¥d o511 o
)

P ST W T
[ceNaVi oo BV el o V1o HTs W ¥ ]

. 28
— Qw—0y

L] ® ¢ amo ¢
—NaOaaIICcood
r37g38.1

4 “ [ (W1 g VIt , -l wh b e
L ] LN B q LI I B B B B . 4« ¢ 4 9 90 L I )
> ODD QPO DD DT IO C-OMS~SDO

o =1 6n¥3:«ﬂw ~ Nt O~ =2 O 00

x [atX=dag AV N (a8 IaV 2o VB 2o B ]

[ & s &m0 - e 2 98 0 0 e ois 8 ¢ sje s 8
@y Tak-4 QOOAC TIMNIWAOOCILD i NP OOC
w 0 HOonNg -t ety OIS LN

- m £O ] AN o=

T B ol Srb ad el ot -t gl o=b ¢




102

TABLE 6 continued
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occur in this size category, they will be founa in this
group of flakes. A second group of large-sized flakes is
characterized primarily by smooth;, faceted, or stepfractgred
platform surfaces and trimmed or unaltered dorsal edge modi--
fication. Convex-plano, convex-concave, triangular—coﬁvex, and
triangular platform shapes predominate. Lipping and pronounced
bulbs of percussion are rare. Finally, the flakes which were
identified as having step-fractured in manufacture tend to be
found within this group. fery curved flakes,’and expanding,
irregular, and displaced flake shapes occur in both groups,
but in greatexr frequenéy than they do among smaller—:ized
flakes. Irregular dorsal flake scar patterns are found more
often in the first group of large flakes, but both marginal
and irregular flake scar patterns are more frequent on large
flakes than on small ones.
The flake size categories spanning weights 8 to 5 do
not show many particular features. In other words, they are
characterized by the‘predominant attributes and, with one ex-
ception, spécific clusterings are not discernable. The ex-
cep;ion coJiists of flakes witﬁ faceted-abraded platform sur-
faces, and dor;al edge modification that is abraded, abraded-
trimmed, and abraded-stepped.
The flakes under weight category 5 reveal a number of
clusterings. One subgroup has winglike and concave-convex

platform shapes, uniform surfaces, and dorsal curvature. These

flakes might be interpretated as resulting from the formation



=
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of notches on tools. Another subgroup of flakes ranging in

size from weights 5 to 2 have completely abraded platform .

¥

surfaces combined with abradeéd dorsal modification.

At weight 2, a different clustering of attributes ‘occurs.

This group of flakes is very curved, has expanding shapeék
smooth platform surfaces, stepped dorsal edge modification,
marginal and irregular flake scar patterns, and some polish
On‘dorsal ridges. All of these characteristics, combined
with small size, suggest scraper (or possibly other tool form)

resharpening.flakes.

Two other groups of flakes are contrasted within the
three smallest size scategories. The first consists of flakes .
with round shapes but no other distinctive characteristics,

while the second group has punctiform platforms and either

parallel, expanding, or displaced flake shapes.

Discussion

i would contend that the groups of flakes just described
represent different production or maintenance units, that were
combined in one sequence (or differing seguences) or inter-
spersed within the same sequence of reduction. The description
follgyed a progression from largest to smallest flakes that, to
a degree, probably mirrors the actunal reduction process which
pccurred. Yet certain of these units could have occurred at
any point in manufactufe, with the exception of the very early

steps involving decortification and roughing-out. As for the
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groups of flakes themselveé, their meaning may be inferred
by reference to known techniques and processes of manufacture.
For éxample, botﬁ biface and core oxr preform reduction appear
to have taken place on the site. As biface reduction pro-
gressed, stronger abrasion was applied to platforms and {he
resulting flake shépés became more regular. The core reduc-
tion flakes show that less attention was. paid to altéring
platform morﬁhology, and more force or perhaps a dif}erent
percussor was empfbyed. -Basicali§, these two trends in re- ~,
duction continue through the sequence.

The sub-groups of smaller flakes gre more difficult
to interpret. A hy;othesis suggesting that the flakes with
dor;al curvature result from qu productionyof notches on
tools has already been proposed. It should be noted that
there are at least two notched artifact fragments in the tool
collection. The flakes with punctiform platforms may result
from pressure flaking, though delicate soft hammer percussion
could have produced the same effect and seems more in keeping ‘
with the nature of retouch scars observable on some of the
tool fragments. Two of the bifacially worked fragments show
distinctly round retouch flake removals and this could account
for one other subgroup. Fiﬁélly, retouch and resharEenfng
flakes from scrapers and/or other unifacial tool forms would
comprise another subgroup.

It should again be stressed that exploratory data

analyses like the MCA method produce results which suggest

[P,
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rather than confirm hypotheses. Yet, I think that in a ‘ i s
situation such as this, whére virtwally nothing was known

of the litpic technology used on the site“(of in the Ffea)

‘and the collection appeared as a decéptively homogenéous

mass of flakes attributable only to "the last stégeé of

reduction", the advantages of using this methoé should be

obvious. v

III. Spatial Distributions of Raw Materials

The follbwing section will examine the séatial dis-
tribution of the different raw materials compiising the en-
_tire debitage collectioﬂs from both sites. Particular atten-
tion will be paid to an investigation of the size and shape
of individual "flake scatter- -patterns" (Newc¢omer and Sieveking

¢
1980). The two sites wi1ill be examined in turn and most of

the information will be presented using visual means. This °

will be followed by a brief discussion.

