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ABSTRACT ;' / 
This othe sis ia concerned with the explanation of 

. \ 
"the lithic tool production system that generated the col-

lectfons found on two prehistoric sites fr9ID the Caniapiscau 

region of subarctic Quebec. Hypotheses concerning the poten-
{ \ ,t 

tial structure of the lithic industry a;e derived from a 
. , 

cO,t1sideratüon of possible constraints affecting, the tech-' 
\ ~ 

" p 

nology b~ing studied. Test 'implications guide"the selection 
~ 

of àttributes used to describe the indivi4ual piece~ of 
. ' 

debitage. ,A· IDultivariate s .. ta'bistical method, multiple cOf"': 
• -b'. '1 " 

r~spondence analysis; is employed to suggest differ~pt debi-

,-:::: ::::p:s~r:::n:p::~::ed:::::::t:::'OfA:::::~::: :::orma-
materi~~s, an examina~ion ~f t~e t~ol collections, and the 

, . 
. ,-.cÇ>njoining of artifàcts and seS!uentially ~emoved flakes, is 

, 

also included. B~haVi!Oral/interpretations- ,Of ~e results 

provide the ba~is for a reevalpatioÎ1 of the original hypo-

; ttle,$es and a description of li thïc reduçtion cprocesses. 

l'The mêthodology elnpI'oyed in this research has adyantages 

o~er the~a'prio~l adoption' of linear reduçtion ~odels 

~ characteri zîng .many recen t debi tage .analyses._ 
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Ce mffinoire et:l'ereprend l' e.xplic~tion dl un système de 

co produ,ction dl out'ils 'li th~ques pr~venant des collections 
o , 

ii 

fai tes sur deux si tes préh.istoriques de la région de Cania-

piscau ,dans le Québec subarctique. Des hypothèses,conce;rz:ant 
, 

l'éventuelle structure d'~e industrie -lithique sont émises 

tout en considérant les contraintes possibles pouvant affecter 

la technologie à l'étude. Les hypothèses 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 

employée pour suggérer différents groupes de débi ~age qui se 

d ~résentent da~s les colleciions. Des informations supplé-

mentaires font aussi 'partie de cette étude: la distribution 

spatiale des di fférentes matières premières li thiques, l' ex-

<t."" 
~en des collections d'outils, et l'union des objets cassés 

! 1 V 

, et des éclats enlevés séquentiellement. 1-. la lumi~re des 

résultats, une interprétation,des comportements nous permet . , 

de reévaluer les premières hypothèses et de décrire les 

'. proce~sus . impliqués dans la réduction lithique. La rnétho-

dologie employée au cours. de cette recherche possède des 

avantages sur l' adoption ~ priori de modèles de .r:éduction 
1 

linéaire qui caractérisent plusieurs analyses récentes sur 
\ 

le débi tage li thique . 
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CHAPTER l , 

[< INTRODUCTION 

As much as~I am intriguedCby mastery of lithic 
l technologies, as l enter more fully into the simu:­
lated'life of the neo-aborigine, l realize how 
smail a art of primitive 1ivi~g is shaping the 
projecti e point. However, l believe, that those 
very' cul,ural activities which constrain an indi~ 
vidua1's stone working time, affect in no small 
degree the decisions whith are made while flaking 
tobls, into shape. . . . On1y by understanding 
mor~ fully the scope of the interaction of the 
rel~vant socio-cultural and natural environments 
can we come.to grips with numerous decision-making 
processes, processes which were directly or in­
direct1y impres,sed on the tool being f1aked. 

(Ca~lahan 1979: 114-115) 

, The description and classification of 1ithic collec­

tions has a1w':lYs been an integral part o'f the practice of 
'\ 

archaeology . However, recent advances in lithic studies 
1 

such as lithomechanical experimentation and functiona1 
, 

analysis - cornbined with revised goals within the dis~ipline . 
of archaeology itself, have pointed out the inaàeguacie~; of 

many traditional methods of lithic analysis. In addition, 

archa?ological research in regions previously.unexplored, has 

in sorne cases produced cOl~ections which dèfy ~piehension . ,~~ " ';/ 

using traditional typological constructs. The result'has 

been an increasing emphasis on understanding and explaining 

.. ' ., 

" 
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. 
lithic technologies as dynamic syst'e.ms •. This is the approach . 

o 

fol1owed in this study. 

The aim ,o:f this thesis is the interpretation and re-

construction of the lithic t601 prpduction $ystem.which generated 

the assemblages !ound on two prehistoric Indian sites, GcEl-15 

and GCE~-22'B, in 'the central-interior of the Quebec-Labrador 

peninsula. The sites were discovered during an arehaeological 

salvage pro gram that studied contemporary, historie, and pre-

historie Indian sites endangered by the James Bay hydroelectrie 

.development project. Prior to the surnmer of 1972, nO,systematic 

archaeologicai reconnaissance or excavation work had been con-
1 

, 

ducted in the Quebec subaretic. Although ten years have sinee 

elapsed, the ana1ysis and interpretation of recovered cultural 

materials remain in a nascent state. This situation is due 

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

'" carried out. Budgetary and time eonstraints have :dictated q.n 

emphasis on fieldwork rather than on analyticai research; 

however, problems inherent in the data have aiso s10Wéd down 
o 

interpretive studies. For example, many of the data recovered 

from the prehistoric sites consist of lithic debitage - the 
\ 

by-product of stone taol manufacture and use. Few lIdiagnostic" 
\ 

tools have been found and modified flakes comprise by far the 
, 

largest formaI tool class. This fact, in addition to poor bone 

preservation, limited s~atigraphy, small size of many sites, and 

mixed components, has greatly hindered the formulation of a 

1. 

, ) 

l' 
1 , \ 
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, , 

~" cultural-historicalframework for the region and has hampered 

analytical studies. 
1 

, , 
From this discussion, it is evident'that arehaeologists 

wishing to unravel the prehistory of the Queb~c subarctic can­

not rely on traditlonai me~hods oÏ analysis ~nvolvin~ compara-
I • 'il l, 

tive tool typologies, faun~l analysis, or stratigraphy. New 

methods must be emplQyed tha t are sui ted to. the specific 

nature of tpese sites and which enable the extraction of a 
, 

maximum of behavipral information from what is generally con-

sidered an extremely 1imi~ed data base. Acknow~edging this . 

fact, a major part of the present study will consist of a t 

èhnologieal analysis of d~bi~agé; supplemented by informa-

on 

tary 

, 
th~ough an examination of complete and frag.men-obtad.ned 

, \ 
tool~. As Muto points out, 

i 

The objective piece with it~ various flake scars is 
less than half of the diagnostic process. The thin-

(jing and shaping flake?, the platform preparation 
lakes, and what is describe'd in the field as 'non­

diagnostic debitage' are the important ~arts in re-o 

constructing the manufacturing process.f 
, " 

(19 71a: 8) 

Additional, insights wi11 be gleaned from aIl available 

sources,(i.e.,artifact conjoini~g, spatial and faunal analysis, 

and ethnographie analogy) .. The ~esul~s of this process are 
\ 

used to evaluate a nùmber aÏ hypoth~ses p~oposed ta explain 

prehistoric lithic technology on the two' sites under study • .. 
A more general application of the findings is alsa ,conaidered. 

, 0 

The thesis ia organized into five chapters. Chapter two 



I~ • 

4 , 
.. 
presents an overview of archaeological research in the 

Caniapiscau region. Included is a discussion of the en-

vironmental context of the sites and a description of 

the assemblages. Chapter three outlines the theoretical 

frarnework which guided the study. It begins with a brief 

history of lithic research and evaluates the current use 
. 

of structural reduction models in the iriterpretation of 

lithic collections. An alternate approach is proposedi 

whic~ employs a model of possible constraints operative with­

in the lithic tool production system. This explanatory con­

struct guides thè formation of working hypotheses concerning 

the structure of ~~e industry. The methodology"employed to 

analyze the data in l~ight, of !~ese hypotheses is explained ien 

Chapter four. Included is a~scussion Df attribute selection, 
, f 

measurement rand recording techniques. Th,e resul ts are pre-

sented in Chapter five. First the attribute frequencies for 

\ 

each site are tabulated and their significance discussed. Next, 

a statistical technique cailed "multiple correspondence analy-

SiS~' is used to evaluate the interdependence of the attributes' 

and to suggest flake groups which may have resulted from pre~ 

historie production strategies. This is 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 remains are con-

sidered. The validity of the hypotheses presented in Chapter 
, 

three is then evaluated and serves as the basis for a 

\ 

~ 

, , 
l 

1 
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re cons truc tian of li thic' reduction strategies employed on 
; 

0 

the two si te"S). Finally, s'uggestions 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 r~gion. 

o 

, 
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CHAPTER 2 

REGION~ OVERVIEW AND.S~TE DESCRIPTIONS 

Location and 2hysiography 

The Caniapiscau reservoir is located in the upper part 

of the Caniapiscau drainage basin and, when it has comp1ete1y 

fil1ed, will occupy approximate1y 4300 square ki10metres 

(Figure 1) .. e 

" Prior to its diversion into the La Grande system, 
the Caniapiscau widened into a series of large 
inter-connected 1akes (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, Vermeul1e and 
Porée). (Denton n.à.:8) 

Physiographica1ly, the region is part of the "Lake Plateau 

uni t" of the Canadian Shie1d and has been described as arr" 

undulating plain containing nurnerousllakes 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 b.ioclimatical 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, con tains more open forest, with a higher 

• 

1 
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FIGURE 1 

( Location of the' Caniapiscau reservoir ,region. 
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proportion of larch trees than is found in the south (Denton 

et a~. 1981:5). The annual temperature average varies be-
l 
1 

tween\ -4 and -7° centigrade, with frost beginning in 

S1Pte~er and breàk-up occurring in early' June. 

Fauna \ 
The nurnber of roammal species found in the region varies 

between 20 and 35, depending on the vegetational sub-zones 

(Bider 1976, Legendre et al. 197~). The large mammals most 
.., 

important for aboriginal subsistence were the caribou and 

black bear, with caribou occupying the prima~y position. Ini-
. 

tial inventories revealed a ~gh concentration of caribou in, 

the Caniapiscau region, as compared ,with other parts of the 

James Bay Territort (Audet 1979"Pi~hette and Beauc~emin 1973). 
~ , 

The importance of-Garibou in aboriginal economy is a"ttested by 

historical records apd ~oral traditions (Denton' 1979). The " 
:-,', t.~~ .. 

o '" '.moose appears to have .made a relatively late entry into_tne 

Caniapiscau region and th~re iS,as yet no evidence to confirrn 

the presence of this species "during the prehîstoric periode 

of the small mammals found in the area, those with the 

highe?t economic value to the current Cree inhabitants are 

the rodents: woodchuck, muskrat, and porcupine. Otter·f martin f 

and---nîînk 1 as weIl as fo.x, are trapped f6r their furs. Beaver 
/ "' 

~are found in smallèr nuffibers than in the m6re densely forested 

, 
, 

parts of the James Bay Territory situated ta the west and the 

south (Traversy 19~5). The relative rarity of "this species 

... 

J 
• 
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in thè Caniapiscau region is known s,ince the 19th century 

(Denton 1979:108). 
. 

Sixteen fish species have been iden~ified in the 

Caniapiscau river basin (Anon.1978:235). Three of these, 
o 

lake trout, northern pike, and whitefish are preferred by 

nati~e fishermen. 

Aquatic birds, which cbmprise man y species 'of duck, 

loon, and goose, are found in relative abundance. Those 

whose nesting areas ar~ located wi thl.n the region, Canada 

goose for exarnple, are very nurnerous during the surnrner 

rnonths. N~n-aqua~ic bird species include ptarmigan and 

s'Pruce grouse. 

Previous Research 

Prior to the summer of 1976, the Caniapiscau region 
, 

was archaeological:ty unexplored. oThe closest areas to have 

receïved archaeological investigation were Indian House Lake 

(Conrad 1972; Samson 1975, 1978a, 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 (Laliberté 1976),and the St. Lawrence North Shore 

(Chevrier 1975, 1977, 1978). 

Rese-arch began 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 archaeolog~cal information 

f 

1 
'1 
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concerning prehistoric and historie occupation oÎ the area, , 
, 

before flooding began in \~98l. Two long-term objectives-were 

subsumed within the principal ro~ndate: first, the elaboration 

of a pr~liminary, cul tural-histbrical framework f~ the region"r \ .. ., 
and second, the description of specifie settIement systems, 

, resource utilization pa~terns, and demography for each of the 

periods identified (Denton et al. 1981:1). 

The r'ealization of these two obj~ctives required a ~ 
- 1 

..t.s.er.ies of dist,inct; operations: 
~ , .. . 

(1) reconstruction. of the palaeo-environment 
throughout the period of possible hurnan occupation, 
(2) construction of a culture-historical framework 
for the prehistoric period, (3) to study, within a 
cu1ture-ecological framework, th~ manner in which 

teach identified cultural unit exploited avai1able 
resources and organized itself on the landscape to 
dq so (subsistence-settlement system), and (4) to 
identify the major changes in technology and in 
the subsistence-settrement system through time and 
analyse the natural and cultural factors responsible 
for these changes. (Denton ~.d .. :lO) 

W~th these objectives in mind, reconnaist:nce work continued 

in the surnmer of 1977. Excavations were. ini tiated the fo1low-

ing yea~. The last excavations prior to flooding took place 

during the surnmer of 1982. 
, . 

At the completion of the 1982 field season, 315 sites 

had been recbrded, of which 89 produced lithic mater~al and 

are presurned to be prehistoric or protohistoric, with the 

remaining 226 sites being historie or contemporary in nature. 

Excavations or intensive testing have been conducted on 40 

sites, of which 36 have prehistoric or protohistoric com-

ponents (Denton n.d.:ll). 

a ( 

l 
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Pre lirninary cul tural-chronology~ \ 

The analysis oI data collected during Iield work in 

the Caniapiscau region is just beginning. Despite this 

fact, a very prelirninary cultural·chionol~gy - based on an 

exarnination of dated occupations, raw mat~rial distributions, 

tool typology, habitatiort structures, hearth forros, settle-
. . 

ment pat~erns, and comparison with prehistoric sequences pro-

posed by Samson (1978b) for the Indian House Lake material 

(located 175 km inland trom the northern coast of Labrador) , 

and Fitzhugh (1978a, 1978b). for occupations on 'the Lab'rador 

coast - has been proposed. A brief outline will be presented 
1. 

here, but readers are referred to the original" reports for' a 

more detai1ed discussion (Denton 1982, Denton et al. 1981: 

290~305, Denton et al. 1982:102-111). 

The prehistoric sequence is divided into three main 

periods: the Early period, poss~bly dating from about 4000 BP 

to )500 BP, the Intermediate period (3500-1500 BP), and the 

Late period (1500 BP to the historie era) . 

Data supportin~ the E~rly Period are ~s yet minimal. 

oHowev,er, lat.e Mari time Archaic-Ïnanifestations o.n the Laora-do-r 
~ 

coast and the North Shore 0f the st. Lawrence sugges't the 

potential for oecûpat~on of the central interior of the- penin­

sula during this tirne period. 
r 

The Intermediate Period contains two ~ain variants, 

both of'\:lhieh emphasize the use of local raw mat~rials, con-

) 

tain relatively small amounts of Ramah quartzite and fine-grained 

,. 

-. 
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cherts and are dated between 3500 and 2300 BP. Whether 

these two variants reflect cultural or technological dif­

f~renc~s, or are attrlbutable to other factors,-such as 

site seasonality or function, remains to be detexmined. 

variant l includes an occupation unit whichcresembles, in 

predominant tool morpho,logy and the abundant us'e of red 

ochre, certain aspects of the BFinex Complex defined by J" 
l' 

Fit?hugh (1972:114-11'5) for the Hamilton Inlet area and 

noted on the St. Lawrence North Shore by Martijn (1974). 

Variant II is characterized by a series of dated components 

contain~ng large quantities of quartz, and having sorne typo­

logical a,ffini ties to Intermediate Pe'riod li tes on the 

Labrador coast (Nagel 1978). -
. f j ) 

There are no dated. components 

2300 ta 1500 BP. It is re-

flects an actual change in the ~ntensity 0 occupation of 

the, region, or results from a,bias in tbe sampl~ of dated 

s'i tes. 
\j 

Late Pèr,iod sites, which include ~he vast majori~y of 

-----dated---compone-nts, --are dis ting-u{sha'ble from tho-se~-ôf-~the -
. . 

Intermediate period by a significant inc.I;ease in the use of -Ramah quartzite and- fine-grained cherts, and by the appearance . \' 
, 

of new habitatîon forms wit~multiple hearths., Once again, 

two variants are· apparent. The first is. characterized by the 

use of Ramah quartzite and sometirnes black quartzite, while 
• 

~ollections of the second variant emphasize fine-grained 

" 

1 

J 
f 
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cherts. In both cases, locally available""qu~z and ~uart­

zite are found in conjunction with these other materials. 

Denton originally hypothesized that'these two variants w~re 

associated with ~e direction of inter-group. contacts (east' 
• 

or west) and patterns of seasona1 movement in the interior,. 

However, he has recent1y stressed the tenuous nature of these 

suggestions as a result of small artifact sarnples and uncer-

tainty regarding the source area(s) for the fine-grained 

cherts (n.d.:27, 1983:per.comm.). 

Assemblages of the first, variant display a~finities, 
'J 

bo~ in typological comparisons and in the presence of Ramah 

quartzite, 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 suppo~t the sugges­

tion that the Point Revenge Complex is ancestral to the 

Algonkian groups (MontagnaisjNaskapi) occupying the eastern 

part of the peninsula. Historie affiliations for the second 

variant are as yet undetermined~ 

The recentO addition of a new series of c14 age deter-

minations, along with a better understanding of raw material 
. '/ 

distinctions (i.e. Mistassini quartzite and slate are also 

present in the assemblages) resulting xrarn an in-depth lithic 

analysis, are expeeted to supply new information which may 

alter sorne or mueh of the above outline. 
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The sites and assemblages 

'IWo si tes, were cho'sen for the analysis. Both were 

located in the central part of the future Caniapiscau re-

servoir region, near a narrowing in the river cal1ed Lac 

Delo'rme (Figure 2). The selection of these sites was made 
, . 

on the basis· of the availability of the collect;i.ons, raw ' 

material similarity, physical proximity, and the ~epresenta-
, . 