¢

-~ Site GeEl-15: .
b

The predominant raw materiai, black quartzite, is

concentrated in two locations on either side of the hearth. .
Figure 10 presents Lhe frequencies and'corresponding percen-
tages of black quartzite flakes found in each excavation unit.
The two concentrations are similar in both size and shape, and

their positioning compared with stratigraphic evidence suggests

e _ tanramnd
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FIGURE 10 . ’
Distribution of black gquartzite on s;té GecEl-15.
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that the entrance to the habitation 5truc%ure was located

in either the northwest or the southeast corner (the latter
would face the river and correspoﬂd well with the position

of entrances in historic and contemporary Indian structures) .
A small sub-concentration of blackaquaftzite fiakes‘occurs in
excavatioh unit C2,.though its significance is not under-

\, LY
stood.

Figure 11 illustrates the location of Ramah quartzite
flakes. The center of the concentration lies in units D4 and
/ . -

D5, but small amounts of the material are widely dispersed
on the site. The Ramah‘was”apbarentﬂy being worked in the
same locale (by the same flintknapper?) as ;ne of the black
qﬁartzite concentrations. It is interesting to ane thatAthe
quantity of flakes drops off in approxiﬁate}y the same direc-
tion and at ‘the same rate as that of the black quartzite.

The quartz and quartzite distribution is displayed in

Figure 12. Aside from a small concentration in excavation

<

, unit C2, the distribution of this material does not correlate

with those of either the Ramah or black quartzite. The princi-
° 2

pal con;entrat;on of quartz and quartzité lies almost diréctlyn
on (or in) the hearth zone (excavation unit E4). One possible
explanation for this situation can be found in a comment made
by an elderly Cree woman. In the’context of an ethnohistorical
project, she meﬂtioned a technique for starting fires that
consisted of striking‘quartz blocks together to create. sparks

(Denton 1983:per.comm.). Another alternative, and one that

1
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FIGURE 11
Distribution of Ramah gquartzite on site GcEl-15.
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FIGURE 12

o

Distribution of guartz and quartzite on site GcEl-15.
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is perhaps mildly supported by the occurrence of a guartz
and quartzite concentratioﬁ outside the‘supposed limits of
the habitation structure, is that this material was used
in the construction of the habitation and to perform domestic
tasks relating to wood and bone wprk.

The slate pieces, which are highly fragmentary and
show no evidence of olish,ﬁare contained within excavatioh

unit G3. This locale

oes not correspond with any of the

other raw material distrilution zones.
| )
- Site GCE1-22B - \

The small size of the excavation conducted on sizé
GeE1-22B limits its potential for examining and comparing

flake scatter-patterns. Some observations, however, can be
! .
made.

The distribution of black guartzite illustrated in
Figure 13, resembles, both in absolute and relative density,
the two concentrations of the same material found on site

GcEl-15. In addition, the quantity of flakes falls off in

5 .
approximately the same manner and at the same distance from

the center of the concentration. 'This fact, combined with

theggimilarity observed in. the attribute frequencies for the

two sites, suggests that the knapéing which took place in both

places was of a corresponding character and intensity. Situa-
[] Q,ES.

tions such as these could be studied in more detail and the

a

results used to identify characteristics of single or multiple

flaking episodes.- In turn, this information could assist in

)

e

-
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the task of distinguishing separate components on multi-

component sites.

Both the Ramah (Figure 14) and the chert (Figure 15). .
distributions are light in intensity and dispersed. jThis -
,may reflect the manner in which the material was knappea
(i.e., flintknapper's position and technique) or it may just

be a result of restricted intensity (i.e., had more of this

material been worked, a pattern‘similar to that found for

- the black quartzite might kave been produced). .

Iv. spatial Distribution of Tools and Conjoined Artifacts *

\

The - spatial distribution of the differént classes of
black quartzite and Ramah quartzite tools, describea in
Appendix A, is illustrated in Figure 1l6. A number of observa-
tions can be made. Virtually all of the tools are contained
within the habitatipn structure. A clustering occurs in ex-
cavation unit F3, and corresponds to one of the black quart-
“2ite debitage concentrations. It is interesting to note that
the locale of the second black quartzite debitage concentra-
tion is virtually devoid of tgol fragments; however, the two
halves of the biface projectile point prefo;m were located

nearby. The northwest corner of the structure is clear of

IS

Glit@%p debris. This fact supports the suggestion that the
entranceway was located in this region.

Two séparate groups of sequentially removed flakes

i

were also recovered. The first three overlapping flakes
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FIGURE 14

Distribution of Ramah quartzite on site GCE1-22B
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FIGURE 15
Distribution of chert on site GCcEl-22B.
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FIGURE 16

Distribution of tools and conjoined artifacts
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\

were located in excavation units G2 and F3. The second set
\

(consisting of two flakes) is from excavation units F2 and

F3. 1In both cases, the flakes are quite thick and appear

to have been struck from bifacial blanks.

go
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o e w e wes
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CHAPTER 6

CONCLUSIONS AND SUMMARY

- ,
The foregoing sections serve as a basis for a re-
consideration of the original hypotheses (p.51) and an
evaluation of their validity:

1. Exotic raw materials show‘e?idence of intensive use.
Most significant in this respect is the small size of
the tool fragments (suggesting reworking of the larger
broken sections), and the intensive utilization of all
large’ flakes and of fractured tool edges. The lack of
fresh formal tools or unused large flakes suggests both
curation and attention to conserving raw material re-
sources. No evidence that bifaces had been broken up
and reused was found. Some of the largest flakes, how-

ever, show fractures which suggest that they were re-
B

cycied in this manner.

2. Local raw materials, the guartz ahd quartzite, show a
more expedient technology, as demonstrated by a lack of
platform preparation; however, much of this is probably
attributable to the nature of the material itself (large
amounts have to be broken before functional pieces of a
suitable sizé can be obtained). .

3. The quartz/quartzite and exotic raw materials appear to

have played a complémentary role on sites such as GcEl-15.
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The examination of the tool collection suggests that
the readily accessible materials, such as quartz and
quartzite, may have been used brimarily ip domestic
activities centering on wood and bone working, where
durable rather than sharp eddes are desirable. The high
qualit& materials were conserved for cutting tasks and
the production of a range of hunting and processing tools..
These observ;tioqs will remain speculative, however, until
a use-wear analysis is undertaken. v

Both the black quartzite (éreéumed to be exotic) and the
Ramah quartzite were being transported to the siteg as
bifaces or biface preforms. This is supporteé by éhe bi-
facial reduction characteristics observable both in the
debitage and on the majorit& of utilized flakes. .Support-
ing evidence comes from the virtual absence of cortical
flakes, ghghks, and cores of these materials.

The expedient tool k%t, as represented by the utilized
flakes in the collectibn,\demonstratesthatLpianning and
anticipated task situations playéd an important role in
shaping the lithic technology.. The concept of "&xpediency"

tends to imply that the tools were rapidly manufactured,

with little or no preparation of the raw material. In

‘contrast to this, the expedient tools on site GcEl-15

appear to be.the result of a reduction strategy based on

planning and foresight, with regard both to functional

requirements and to constraints of raw material availability.
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The results of the attribute and spatial analyses strongly
suggest a common technological (and possibly cultural)
origin for the two sites. Until more lithic analyses of
this kind are undertaken, claims for affiliation with the
Point Revenge Complex remain tenuous at best.

The different flake groups suggested by the multiple cor-
respondence analysis and observations derived from spatial
distributions and tool morpholégies support the contention
that a number of different reductionastrategies occurred on
the two sites. Figures 17 and 18 present the hypothesized
reduction models for the different raw materials on sites
GcEl-15 and GcEl1-22B. I employ Muto's (1971a:109) defini-
tion of blank,

. . .'a roughly shaped stone artifact, still in the
process of manufacture, which has been blocked out

to the approximate shape and thickness desired for a
completed tool or a usable piece of lithic material

of adequate size and form for making a lithic arti-

fact - such as an unmodified flake of a size larger

than the proposed artifact, .

preform

. . . amore finished blank - where the intent of the
manufactureq can be established.

{
4

Summary -

In lithic analysis, as in other areas, there has been,
a tendency to remain on the level of artifact de-
scription, categorization, and camparison without
attempting to broach more profound anthropological
guestions that involve the behavior of the people who
made and used the artifacts. . . . It is encourag-
ing that archaeoclogical theory and technique have
entered a stage that permit the study and resolution
of questions that pertain to prehistoric behavior.
The development of lithic analysis has been parti-
cularly rapid, broadening in scope to include tech-
nological and functional aspects that appeared remote
only a few years ago. (0dell 1980:427)

Y
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FIGURE 17

Reduction models for site GcE1l-15

- Black quartzite and Ramah quartzite
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FIGURE 18 .

Reduction models for site GEE1-22B

o

- Black quartzite, Ramah quartzite, chert
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The main goal of this research was the explanation

)

of the lithic tool production system that generated two

collections from prehiétoric sites located in the subarctic
region of Quebec. Both,sites contained large quantities of
debitage and a small number of tools showing high morphologi-
cal variability. Assemblages of this nature are fairly common
for sites in subarctic Quebec and diminish the utility of many
traditional approaches to lithic analysis.

Although recent studies of debitage, such as those
én@loying structural reduction models, have suggested new
methods for ‘the analysis and interpretation of these collec-
tions, I have tried to show that the a priori adoption of ré-
duction models can limit, rather than expand, our capacity
to understand human behavior - particularly in view of their
implicit foundation in normative theory. A more useful con-
ceptual framework was proposed in the form of a constraint
model. Hypo%heses were formulated as a result of the explora-
tion of the possible.constraints that could have affeéted the
structure of the lithic technology being studied. A considera-

tion of the implications of these hypotheses guided the selec-

tion of attributes used to describe the individual flakes in

-

the sample.

An exploratory data analysis approach was followed.

The process of analysis was an iterative one, whereby increas-
¢

, ing'structure was extracted from the data by: first, an examina-

1
tion of attribute frequency tabulations; second, a multiple
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correspondence analysis employing visual methods and non-
pérametric measures of central £endency and dispergion; and

» .
finally, recourse to all remaining sources of infoxrmation,
such as the tool collections) conjoined elements, and spatial
distributions. Interpretgtions drawn from the results of these

precedures were used to reexamine the original hypotheses and

to structure a description of the lithic reduction process which

" occurred on the two sites.