,tive nature of, the li thic~ assemblages (i.~., few formaI tools 

and large quanti ties of debi tage) • 

GcEl-15 

Site GcEl-15 is located on an eroding t~rrace over1oak­

ing the southern part of Lac Delorme. This locale appears ta 

have been vfsited frequently during prehistoric times, as de-

monstrated by the presence of twenty preh~storic sites, a10ng 

o 1 

- < 

a 3.6 km stretch of the western shore of ,the lake. Denton (1978:1) 
't_ <5 ", 

has suggested that this concentration of sites was the result 
1 

o~ a combinàtion of facto+s: th~ importance of Lac Delorme as 

a travel route; the exist~nce of- propitious locales for c'amp-, '!li , 

f iJ ïng; and the abv,ndance of two i1l1portant resources - fi sn and 

caribou. 

Work was conducted on ,site GcEl-IS during the summer 

of 1978 by a crew of seven, of which l was a member. Fort y 
J 

square meters were excavat,~d,;, using 50 cen~,imetre quadrant 

subdivisions. The provenience of tools and tool fragments 
'1 

was recorded to "'the closest centimetre, both horizontally ,<!J. 

" 

\) 

, " -
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FIGURE 2 

LQcation of sites GcEl-15 and GcEl-22B. 
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and vertic~lty. The other artifacts recovered, sueh as 

flakes and jone fr~gments, were located' within quadrants 

,and stratigraphie levels. AlI backdirt was, put through . 

~ inch sereens and veri-.fied. ''''' 

The excavation reveàled a partially intact tent 

ring structure; and this factor, combined with stratigraphie 

evi den ce, and artifact distributions, suggests a sïn~le oecu-
, . 

pat ion (Figpre 3). The eent~ally loeated,hearth contained 
. 

q- large amount of calcined bone, and charcoal which produced 

a date of 803±135 BP (GX-6712) 'or AD lI47±135, uncorrected , 
, \, .t t 

(Denton 1978:17-33). preliminary' analysis of the faunal 

material revealed almost exclusively beaver bones, approx~-

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

reswné of the faunal identification:; is pre~ented in Table l. 

The lithic collection 'from GcEl-15 contains approxi-
Q , 

mately 8735 specimens, of which 99% are unretouched flakes 

and flake fragments. Three ra'o/ ma terial types predominate:' 

an unidentified blaek quartzite (76.9% of the collection);. 

quartz and quartzite of variable quq)lity (l~.l%); and Ramah 

quartzi te (8. I%) • ~e o~ly complete Il formé3:l tool" found 

on the site is a amall, laterally retouched linear flake. 

The two halves a.f a square-based biface or projectile point 

blank, apparently broken during lUëlnufact'ure, were also re­

covered. A preliminary examination of the lithics was cop-

ducted in the field. At that time, 18 tool fragments {Le., 
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FIGURE 3 

Floor plan of the flake' distribution on si te GcEl-lS. 
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TABLE 1 

Resumê of faunal identi.fications for site GcEl.:-15 

" 
Species Anatolqical Identification 

, ' 

Beaver 
(Castor 
canadensis) . radius 

ulna 
humerus 

" tibia 

Porcupine 
(Erethizon 
dorsatum) 

, . .. 

zygomatic arch 
mandible 
scapula 
pate.lla 
clavicle 
sacrum 
fibula 
lst proximal' phalange posterio~ . 
lst proximal phalange anterior 
2nd medial phal'ange posterior 
2nd medial phalange> anterior 
3rd distal phalange posterior 
3rd distal phalange anterior 
metatarsal I-V 
metacarpal 
Isn cervicle vertebra 
2nd cervicle vertebra 
temporal 
premaxilla 
maxilla 

mandible 
scapula 
le t proximal phalange 
2nd medial phalange posterior 
3rd distal phalange 

..... < 

1,8 

N 

6 
13 
1,6 

5 
12 

6 
6 
6 
3 
5 
1, 

43 
8 

31 
16 
13 
10 
25 
24 

2 
6 
3 
l' 

,,1 

2 
'1 
6 

10 
4 

, , 

. i 
1 

1 
" 1 
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pieces dîsplaYing' ObV10US unifacial or bifacial ~etouch) and 

an additional 40 flakes wi~h evidence of utilization were e. 
a 

identified from among the black quartzite and Ram?1h quart-

zite pieces. A more thorou~h st~dy of the collection, com­

bined with many hours spent conjoini~ small fragments (~aas~ 

semb~ing stone elements struck fram the same block, or frag­

ments of' the same artifact), has ipcreased the total to 35 

tool fragments and 70. utilized flakes (of which approximately 

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

sharpening flakes of black quartzite, 2 quartzite harnmerston~s, 
1 

t 

as well às 4 ,cores and 10 possible tools of quartz and quart": " 

zite. 
. ( 

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

scribed in the section dealing with raw material distributions. 

Readers will find a description of,the tools and tool fragments .. 
from GcEl-15 in Appendix A. 

A preliminary breakdown'of the black quart~ite ~nd, 
. 

Ramah quartzite débitage into'brqad size categories revealed 

that the vast majority of the flakes, 78%, fall within the 

size range of 0-10 ItUn; while -atl-Gther 19% lie within the 11-,20-­

mm range. The small size of th~ flakes along wl th the' absence 
) 

of cortical,flakes and nue lei of black quartzite suggest that 

the init~al stages of top~ manufacture oecurred elsewhere. 

It is difficult to de~er.mine the seasonality of the 

site, although the~stratigraphical evidence showing a,tent 

ring ~tructure po~nts to an occupation during a time when ~e 

~ground was not frozen (i. e., non-winter)\; 
... 
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The problems associated with the elaboration oÏ a 

cultural-chronology for the Caniapiscau region have already 

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

difficulties archaeologists face when trying to incorporate 

such sites within a cultural framework. The lithic assemblage 

contains abmost no formaI tool types, and none of the tool 

fragments 1;s particularly "diagnostic". However, the date 

of the site, along with the presence of ~ah quartzite and 

the general nature of the 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 this com-
. 

plex in the Hamilton Inlet region is documented by sites 

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

scribed as follows: 

• 't 

Notably' absent aré sites with large numbers of str~c­
tures or evidence of intense occupation ,as is sug­
gested by many Maritime Archaic sites. Most sites have 
thin cultural depositsi dispersed weIL beyond the con­
fines of the dwellings: few toole: and clear patterns 
without disturbed or remodelled structures. . • . In 
addition 'ta abundant Ramah chert, Point Revenge sites 
frequently contain high frequencies of bifac~J thinning 
flakes and low tool to flake ratios. Sorne sites have 
large amounts of debitage but contain few diagnostic 
tools and appear to be preform or manufacturing s'ta­
tions. Combined" raw material, flaking technology, 
and elevations provide some justification for identify­
ing Point Revenge sites 'even in the abs~nce of diagnostic 
tools or structures. (Fi tzhugh 1978b: 165-168) • 

Sites with possible affiliations to the ~oint Revenge Complex 

have also been found by Samson, near Indian House Lake, to 
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FIGURE 4 

Floor plan of the flake distribution on si te GcEI-22B. 
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the northeast of the Caniapiscau region (Samson 19.?8a:196). 
~ 

Fitzhugh (1978b: 172) has suggested that basic similarities in 

the Point Revenge complex and the Montagnais-Naskapi culture 

indièate a close relationship, or po~sibly direct ancestra+ 
\ 

links, between the two. 
-: 

GcEl-22B 

Si te GcEl-2'2B is si tuated on the summi t of a 10 metre '. 
hiqh moraine, near a constriction in the southern part of Lac 

Delorme (Figure 2). This factor,""as.well. as the sitels ex-, . 

posed location and proximity to a· series of rapids, suggests 

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

Discovered during reconnaissance work in the summer 

of 1979, GcEl-22B was selecte~ for excavation beaause of its 

location as discussed above and because of the raw material 

recovered in testing, which appeared to be identical to the 

bla~uartzit~ found on GcEl-15 the previous summer. Fiv:--­

sq1lare metres, encompassing a large flake concentration, were' 
'.-' , 

éxcavated (Figure 4). Stratigraphie evidence suggests a single 

occupation; but no habitation 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 qu~rtzite. Ramah quart­

zite and bro~n chert comprise the remaining raw material 

types. Although approximately 134 additional quartz and 

quart~ite fragments were also recovered, their placement 
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within the cultural context is suspect, since scatterings 

of frag.mented quartz and quartzite appear to be a cammon 

natural occurrence in the vicinity of the site (Denton 

1980:186-187). As a.resu1t, t chose to omit these materials '. ... 

from the analysis. As with GeEI-15, the,vast majority of 

flakes in the collection are amall (99.5% rneasuring less 
1 

thân 20 mm) and thinin cross-section. Denton (1980:187) con~ .' . 

jeetured $t the site was an "ad hoc" chipping station for , 

final stages of tool 'manufacture or maintenance. Tool's 

recovere~. consist of three fragments of retouched and/or 

utilized flakes of black quartzite; one of whieh is bi-

faeially retouched. ~ 

Little can be said of ite GcEl-22B in term& of its .. 
plac.e within the cultural-historical framework of the re"gion. 

. The site, howéver, is of partieular interest 'because of its 
" , 

potential for teehno19gieal comparison.with GeEI-IS. It is 

also of !ntere~t because this type of site, unlike habita-
t l ' . 

tion sites, is rarely 19cated or subjec~ed to in-depth analysis • 
... .,. " 
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CHAPTER 3 

TlIEORETlCAL ORIENTATIO~ 

o 

The annual output of archaeological data and the 
advent of techniques with novel and fundarnental 
incisive powers make it quite appa'rent that arch­
aeological interpretation is entering new, excit­
ing, and dif1:icul t dimensions. It is equally 
apparen t tha t the use of these new techniques de­
mands a more coherent and rigorous frarnework of 
cfeneral conceptual scaffolding. than that, which the 
archaeologist has hitherto bothered to erect .. 

(Clarke ;t. 9 78 : 149 ) 

Development of a Technological Approach 

Tradi tiona11y, in American archaeology the analysis 

of l~thic trtifacts wrs closely tied to the elaboration of 

cultural chronologies. Emphasis was genera11y placed on 

the morpho10gica1 comparison of '7001 types; individual 'tool,~ 

being treated as static objects to he described and cornpared. 

For the rn09t parti tool ~types were equated with cultural 

uni ts, fitst through guide fossil types and later by the' 

statistica1 manipulation of tool assemblages (Hassan 1976: 39): 

There was little appreciation of the existence of 
the enormous variabili ty characteristic of the 
archaeological record, and still less undexstand­
ing of how i t might be moni tored or controlled. 

(Clark 1982:227) 
,,1 

D'ebitage, broken tools", or tools which differed from "the 

classic or normàtive types established for a région were 
( 

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

:began to change. 
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The'self-imposed constraints that had reduced 
archaeology to a sterile kind oÎ time-space 
systematics wexe lifted by Binfor9's contention 
that the entire cul tural system was preserved 
(at least in theory) in the archaeological re­
cord. It followed fram this that any limita­
tions toc, an understanding of the past were not 
inherent in the naturè 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 Binfqfd 1968:23) 
"t,-

One consequence pf this revised outlook was the development 
-, ""'-

• of explicitly technological analyses, whêrein the products 

(both tools and wastage) of an ;i.ndustry are examined to 

aee how materials were proceSsed (Sheets ~975:370). 
~ 

The next section examines the fundarnental assumptions 

on which the technological approach is based. This is followed 
1 

by a review of recent research which has inf1uenced the theo-

retica1 orientation and methods adopted in this stu4Y,. 

Fundamental Assumptions 

A-number of fundarnental assumptions make up the con cep-

tuaI scheme that'underlies most current techno1ogica1 app+oaches. 

The first of these is that ma1:erial cultur'e is a product of 
\ 

behavior and that 1ithic artifacts, and the behaviors responsible 
• l. 

for their production, ref1ect the ideas or mental 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 various forms by Rouse (1939, 1960), ., 
Kreiger (1944),.Chang (1967), and Deetz (1965, 1967, 1968). 

1 . , 
1 
1 
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Deefz states that: 

The,idea of the proper'Îorm of an object exists in 
the mind of the maker, and when this idea is ,ex­
pressed in tangible forro in raw material, an arti­
fact results.' The idea is the mental template from 
which the .craftsman makes the objecte The fODm of 
an artifaqt is a close approximation of this tem­
plate, and variation in a group of similar objects 
reflects variation in the ideas which pro6uce them. 
(1967: 45-46) 

It is assumed that a group of people who participated in the 
~ 

" same ongoing cul tural e.xperience would share cOltlIUon "mental 

templates" of tools frequently manufactured and would trans­

lTÛ,t knowledge of the manufacturing procedures neèessary to 

prdduce these forms. 

The second assumption is that these ~nufacturing pro-

c~dures (or behaviors) were recorded on implements' and their 

by-product, debitare, in, the form of various morphological 

attributes. Finally, it is' assumed that archaeologists can 

successfully train themselves to read an4 interpret this re-

'cord. The archaeologist must have: 

.. 'ii working knowl~dge of the physical limitations 
placed on artifact ~orm by properties inherent in the 
raw material and by the fracture mechanism 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 f~akes 

of implements can be seen to have technological significance.' 
,> 

Though still in a nascent state, a theoretical' framj3work ~ 
, ! 

~o guide th~ anal~tical transition from artifacts t~ behavior 
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ta inferred cultural concepts, has been proposed in the 

form 'of a technological reduction model. l will naw dis-

'cuss this appraach and i ts influence on rny analysis. 

Reduction Mode 1 Concept 

The manufacture of chipped stone too1s, is based on a 

subtractive technology dependent upon the property of con-, 
1 

cho,idal fracture that characterizes many microcrystalline 
, , . , 

and cryptocrystalline masses. The technology is bounded by 

l ' 

stringent limitations imposed by the: behavior of conchoidal 

fracture, the availabili ty of raw material possessing suitable 

p~erties, and the flintknapper's abi1ity to control and 

exert the forces necessary to shape the rock into desired 

forms. Wi thin these bounds, a certain basic and unavoidab1e 

reductive process centered on producing objects of a desired 

form has to occur (Collins 1975:16). The changing objective~ 

and techniques involved in the continuous reduction of a 

parent core inlf:o a finished tool are thought to resu1t in 

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

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

are ca1led the reduction strategy. 

A reduction strategy is viewed here as a sequence of 
behavioral units, each one deteImine~~y the preceed­
ing unit. The links between them are d~cisions made 
by the flintworker based on predicted où,tcome of a . 

, certain action or set of actions. A parl:icul reduc-
tion strategy constitutes an individual . orker's 
conception of a manufacturing.process, hich in turn 
is part of a lithic industry. (Gunune '1976:10) 
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.iit, In cbntrast to what. gen~rally occurs in an additive tech-
\ J 

nology such as pottery-.making, errors 'produced in a sub-

tractive industry are preserved archaeological1y and can~. 

provide the ana1yst with poteptia1 insights into the sj:o e ~. 

tool-.making process (Deetz ·1967: 48). However, they also 
1 

add an addi tiona1 source of variation that can make formaI 

classification difficult. 

Homes (1890) was one of the earliest ta describe 

li thic implemen ts in tenns of their changing forro through 

the rnanufacturing process. Alt:h0ugh his descriptions re-
--~ ... . , 

flect a certain naiveté, he recoghized that intent is of 
{ 

,great ±mpor:tance in the definition and rec~gnition of im-

plements '(Muto 1971a: 23) . More recently, Sharrock (1966) 

dealt extensively ~ith the manufacturing process of chipped 

stone implements from sites in sout:h western Wyoming. He 

proposed five· stages of quarry and workshop blanks and 

suggested that chipping debris be c1assified using a three-

" 

fol d di vis ion in ta primary, secondary, _ and tertiary fI akes, 

with division criteria,based on cortex 'caver, 1ength, width, 

overa1f' size, and s triking platform si ze (Sharrock 1966: 4.3) • 

Muta (1971a, 1971b), whose MastE;!rs thesis deals with 
\ 1> 

biface manufacture, made extensive use of the e~' ly, t~chnolo-

gical\studfes of Homes and Sharrock .and supplem nted this 
" . 

with, replication e.xperiments and studies of litho;mechanics. 

He 'postulated a IIBlank-Preform-Product" continuum, and 
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pr~posecr':th~t certain .flake charac1;:eristics - bulbs, plat-

. foims, dorsal and ventral sur.face's, and edge ~orph?logy -

are indicative o.f various stages in 
. , \ 

the Eahufact~e ot , 

'lithic imp1ements (.MUto 1971b:5),.. Of parti"cular interest 

1.s his ,contention that: 
• t 

Many 1ithic specimens which have been assigned to 
type categories and elévated to the status of 
finished imp1ements,'are no more than ear1y stages 
in the manu.factur'ing process of o'ther 1 typed 1 im-
p1ements. =t197Ib: 1). " 

Newcomer documented the resu1ts o,i experimental hand-

axe manufacture and concluded that "we may be able to define 
t 

stages in the man~facture of these tools by studying'the 

'morphology 'and weight of flakes from, reconstructed ~odules" 

. (1971: 9:3) • 

The first expl:Lcit model of lithic reduction was de-
\ 

veloped by tollins (1975) and has served as ? starting point 

'f?Xrz.6ost of the recènt research into li'thic manufacturing 

1 ~ proce~ses. Collins states that the process of reduction is 

a :linear, continu~us one; but contends that certain stages 

are distinct enough in terms of their procedures and output 
, l ' 

to m~rit separation. He lists five such stages: acquisition 

of raw materia1, COre preparation and initial reduction, 

optional primary trimming, optiona1 seeondary trimming and 

sbaping: and opt~onal maintenanceJ~odific~ion~ A pre-historie 

group sharing a common techno1ogy would he expected to reduce 
• • P.., 

raw materia1 into too~s, using pn1y a rimite~ number Qf learned 

" techniques ,Çlnd problem-solving options .. As the raw material 
G> " 

'. - ---



1 
i 
ï, 
, 

.; 

, : 

( 

1-

" 

passes through each successive stage outlined in , 
• 1 

choices'on the part of the flintknapper, combined with 

liraitations ilnposed by the stone itself" result in a .tproduc.t 

group" comprised o,f waste by-products and objects destined 
.." 

" 

ior' furthér reduction or use. Collins proposes that, 

If isolated, product groups can be described in terms 
of their technological attributes and inferences can 
be drawn concerning the specifie activities by whièh 
the particu1a~ manuracturing step was aceomplished. 
The waste, or debitage, is particularly am~nable to 
this tech~ologica1 ana1ysis (1975:17). 

1 

The ana1ytical framework provide'd by this five-stage 

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

,.does not ~ (an<?- cannet) provide substantive criteria for the 

identification of debitage indicative of reduetion stages 

• (Ludowicz 1980:2). Consequently, a great deal of ongoing 

li thic research is geared toward el05ing ,the' gap 1;>etween the ".; 

theoretical constructs of the model and its practical appli-

cation. In the next few pages ~ will outline sorne of these 

papers and examine the only two studies fra~ northern Quebec 

which "foeus on debitage analysis. 

A Review of Reqent Research 

A number of authors have concentrated on the recogni-' , 
~ 

tian and rec~nstruction of techniques involved in the manu-
' .. 

facture of ,stone tools and the resu1tant debitage. This en­

tails attempting to', distinguish flakes produced by different 

" impactars (i. e., "ha.rd and soft h~e.t:');· by various decis.lons 

on the part oÎ ;the Îlintknapper (i.e,., holding position, 
1 
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angle OI impact, force OI the1'~io~);' and, by lUain~epance ~nd, 
modification procedures, such ~s. resharpening. The narrower 

. , 

objective~ o~ these, studies vary. Most emphasize identifi-

cation of attributes indicatiVe of manufacture and classi~ 

fication of flakes according ta the procedures employèd ~n 

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

l 19~6" Lavine-Lish~a ~976, MallOUf, n.d., Pitts 1~78, Stothert 

.~~~). Geier (1973). examines' ,morpholagical variabi1ity and 
i ," 

develops a typology of debit~ge based on groups oi~akes 

~ought t~ result.eith~rlfrom specifie manufacturi~g tech­

n~ques o~ intent on the p~rt,of thë flintknapper to create 

flakes of specifie shapes. 

A group of studies deals direc~ly with the attribution 
. 

of debitage to specific stages in a reductidn sequence. 
, " J: .' 

Jamieson (1975), 'in an analysis o~ sur~ace-collected flakes, 

identifies manufacturing proc~dures and conjoins elements to . . . 
1 

determine the sequence,of flake removal. Bo~h Shafer (1973) 

and Patterson ,(1977) employ the li'near reduction m,\del pro­

posed by Cqllins to describe'~terpret, both structurally 

and functionally, the lithic technology found on two Archaic 

sites.' They. discus3 thé possibility that, certain reduction 

strategies may Qe employed only in the manufacture OI spec1fic 

projectile point types. A holistic approaçh, incorporating 

envirorumental, spatial, and socio-cultural relationships, is 

endqrsed. 

.' 
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The of ~gne and Pokotylo is of particular in~ 

terest, because of its experimental nature. Magne's (1980) 

'paper focuses on the procedures and resul ts of a set of ex-' 

periments in bifacial stone tool ~anufacture. The major 

goal was to deter.mine if lithic reduction stages can be in-

ferred from... a minimal set of f?rmal debi tage. a ttributes. A 

subsidiary goal of the experiments was the develoPment of a 
~ 

ication reflecting reduction stages and allow-

ing rapid, 

continuous and 

debi tage ; then 

were used ta s 

tent analysis of large collections., Five 

ree o~dinal variables:were recorded ~n 

everal multivariate statistical 'techni~ues 
-. \. \ 

arch for recognizable patter.ns of se9uential 

variability in the. debitage. Ile concluded that: 

.. : for the basaltic groups of rocks, a minima~ 
set of four variables can account for the greater 
proportion of debi tage varial::?ili ty, can be used . 
ta predict stages of biface. manufacture with ap­
proximately 70% to 90% accuracy, and can b~re­
duced ta a single variable (weight) that e~les • 
interpretations entirely consistent with much 
more complex and time-consuming analysis. 

(Magne' 19 BD; 5) 

Magne and Pokotylo's 1981 paper carries on this re-
• 1 

search and employs hierarchical clustering, metxic multi-. 

dimensional scaling, and multiple discriminant analysis to 

reduce the number of variables needed' to sort 'experimental"ly 
~ ~ 

prodùced debitage into "product. groups ... · The result is a 

six-part debitage classification based on four variables. 

The results of Magne and ~okotylors work are referred to 

extensively in the nex~ chapter: 

, 
• '"\ /, l,,! 

. , 
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Most recentlYi S~hle and Dunn (1982) ~resented the 

results of a replication experirnent designed to test the 

pypothesis that the siz~ range of waste flakes from biface ., 

manufa1ture (as determinea by 1ength and width measur~ents) 

decreases from initial to final reduction stages and may be 

used to distinguish stages of'biface manufacture present in 

prehistoric debitage samples. 

Finally, a number of researchers have examined in-

tersi te distributions of- debi tage reduction groups (Bros'e 1978, 

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

1975), Most of the studies employa functional model based on 

Binford and Binford' s discussion of base-céi1'(\ps., (maintenance 

activities) versus work camps' ,(extractive activities) (1966': 

291). Lithic debitage is correlated to specifie stages in a 
• 

"" , 
reduction sequen~e, then this information is used to identify 

inter-site technologiqal variability. The spatial distribu~ 

tion of th~va iability and its interrelations~ips with sub­

sistence-settl ent patterns are explored\. 
r J 

----.......~~ 

Techno1ogica1 Analysis of Lithic Materia1 from Northern Quebec 

Two analysés of lithic mat~rial from regions borde ring 

Caniap~scau have been undertaken. Each of these studies is 
,." 

examlned to ~etermiThe the validity of the method ,emp1oyed and 

the relevance of the results. 
.1 

, Marcel Laliberté' has ànalyzed li thic obl1ections from 
/ 

1 

si tes in the eastern LG-2 reservoir region /( 19 81a 1 19 81b, 

1982a) and is currently c~pleting a s~i~ar analysis of 

1 

J 
1 

, 
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assemblages fram Washadimi, located at the confluence of 

the La Grande and Griault rivers. In both cases, the sarne 

methodology, based on Collins' five stage reduction model, 

was èmPrôyed. Laliberté sorted the debitage using pre­

determined cr~teria to distinguish the different stages. 

General flake ~imension, and platform characteristics were 

deemed most valuable in this regard. Each platform-remnant 

bearing (PRB) flake was also described by an extensive attri-

bute liste Compilations of attribute frequencies were then 

used to describe variability within flake 'groups from each 

~of the stages.;, These results, along with information on 

varieties of raw material and tool types, ~rovided the basis 

for intra- and inter-site comparisons of chronology, tech-

nology, function, and spatial organization • 

Laliberté's work is notable in that i~ represents the 

first attempt, by an archaeologist working in N~thern Quebec, 
> 

, to extra ct a wide range of cultural 'information 'from assem-

blages composed predominantly of debitage and'amorphous tool 

forms. Yet, sorne of the procedures used in the study illus-

trate problems which arise when a theoretical model such as 

that of Collins is applied ta 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 intuitively a flake's place in a hypothesized se­

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

with the possibility that the debitage may result from a 

. . , 
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, 
Conse­

~ 

quently, tfié equivocal nature of statistical extrapolations 

based on the five resultant classes of· flakes must be con-

sidered •. Statistical manipulations of the data are dependent 
• 
l 

on the accuracy of 'the original sorting. Concl~sions dritWn 
<> 

Cl • 

from these frequenc~es 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 not use iden tical groups to sort their flake collections. 

Finally, his disregard"of crucial considerations, such as 

raw material type; when examining variability within the 

classes, greatly ~eakens the results • 

. Jean-Luc Pilon's thesis (1980) involved the analysis 

of debitage from two habitation structures on a Maritime 

Archaic Tradition site at Ipdian House Lake. Pilon states -
clearly that the .analysis is not concerned with re1ationships 

Al!' , 
'between patte.rns of stone flake morph?logies and patterns o'f 

behavior. Rather, ~is goal is the elucidation of three speci-
\ ~ 

fic prob1ems: similarity in~the cultural affinity of the col-

lections from the twQ structures; th~ir cont~oraneity; and 

strategies of differential raw material utilization. He 
~ .. ;...: .. 

employs 19 quantitative and qualitative variables ta describe 

the flakes under study. Different raw materials on the site 

are trea~separately.. A camparison of frequency distribu­

tions resulting from the attribute ana1ysis is used to support 

• 1 
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his hypotheS'is tha t the twd structures were occupied by 

people dt the same cultural group, who employed a specific 

strategy\of raw material usage whil~ at the site. Pilon 

ineludes palynologie' ,alld stratigraphic evidence to en­

hanee his interpretation and stresses the importance of 
... 

in-depth small site analyses in a region where a cultural-
'....., 

chronological und.erstanding of 'sites is highly tenuous at 

f 

, (1 

\

best, and absent in the majori ty of cases. 

. ~ilon,' s approach is se~n as having distinct advantages 

in that the discussion of reduction strategies stems from an 

examination of" the resul ts of attribute analyses. In addf't:ion" 

t~ese results are available in the report for consultation and 

,eomparison. The only drawback of the report is his pr~sen~a~ 

tion of the quantitative attribute frequencies only in the 

format used for normal distributiops (i.. e., minimum, rnafimum, 

mean). As the results presented in Chapter five of this 

thesis ?onfir.m, th~se"frequencies present skewed distributions 

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

.'< or bar grapbs). 

Researeh Design 

My examination of current trends in the study of lithic 

-teehnol~gy and an evaluation of two analyses of collections 

from ~orthern Quebec, provided an opportunity to question the 
, 

applicability of certain concepts, such as linear reduction 

modelsj to the lithic collections from Caniapiscau. l concluded 

'1 
j 

1 

1 
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that when deali~g with'assemblages fram an area not weIl 

understood archaeologically~ adh;renc, to an "a priori" 

reduction model, with insufficient co~sidèration of the 
, ' 
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, factors which ipteract differentially to structure lithic 
\ 

exploitation patterns within a region, can hinder rather ~ 

than enhance tbe interpretation of sites. In the next 

few pages l will discuss this premise in more detail and 

propose a different conceptual framework based on a "con-
/ 

straint" model '(Sheets 1975) '. This model then guides the /~ / , ..... 

/ 

". fonnUl'~ion o~ working hypotheses concerning such aspect~ /' , 
/ 

of lithic e~loitation as: raw material preferences, pro-

curement, reduction' strategies, utilization, and disposaI. 
/ 

Critique of the reduction,model concept 
/ 

Structural ~eductio~ models appear to/hold g~eat ; 

potential for facilitating the comprehe~s~on and classifi~­

~ bion of both debi tage and tools. Yet, liÎy examination of the 
/ 

cur~ent research just described suggests 'that reduction models 

, 1 work best in regions where at least one of the following pre-

conditions is met: 

1.' The prehistoric gr~ups under study had access to more than 

adequate amounts o~ good qU~lity raw material: ' ' 

2. A high degree ,of_~tanda~dization in tool morphology i9 

-apparent. 

3. \Biface reduction" or some other specialized industry such 

~s blade or microblade production, was the primary stone-
1 • 

working technique used on the sites. 

'1 

, \ 

/ 
/ 

/ 
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"" Even when these preconditions occur, a fundamental- problem 

still e~ists concerning the body of theory which has' directed 

investigations into lithic manufacturing procedures, result-

ing in the formulation of reduction models. In this regard, 
o 

Bonnichsen and Young (n.d.) haye discussed the'normative 

versus the cognitive approach to interpreting archaeological 
1 

",data, or what Wallace ~(l96l:27) called the "replication of .. 
uniforrnity" concept versus the "organization of diversity" 

approach. The former view defines culture as learned, shared 

behavior,' transmitted from one gener~tio~ to the next. The 
1 

lptter emphasizès a description of culture in ter.ms of what 

is possible within its repertoire - "the range of non­

idiosyncratic goals, plans of action, techniques and rules 

found within the group" (Young"1976:22). 

Structural reduction models are b~sed on a normative 
1. 

view't of. culture and stress that individuals in a group share 
., - f ~ 

Il'mental templates" ~ of artifacts. However 1 current research 

related to cognitive- theory demonstrates the need for revis ion 

in our concept of "mental templates" and "normative behavior'lI. 

For example, Hardin's (1977, 1979) studies of 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 sequential 

arrangement of different "production units" (Bonnichsen 1983: 

per.comm., Bonnichsen and Young n.d.). These prOduction ~its 

, 
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consist of specifie maneuvers or ~estures' designed to effect 

particular alterations on the raw ~aterial, such as strength­

ening an edge, thinning a section, re-aligning a platfo~, 

creating a notch, removing a ri~ge, ete. . • : 
\ 

A number of 

different production units might be emp1oyed, to create the ' 

deslred end pro~uet; sorne ~ight oceur solely durinl the manu­

facture of spec~fic tool foxmsi and .their 0rder of occurrence 

migh~ be variable. \ 

Other examples can be found in ethnographie evidence 

Which suggest that certain nativ~ peoples regard the individual 

,ed~e of a tool as the ele.ment of paramount importance rq1;.her 

than overa1l tool morphology (Gould et al. 1971:149; White and 
, 

Thomas 1972:278). Also, what eonstitutes a finished object may 

va~ depending on cultural or functional criteria differing 

from those of the archaeo1ogi~t. linally, the possibility 

that particular stoneworking traditions have been inaccurately 

replicated, in either a theoretical or practical sense, must 

be considered (Stahle and Dunn 1982:94). 

This d~seussion shows that e~rrent methodol~~is based .... 
" 

on pres'umptions concern-ing the ideational' order (patterns i,n 

the minds of pepp1e), rather than on investigations o~ it, and ~ 

considerations of possible diiferent cognitive erders (Klein-

dienst 1975:383). Bonnichsen and Young (n.d.). claim that 

archaeologists can eventually reconstruct'past cognitive frame-

works and should be conductirig research with this goal in the' 

forefront. In constrast tothis, l agree with Binferd when : 

, \ 

:; 
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he states that assemblage patterning observed in the 

archaeological record derives fram organized behavior. 
-1 

Cognition is ... a dynamic system whose foxrn 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 ta the cognïtive conven­
tions in terrns of which behavior may be expressed 
or anticipated. (1976:33 and 36) 

Nevertheless, l have tried to show that investigations of 

cognit~ve theory can provïde fertile ground for the de­

velopment of hypotheses 'coneerning the technological be-

havior patterns we are trying to understand. 

Therefore, although reduction models may prove use-

fuI as heuriétic deviees'for classifying collections, they' 

• do not address questions of human adaptation as evidenced 

,in lithic too1 production systems (E,llis n.d.b. :12). Rather 

they exemplify, , 

. . . a peries of conventions for translating obser­
vations into interpretations, rather tilan attempt­
ing to investigate the processes responsible for the 
observed relationships. (Binford 1976: 36} 

1 
1 
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It is ·elear then that in order to explore the dynamics : ... 

OI technological systems, we must deve10p models of a dif­

ferent arder. consequently, l have chosen an approach based . 
. " , 

on a ~ehavioral model of "constraints" or potentia]" variables 

affecting the structure of the lithic manufacturing industry 

under consideration. As derived fram Sheets, the objective 

of this method is to, 

. ' 
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. a~sess the constra±nts producing the patterned 
behavior recorded in'the artiÏacts, and explain these 
constraints in terms oÏ their own dynamics and such 
'factors as the utilized environment, and societal 
contacts 1 demography, subsistence strategies, so'oio­
poli ti cal-torgaÎ1i za tion" and change in aIl these. 
Finally, systemic interrelationships among the vari­
ables at different levels of abstraction must be ex­
plored. (1975: 371) 

The following analysis differs from that of Sheets, however, ~ 

in tha t he began wi th a descriptive reduction model of a 

Mayan lithic industry, then assessed the constraints which 

'prod'Uced the patterned behav.ior recorded on the artifacts. 
e-

l propose to make initial hypotheses about the structural 

characteristics of the industry, based on my knowledge of 

wh~t constraints shou1d be relevant, and then test these 

hypotheses against the data. Binford has advocated a simi-

1ar approach as a resu1t of his ethnoarchaeological.work 

among the Nunami ut Eski.rno. 

Before one can make rneaningful staternents as to the 
signifi~nce of patterns of observed variability in 
the archaeological record, he must consider the, 
causal' determinants of the patterning. .. lnve.s­
tigation of the organizational properties of systems 
and their processual consequences, archàeo1ogically 
is thé first step toward an accurate attribution of 
meaning ta observed patterning\ This must be accom­
plished through the trial specification and testing 
of Iaw-like propositionIs] (1976:36). 