4

I think that the advantages of this methodology and the
ﬁrin}ary c.:ontributions of my research are as follows: (1) the
method employed makes the wvital connecﬁ‘ion betwéen a seemingly
unpatterned mass of artifacts and a pa’&terned and describable
set of human behaviors; and (2) th;: analysis provides readily
accessible behavioral data 'that can be studied by other re-
searchers. Finally, I would contend that the theoretical and
methodological foundationg for more comprehensive analysis of
lithic collections from the Caniapiscau area lie in the study

of small, single-component sites such as GcEl-15 and GcE1l-22B.

a8
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APPENDIX A

Description of the tool collections

@ >

L
This appendix contains a brief description of the tool

collections from both sites and some preliminary observations
s

on breakage patterns and ude-wear.

[

- Site GcEl-15

Only two poﬂ:entj'.ally "diagnostic" tools were recovered.
Both are made of black quartzite. ) The first i‘s a complete,
linear flake (40 cm long, 10 cm wide, 1.668 grams) with small,
r?gular retouch on tl;le ventral surface of one lateral edge. l
The second consists (of the two halves of a b‘ifaczﬁally-worked,
square-based projectile point’preform, broken in manufacture
- (60 cm long, 21.7 wide, 9.610 grams). ‘
_The remaining tools are grouped into a number of different

classes. Unless otherwise indicated, the pieces described are

of black quartzite. ’

e L4

Scraper fragments
)

Four conjoining fragments form part of a flake élé:raper,
P

with alternate retouch, and heavy wear along the ventral sur-

face adjacent to the area where retouching is on the dbr'\sa\%
;

surface. The tool may have broken during resharpening howeéver
the fractures éugggst that the piece was struck in the center.
Subsequent to breakin‘g, the largest fragment was used along

|
the fractured edge. Another small scraper fragment may be part
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. of this same tool. Two other segments of ‘scrapers were re-
' ( ' . covered: one has an abrupt edge angle and a high degree of

rounding and polish along the edge; the other may be an

overs truck resharpening flake. ‘

-

" Bifacial tool fragments

. Four pieces conjoined to form a fragment of a large,
thick flake (17.165 grams), bifacially worked along o?le edge.
., The fragménts; were found in different parts of the site, and
- the largest has use-wear (golish and ro“unding) along the’

+ fractured edge. The other bifacial fragments are broken (pro-

{ jectile) point tips; with highly‘i variable morphologies. The
Lol . larges’t has a rounded tip and irregular bifacial retouch. The

) N others éppgear to have been made on thick flakes. Retouching

e
T N .
N varies from very delicate to deep and irregular.

Unifacial tool fragments

TwWO St the unifacial tool fra;gments have large notches
% on them. The first isathick fragment consisting of a stem wifih
ﬂ'a notch on ofie side. The dorsal surface edge below {_}he notch
is steeply retouched and half of the dorsal surfac%@ cortex-
.covered. The other small fragment is a notch on a tabular
flake. The proxdimal section of a thick, wide flake, with a
battered and roﬁnded striking platform, was recovered. It

3

terminates' in a hinge fracture however, the retouch down one

. ,
margin suggests that the frecture occurred subsequent to modi-
ficat/ion. z_xnoﬁher unifacial Fragment has deep, widely sSpaced

H : . .

( / retouch along the dorsal surface edge. This edge is also heavily
- . ) ‘ .

»

‘o

. . ’ )
- T‘.f{
i o - »‘4?: .
«
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worn and polished. A thin distal fiake fragment hés”slight,'
ifregular retouch alternating on both margins. The three
other unifacial fragments are too small to merit description.
One Ramah quartzite flake fragment has abrupt, continuous
retouch along séme of a lateral margin and slight retouch along
the ventral surface of the remaining edge. The type and manner
of retouch shows a stropg'resemblange to that of the black
|

quartzite scraper (4 conjoined fragments) previously described.

Retouched flake fragments .

The proximal sectioh of a large cortical flake was re-
covered. One lateral margin is steeply retouched down the ven-
tral surface until tﬂe retouch abruptly changes to the dorsal
surface. Seven small fragments of a biface reduction flake con-
join and show delicate, regular retouch along both lateral
margins. Six other retouched flake fragments are' too small to
merit description. One dorsally retouched fragment of Ramah
quarﬁzite was also recovered.

Utilized and/or retouched flakes (complete) - e‘

Twenty-eight unbroken utilized flakes were identified,
though, in many cases, the modification may have resulted from
retouch or utilization, or both. I subjectively divided them
into four groups t; facilitate descripti&n. The first group
consists of 8 large flakes of which one is of Ramah quartzite.
They are all bifacia{ reduction flakes and show distinctive

use—-wear patterns in that corners or projections, rather than

margins, were utilized. A group of ten biface reduction flakes,
N
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of which three are of Ramah gquartzite, are smaller in size
! -

and have -comtinuous microscarring along lateral or distal

edges. One other thick Ramah qﬁartzite flake has similar re-

touch along one edge; however flake removals wvisible on. the

~ opposite margin suggest that it originally was a unifacial re-

-

sharpening flake. Three othgr bifacial reduction flakes show
heavy scarriqg and polish along all‘margins.hwsix thick flakes
with large, unaltered platforms comprise the final group. Two
dgf“these (one of which is partiallyfégrtiéal) are linear in

shape and show slight], regular microscairing‘af the distal

tip. Another flake is heavily worn along the ‘distal edge whilé

_ the fourth has alternating utilization consisting of step-

- fractured removals. ¥Finally, two flakes which® appear to have

been struck from the corners of tabular blocks, were utilized.