An attribute analysis will be used ta identify the rspecific 

behaviors (and any patterning in'these) which are a result 

of the operation of certain constraints. Fina1ry, the ori-
o 

ginal constraint model is reassessed and the reduction 

strategies thought to be represented in ~he debitage and 

• r 
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tools from the two sités are descrfbed. 
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Thé tenu 'Imodel" is conventièmally ~ployed in a , 
~ 

" .... -
nurnber of different ways. l use~ :i. t in the 'sense ôf "a , 

simplified s'tructuring of .:x;eali ty which presents supposed 
, , 

c 
sïgnifica~~ features or r~lationships in a genera12zed fo 

(Haggett and Chorley 19~7:22). +t ~hould be noted that: 

The system is studied with a certain purpose in 
mind; everythipg tha t dOE;S not "aff~ct this purpose 
is èliminated. The various featur~ of the system 
need to ~e known as aspects of oneJidentical whole' 
therefore their unit y is exaggeràted. (Haggett ct q 
Chorley quoting Apostel 1961 ~15-16)o " ~ ) 

A sorn~what alte~d version of. Sheets' original is pre-

sented in Figure 5. Six potential areas of COhl' traint a're , 

identified. The archaeologists' ability to d termine these 
• ,,4' 

constraints and their outcom~ in terms of the lithié tool 

production system under study, depends on the ease with which 
r 

the different areas of constraint can be conceptualized. This , 
will be explained in more detail in the following pages. 

In the next few paragraphs l will briefly ?escribe each 
~ .' 

area of constraint'~ and deduce expected arch'aeological conse-

quences in ter.ms of the organization of the lithic techno~ogy. 

employ'; d on s i~te. GcEl-l ~ and GcEl-~ 2B • 

Ma terial Qonstraints '\ 

Material constraints refer to factors such as the frac-

ture properties of .J::'aw"materi,ëfls used, their source location, 
-... 

quanti ty, procurement, and transport. '~~Most of central Quebec-

Labrador is Preéarnbriari.Shield which is devoid oI lithic 
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FIGURE 5 

~' 

Pot~ial variables atfecti~g the structure of a 
, . 

o : 
• 'li thic' manu.facturi~g iIidustry 

" (after Sheéts 1975:371). 

'. 

C,ONSTRAINTS 
('Lead to pat~~ms) ,,., 

MATE RIAL (nature, shape; amount, 
accessibilitY1 procu~em~nt,. 
transport) 

ENVI'RONMENTj 
'SET~LEMENT 
SYSTEM 

(tool kit portabili ty, -
versatility, location 
and schedulirtg of 

~----------~~ anufacture) ) 

) , 

CPNSUMERS' (USERS') (~unc~ . '. 
DEMANDS :tien ~~ ,...-___ -, 

TECHNOLqGICAL 
TRADITION 

l • ? 
(learned procedures, 

'BEHAVIOR 

. ,,-
,-

IMPLEMENTS 
& 

DEBITAGE 

prG>duction'" uni ts<, ' 
reduction str~7egies) 

maintenance 
recycling 
/: 

breakage, discard, 
< , 10ss 

, 1 • 

'SOCIAL AND, ,(gro\lp si~e, ~obïlity, /.<' 
" INDIVIDUAL, int~ractl.on, /~ , : 

L..-____ --J idiosy~cratic) __ ------ ,.. 
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ma terials of, particu1ar use to man (Fi tzhugh 1972: 38) . 

This probab1y explains ~e high quantity of exotic or non-

local raw materials - such as chert, and Ramah and Mistassini 
ff" 

quartzite -·occurring on sites in the Caniapiscau region. 

'The only lithic ~aterial that appears to be ubiquitous is 

, guartz,.and q~artzi te of :variable quali ty. 

-of this are q.s follows: 

The implications 

1. Certain raw materials, such as quartz and quartzite, were 

readily availab1e in the region, but may have been of re-

stricted utility due to knapping limita;ibns imposed by 

their fracture properties. 

2. Suitabie guality stone had to be obtained through: trips 

made directly to the sources, trips made tô neighboring 

, regions where material could be scavenged from deserted 

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

'change or trade network. 

3. This material would have to be obtained in or worked' into 

a transportable forme 

4. Planning and scheduling were required to ensure that ade­

quate amounts of quality raw material would be avai1able 

for bot~ immediate and anticipated tasks. 

Environmental/Settlement System Constraints 
• JJ!IP 

Many archaeologists involved in lithic analysis con-

tinue ta take a lista tic, classificatory approach to environ-

mental-variables, regarding the biophysical landscape as a 

spatial and temporal backdrQpll (Butzer 1980: 417). This outlook 

" 
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is especially detrimental' to. a stlldy of p.t;ehiste.ric, lithic 
'~ /" 

techno1ogy dithin the Quebec sub~.rct.ic; an 'environment which 

places particular1y harsh constrai~ts on its inhabitants. 

The· interior subaretic region is ~ornposed of three 

'major phytogeographie zones - the borea1 forest, fqrest-
\' "~ 

\ '>~) 

tundra, and tundra. The boreal fo.rest 1s character1zed by /J 
lirnited produ~tion of primary plant material, resulting in 

. 
,short food chains and few'fo.od alternatives. Small rnammal ., 

populations, are subject to ,periodiè fluctuations and the 

major food sources for hurnan beings are dispersed or oceur 

i~ sma1l groups, such as Woodland caribou (Fitzhugh 1972: 
" 

16B). " In the tundra, zone, food sources tend te be specia1ized 

(~.e., Barren Ground caribou) and 9ubject to harsh environ~ . \' 

mental limi ting ,conditions, such as fo~est fires and the 

wiriter icing of ranges. With few food alternatives avail~le, 
~ ,'" ~ 

the result may have been recurrent cycles of over-population 

and exhaustion of food supply '(Fitzhugh 1972:168).1 

The" Cani.:ipiscau . region ls si tuated iOn 'a boreal-tundra 

environment between the two zones 'just described. 

C'est une région où le caribo~, le poisson et le . 
lagopède sont les ressources alimentaires les plus 
importantes; au plan de la grosseur des troupeaux 
et des habitudes migratrices, le caribou de la 

, . 

partie septentrionale de la .région étudiée s'apparente 
de près aux caractéristiques du troupeau de la ' 
toundra, tandis que le caribou de la partie meri­
dionale est plus f,acilemert assQciab1e au 1 caribou 
des bois' . (Denton 1979: 114) 

, 1 
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A pro gram of pOllen analysis conducted in the area indicat?'"~ 

th,at no 1 major chang-es in the 'Vegetation cover have occurred . ' 

during-- the last 4000 years (Richard et al. 1982). 

Although prehistoric adaptive strategies are not weIl 

understood for the Caniapiscau region, Denton (n.d.:36) has 

offered two hypotheses based on ethnographical, biologi~al, 

'and archaeological evidence. The first proposes an inte;n-
./ 

r:ive eXPloitati~n ,Of caribou, in the region north'of the,study 

area, wi th se,asonal dispersion te exploi t resources i~ I1lore 
1 

southerly areas like Caniapiscau. The alternate view i~ or 

prehistoric groups in c!aniapiscau forming fairly stable' (at 

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

range ,of résources, rather than Just caribou. In this in­

stance the ~easonal movements of groups would be affected 

mo~e by local than by regional differences in resource 

availability and, as a resu1t, the Cani~piscau region could ., 
" have been occupied as much in one season as in another. In 

both these strategies, coastal reSQurces may have played an 

important' role. 

The question of how adaptive relationships such as 
-' 

those just described are reflected in lithic assemblages is 

a difficult one. Wright (1972:80) contends that the arduous 
. r 

nature of subarctic adaptation resul ted in Il cul tural horoo-

genei ty over enonnous tracts of country", as typified by. what 

he terms the "Shield Archaic" technology. However, as 

Bonnichsen and Young ha.3tt pointed out, . 
X 

\ 
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(~ 
\ , 

.. we/roight expect ~at unique cultural groups 
living in an· ecological area .might very. weIl use 
superficially similar kinds of implernents lanaol-

, gous artifactsJ in adapting to comparable environ­
mental circumstances. (l~ 80: Il) 
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The fa ct that human populations are capable of formulating 

a variety,of solutions'to very similar environmental, tech-

nological, and ,social problems must also be considered . 

Wi th these 'factors in mind, an -attempt was made to suggest 

-
ways in which the lïthic technology foWlp on si tes in 

'. 
Caniapiscau might reflect environmental c6nstraints. 

_J 
Survival i~ the subatcti~s co~tingent on planning 

and sche,duling of 

ploited a variety 

resources. A seasonal cycle, which ex­

of fO~ffS. would have been necessary. 

. The uns table nature of subarctic ecological structures meant 

that overdependance' on a particular resource, such as caribou, 

could have dev:astating effects (Fitzhugh 1972:168). In an 

environment where li ttle could be counted on, prehistoric 
~ 

groups would have had to develop a variety of, different food , 

procurement strategies designed to increase their chances 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) w'ould . ' 
have been more propi tious for the acquisi tion of raw 

material and perhaps a+.so far the manufacture oÏ certain 

tools. These acti vi ties would hav;e consti tuted an 

,1 
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important element in a seasonal round; and consequently 

the nature oi~ithie assemblages Eight vary seasonally. 

2. Portabili'ty of tool kits would have been an important 
1 

consideratioh, as groups were highly mobile. 
r f' 

3. The quantity of occupation debris (i.e., tools, debitag~ 

faunal remains) found on sites mlght be strongly affeeted 

by factors other than length of occupation (i.e., con-

siderations with regard to conserving raw material, con-

tingency planning, or the use of expediènt as opposed to 

curated tools (Binford 1976). 

4. Finally, toolkits would have to have been versatile.' Raw 

, material eonstraints and economic necessity would have de-. 

manded an inherently flexible, and if necessary, innovative 

technologYi one in, which different raw materials, including 

bone, might have been used interchangeably and one in which 

the same tool mi!fht have ~ fulfill various ~unctional re-

qu~rements. ) \ 

Technological Tradition Constraints , 
The terrns li mie teehnology and teehnological tradi tion 

are 'most commonly used in a restricted sense:' to describe tl€. 
knowledge and technigues,reguired for the production of stone 

tools, that are carried in the minds of aIl or sorne mernbers of 

a prehistorie cammunity (Geier 1973:2) . In contrast to this 

normative view, the present study eEploys the tenn technology in 

i ts broade st sense: 

.. 

l' 
1 , ~ 

1 

.1 

1 



• . . as representing not only the tools and 
facili ties wi th which a group exploits the re­
sources of the envirorunent, but also cul turally 
defi'ned 'scientific knowledge' and ~ploitative 
techniques. . . aIl developed within the context 
of the group' s perception of i ts enviromnen t. 

(Denton n. d. : 13) 
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Technological tradition is also used in a broader way; sugg~st­

ing >1 that wh"at is transmi tted i5 not necessarily a detailed, cul­

turally dete~ined gui'de for" the production of' specific tool 

for.ms (mental templates),but rather an understanding of the 

properties of different raw materials, o:f the fimctional re-

quirements of tool kits (factors such as tool size, durability, 

edge angles) as related to anticipated activi ties, ~nd of a 

vaiiety of alter~ative production strategies or "back":up ~ys-

te ms " . The ,technolog'i"cal tradition would simultaneously 

estàblish the parameters wi thin which experimentation could 

take -place. 

'l'Wo ways in which these consider'ations might be re-

flected in the li thic collections under s tudy are suggested 

below: o 

'1 

1. The production of standardized tool forros would not have 

1 been an important part of the technology. 

2. The necessi ty for alterna te strategies of tool production \. 

meant that assembl~ge composition, even within the bOUl'lds 

'of the srune technological tradition, would be variable "and 
o 

possibly creative in i ts response to different s~ tuations . 

.. 
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Functional Constraints 

The functional demands placed on the lithic tech-

nology represent the ne.xt set or constraints to be con-

sidered. Tools are produced in order ta carry out either \ 

immediate or anticipated tasksi or to serve in the manu-

racture of other toolS (i.e., or wood or bene) . The nature 

of these tools would be influenced by cul turally defined 
? 

perceptions or what raw materials, and tool morphologies 

(including e~ angle and type of retouch) are suitab?-e 

for carrying out particular tasks. Thése decisions would 

~ in turn be tied ~o the raw material, environmental, and 

" . 

technological constraints already ·described. As a conse-

quence of this: 

1. Requirements that assemblages be versatile probably re­

sul ted in a system whereby many al ternatives, rather 

than rigid functional types, predominated. Therefore, 

raw rnaterials may have been reduced in such -a manner as 

to allow numerous options as to their 'ultimate- (utilized) 

forro. 

2. Ethnohistorical research suggests that bone and' wood tools 

probably constituted an important part of the assemblages. , 

Therefore, certain stone tools--found on si tes m~y have been 

produced specifically for use in manufacturing bone and 

wood implemen ts . 

Social and Individual Constraints 

Finally, and most difficult to assess, aré,social and 
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individual constraints. l am referring specifically te 
.-

social organizational .factors and also idiosyncratic be-

havior; both of which must have infl uenced the li thic pro-
o ' 

duction system, thereby introducin<j variation or "noise" 

not easily accounted for into the analysis. Stated another 

way, social organizational factors, suéh as group size, in-

teraction, and mobility patterns, may have influenced the 
( 

selection of particular problem-solving responses, in cases 

where several equally viable alternatives were available. 

Similarly, idiosyn.cxatic behavior could be expected to in-, 

~roduoe variabili tYi particularly in a subarctic context, 

where i t seems likely that aIl individuals (men and wbmen) 

would have developed at leas t a rudimentary, abili ty to manu-. ,-

facture the tools necessary for survi val. The limi ted data 

base for the Caniapiscatl' region, precluà.es a moré detailed 

__ ... i .... n ...... v..,..estigation of social.....-aruL individu~l~pa:t;"ameters. 

HypOtheses 

The foregoing ,model was used to gu~de the fo~ul a tion 

of a series of hypotheses ooncerning the structure of the 

lithic production system on sites GcEf'':'lS and 22B. 

1. Exotic raw materials (Ramah quartzite, black quartzite, 

che'rtJ wïll show evidence OI intensive use, suggesting that 

they were a preeious .commodity and were exploited to a 

maximum . 

. ' 

, , 
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" . 

Evidence will take the forro of: ~ 

reworking, .resharpening, and main taini~g tools 

curation (as demonstrated by the lack oÏ Ïresh fO.Illlal 

tools) 

small tool si ze 

flake utilization 

recycling through breaking up bifaces and large flakes 

(Crabtree 1973) 

reduction strategies designed to maximize a- li thic re-

source 
, 

2. Local raw materials will show a more expedient technology 

and 1ess conservation of the resource ~ 

Evidence will take the forro of: 

large arnounts and si ze of debi tage 

low degree of platforrn preparation (sorne of this may 

be attributed to the fracture properties of the rnaterial) 

3. Specifie raw materia+s were preferred for the production of 

certain too 1 types. 

4. Exotic raw materia1 was transported to the sites as preforma 

or bifaces. Callahan (1979:40) has pointed out the advan-

tages of reducing materia1s past what he cal1s the "crucial 

point" in fabrication, (Le'" major knapping errors tend 

no longer to occur and any flaws in the raw material have 

'been detected) before transportation. Also, these bi.facea 

could function as tools until designated for further reduc-
.. ~ 

tion. 

T , 

, , , 
! 
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Evi~nce will take the fonu o.f: 

large amounts of bifacial reduction flakes 

small .flake size 

high degree OI platIorm preparation 

~ use-wear on dorsal ridges of flakes resulting from 

bag transport or utilization oÏ the "parent" biface, 
y~ 

paucity of cores, cortical flakes, and chunks. 

5. The expedient tool kit (tools made, used, and disposed of 

coinciden~âlly) will reflect the fact that an important 

part of the technological system was the incorporation of 

anticipated functional demands into 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-

fo~morphologies. 

6. Data from the two sites (the Cl4 date, hearth, spatial dis­
f, 

tribution of de~ris, and choice of raw materials) suggest 

a common technological origin (perhaps affiliated with 

that of the Point Revenge Cornplex) . 

Evidence will take the form aÏ: 

similar patterning ar continuity in reductian stra-

tegies and manufacturing practices, as demonstrated 

by a comparison of attribute frequencies from the two 

debitage collections 

a comparison oÏ the spatial distribution of flaking 

debris 
/ 

1 

. ' 
1 
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, " 

7. A number of different reduction strategies occurred with-

i~ the lithic production system used by the occupants of 

the two si tes. 

a multivariate statistiçal analysi,s of the re~corded 

attributes will be used to suggest groups of flakes 

which rnay have resulted from different reduction 

procedures. 

The next chapter will describe.the rnethodology ernployed' 

in the debi tage analysis. It will fecus on the signifi,cance 

of the attributes selected with regar,d to validating or refut-

,ing '):he aforementioned hypotheses. 
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" CHAPTER 4 

',"< 

.1 ' METHODOLOGY 

Debi tage Sorting 

The initial strategy of the analysis was to di,vide 

each debitage collection ihto a number of basic artifact ., . ,. 
categories, ~each of which would receive individual analyti-

o~ 
o cal treatment. This process provided an opportunity to 

~ 

,familiarize myself wi th the material and tèÎ segfecjfate any 
. 

overlooked tool fragments, modified and/or utilized flakes, 
1 

resharpening flakes, and anom~lies. 
\ . 

,Fragmen ts resemblin9" 

sections of tools or that were just Itinteresting" were given 

temporary catalogue numbers and laid out on a table. A 

moderate degree of success wasr realized in conj.oining these 

pieces and the tool fragments,' as willl be shown in the next 

chapter. The collections were ,then divided by raw material 

type . Frequencies of different raw materials on each si te 
4 

aJ;e presen ted in Table 2. The shale is in a highly f~agmentaryJI 
, 

S'ta te and showed no évidence of ~olish. A cursqry e.xamina-

tion of the quartzjquartzi te specimens revealed a high degree 

of- variation in same morphological attributes (due to the 

fracture properties of the .material) but consistency in plat-

forro characteris tics (they were always unaltered or crus·hed).,-

~. , 

1 

i 
ï 
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-TABLE 2 

RAW.MATERIAL F,REQUENCIES 

Si te GcEl-15 0 

~blackqUartz~te 
Ramah quartz i te 

6490 

687 

chert l 

quartz and quartzi te 1208 

'other 

Total 

Si te GcEl-22B 

A 

black quartzi,te 

Ramah quartz H:è ' 

chert 

To:t:al 

• 1 

61 

8447 

2754 

74 

56 

2884 

% 

76.8 

8.1 

- .01 

14.3 

• 7 

100 

95.5 

2.6 

l'.g 

. 
100 

% (only black and oRarnab 
quartzite) 

9.6 

100 

'b 

if 

..... 11 

o 

o 

',' 
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As a result of these considerations, neither the shale nor 

the"quartz and quartzite was subjected ta in-depth analysis. 
1 

Their distributions on the sites, however, are discussed in 

the next chapter. Therefore, until othevwise indicated, the 

rest of this discussion will concern only debitage of Ramah 

a.nd black quartzi te. 

For each provenience uni t, the debi tage was sorted into 

platform-remnant bearing flakes (PRBs' - . complete and incom­

pIete) and fragments (flake and black shatt~r). 

The flake fragments were next counted and weighed 

collectively by provenience unit. This was done ta provide 

an estimate of the amount of.mass reduced on the ~'ite. No 

further analysis was conducted on these fragments. 

~ l'RB was labelled with a.sub-catalogue number and 

weighed individually. Table 3 presents the frequenoies in 

each flake class and the size of the eample selected for de­

tailed attribute analysis. The large number of flakes ,and 

the length of time required ta analyze individuâl ~pecimens 

necessitated sampling ta reduc~ the, ~91lections to a manage­

able size. For the. eight excavatruon units on GcEl-15 (C4, 

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

,GcEl-22B (2NIE, 3NIE) with the highest flake frequencies, a 
CJ 

50% random sample was ~aken from among the complete PRBs. 

the other excavation-units, aIl PRBs (complete and incom"" For , 
'. 

pIe te) '. were included in the aKalysis. 

, .. 
, 



• 

o 

• 1 

.,' 

() 

" 

TABLE 3 

Debi tage frequencies by '-:f1.ake c1.ass 

Nature of the Specimen 

l': 

PRB (complete') 

PRB (incomplete) 

fragmen'ts 

S~ple size f.tr 

Attribut~ Ana1ysis 

(complete and incamp1ete 

PRBs) 

, ,. 

, ' 

1 

GcEl-15 

N % 

1884 26.2 

1591 22.2 

3703 51.6 

7178 100 

. 1578 

'.\ ' 
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, 

GcEl-22B 

'N % , 

436 15.1 

815 28.2 

i 

1 
1 
1 

1634 56.6 

2885 100 

223 
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Attribute Analysis 

If the analyst careÏully selects the characteristics 
to be examined and understandp the derivations or im­
plications of each r:;racteristic, the analysis can 
result in a study t at e~es inferences and hypo­
theses on cultural ehavior patterns- a realrn as yet 
little explored. That is, output from one leve1 or 
type of study can_act as input Ior another 1evel of 
study. In this manner, a dynamic exp1anatory system 
is bui1t rather th an ,a static one where description 
is an end id itse1f. (Lavine-Lischka 1976:13) 

The significance and se1ec~ion of attributes is a pro-
1 

,--

blem of crucial importance and one that has received a great -__ ! 

amount o~ attention trom archaeo1ogists. Despite this fact, 
, 0 

there is still controversy abo~t types of attributes (i.e., 
, . 

morphologica1, tecnnologiêal, stylis~~~~their' r,ecognition, 
y 

and interdependance. ·For exarnple, although it is genera11y 

acknow1edged that the geornetry of the lithic\mass undergoing 

reduction, and the force and angle of the .blow de1ivered by 
1 

. the knapper have a consequent effect on tÏ)e morphology and 

------nature of the flak'e detac,hed, knowledge of the "relevant 

1 

attributes" of force and rnateri,als and the relationships among 
" ~ 

these attributes are still on1y partially understood (Gummer-

man 1976). l point this out to d~onstrate why a large number 

of attributes, covering a wide 'range of characteristics, were 
" ~ 'r 

;' selected for this s tudy . 

The definitions of ~ariable and attribute used here are 

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

l'or value which varies, or a.qu~tity which may take,any one of 

a specified set of values ll
• An artifact attribute is defined 

~ 

. . Q . 

1 
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as "a logically irreducible character of two or more states, 

acting as an independant variable within a specifie artifact 

system." l agree with Speth when he states that: 

, 

. 
The choice of the most relevant attributes cannot be 
basad on arbi trary or tradi tional cri teria. There 
wilr be no universal set of attributes which can be 
applied meaningfully to aIl problems. (Speth 1974:5) . 

Therefore it is,the dut Y of the analyst first to develop a 

clear understanding of the kind of variability that will be 

appropriate to her specifie problem. Once this has been de­

tet.mined, those attributes should be selected which permit 

quantification 'of this ~iability ~ the rnost effective and 

• least redundant manner (Speth 1974:5) • 

l have already outlined a,number of hypotheses devised 

to explain variability arnong the flakes in the collections, 

and have attempted to correlate certain 6è~4.nological 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 
, 

.ma'nufacture. As previously mentioned, it has been weIl docu-

rnented that the, geometry of the mass to be !laked and the pre-

paration of the area of fntended force application have a major, 

~ffect on the type of flake removed. In order to understand 

how these factors may be elucidated through'flake variables, 
, J 

l consulted both studies in the mechanics of conchoidal frac-

ture (Faulkner 1972, Speth 1972,.1974) and commentaries' 

on modern flintknappers' rep1icative experiments (Bonnichsen 

\ 

" 
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,1977, 'Ca11ahan 1919, Magne 1980f. 

Second, l examined reports o.f recent. debi t~ge analyses '1 
in order to evaluate the attributes used by other researchers 

(Burton 1980, Geier 1973, La1iberté 1981a, 1981b, Magne 1980, 

Magne and Pokoty10 1981, Pilon 1980, Pokotyl0-lS78). , 

Third, the descr~ptive capabilities of certain vari-
, 

ables we~e considered. For examp1e, variables of shape and 
, 

si'Ze', though not always direct1y ref1ecting manufacturing 

techniques, allow for comparisons of morpho1ogica1 simi1arity. 

Fourth, ~oroe persona1 experience in flintknapping 

,along with the initial exarnination of the materia1 unper study 

assisted in the process of attribute sélection. 

Last, and rnost important, l took account of th~se 
attributes thought to result direct1y from "aspects of the 

artifactoproduction strategy, in which the craftsroan had many 

options open to hiro n (Bonnichsen St Young ,n.~. : Il) • For example, 
o 

constraints of raw material availabi1ity and qua1ity meant that 

in the Caniapiscau 'region prehistoric f1intknappers were quite 

restricted with regards to the range of decisions made when 

selecting and shaping raw roaterials. However, two areas in 

.' \ '. . ""--which the Can~apiscau f1~ntworker could exerc1se a var1ety ~~ 

of decisions were in platform size, shape, and preparation and 

in ,the re1ationsh~p of the s,triking platform to dorsal surface'-, 

scâr configuration. ,Therefore,' variables ref1ecting thes,e . 
1j, 

factors w~re emphasiz:d. The result of this exercise was the 

'list of 19 variables il1ustra~ed in Figure 6. The variables 
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Data-____________ __ 

~ 
Sub. cat. no.L.L.LJ 
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are organized on a codi~g fo~ ta facilitate computerization 

9I the data. What follows is a b.rie,f discussion of the 

significance and measurement of the va.riabl'es used in this 

analysis. 

Raw Material 

The first pracess ta rece-ive attention in ani réç~:uc­

tron st'rategy i's the selection of the J;'aw material. As 

5tother~ (1974:53) has pointed out, the molecular quality 

9f the material will' affect the kinds of platform and core 

surface' preparatxon required. The experienced knapper will 

befamiliar wi B1 the ,variation arnong -materials and will know . 

what adjustments in production behavior are necessary to com-

pensate for the variation. 

The raw material types recognized in this ana~ysis are: 

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

ity of the collection~ from both sites, is of an ~"k~0..rr-0ri- . 

gin. It appears to have very sirnilar fracture prope,rties to 
<-

Ramah, but it has a· finer grain and lacks the "sugary" luster 

, characteristic of the l'atter material. Fi tzhugh has described 

a black chert which ~ay forro part of the R~ah series: 

Ramah chert occasionally grades into a cryptocry­
stalline black rock which appears identical to black 
chert, though when associated with t~'Ramah chert 
bed it usually'has a vitreous luster which the black 
chert often lacks. (1972:39) 

IQuebec archaeologists refer to Ramah as a-quartzite. 
l have followed this convention for the Ramah and the black 
raw material; however, outside of Québec both would Pfobably 
be identified as "cherts". 
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Granùey (1982:per.comm.) suggested that the black quartzite 

could originate in the wide variety of outcrop~ found along 

the Labrador coast near Saglek B~y. A petrographie analysis 

soon to be undertaken is expecbed to clarify the origin of 

the black quartzite, as weIl as its relationship to other 

cryptocrystalline rocks. 

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

often banded, translucent quartzite whose only presently 
\ 

known sources are along the northern Labrador coast (Gramley 

1978:38). Th,e Ramah found on the two sites is predominantly 

translucent with grey banding'. The far-ranging distribution 

'of Rarnah in the North~ast attests to its desirability, both 

in terrns of flaking and aesthetic quality. 

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

translucent stone with pronounced interbal planes of cleavage. 

Quartzite refers to a variable category of white to grey 

stones with notice&bly fine, granular tex~~ and few, if any, 

inte'rnal planes of cleavage (Gould 1978: 82). Cobbles or 

blocks of both these materials can be found in glacial de­
I 

posits throughout the Caniapiscau region. 

4. Chert: The chart found on site GcEl-22B has a light brown 

colour and, is fine-grained and vitreous in nature. Site ~. 

GcEli15 con tains one piece of dark grey. chert, with a mat 

surface. Chert sources are known to be present in a number 
o 

of geological formations east of James Bay although the 

exact location of outcrops has not yetbeen deter.m~ned. 
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FLAKE MORPHOLOGY 

Flake length 

This is a'Eeasure of the longest.dimension of a flake. 

The long axis of the striking platfoxm is used for orienta-, , 

tion along one axis of millimeter graph paper and a flake 
.. 

edge is used on the other. dA-B) 

Flake width 

This ~s a measure of the widest separation of flake 
• 9' 

edges 1 using the same method of- _ flake orientation described 

above. (s-C) 

~ '\. 

, ' 

A number of diffèrent methods have tieen used,' in the past, to 

record flake length and width. This llle~od was chos'en because 

it requires a lllinimum of subjectivity (aligning the lon~ axis 

of the striking platform) and is very rapide 
. 

Both flake length and width are thought to be dependent 1 . 
, 

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

fi " 

i -
1 
1. 
f 

" , 
1 
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1 

flake removal (Phagan 1976:18, ~okotyl0 1978:181). In addi-

tion, the progression of a specifie reduetion strategy shou1d 
-~ 

be refleeted in part by a graduaI deerease in flake dimensions. 

These measurements were taken only on complete flakes 

and flakes wnose fraetured edges did not alter maximum length 

~nd width. 

F1ake shape: The shape whieh a flake takes on being ostruck 

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

(i.e., gui ding ridges or laek thereof) and angle and amount of 

force are most-~tant. Geier (1973:33) suggests that pre-
, 

historie knappers had to be able to'produce flakes with speci-

Eie morphological charaeteristies in order to ensure the sueeess 

of thé artifaet. 

The following descriptive categories' of flake shape" 
, \ 

were used to determine whether patterning could be observed in 

the collections. 

1. Parallel 

2. ~arallel-eonvex 

3. Expanding 

, ' 

o 
.. 
'-, 

• 

-l""_' 
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( 
4". Contracti~g 

, , , " 

5.Convex 

" 

6.. Irrègular' 
, (, 

-' 
7. Oispiaced 

, ' ...- ~ 

8. Round 0 
, , , 

'" 

C 
\.,. ' '\ 

~ , 
" .. 

" 
,> '. 

L- 'i 
~ 
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9. Indeterminate (used for ~ncamplete PRBs whose shape could 

not be discerned.') 
, , 

Flake cur~ature: The first three attrfbute states of this 

variable record "the curvature of the ventral f1ake surface 

longi tudinal profile mea~ured along the b~lbar axis" (Pokotylo 

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

flakes with ventral surfaces that are straight longitudinally 

but convex laterally. (The proposed significance of these 

flakes will be discussed in the nexb chapter. ) 

Crabtree (l972a: 12) suggests that this variable depends 

on the inertia of the core - large masses of 'Stone will remain 

" inert because of their size and weight - and on the manner of 

the blow - arc-like blows cause curved flakes, while' straight 

l-ine b10ws produce straighter flakes. Ellis (l979a:4) proposes 

tha,t, in biface manufacture, f1ake curvature 'is a product of 
, 

the skimming nature of the flake removals, such that flley 

approxima te the lenticular cross seotion qf a biface. In an 

attempt ta reduce the subjective nature of this measurement, 
(' 

templ~tes were used to distinguish between thè first three 

. attribute stat,es. 
STRAIGHT CURVEO VERY CURVEO 

~-----~~-~-----~ 

.. 
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,pista1,'ehd 'tertnin'a:;tion: Bon'nichsen (1977:132) states that 
, .. , , . 
_ the "main determihant of flake terrrii'nation i8 the velocity 

, 
, , l '. . 

. bf ,thé fracture, fron t removing the f1ake. Fea ther termina-

tions,'·w}:lich'exhib;i.t il, sharp, thin f1,ake ll\argin at the 

~distaltend of the f1ake, are the most desirable type sinee 
. 
. th~~preseht we11-.eontrolled force application. Hingè 
1 

,:terminations are manufacturing,errors resulting froll\ in-

sufficien t for'ce of rernoval. Step terrninations can be a 

'".; 
res~lt of manufacture; however, in this analysis it was 

.1-mpossil?le to distinguisb these from fractures which occùrred 
, . 1, .. 

post-.depdsi tiona11y, ther~fore t;hey were gro,uped together in .. 
attribute 'state 3. (See also Crabtree 1972:190). 

'1. Feathered 

2. Hinged 

3. S~epped or broken 
o -
'-' 4. Feathe.r:ed/hinged 

~ 

5. Featheredjchipped • 
1 •• 

Bulb of Percussion: The two most common factors rnentioned as 

explanations for differing bulbs of'percussion aré the nature 
) 

of the percussor ~nd the amount of force app1ie&. For exarnple, 

~uto (197l~:1IS-116) states that a salient bulb is JOost com­

monly the product o,f a hard harnroer whi1e a diffuse bulb is 

eharacteristic--of so.ft haromer,; whi1e Crabtree (,1972: 6-7) 

'observes that saliency 

-force applied ~~lake 

• 

of the bUlt reflects the amount _of 

de tachmen t. ' .... subiècti ve evaluations 

\. 
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( 

of three'attribute states were used. 
l 

1. Blat 

2. Visible 

3. pronouncèd 
-
" 

70 

- . , 

F1ake thickness: The thickest point on 
5 

e flake- (inèluoding 

the bulb) was me~sured in ca11iper's ~ It hqs 
o 

been suggested that flake thickness re ects the location-and 

direction of the app1ied force which d~ 

(Pokoty1o 1978:18'2, Faulknero 19,72:1l[~-ii§). 
~~ 

Weight: 

J ' 

the flake 

Weight is intèrpréeed to Se representative of overal1 

f1ake dimensions - the relative màss, of the' f1ake - ana was 

)measured _to the nearest mi1ligram (0.001).' Given a cqnstant 

size or rn~ss of raw rnaterial, oqe would generally expec~ f1ake 

weigh to to decrease through ,the reduction sequence. (Pokotylo 
'. ' 

\ 
1978: 181, Ludowlcz 1980:6) 

;, G 

STRIKING PLATFORM CHARACTÈRISTICS 

Striking PlatfQrm kength: ~ 

This ;s/~ distance in .mil1imeters between the two 

pOintis (A-B) w:~ere the strikin~ platform surface intersects 

the margins of the flake (Pokotylo 1978:~81). Whèn app1ied to 
, 0' 

biface-retluction f~9-kes', _low platform length, values are inter-

~at.eà-as- :r:epr'esentihg;lïtere carefu1-'-attention te platform 

preparation, which would be critical in the final steps of 

manufacture. 

1 
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1 

1 

i 
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1 
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1· 
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Striking Platform Width: 

This is the maximal dorsal to ventral surface distance 

in millimeters, perpend'icular to the axis of the 5 triking .. . . /'" 

-

p1atform length (C~D) (Poktl,-ty1a 1978: 181). ,p laif~r.m width . '-' 
1 

should decrease ±n later reduction steps. The minimizatio.n of 

this dis tance is c'ri tica1 in bifaci';l flaking, where the objec­

tive i5 to thin the imp1ement sec.tion while remaving as lit1;.1e 
, ' 

as possible from the margins (Muto 1971a:63-73)" 'W.i1rnsen. (1970) 

noted that p1atform thickness lis apparentp·a' strong de:erminant 

: of specimen thickness and width, and, to a lesser extent, of 
:;;J- ::Ol~ 

specimen 1ength. 
, .... ~; '1' 

Both 1ength and width rneasuremehts were tak~n 

using a loupe gradiated in mil-limeters.' 

, , 

This arttrib~te is observed as an overhang. on the ven-
, 

trà:l f1ake surface immediately adjacent ta the 'st;riking plat-
l 7 ' 

• ,.. 1) 

ferme A certain amount af controversy exists cancerning the 
, '.. \ , , 

significance of this, a ttribute (Crabtree 1972: 74, Muta 1971a: 
. ,j , fi-' 

114-115, Bonnichsen '1977:165); howeler', there' daes S'ee~ to b~ 

general consensus that 1ipping on flakes occurs durir~g bifacial 
, 

thinning an\d finishing steps. Fo~ this reason, presence or 

-#Il. absence of lippin,,! was 

.' 
Ç'. 

. . 