along the distal margins. - ¢

" vtilized and/or retouched flakes (incompléte)

Approximately 45 fragments with tiaces of' use-wear Yere
. v

.identified. For the most part, their small size precludes de-

scription. Exceptions are 3 large Ramah quartzite flake frag—\

- ments, with fain{ Migroscarring along at least one lateral

margin.

b

Miscellaneous tool fragments

One bifacially worked projectile point tang (and a
possible second) ‘and a black quartzite chunk, heavily worn

along a fractured edge, were also recovered.

bt

i
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Resharpening flakes —4?}
Ten variably shaped resharpening flakes were identified.
They are all quite large and some may be "efrors"lin that they
woulé have removed a sizable portion of the tool's working edge.

Tools made from quartz and quartzite

Tools of quartz and quartzite are often difficult to

identify because of the fracture patterns of the material and

its resistance to use-wear alteration. Nevertheless, a number

of artifacts from site GcEl-15 do appear to show intentional

modification. Two hammerstofes, of differing sizes (41.0 and °’
140.98 grams) were recovered. Five chunks (including two that

weigh 130.35 and 292.5 grafus respectively) have battered, or

step-fractured edges. The 12 remaining specimens are difficult

to-interpret; however, they do appear to have been intentionally:

flaked.‘bOne possible core was alsp identified.

)

- Site GCEl-22B

i

Four tool fragments were recovered. The largest is a
broken, unifacially retouched flake with an unaltered plat-

form and cortical dorsal surface.: Abrupt, dorsal surface re-

touch goes down one margin while the other margin has slight,

. regular retouch on the‘ventral surface. The three other tool

fragments, one of which is made of Ramah guartzite, are too
small to identify; however, one may be a projectile point

tang. '
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APPENDIX B

Comparison of attribute frequencies for sites GcEl-5 and GCE1-22B.
)

~

- flake ¥g§ghology

¥
- striking platform characteristics - ‘

- dorsal surface morphology : 1
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9 11, 200 12, ACS 23 5. 2
' \ 10 12 600 14 Q00 835 & 0
. i1 14 Q0Q 15. 4C0C a3 30
12 13, 400 Ls 800 =9 L 8
i3 16 3060 13, 260 33 2 7
14 ig 20 19 6500 13 11
‘ 15 12 500 21 00C 18 13
- 18 21 000 22 400 ? 6
17 22. 400 =3 BQO 38 )
g 23: 900 =3 20C¢ 8 2
13 23 260 25 £4Q0 3 2
20 26 &900 22 GO 2 :
21 22 00U =25 209 ; ¢ Q0
i . 22 22 500 30 3C6C 3 z
) 23 30 300 32, 200 0 O 0
24 2 200, 33 209 0 2 Q.0
23 33. £Q00~ 35 GGI 1 {
! i 1412 100
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std.dev. 4.5
c.v.pct. 48.6




e~

B

 mozmcemuT

e e Q)
I T

44

36,

. s
\ ot 33

26,

.[D'

RO

. CLASSE BORM

PIPITI NI DA b 1t o bt 4t ot 1ot b e 9

D PUNEO QMmN UL WM~ 000N QB —

0:

5

FEY)

i

L

%

33t

PR

¥

LRy

PRTRT

RS 4t

RN #*%

W 1%

R 3
34 3 3
PRt F 5
PR R e
STRTETE T
PEEE PHCEE SRy
R R AR
PRI R L e S
463 30 26 o A
3 b S A e S

30 b e 30 b b Ao b TR 2
D O R
36 Stf e o S B oo B

- .
3 eyl

FHfeF S USRS gy ebita o
b b e g bt g bbb gt

i
-
=
5

DT GBRE SHEU SN SONUENRO
O
(@]
O

@]
81]
Q
o

WOHLIPIMIPIDI NI PINY = = = k2 =2 02
W

o

(@]

O

S OCO0
SO0QOC

o
D
T

IDHLQURIGC S .

Cobe QIR U IR ITIRGRIRI - s s e vt e

AL DL LN I P) = SO U P g s Q0N Bt s
@
)
i

mean -

std.dev.
c.v.pct.

GCE1-42B
Flake width

ot

EFFECTIF

e s e U3 45 1)

(wlelalsielelgolelelo g WXLV HIAITRNIL Yo o]

nmwo =
. 0 Q
o W

L

wn

4

134

.....

PR =0 WD NEROOC

o000,

COCACOC
QOCOCLOMCOCUSF B+ JANN - (CQ0

100




moZmcomom

%

#3

+%

%3

+%

%t

3

259 it
Pt
+feqt
*HR

=995 HRF A
36 5% 35 3
R
3638 3638303
R
#3365

202, EFERRESE

A HER

3 e B

634238 3 53t

T o SR

R RS

ook A3 A

R i

4
~4
O

e 4

R

Hb b pRStRP

‘CLASSE BGRNME

GBI OB D 30 O 0 0~ O~ U 42 LI P o=

ISPIPIPI TS0 e s bm bt et s b b 1

R TSIV ST N ST TE L SEYRTRT ST TV

R B ZCRUEL IR 2
P R T T e L. ST R, 2

4
17 Rt abet et
c

T n‘j:'

L

. 0G0

400

GeE1-15.