\ 

" 

.' rec~rded.';/' 
., )'1 

! , ':\ 

~ 
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." 
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Shape of the Striking Platform: 

.. 
TO a certain e:Ktent, the shape af the striking plat-

fOIm will reflect the configuration of ridges on the core . \ 

• 
. , 

. surface and the flintknapp~s 1 chaice a.f where blaws are 

'ailned (i. e., at, natural ridges, between \two ridges, etc. .' . .). 

Processes involved in preparing ridges, maving them or straight-

1 
" 1 

. ening them May alsog

, in part, be determined by an examination 
\ 

• J 

of the shape of the striking platform (Stothert 1974: 54-55) • 

1. Punctiform: platforrn shape is roughly circular and ex-

f ..... -, 
tends less than 1 mm in any direction. 

• 
o 

" 
\ < ;/ 

1 c 
. \ 

2. Linear: surface ,area of the platform extends toward 
, , 

the" lateral 'edges of the flakej the width of 

the platform is minimal. 

c==tJ \ 

• 1 

"3. Triangular: dorsal edge pea~ed, ventral edge straight.· 

\ 

4. Triangular 'Convex: dorsal edge peaked, ventral edge 
\ 

convexe 
; 

" -

j 

! 

lL_,,_ 
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'1 
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,1 

} , 

,,! 

, 
5. BicçmvexL dorsal atld ven tral edges 

• < 
sy.mmetrically convexe .. 

'C> 

~ 

6. 'c~lve-convex: dorsal edge concave, ventral edge convexe 

.. 
,-

1. Convex-concave: dors,al edge convex, '~entral edB~ concave. 
, 1 • 

1 < 

8; _ Plano-convex: 'dQrsal edge, plano,- ventral edge convexe ,.It: 

'9. Convex-pl~mo: dorsal edge c'onvèx, ventral- edge plano' 
h .. 

10. nCh~eau de g~ndarme",: results fz:om striking one flake 

directly behind another. 
, 9 

, .. 

11. W~nglikè; ~S~l edge peaks rapidly then curves downward, 
. \ 

ventral edge c9nvex. 
.. 

ê 

'. , 
\..-.. ' 

.. , 

t , , . 
:... , ... /- "" ""~, • 'Ou _ .... __ . '.' . 

.. 
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-
12~ Double ~ "t:wo adj~œnt plat.f.orins are visible (one of these 

~ ~ 

is probably cunintd(i~na1 'and .t;esu1 ted from the 

si ze or posi tion of the impactor). 

Modification of the Striking Platform Surface: 
, 

This variable measures the treatment of the platform 

with respect to flake removals. The treatment may be inten­

tiona1 in order to faci1i tate the applica.tion ef the detach-
Q 

ment force, or i t may have res ul ted from previeus flake re­
'~ 

movals and edge prepara.$on. One would expect more p1a'tform 
.:= 

preparation to be evident in advanced stages of artifact ~nu-
. 

facture that require specifie flake rernoval patterns to achieve 

the desired end product (Pokoty10 1978:190-191) • 

1. Smooth: a single facet striking p1atforrni smooth and un­

modified. This characteristîc can occur when the 

platform area ~rom which the f1ake is detach~d is 

unal tered or covered by a large flake Bcar. 

.2. Faceted: the platfonn surface exhibits small flake scar 
, 

ridges eJCtendiz:1g acroes the width o.f' the p1atform 

resul ting from intentiona1 "or previeus flake re-

movals. 

1 
• 1 
, 1 

1 
i 
1 
1 

1 
! 
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-
3. Abraded: the pla,tfoJ:Il1 0 s~face ls entirely I01ll1ded, show-

. .. 
oing evidence of intentional grindi~fg or ~radingA' 

. , 
4. Dihedra~ (Crested): the p).atfonn surface is formed' by two 

. t J 
r· 
1 

facets. This may indicate an intenti~nal process 

bY\Which the stri~ surface of the flake i9 moved 

in line with its face. (Muto 1971a:67) 1 . 

, 
5. Faceted-Aëraded: - the platt:om surfac1, i5 rounded but still 

1 

shows evidence of previous fadeting. 
\ ' 

t 

6. Scala.r: the platfopn surface lis cbvered wi th step-fractures ' 
~ 

and shows some evidence of crushing. These character- , 
. .1 

.istics ~ay result from the application of excessive 

force ~o the platf-orm. . " 
{I 

" 

f-
i> 

, "' 

~ 

'- " \' " . 

, ' 

- ' 
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Modification of the Dorsal Edge of the Striking PlatfoDn: 
) 

This measures efforts to change the dorsal flaking 

angle through alteiations on the dorsal surface immediately 
" 

beneath .the striking platfor.m. Such action sèrves to 

, strengthen and position the plat.form surface, thereby avoid­

ing platform collapse due to overhangs and similar kinds of 

ineffective flaking (Pokotylo 1978:19I-19~i see also Crabtree 

I972tlS and Muto 1911a). Unfortunately,. it is often im-

possible to distinguish when this variable occurs intention­

ally from when it results from the impact of the percussar 

(except in the case of abrasion). This factor must be kept ~n 
mind when evaluating the results. 

1. Unaltered: flake scar ridges of previously removed flakes 

intersect the dorsal edge of ,the ~tri~inq plat-

forma 

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

1 

moved where they intersect the striking plvatform • .. 

;.1 

, . 

" 
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'3. Stepped:' the edge lOO~ "battered" ~ and is covered w.ith 

small step-fractured remo~als. 

". 
• l 

, . 
4. Abra~d: ëhe edge shows evi den ce' of grinding _against a 

~i -, 

hard surface. Abrasi~n is thought te strengthen 

the pla t.form by removing thin and weak parts and 
oi>' • l 

creatingoflmacr,oscepiç' surface f1aws which facilita~e 

"the 'initiation of fracture (Sheets 19 7J). . , 

. s. Abrad~cd-Trimmed: a combination of 2 and 4. 

.' 
Il :~ 

, , 

" .. 
1 t., 

6. Abr.aded-Stepped: a combination of 3 and 4 •. 
, , 

f!; , . 
7.' Not observable. , , 

., . 
\ , 

, " 1 
, '1 " 

~- , ' 

, . 
"" ~ ... ~,..- • ;r.~ - ;' ..... " 
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porsal Surface Flake Scar Patterning: 

The patter~ of dorsal Ïlake xemoval 'affects the 
- . 

eharacter aÏ the flake and ean oifex processual insight with 

regard to the direction of previous removals and the utiliza-
l \-L_ 

tion of specifie s ~ategies of reduction. Four general attri- ·r 

bute states were recorded (Pilon 1980:53)_.--:.---

1'. Uniform:' the dorsal surface presents a single sear. (No 1 
~~ 

cort::i.cal flakes were observed in the coll.ection.) 

; 

\ 2. Iiongitudinally faeeted: flake scars have orientations or 

.' dire-ctions paral.lel to the longitudinal axis of 

the flake. 

!# • 

3. Marginally faceted: .flake sears merge towards the longi-

tudinal axis or a central point on the flake: 

, . 

'" ... 
, ' 

-( : 

" 

y "~&', 

. . 
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------------\- -----

' .. or flake scars have orientations or directions 

perpendic':llar to the f1ake' s ~i,s OI detachment • 

/ 
/ 

, 

! 

/ 

4. ~rregularly faceted: no overall p~ttern' to f'lake scars. 
~ l' 

Polish on Dorsal Surface Ridge/s: 

Presence of this variable indicat.es tli.at dul1ing or 

scarring has occbrred along ridges on the flake' s dorsal sur-, . 
face. This can resu1t from exposure to natura1 elements. 

It can also Qccur through abrasion' if li thic pieces are carried 
\ 

tpgether' in a skin bag, .or as a res~lt ,of uti,tization. 

1. 'present 

2 .• absent 

Dorsal Flaking Angle: 

The angle be:tween the plane of the striking platform 

width and the average, dorsal surface was lIleasured in 10 degree 

intervals, using a template. Wilmsen (1970) has stated 
. 

that specimen thickness and high dorsal. flaking angles are 
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could be impl,e.ment.ed -in part by control1i~g the striking 

direction and the point of striking force application. In 

the case ~=-~~facial reductio~ the cross-sectional -th-ick­

ness of tqe biface ~radually decreases. Consequently, dorsal 

flaking anÇJles will become more acute as the reduction pro-
\ 

cess advances. This variable was recorded only for those 

flakes on which it could be measured with a reasonable degree 

of accuracy. 

Recording Procedures 

Three Feople reco~ded the flake attributes ana informaI 

blind tests were conducted frequently in an attempt to ensure 

standardization. When this process was completed, the infor.ma-

tion was computerized and attribute frequencies were tabulated 

for each si te and also for each excava tion uni t wi thin the two 

sit;es,.· These results '{ere analyzed by using a multiple cor­

respondence analysis. The resul ts of the analysis and inter-
, 

pretations drawn from them are presented in the next chapter • 

.. 

~ __ '''1'--_' 
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,. CHAPTER 5 

THE LITHIC ANALYSIS 

'. 
In' the two previous chapters, l describe,d my areas' , 

of analytical ,concern and suggested certain flake attributes 

that should beobs~rved in arder ~o measurt variabilit:;: in 

stone tool production and use on the two s~tes under study .. 
\ 

This chapter presents the technological analysis. of debi tage 

'·'.and an examina tian of the tool collections. The'results' will 
~ 

be de'alt with in four separate sections: attribute frequencies, ..... 

statistical analysis, distributions of 'raw rnaterials, and de-

5cription and spatial distribution of ~ools and conjoined 

artifacts. Finally, the original hypotheses are reexarnined~ 

followed by suggestions for future applications of this rnetho-

dology . 

1. Attribute Frequencies 
o 

Attribute frequencies were cornpiled separately for the 

si tes and then compared. This was done not only,,:t0 study int;er-
1 

\ 

assemblage variability, but also in the hope that the debitage 

would provide some insight into the quaI'ltitative patternin9J o~ 

technological attributes and their significance as measures of 

variation in reduction strategies. 

The attribute frequencies for bath sites are presented 

\ 
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in App~ndix B under three headings: flake morphology, strik-

ing platform characteristics, and dorsal surface ~oIphology. 

Da,ta pertaining to the quanti tati ve variables are" presented 

using histograms based on twenty-xive classes of equal length, 

"arbi trarily chosen. Means, standard deviations, and coeffi-

eient of variance percentages (standard deviation divided by 

the mean) were also calculated. Al though stratigraphie' levels 

were recorded in the analysis, no distinetions1were made when 

eompiling th~ frequencies" sinee both si te GcEI-lS and GcEl-22B 

appear to be single occupation~~ The sites will be referred to 

as 1115 11 and 1122B" for the rest \ this presentation. 

Flake' Morphology 

Flakes on both sites are exceedingly small, as demon-

strated by the histograrns illustrating flake length, width, 

and thickness. Yet, ,si te 15 con tains a sligh t proportion of 

flakes tha tare l'arger and thicker than those in the san'tple 

from site 22B', while 22D has a higher proportion of flakes in 
'-

the smallest size categories. As would be éxpected, this 

trend i8 borne out 'in a comparison of flake weights. On site 
# 

15, 68.5% of flakes weigh 1ess than .12 grams, while on 22B 

78.9% of flakes are in this category; whereas approximately 

3% of flakes on 15 weigh over lcgram as carnpared with only 1% 

on 22B. 

,The shape of flakes on the two sites is very similar. 

This is perhaps part1y a reflection of the limited number of 

) t 
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fo.t1:ns which any, flake can assume. 0 The highest percent~ges 

of flÇlke shapes on both si tes are expanding (n.6% and 24. 8%, 

respectivéiy) followed by displaced, convex,- and irregu~ar. 

Si te 22B has a higlier proportion of displaced flakes than 

site YS, while tlae opposite is the case for contracting 

shapes. 

ApproXLmately 45% of flakés ~n the two sites are 

straight while ano~er 30 to 35% are curved. A higher per-

oentageof'flakes on site 15 are very curved (8.1% to 3.7%) 

while site 22B has a slightIy higher percentage of'dorsally 

curved flakes (7.8% to 5.3%). 
1 

k comparison of the resul ts concerning bulb of per-

cussi?n show that approximately 60% of aIl flakes have fIat 

or non-apparent bulbS. The frec;tuencies for the other' two 

, 

attribute stàtes vé!ry somewhat, with site 15 containing a 

higher percentage of "slight bulbs while site 22B has a higher 

frequency of pronounced ones. Unfortunately th~ctj.ve 

method ot recording this variable precludes assigning much 

importance to these small variations. 

Distal terminations a,re primariIy feathered ai featheredJ 

chipped. A low percen tage of hinge-fractured. flakes is found 

on each site (3. 6% and 4. 1%) • 

Striking Platform Characteristics 
1\ 

There fs once again remarkable similari ty in this set 

of attribute frequencies for the two si tes. .Striking platform 

L____ __~_ ~ ______ ., ___ _ 
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lengths ex tend over a large; size range than widths, wi th, 

t;h J highf!st ~~equencie.s between 1. ~ l!lIn and 5. 0 ~ f.~r both 1 v 
G ' • 

si tes. Si te 22B c.ontains a higher proportion -OI flakes wi th 

striking 
, 

platform widths of less than • B :mm (62.2% compared 
! 0 

to 51.6% t'or si'te 15) • 
, 

The percentage of flakes with Iips "is high and almost 
~ 

identical "for the two sites (site 15, 37'.9% and site 22S, 

35.3%). If this is a reliable indicator of bifaci~l reduc--
. ~ 

;tion, more than one-third of the flakes in each. collection re-

sul ted from this process. 
.. 

.c. 
Striking platform shapes tend to be equally di vided 

, ~ 

among triangular .... convex, bi-convex, concave-convex~ and pIano",: 

, convex" wi th these fOti-r forms accounting for 75% of aIl fiakes 

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

, , 
i r 

" 

1 
1 

'.1 
1 
1 
1 

( 1 

1 
'J ---1 

predominan tly 

) - st'riking platform shapes also exists. 

Striking platforrn surface modification is 
':. 

smooth Or faceted (si te 15, 34.2% and 32.3% and si te 22B, 23.4% 

and. 2 9 . 8%) • The figures, fo+, faêeted pla tforms correspond weIl .{ 

'" wi th those for Iipping, and would seem to poin t to a dis tinction . 

between bifacial reduction flakes wi th faceted, l'ipped plat-
1 

o forms and other types a:f flakes< wi th s.mooth or unal tered, un-

lipped plat:for.ms. Si te 22B has a higher percen tage . aI plat­
r 

fo.tnls wi th roughJs tep .fracture# (s(:alar) surfaces (19. 7% to 
~ 

9.0%). This represents one a:f the only divergences in attri~ 
, .' 'b' -' 4 

bute :frequencies :for the two si t~s, a~d perhaps ,suggests -th~_ 

use of a different impactor ar gre~ter force "to remove sorne 

of the flakes found on 22B. 

,. . 
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An examinatfbn ofodorsal edge modification of strik­

ing platfor.ms once a~ain dernonstrates inter~site simi1arity, 

and a distinction between Ilakes with unaltered platfoIms' 

and those wi th traits characteris tic oI bifacial reduction . 
. 
Site 15 contains 36.6% unaltered platforms and 23.8% trimmed. 

'These samè attribute states are found on 34.4% and 18.3% of 

flakes from si te 22B. Dorsal edges wi th step-fra,ctures are 

, slight1y higher on 22B and probably correspond to thev higher 
l , 

percentage of sca1ar platform surfaces. ~requencies for flakes 

'shQwing abrasion are virtually identical for the two sites 

(16.1%). 

Dorsal Surface Morphology 

Approxirnately 50.% of flakes in both collections have 

longitudinal1y oriented flake scars 'with another 16 to 20% 

showing irregular faceting. The low percentage having mar-

ginal flake scars is to be expected since flintknappers 
. 

commonly aim their blows directiy behing the scars and ridges 

formed by previous flake removals. The relatively high fre-

quency of flakes with unifarm surfaces (17.3% and 23.9%) .is pro­

bably a reflec~ion of the sIDall size of the flakes and their 
, -, 

position within the reduction process (i.e., towards the com-

pletion DI artifacts). This'would exp~ain the higher propo~~ 

tian of unifor.m dorsal surfaces on site 22B sinee the site 

also con tains a eorrespondingl~ higher pereentage of very 

small flakes than does site 15. 

. 
" 
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{, On both si tes appro.xiroately ·5% of the <flake sample 
~ , 

shows polish on one or more dorsal flake ridge. 

The distribution of dorsal flaking angle measurements 
! 

indicates that the vast majority of flakes in the sample have 

angles of less than 90°. Site 22B contains a slightly higher 

proportion of flakes with very acute angles (30.1% measure 

between 36° and 52° compared ta 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 
l , 

Inspection of the indi vidual attribute frequencie.s and 

their inter-si~;e comparison reveals two main tendencies. The 

first concerns the nature of the stoneworking which occurred 

on the si tes. l t would appear tha t bath biface reduction and 

core or preforrn reduction were taking place. The size of the 

flakes, combined wi th the range of different s triking platforrn 

shapes, the arnount of abrasion 'found on striking platforrn 

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 crucia~ last steps of production, when 

even slight errors can destroy the artifact. Site 15, and 

site 22B to a more limited eftent, also, contain larger flakés, 

flakes with large platforms, and flakes with unaltered strik-

ing platforms, aIl of which would indicate that sorne core or 

preform reduction was occurring. 

The second tendency is the striking similarlty of 
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attribute _frequencies in the two collections. It is possible 

that the dominant raw Eaterial, black quartzite, assumes a 
• 

limited range of morphological characteristics when, fractured. 

The potential for variation, as dernonstrat~~in'the different 
'" 

attribute frequencies, however, appears to support the conten-
-

tion that s~milari ty resul ts from use at both si tes of the 

sarne technology, incorporating comparable reduction strategiés 

and obj~ctives. 

Although the attrib~te frequencies themselves suggest 

sorne. interpretations for the debitage collections, their poten­

tial for thEt extraction of behavioral information is qui te 
• 

limited. Without an understanding of which attributes covary, 

and which account for the ~ost observed variation and have the 

least redundancy, the analysis must remain at a descriptive 
r- ~ 

/ 

level. In an attempt to qvercome ~is problem, and 'to try to 
~ f 

identify groups o~ flakes indicative of production units and 

reduction strategies, a multipJe correspondence analysis was 

ernployed. 

II. Statistical Analysis 

o Multiple correspondence analysis (MCA) is a multivariate 

statistical technique that 'w~s developed in Françe in the late 

1960's (Benzécri 1973). The references consu1ted for the pre-

sent study were Bensimon (1979), 'David and Dagbert (1975), 

Fenelon (1981), Landry (1975) r ~d Teil (1975). The method is 

a variant of principal components factor analysis and has as 

its objectives ta reveal the existence of correlations between 

~ 1 
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measurable variablesi to identify, if they exist, certain sub-
. 

g~oups which are representative af the entire papulatiQn under 

studYi and to characterize these sub-groups by one or many 

" measurable variables (Landry 1975). In contras t ta principal 

components analysis 'which employs, quantita~ive data only, MCA 

can deal w±.th both quantitative and qualitative variables. 

Clark (1982) distinguishes between two kinds of data 

analysis, confir.matory (with an emphasis on hyp~thesis test-

ing) and exploratory (which emphasizes the use of systematic 

pattern-search techniques ta suggest relationships among 

"~ sui tes of variables). Exp1oratory d~ta analysis 

employs visual methods'and (visualiy repre­
sented) n~n~parametric measures of central tendency 
and'dispersion. The techniques advocated are re­
latively simple and straightforward, and thus less 
likely to be abused than more cornplex procedures. 
Moreover, they can~ be used with qualitative (nominal, 
ordinal) as weIl as metric (interval, ratio) data. 
(Clark 1982:250) . 

The MCA method is an "explora tory" technique in that no ~ priori 

distributional hypothesis is assurned. TheDresults or hypo-

theses are derived directly from the da1;a sets evaluated (con-

sequent1y, to test for signific~nce would be meaningless). The 

MCA rnethod seems to have been little used in archaeologYi 

nevertheless, sinee ~e completion of my analysis, a paper 

suggesting the potential ~f correspandence analysis (which 

treats only quantitativé data) a~d illQstrating SOIDe applica-

ti~ns to archaeological material has appeared in print 

, (B~lviken et al., 1982). 

-1 
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'l'he mathematical basis of the i1CA .rnethod is explaine~ 

in détail in th~ references citep a?;ve. F~i the purposes of 
_ 1 / ~ 1 ~ 

thiS. presentatio~, ? b~s,ie ~verView Of" ~.e teçJniClue ShO~l~ 

sufflce. The general ldea lS to locate the plane (or view-, . . 

'point) which best dep\cts the distributiçm oÏ points .t;epre­

senting ~lo~s of the varying attribute states recorded for 
., 

each sample. The outcome is a gra)?hic represent·ation .of. the 
t , 

atEributes in a two~dimensirnal subspace. The coordinate 
(1 

"-axes in the reduced aa~a space represent the factprs which 

aCGofmt for the -most ;trariation and "which,rnay express archaeo-
, 

~ogical effects tha.t were hidden in the unordered raw data" 

'" (Bolriken, et al., 19~2:43r. 'rf ther,e ois residual variation, 

a' second or third fac~or wiLl,be extr~Œted and plqtted sepa-. 
~ 

rately. TheI) , by examining the location of the attritutes 

w~th resp~c-t to the coorcÜnate axe~ and the Qrigin (the point 

where the two axes intersect), conclusions can be drawn re-

garding whic~ attribute(s) comprise the factors and which co-

vary, are aty.piçal,àr rare~y co-occur. Interpretation of the 
. . 

graphie djsplay reguires freguent~ref~rence to a contingency 
l ' "'-

table of ~solu~e and ~elative freguencies qf attribute com-

binations, produced by the progra.rn (Tableau de Burt~. The user 

is entirely responsible for assessing the results and attribut-
" 

ing'archaeo1ogicai ~eaning (if warranted) to them. 

PEocedure 
1 

The'original sarnple of 1578 flakes from site GcEl-lS wa~ 

reduced to the 1198 complete PRBs. Since the prograrn requires 

Il 
" . , 
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t ) 
, " that the data s,ets submi tted be complete, specimens wi th 

missing measurements were excluded. For the sarne reason, the 

variable "fiaking angle" was not ,consïdered. The data from 
<, 

CI 

site 22B was not included in the statistical analysis, dué 
. 

to the smail sample size (223) and the similarity of attri-
q, 

hqte frequencies for the two si tes. 

The" uni ~ of measurement empl~ in the study of the 
.i" 

dat~ set must ha~e the same meaning throughout the matrix. 

Therefore, the quantitative data were characterized using a . . 
logical code, i.e., the range of each variable was divided 

into te~ classes, and values (or rneasurernents) were considered 

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

tative data we+e non-nQrmally distributed, they were rèexpressed 

in log equivalents to facilitatê the selection of-relative dis-
1 

tances between values and the division into classes. The actual 

rangè~in ~easurements represented'by these classes and an ex-

planation of the code used rO,r' the qua'li tati ve variables are 

• 0 presen ted in Figure 7, in the order in which they appear in 

the analysis. 
, . 

~ ~ .. 
" 
Resul ts 

( J, 

The program first proâuces two symmetrical matrices --• 
'consisting of the absolute and relative frequency of corobi,na-

tions of attributes encountered in the sample (Tableau de 

Burt). The prograrn then extracts the 6 Most important Iactors, 
1 

and the perc.~ntage ôf variation accounted for by each. This 

information is reproduced in Table 4-. 

\ 
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) FIGURE 7 

ATTRIBUTE IDENTIFICATION CODE 
fi 

ATTRIBUTE CODE \ DESCRIPTION 

F1ake 1ength lFL under 3. 8 mlI1ime ters 
2FL 3.9 - 4.9 
3FL 5.0 - 5,.9 
4FL 6.0 6.8 

-5 

SFL 6.9 - 7.9 

~ 
6FL 8.0 - 9.1 
7FL 9.2 - 10.6 
8FL '10.7 - 12.7 
9FL 12.8 - 15.9 

10FL 16 and above 

Flake width 1FW under 4.3 mi1Iimeters 
2FW 4.3 - 5.2 , 
3FW 5.3 - 6.1 
4FW 6.2 - 7.0 
SFW 7.1 - 7.9 
6FW 8.0 - 9.1 
7FW 9.2 - 10.4 
SFW 10.5 - 12.2 
9FW 12.3 - 15.1 

lOFW 15.2 and above 

Flake shape IFS para11e1 
2FS paral1e1-convex 
3FS expanding 
4FS contracting 
SFS convex 
6FS irregu1ar 
7FS disp1aced " 

~ 8FS round 

Flake curvature 1FC straight 
2FC curved 
3FC very curved 
4FC dorsal curved 

pistaI termination 1DT feathered 
2DT hinged 
3DT snapped or broken 

{ 4DT fe a there d)hlnge d 
SDT f e.a there dJ chi pped 

1_-

/ 
1 

1 

/ 

/ 
/ 



( 

/ 

( 

'L __ 

l' 

ATTRIBUTE 

\ 
Bulb of percussion 

',1 

Platform 'length· 

\ 
Il 

Platform width 

Lipping ,:; 

Striking platforrn 
shape 

1 

FIGURE 7 (cont inued) 

CODE 

IBP 
2BP 
3BP 

IPL 
2PL ' 
3PL 
4PL 
5PL 
6PL 
7PL 
8PL 
9PL 

lOPL 

IPW 
2PW 
3PW 
4PW 
5PW 
6PW 
7PW 
8PW 
9PW 

10PW 

lLP 
2LP 

lSP 
2SP 
3SP 
4SP 
SSP 
6SP 
7SP ~ 
8SP 
9SP 

rOSp 
11SP 
l2SP 

D 

A 
l' 

fIat 
visible 
pronounced 

under 1. SO millimeters 
1.?0 - 2.23 
2.24,- 2.63 
2.64 3.04 
3.05 3.49 
3.50 - 3.99 

'4.00 4.49 
4.50 - 5.39 
5.40 6.79 
6. SO and above 0 

und~r O. 3S millimeters 
0.38 - 0.49 
0,,50 0.60 
0.61 - 0.71 
0.72 - O.StJ. 
0.81 - 0.9~ 
1 • 0 0 -' 1.'1 7 
1.1S - 1,,43 
1. 44 - 1. 89 
1.90 and above 

present 
absent 

punctiform 
1inear 

, 
\ 

) . 

triangular 
triangul~r-convex 

. bi-convex 
concave - con vex 
conve.x-concave 
plano-convex 
conve.x-pl ano 
chapeau de gendarme 
winglike 
double 

.-

(, , 
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'.FtGURE 7 (continued) 

• i!I 

ATTRIBUTE , . 
• , 

Striking platform' 
surface modification 

Striking platfor.m dor­
sal edge modificati9n 

". 

/ Dorsal flake sqar 
patterns 

Polish on dorsal 
ridge (s) 

Flake thickness 

Weight 

CODE 

lMP 
2MP 
3MP 
4MP 

"SMP . 
, 6MP· '" 

7MP . 

IDM ...... Î 
2DM 

, 3,DM 
40M 
SOM 
6DM 
7DM 

IDP 
2DP 
3DP 
4DP 

IPD 
2PD 

1FT 
2FT 
3FT 
4FT 
5FT 
6FT 
7FT 
8FT 
9FT 

10FT 

lWE 
2WE 
3WE 
4WE 
5WE 

.' 6WE 
7WE 
8WE 
9WE 

10WE 

DESCRiPTION 

smooth 
faceted 
~aded 
di1\edral (cres ted) 
faceted .... abraded 
not observable 
roughjstêpfractured 

unaltered 
trimmed 

.,' stepped 
" abraded 

abradedjtrimmed 
. abradedjs tepped 

not observàble 

uniform 
longi tudina1. 
marginal ~ 
irregu1ar 

present 
absent 

under 0,.66 millimeters 
0.79 
0.93 
1.17 
1.19 
1. 36 
1. 56 
1. 79 
2.19 

0".66 -
0.80 
0.94 
1.18 
1.20 !... 

1.37 
1.57 
1.80 
2.20 and above 

un der 0.015 grams 
0.-015 - 0.023 
0.024 0.033 
0.034 - 0.046 
'0.041 - 0.061 
0.062' - 0.083 
0.084 - 0.111", 
0.112 - 0.149 
0.150 - o • 25'9 
0.260 and above 

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

.J expected in an analysis using such a high n1JIt!ber· (105) of 
.' ' 

possible attribute states. 1,'In effect, the attrib1.lte$ compris-. 
, . . ,. 

ing t:l}e first factor account for 5' tim~s as much variation as 

do the o,thers; therefore " tlYese l'ow perèen tages should not be 

treated 'in an overly pessimistic manner. 

Table 5.outlines the absolute contribution? of the 
\ 

differen t variables ,to thoe firs t six factors., An e.xaniination 

of this table" shows that the first two factors consist pri~arily' 

of variables describing flake mass or ~ize. The third factor 

is accounted for by variablep of flake size combined with strik­
'( 

ing platfo,rm surface and dorsal edge modification. ,The fourth 
li ' "4 . ' 

consists of weight, flake width, p~atform shape, platform leng'th, 

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

be summarized as a factor of overall flake ,~orpho~ogy: . Strik-, 

ilt platform.shape dominates the fifth factor, and weight the 

sixth . 

, 
1 

l 
1 

l' 
1 
1 
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TABLE 5 

ABSOLUTE CONTRIBaTIONS· OF VARIABLES TO FACTORS 

VARIABLES FACTORS 

1 2 3 4 5 6 

. Flake 1ength .. 14.3 15.3 li:.! U 4.8 J:..1·2_ 
F1ake width 15.8 ru 12.2 J.J..Ji .1-•• J.._ ].~.:§. - . 
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 ~ 

Dis ta1 tennination 0.7 0.1 1.4 1.7 2.7 3.4 

Bulb of percussion 1.4 0.6 1.6 4.2 .a..!>. 1.4 

Striking platfoJ:m 1ength 10.4 ].:!. 5.7 10.B 5.8 2.7 

Striking platfoJ:m width 10.7 .. 9.,..5. 5.6 ~ 7.3 ---rf1' 1.9 

Lipping 0.8 0.7 4.0 0.8 0.0 0.0 

Striking p1atfonn shape 2.3 3.1 5.4 11'. " .19.8 8.9 --;--

Striking p1atfo:on surfaœ 
noclification 4.0 1.4 9.3 2.8 "J~ 4.2 , 

\. 
Striking platfoJ:m ooISal edg: Il 

pDdification 3.1 0.6 10.0 4.2 6.5 6.8 ..,. 

IDrsal flake scar patte ms 1.0 1.1 2.6 5.1 lO .. .l. 4.7 

Polish on èbrsa1 rid~ (s) 0.7 0.6 0:2 0.0 0.3 0.3 

_ F1ake thid<:ness 15.1 16.1 4.8 5.3 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 a;Lso produces graphic representations 1 
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of these resî'ul ts, F:l'gures. 8 and '9 illustrate the plots of 

factor l versus factor 2 and factor 3 versus factor 4. The 

differen t classes of individual quantitative variables have 

been joined wi th lines to i·llustrate the progxession in rnea- • 

surements. Other variables are .identified by thei'r codes 

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

their locations. 

The Most striking feature ,of the first plot (factor i ver­

sus 2) .,is the concave curVè in the plane defined by the two 

axes. AlI of the variables describing .flake size (weigh t" ' 

flake length, flake width, flake thickness) follow the same 

trajectory and in effect repeat the same i,nforrnation, Know­

ledge of flake weigh t alone shoul.d suffice for analysis i the 

other size estimates provide no new information. This lends 
~ 

support to pokotylo's findings (1978). Platforrn length and 

width, to a certain degree, aiso fo'llow this path. Yet, on 

occasion they ca~be independent of flake size (i. e., a cer­

tain proport~on ° small flakes have large platforms and vice 

versa). The hori ontal axis distinguishes the srnal.lest flakes 

from the largest, wi th the majori ty of samples found towards 

the center of the graph. The only variable that fluctuates 

independently of the size factor is flake curvature. "n other 

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

of size. Flat and slight bulbs of percussion axe also somewhat 
1 '" .> independent, although p,ronounced bulbs are definitely associated 

with large fl~e size. 
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o 6... 
Those attributes, which cluster around the center of 

~ 

the graph, characterize the majority of the flakes (i.e., 

feathered distal termination, no polish on dorsal ridges, " ) 
longitudinally iaceted dorsal flake scar patterns). The 

qualitative_variables located towards the center, top of the 

graph tend to·be found on either pmall or large flakes. For 

example, linear platfor.m shapes occur mainly in the three 

lightest (lWE, 2WE, 3WE) and the two heaviest (9WE, 10WE) 

weight categories. Very curved flakes and flakes with mar-

ginally faceted and irregular dorsal flake scar patterns are 

found primarily in weight categories 2, 9, and 10. Both , 

convex-plano and "chapeau de gendarme'" platform shapes also 

occur with the lighest and the heaviest shapes, but, Because 

so few of thern were found, this observation will not be given 
;, 

rnuch consideration. In general, the closer an attribute lies 

to the curve produced by the size variables and ,the farther 

i t îs from the cen ter, the more i t tends to be found in con-

jun~tion. with the specifie 

The plot in Figure 9 

size category nearest its position. 
(J 

(factor 3 versus factor 4) is a 

different view of tliis same distribution of points. In this 

c~se, flakes are contrasted on ~e basis of their platf9Im 

characteristics and sizes. For exarnple, the attributes at 

the top and bottom of the graph relate to the smallest sizes 

of flakes; those ~owards the extreroe left and,right correspond 

to the large fla/es. Attributes clustering towards the center 

characterize the majority of the flakes. 

\ 
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By exam,ining these two plots, i t is possible: fir!5t, 

to identify characteristics than occur in aIl size ranges 

(for the most part this information duplicates the results 

of the compilation of attribute frequencies in the previous 

section); second, to trace fl,ake size from large to small 
,. 

and determine wh~ther specifie attributes covary with cer-
J 

tain sizes; and third, to observe whether different gr9ups 

of flakes sharing similar characteristi~s occur within a 

single size category, or span a number of gene~al size cate-

gories. 

,As explained earlier,. ,the plots are two-dimensional 
) 

represen~étions of a distribution which in ,reality has 105 

"d~~~S (l05 attribute states). Th'erefore, the location 

of an attribute is only a projection, and as a result, aIl 

observations must be verified by consulti,ng tables which list 

relative and absolute frequencies of attribute cornbinations. 

Table 6 reproduces and exp~ains a srnall section of the table 

.F~ / of relative combina tions. This should ass ist readers in 
- l', / 

" following the discussion. 

Beginnl.ng wi th the largest flake si ze càtegories, a 
J 

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

flakes exist that have faceted-abrad~d platforms'and abraded, 
\ 

abraded-trinuued, <9r abraded-s tè'pped'e dorsal edge modification. 
, 

Platform shapes are primarily b'i:-conve.x "and plano-convex. 

When ~lipping, polish on dorsal ridges, and hl.nge fractures 

I? 

o 
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TABLE 6 

Excerpt from the table of relative fre­

quencies of attribute cornbinations. 

20: 
lOT 1 50. 
~DT t o. o T '1 - - a, • _ 1. 
1 ~p 1 t ~ ~ • 
2 p 1 ll. 

iPL 
1 

31i. Z711~ 1 
2PL 1 21::>'. 226. 3PL 1 137. èl ... 

~~I: l gs. 1~? 
1 '. 1 1 ... bPL 1 57. laD. 

• 
~7. 1 o. 

1 o. b. 
1 n. o. • 

• 

rneans: 65.2% of flakes in the 
first flake length cate­
gory are in the first 
weigh t category. 

3WE_ 4WE .SWE bWE 7WE BWE 9WE ~WE 

q8~ 
74~ 

, i 

ob. 
b9. 

loq. 
100. 