135

Flake thickness

S30RNE 3UF - EFFECTIF

as 27
230 289

1 200 470
1. 690 299
2 025 =02
2. 420 34
2 869 41
3 2C0 + 30
3 620 .14
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1 0. 000 120 10%3 &8, 3
2 120 2405 =27 14 9
3 24 =0 26 1 o, 4
4 350 &0 33 3 4
s 430 a0 24 1.6
& &0 720 13 i 2
. 7 730 4G 13 1.0
, 3 8540 . 9?80 3 S
E4 . 9260 1. OB ? &
i0 1. 080 1 200 7 S
¢ 11 1. 200 1 Z20 7 9
12 1. 320 1 440 1 L
13 1 440 1 5&¢ 4 3
14 1 3&6Q i &3¢ 3 -
13 1. 680 1. 300 1 .1
16 1. 800 i Jzu 2 1
17 1. 920 L2 o4 =2 1
18 2 040 2 140 i {
- i? 2. 160 2 20 0] ¢ 0
20 = 280 = 400 0 - 00
Z2i 2. 400 2 3o ] T
22 2. 5&0 2 ke 1 !
23 2 620 2. 730 i i
' 24 2. 790 2 33¢ C S0
25 =. 880 2 o00 C g ¢
~ 1540
e mean .153
std.dev. .263

"c.v.pct. 171.8
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. 4 . 360 4= 32 27
S5 420 - . 670 3 . i 4
) ) &00 720 . 1 3
. 7 720 240 0 O o
8 . 8440 . F6Y 1
? F&O L Q=0 0 C
10 1 08¢C 1 2C ] Q.
11 1 260 1320 0 ¢
2 1. 320 1 440 Q ¢
13 1. 440 L 540 0 G
14 1 5&0 Lo &30 Q )
15 1 &80 1 800 o 1
e 146 1. 800 I 920 0 ¢
17 1 920 2 O4C Q Q
(g 18 2. 040 a is0 0 C
. ie 2 140 2 220 07 O
20 2 220 2 450 0 )
21 2. 440 2 Bz 3 1
22 = 5320 E =30 G . o
' 23 2. 440 e Tt 0 G0
24 2. 7&C m 339G Q O G
=3 2 3830 3 920 0 (OJY)
\ ' 218 100
mean .095
std.dev. .170 ; ’
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GcEl-15 GCcEl-22B
FLLAKE SHAPE- FREGUEMCY YA FRECGUEN A
1 PaRALLEL ) 10 4 & 119 7.7
2 PARALELL CONVEX 8 3.7 e 28 5.7
3 EXPANDIMG sS4 24 8 ¢ 425 27 &
¢ CUNIKAL LN 2 2.3 2l 2 v
5 CONVEX 23 10. 6 190 12. 3
& IRREGULAR m« 26 11.9 v 158 10. 3
7 DISPLACED A 40 i8 3 210 ‘13 6
5 RUOUND > 19 g7 ) 5.0
F  m—— 0 Q 0 Q Q.
10 ———- 0 Q.0 . Q Q.
11 ———— ) O 0 ) 0
12 —=——— O J. U VI )
? NOT RECORDED 33 15 1 1&7 10.
100, 0
*********************ﬁ%%%é****#*?%*4* § st bt vt bt b b b b 3P
FLAKE CURVATURE FREGUENCY /A FREQUENC
t STRAIGHT 530 44 2 1o 2
2 CURVED Y 33 2 Y= 5102
3 VYERY CURVED 129 3, 1 g - 37
4 DORSAL CURVED a2 S5 3 17 7 8
S —— 2l O 0 0 O
& m—— @] J U (VN Y]
7 m—— O Q Q ) 0.0
= 0] 0.0 Q 0.0
3 ———— Q Q 90 ) 0.0
10 ———= ) WY Q. J. 0
1l === g Q9 o] 0.0
1?_ S 4 O O. Q O . O O
9 _NOT RECORDED' 104 52 9 24 11 O
10Q0. 0 100. 9

%****%********4%**4%**%***4**#*******t

BULB QF PERCYSSION

J
¥

FREQUENCY ' %

gt S 0 A S S T2

FREQUENCY yA

i FLAT 594 57. 4 134 b2 3
2 PRONOUNCED , 3925 31.9 35 20 &
3 VEPY PRONOUNCED {61 10 5 37 17 0
e T I o J——
5 ———e ) 0.0 0 0.0
b ——ee \ o L0 0 0 9. 0
- 2, 0 5 0 0 0.9
——— 9) SRV ) 0.0
S ) 00 - 0 0 0
10 ———— \ 9 8'? 0 8'%
11 —e——e 2 ) 8 {
e —— o .0 G ) DRVE
9 NOT RECORDED 2 1 0 0.0
: 100. O ‘ 100. 0
T A A A T T R A R R R e E Y Y L LY
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. DISTAL TERMINATION FEEQUENCY YA FREQUENCY pA
1 FEATHERED 242 &1.2 147 &7. 4
a2 HINGED - 36 3.6 9 4.1
S  SMAPPED CR BROKEN 259 15 8 435 20 &
4 FeAlAEFED/HINGELD 17 T [ 1, =
3 FEATHERED/CHIPPED 264 17 1 15 6.9
& =———— 9) 0.0 Q 0.0
A a ! g 3 A
| —— y] Q. VU o) v. O
Q| ——— Q 00 Q 0.0
10| —-=—=—= 0 Q.0 Q 0.0
11| == 0 Q.0 Q c.0
T ———— — 0 C. O 0 VIV
. % NQT RECORLCED 2 .t .1 )
’ 100.0 100.0
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CLASSE BORME INF  BSORNE 35U
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3 2 0Q0 3 0GC
3 3. 080 3 20C
5 2. 000 3000
5 5" 000 & 0B0C
7 5. 000 7 030
g8 7. 000 S 200
9 8. 000 5 000
10 9. 000 16 000
i1 10. 000 11,960
12 11. 000 12000
13 12. 000 13 000
13 13. 000 13, 300
15 14, 000 1S 0G0
16 15 000 14. 000
17 16 000 17" 060
18 17. 000 12 Joo
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% Width of the striking
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SERb e B e ,
4T dgt S uR
Hod 5ot 15 5F
- CLASSEES .
K
N
ClLASSE BCRME IMF  30RME 2JUR. EFFECTIF A
1 0 00 300 773 1.4
2 360 L2 531 - 25 2
g 3 I 4500 2 47 121 3.0
! 4 <. 400 2 200 47 3 2
S5 3 200 4 200G 12 3
& 4 GOC “4 3TG = i
7 4 500 3 A00 o 3
38 S, 600 & 490 3 s
e &. 400 7 200 P, 1
10 7 200 2 Coo 3 2
11 3. Q00 2 300 Q Q0
12 8 3800 9 50GC 0 Q.0
13 2 &00 10 40T 0 O 0
14 10 400 11 200 v 00
13 II.EQQ 12. 200 1 1
16 12. 000 12 30O 9] Q.0
17 12. 800 13. &00 0O 20
13 13. 600 14 4Q0 Q o C
i? 14. 300 195 200 0 ) 1}
20 13 200 th C295 Q oG
=1 14, OGO NS EY] Q NS
z2 144 300 17 L0 0 D0
23 17. 600 13 400 1 1
24 18. 400 13 200 0 S0
29, 19, 200 ZQ 200 Q 00
4 1509 100
. mean: 1.0
I std.dev. 1.0

c.v.pct. 93.7
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44 Width of the striking
L R platform
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B34 36
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#3635 : !
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30 3¢
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Lg 1L
, SR
L7 pntsan
T, i ob it
CLASSES
<
CLASSE BORMNE INF BORNE SUUP  EFFECTIF e
1 Q. 000 300 135 s52. 2
2 800 1§00 57 31 8
3 1 600 2. 400 7 3.2
4 2. 400 2 200 2 i 3
5 3. 200 4 0007 2 .9
) 4. 000 4 FOT Q 0.0
7 4 BQO S oG 0] 0.0
3 S &00 & &0 o) 0.0
9 &. 400 7 2CC o} g 0
10 7 200 2 o 1 3
11 8. 000 8 gcu Q Q.0
12 8 300 Q. &O0 0 o0
13 ? &00 16 40C —— (o) o Q
. 14 10 300 11 22C v O 0
15 11 200 12. 0090 0 0 0
146 . 12. 000 12 8§00 0 c.Q
17 12. BCO 13 600 O c. 0
13 13 &00 14 4¢0 9] c 9
12 145 400 15 200 0] 0 ¢
20 13 200 1& D00 O o9
=1 1& SO0 by Sl 9] cC G
2= 14 300 L7 &2 7% C ¢ Q
2. . 17 A0 182 100 0 o Q
24 18. 400 1€ o () G. 0
2% 19 200 =2 QU c - 0o 0
217 100
mean ' .85 o
std. dev. .75

c.v.pct, 87.6 .
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‘GCE1-15 GCE1-22B

LIPFRING ; FREQUENCY % FREQUENCY yA
i PRESENT 4233 37 9 77 35 13
o ABSEMNT VT o, U 140 &, 2
3 ———— o 0.0 1 5
4 —— 0 0.0 0 0.0
S me——— 0 00 v 0 0 0
& o O Q. Q W) (S
7 ——— 0 0.0 o 0 0
g ——— 0 0.0 o} 00
D mm—— 0 o 0 0 0.0
10 ——— Q T U C 0. 0
11 =——— 0 0.0 G 0.0
12 ~-——- 0 0.0 0 (e}
9 _NOT RECORDED 2 1 0 00
100. 0 100. 0

Fo oo S5 3 o5 S S IR 36 AE D He e o T 3P G 5 SR I Fo S AT T IR TR RN AR RR

J—

_SHARE OF STRIKING PLATFDEM FREQUENCY A FREQUENCY 7
1 PUNCTIFDRM 32 2.1 @ - 4.
2 LINEAR 95 &. 4 22 11. 5
3 TRIANGULAR 5= 3 4 7 2 2
&4 { GULAR—CUNVEX 2/ 1Y 3 Se 1. 2
9 DBI-CONVEX 349 =2. 7 44 20. 2
6 CONCAVE~-CONVEX 231 1S O 42 12 3
7 CONVEX-~-CONC AVE S 5 1 S
g3 FLAMU—-CUNVE 277 1. v e P 1477
¢ CONVEX-PLANO 0 0.0 C 0.0
10 CHAPEAU DE GENDARME 23 1.5 o) 0.0
11 NINGLTVF =58 S 7 13 8 7
1< “DulB 15 1 O = R
2% NOT RECDPDED 69 %L4 S 1 S
L —
100. 0 100. 0
@y, -
f"-‘
MODIFICATION OF STR PLAT FREQUENCY % FREQUENCY 7
. SURFACE -
1 EMDOTH 527 34. 2 =31 23. 4-
2 FACETTED ) 498 3z2. 3 &5 22. 8
3 ABRADED 149 g 4 19 g8 7
4 DiReORAL (CHRESTELD) 24 3. 9 12 o, 9
‘S  FACETTED-ABRADED 9% 6. 4 18 8.2
& "~ NOT OBSERVABLE 54 3.5 ) 2. 8
7 ROUGH/STEPFRHCTURED 139 ? Q. 473 12. 7
g8 === 1 T 1- o T. O
g 0 Q.0 0 0.0
10 ==—=—- 0 0.0 0] 0.0
1] === 0 Qo 0 0 0
1l —— 4] [ORRY O w. Q
? NOT RECORDED 23 1.3 1 S5
100 O 100. 0

Fb 3630 b 3h 7h 3 ab b Se S0 St il 5 SR SE ARt SR SRRy M A AR E RSN Rt R R *ﬁ**#%* *RwRLHFRR
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GCE1-15 'GeE1.22B

DORSAL. _EDGE MODIF. OF STR PLAT FREQUENCY A FREGUENCY yA

—

1 UNALTERED - 5&4 35 6 75 34. 4

2 TRIMMED 266 23. 8 40 18. 3

3 STEPPED 233 151 42 19 3

4 ALDRADED x| i& 1 N 1&. 1

5 ABRADED TRIMMED a7 4.5 1 5.0

& ABRADED STEPPED 36 2 3 11 5.0

7 MNOT ODODSERVABLE 12 3 2 ek

o ———— o (VY 0 o, v

S e——— D o ¢ o] 0.0

10 =——- 0 0.0 o) Q.0
1i ———= 0 0 ¢ 0 0.0
12 === ) W] O v ] T v
9 NOT RECORDED 10 b 2 .9

£ e e

1G0. 0 100. 0O
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DORSAL SURFACE MORPHOLOGY
o GcE1-15 GCE1-22B
DORSAL FLAKE SCAR PATTERNS FREQUENCY % FREQUENCY %
{  UNIFORM 17 sp o273 9
5L ONGI TUDTNALLY FAC £83 153 1@%‘ -
3 MARGINALLY FAC 159 10. 3 L2
/| 3 IRREGULARLY FAC 328 21.3 35 161
4\ - I "
Ea——— 9 50 S VAR
N S 0 0.0 - 1 'S
83 ——— 0 0 0 0 0.0
& e 0 0 0 0 0.0,
o——==-= o Y] 5 )
11 == 0 0. O 0 0.0
- R 0 0.0 0 0.0
S NOT RECORDED 1 i 10 a4
100. O 100.0
********************‘******%**************** H3b b b 3 3 3F 2440 3630 Wb Se 26 3L 34
POLISH ON DORSAL RIDGE/S FREGUENCY % FREQUENCY %
|
i PRESENT 74 4. 8 11 5.0
2 ABSENT 1462 74 9 206 735
§===x = ) R 0 00
5 ———- 0 0 0 ——06—0. 0
J— 8 83 8 29
————— ——— { L
= ———— V] . 8 . V] Q. U
&  ———— 0 0. 0 0 9. 0
10 ———— 0 0. 0 9 0.0
1] e 0 0.0 0 3 0
——— ] 5 o) o)
3 NOT RECORDED 3 T3 1 85
100_0- 100 0
1540 3 36 b 4k Sr 4 e S b 3 st e bbb SE SE P S b b R bbb Wb b e b S etk b bt v h b oth b 36 Fh b b g S b b

s
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, 152 = GcEl-15 .
L a4, o wE et 1 flaki f
( *% e Dorsa aking angle
3¢ - L
) , P ’
1268. R I R
K et a3+ -
- TR R T R S
R L S I R
i N .
= e B HY -
r e L A R Y
£ #Htde 2 praea
Q- T AT
J HFHFH ¥ ’
= A N T
N . #H3t AF
o &4 R e S SR oy
£ 2. 3 SR fhed RESEIER '
. Kok AFEEE S bt >
A A A T L
N Y R L LT T
R T T SERrI
o5 X VEVE. S RS - 1ened
< & R B <@ ~Fer
T S S S Y R
. 20 b Fo b < g i Fr S ,
. 13, R T Fmkt A L T
P e WAt + = —e b - I 2
z. FHEFE BT HEFR 4T Rt 4% s
. CLASSES
{ 4
. CLASEE BOAME IMF. BoORME SR ZFFECTIF A
- ® 4
1 o 000 s 00 0 ) 0 0
2 ~ 4, 200 te T = . 3
2 12. D00 12 230 ) . Q.9
; 4 18. o0 =4 20 -- 5 — 7 - =
5 24 Q00 30 SO0 17 2 2
& Z20. QQC Sh Q00 Q ¢ 0O
7 36 CCO - &4 3 =
. - 8 42, 0C0 43 Q00 0 oo
, 9 48 Q0O 24, 020 1246 lae &
10 34 Q00 50 SO0 147 19 3
11 &0 Q00D cd 000 . e Q0
12 b&&. 000 Ta o0 146 19 2
13 72. OC0 73 020 0 C Q
14 78 00QQ Sq 000 132 RTINS
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