13q: 
15q. 

18 q • " . 0: • 85 .. 41. LJ7. lq. 2S. 0_ 
15q. 1~9'J .o8~ 5l. 01 .. 3g. ~'8 • 23. 
lBS. rrIOS.oso. Sb. I.l .. lA}: 3~. 
'~~. 5§_ qr-

1~ : 
Q " 97. ItJ~. k~~: b _ 97. 2. b • l~~: 57: 12 .l _7U. 07. 7q. o. 123. , , 

18 1w lat: j;ï: b. 
57. 198. l)2 J. 

.. r~ 

1 -
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2S~ -- se~ - 33~ 
22~ 32. 32. 
li";. st. 85. 
ôq. ~t. 128. 

-lit. ,u5. 85 ... ---
235. 11 8 • o. 

b • JQB. 155. a.. 82. 223. 

opw 1 A: d. u8. 30:' 1J3. 173. LlSl. 

iL j).'l ' 5 S. 1 21: _ 93. A 9~ CJ i • 91: b 6. 7 b: t 1 o. 203: 
2LI' 1 tObi-lIlS. t12.-8o,;---1".":'~ Sb.- 72.---61.-117. -136.--

l hi 91:' ï~§: Jl~ ~~~: ~7: ~~: 3~: 1~~: 1 s~: 

liSP ~1 
t 
l 
1 
1 
1 
1 

i '1P 
2t P 

- 31fP 
lHiP 
'HIP 

DN 1 
- 1 
~8~ -1 
3DP 1 
401' 1 

• o. 
o. 
o. 
n. 

o. o. 
o.' \). 

o. o. 

O~" o. o. 
0"': O. v .. 
0... o. o. 

87~---- 0..---- 0 .. -- . 
0'; 82. v. o. o. o8~. 
0.,) o. o. 

o. o. 
o. 
o. 

. ~.. . " 

o. 
o. 

o. 
ù. 
0 .. 

--- o. 
o. 
o. o. 

o. lll1. ù. 
ù. O. 164. 

- .. - ... _-----------_ .. _- ..... _-_ ..... ---.... _---------- .. ----
lwE, ?WE 3wE lJWE SWE bwE 7wE 8HE 9wE OWE 
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\ -

occur in this size category, they will be found in this 

'group of flakes. A second group of large-sized flakes is 

characterized primarily by smooth~ faceted, or stepfractured 

• platforrn surfaces and trinuned or unaltered dorsal edge modi-· 

fication. Convex-plano, convex-concave, triangular-convex, 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 wi thin this group. Very curved flakes, and expanding, 

irregular, and displaced flake shapes occur in both groups, 
~ . 

but in greater frequency than they do among small~r-sized 

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 si~e 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, spfcifiC clusterings are not discernable. The ex­

ception con~ists of flakes with faceted-abraded platform sur­

faces, and dorsal edge modification that is abraded, abraded-

trimmed, and abraded-stepped. 
• 1, 

The flakes under weight category 5 reveal a number of 

clusterings. One subgroup has winglike and concave-convex 

platforrn shapes, uniforrn surfaces', and dorsal ~vature. These 

flakes might be interpretated as resulting fram the formation 
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of notches on tools. Another subgroup of flakes ranging in 

size from wei~hts 5 to 2 have completely abraded platform. 

surfaces combined wi th abraded dorsal lOodifica'tion. 

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

This group of flakes is very curved, has expanding shapes, 
Ji 

smooth platform surfaces, stepped dorsal edge modification, 

marginal and irregular flake scar patterns, and sorne polish 

on dorsal ridges. AlI of these, characteris tics, combined 

with small size, suggest scraper (or possibly otger tool form) 

resharpenin~.flakes. 

Two other groups of flakes are contrasted withln the 

three srnailest si ze "categories. The first consis ts of flakes 

with round shapes but no o~her distinctive characteristics, 

while the second group has punctiform platforrns and elther 

parallel, expanding, or displaced flake shapes. 

Discussion 

l would contend ~at the groups of flakes Just described 

represent different production or malntenance units, that were 

cDrnbined in one sequence (or differing sequences) or inter-

spersed w~thin the same sequence of reduction. The description 

followed a progression from largest to smallest flakes that, to 
o 

a degree, probably roirrors the actual reduction process which 

occurred. Yet certain of these,units could h~ve occurred at 

any point in manufacture, with the exception of the-very early 

steps involving decortification and roughing-out. As for tlfe 

1 

.1 

1 
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groups of flakes themselves, their ~eaning ~ay be inferred 

by reference to known techniques and processes of manufacture. 
( 

For example, both biface and core or preform reduction appear 

to have taken place on the site. As biface reduction pro­

gressed, stronger abrasion was ap,lied to platforms and the 

resulting flake shapes became more regular. The core reduc-
.-

tion flakes show that less attention was· paid to al tering 

platform morphology, and more force or perhaps a different 
.., 

percussor was employed. - Basically, these two trends in re- ,"'. 

duct~on continue through the sequence. 

The sub-groups of smaller flakes Jfe more difficult 
~ 

to interpret. A hypothesis suggesting that the flakes with 

dor,~al curvature resul t from 'he production ,of notches o'n 
~ 

tools has already been proposed. It should be noted that 

there are at least two notched artifact fragments in the tool 

collection,.. The flakes wi th punctiform platforms may resul t 

from pressure flaking, though delicate soft hammer percus9ion 

could have produced the same effect and seems more in keeping 

with the nature of retouch scars observable on sorne of the 

tool fragments. Two of the bifacially worked fragments' show 

distinctly round retouch flake removals and this could account 

for one other subgroup. Finally, retouch and resh~eni'ng 

flakes from scrapers andJor 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 
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rather than confirm hypotheses. Yet, l think that in a 

si tua tion such' as this, where virtually nothing was known 

of the li thic technology used on the si te· (or in the area) 

~nd the collection appeared as a deceptively homogeneous 

mass of flakes attributable only to "the last stages of 

reduction Il 1 the advantages of using this rnethod should be 

obvious. .. 

III. Spatial Distributions of Raw Materials 
,<-

The foll'owing section will \xamine the spatial dis'-

tribution of the different raw materials comprising the en-

tire debitage collecfions from both sites. particular atten-
, 

tion will be paid to an investigation of the size and shàpe 

of ~ndi vidual "flake scatter- -patterns" (Newéomer and Sieveking 
\ " 

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

the information will be presented usin-g visuêl means. This 

will be followed by a brief discussion. 

Si te GcEl-15: 
, 

The predomlnant raw material, black quartzite~ is 

concentrated in two locations on either side of the hearth. 

Figure 10 presents the frequencies and corresponding percen-

tages of black quartzite flakes found in each excavation unit . . 
The two concentrations ar~ similar in both size and shape, qnd 

their positioning compared with stratigraphie ev~dence suggests 
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FIGURE 10 .' 
( Distribution of black quartzite on s~te ÇcEl-15. 
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, 
that the entrance to the habitation .,:;trllcture was located 

in either the northwest o~ the southeast corner (the latter 

would face the river and correspond weIl wi~ the posit~on 

of entrances in historic and contemporary Indian ~tructures) . 
. , 

A small sub-concentration of black ,quartzite flakes occurs in 

excavatioh unit C2, though its significance is nbt under-
\, '\ 

stood. 

Figure Il illustrates the location of Ramah quartzite 

flakes. The center of the concentration lies in uni ts D4 and 

05, but small amounts of the material arè widely dispersed 

on the site. The Ramah was 'ap~arent~y being worked in tpe 
\ 

same locale (by the same flintknapper?) as one of the black 

quartzite concentrations. It is interesting to note ~at the 
CI 

quantity of flakes drops off in approximately the same direc-
1 

tion and at "the same rate as that ?f the black quartzite. 

The quartz and quartzite distribution is displ~yed in 

Figure 12. Aside from a srnall concentration in excavation 

unit C2, the distribution of this material does not correlate 

, ' 

wi th thos.e of ei ther the Ramah or black quartzite. The princi-, 
~ ~ 

pal concentration of quartz and quartzite lies almost directly, 

-~ 
1 
1 

\"' 

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' co~text of an ethnohistorical 

pro je ct, she mentioned a technique for starting fires that 

consisted of striking'quartz blocks together to create. spa~ks 

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

Distribution of Ramah quartzite on site GeEI-IS. 
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FIGURE 12 

Distribution of quartz and quartzite on site GeE1-1S. 
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~ 
is perhaps mi+dly supported by the occurrence of a qllartz 

, 
and quartzite concentration outside the s~pposed limits of 

the habitation strllcture, is tha€ 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 fraglDentary and 

show no evidence of olish,~are containeq within excavation 

uni t G3. wi th, any of the , 

other raw material ution zones. 
) 

Si te" GcEl-22B 
\ 

The small size of the excavation conducted on si~ 
GcEl-22B limi ts i ts potential for exarnining ,and comparing 

flake scatter-patterns. Some observations, however, can be 
1 

made. 

The distribution of black quartzite illustrated in 

Figure 13, resernbIes, both in absolute and relative density, 

the two concentrations of the same material found on site 

GcEl-IS. In addition, the quant~ty ·of flakes falls off in 
~ 

approximately the same manner and at the same distance from 

J 

the center of the concentration. Thi's fact, combinêd with ~ 
the timilarity observed inLthe attribute frequencies for the 

two sites, suggests that th~ knapping which took place in both 

places was of a porresponding character and intensi ty. Si tua-
':,~ 

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

'results used to identify characteristics of single or multiple 

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

, ... 
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FIGURE 13 
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( Disuribution of black quart~ite on GcEl-22B. 
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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 dispexsed. This 

may reflect the manner in which the material was knapped 

(Le., 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 quartzi te migh t wave been produced) . 

• ~ IV. Spatial Distribution of Tools and Conjoined Artifacts 

'0 

The-spatial distribution of the different classes of 

black quartzite and Ramah quartzite tools, described in 

,Appendix A, is illustrated in Figure 16. A nurnber of observa­

tions can be made. Virtually aIl of the tools are contalned 

within the habitation structure. A clustering occurs in ex-

cavation uni t F3, and corresponds to one of the black quart-
o 

~zite debitage concentrations. It is interesting to note that 

the locale of the second black quartzite debitage concentra-
> 

tion is virtually devoid of t?ol fragmentsi however, the two 

halves of the biface projectile point preform were located 

nearby. The northwest corner pf the structure is clear of 

~li~f depris. This fact supports the suggestion that the 

entranceway was located in this region . 
. 

Two separate groups of sequentially removed flakes 

were also recovered. The first three overlapping flakes 

r: 
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FIGURE 14 

Distribution of Ramah quartzite on site GcEl-22B . 
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FIGURE 15 

Distribution of chert on site GcEl-22B. 
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FIGURE 16 

Distribution of too1s and conjoined artifacts 
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were located in excavation units G2 and F3. The second set 
\ 

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

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

to have been struck from bifacial blanks. 

} 
; 

;1 

1 ,. 
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CHAPTER 6 

CONCLUSIONS ANp SUMMARY 

The foregoing sections serve as a basis for a re-

consideration of the original hypotheses (P.5l) and an 

evaluation of their validity: 
~ 

1. Exotic raw materials show~evidence of intensive use. 

Most signiflcant in this respect ,is the small size of 

, \e tool fragments (suggesting reworking of ~e larger 

broken sections), and the intensive utilization of aIL' 

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. Sorne of the largest flakes, how-

ever, show fractures which sugges t tha t they were re-

cycled in this manner. 

, 2. Local raw rnaterials, the quartz and quartzite, show a 

more expedient technology, as demonstrated by a lack of 

pla tforrn preparation; however, much of this is probably 

attributable to the nature of the ~aterial itself (large 

arnounts have to be broken before functional pïeces of a 

sui table size can be obtained). 

3. The quartz/quartzite an~ exotic raw materials appear to 

have played a çornplèrnentary role on sites such as GeEI-lS. 
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The e.xamination OI the tool collection suggests that 

the readily accessible materials, such as quartz and 
, 

quartzite, ~ay have been used primarily i? dornestic 

activities centering on wood and bone working, .where 

durable rather than sharp edges are desirable. The high 

quality materials were conserved for cutting tasks and 

the production OI a range of hunting and processing tools .. 

The~e observatio~s will remain speculative, however, until 

a use-wear apalysis is undertaken. 

4. Both the black quartzite (presumed to be exotic) and the 

Ramah quartzite were being transported to the si tes as 
1 

bifaces or biface preforrns. This is supported by trre bi-

facial reduction characteristics observable both in the 
! 

debi tage and on the majori ty of utilized flakes. . Sup,port-

ing evidence cornes from the virtual absence of cortical 

flakes, ~kS, and cores Jof these materials. 

5. The expedient tool kit, as xepresented'by the utilized 

flakes in the collection,' demonstra tes tha t pianning and , 

anticipated task situations played an important role in 

shaping the lithic technolQgy·. The concept of "~xpediency" 

tends to i.mply that the tools were rapidly manufactured, 

wi th li ttle or no preparation of the raw .material. In 

,çontrast to this, the expedient tools on site GcEl-15 

appear to be,the result of a reduction strategy bas~d on 

planning and foresight, with regard bath ta functianal f. 
requiremènts and to constraint~ of raw material availab~lity. 

" 

• 

f' 

J 
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6. The results of the attribute and spatial analyses strongly 

sugge~t a common technological (and possibly cultural) 

origin for the two si tes. Until more li thic analyses of 

this kind are undertaken, claims for affiliation with the 

Point Revenge Complex remain tenuous at best. 

7. The different flake groups suggested by the multiple cor~ 

respondence analysis and observations derived from spatial 

distributions and tool morphologies support the contention 

that a nuffiber of different reduction strategies occurred on 

the two si tes. Figures l? and 18 present the hypothesized 

reduction models for the different raw materials on sites 

GcEl-15 and GcEl-22B. l ernploy Muto's (1971a:I09) 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 forro for making a li thïc arti­
fact - such as an unmodified flake of a size larger 
than the propo'Sed artifact, • . . 

and preform 

. . . a more finished blank - where 1:he intent of the 
manufacture1 can be established. 

\ 
,\ 

Summary 

In lithic analysis, as in other areas, there has been, 
a tendency to remain pn the level of artifact de­
scription, çategorization, and camparison without 
attempting to broach more profound anthropological 
questions that involve the behavior of the people who 
made and llsed the artifacts. . .. It is encourag­
ing that archaeological theory and technique have 
entered a stage that permit the study and resolution 
of questions that pertain to prehistoric behavior. 
The development of li thic analysis has be~n parti­
cularly rapid, broadening in scope to include tech­
nological and functional aspects that appeared remote 
pnly a few years ago. (Odell 1980: 427) _ 

• i 
1 

0' 
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FiGURE 17 

Reduction models for site GcEl-lS 
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FIGURE 18 

Reduction models for site GéËl-22B 

• 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 prehistoric sites located in the subarctic 

region of Quebec. Both, si tes contained larse quanti tie's of 

debitage and a srnall 'fiuMber of t~ols showing high rnorphologi­

cal variability. Assemblages of this nature are fairly,common 

for sites in subarctic Quebec and diminish the utility of many 

traditional approachep to lithic analysis. 

Although recent studies of debitage, such as those 

ernploying s,;tructural reduction rnodels, have suggested new 

methods for 'the analysis and interpretation of these collec-

tions, l have tried to show that the a priori adoptio~ of re-

duction rnodels can lirnit, rather than expand, our capacity 

to understand human behavior - particularly in view of their 

implicit foundation in normative theory. A more use fuI con-
o 

cep tuaI frame~or\ was proposed in the for.m of a constraint 
-

model. Hypotheses were formulated as a result of the explora-

tion of the possible'constraints that could have affected 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 sarnple. 

An exploratory data analysis approach was followed. 

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

ing structure was extracted fram the data by: first, an examina-
1 

tion of attribute frequency tabulations: second, a multiple 

l 
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correspondence analysis employing visual .rnethods and non-

para.rnetric measures of central tendency and dispe.r~ion i and 
~ 

finally, recourse to aIl remaining sources of in.fonnation, 

sucl1 as the tool collections', conjoined elements, and spatial 

dis tribu:tions. Interpretél tions drawn from the resul ts of these 

precedures were used to ree.xamine the originàl hypotheses and 

to structure a description of the li thic reduction process, which 

, occurred on the two sites. 
l ' 

l think that the advantages of this methodology and the 

priI!lary contributions of my research are as follows: (1) the 
1 

method ernployed makes the vital connec-t:ion between a seemingly 
1 

unpatterned mass of artifacts and a pa~terned and describable 

set of human behaviorsi and (2) the analysis provides readi1y 

accessible behavioral data that can be studied by other re-

searchers. Fina1ly, l would contend that the theoretical and 

methodologieal foundation? for more comprehensive analysis of 

li thie collections from the Caniapiscau area lie in the study 

of small, single-componen-t si tes sueh as GcEl-15 and GcÉl-22B. 

\ 

l 
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APPENDIX A 

Description of the tool collections 

t 

This appendix copta'ins a brief description of the tool 

collections from bath si tes and sorne preliminary observations 

on breakage pat terns and u~e-wear. 

Si te GcEl-lS 

Only two poitentially "diagnDstic" tools were recoverE?d. 

Both are made of black quartzite. The first is a complete, 

linèar flake (40 cm long, 10 cm wide, 1.668 grams) wj,.th small, 
, 

regular retouch on the ventral surface of one lateral edge. 
1 • 

, 
T~e second consists of the two halves of a bifac,fuilly-worked, , 

square-based projectile point' preform, broken in manufacture 

(60 cm long, 21.7 wide, 9.610 grarns). 

The remaining taols are grouped into a nurnber of different . . 
classes. Unless otherwise indicated, the pieces described are 

of black quartzite. 

Scraper fragments 
}J 

Four conjoining fragments .forrn part of a fla]<e s'ckaper, 
f '. 

with alternate retouch, and heavy wear along the ven~l sur-

faèe adja,cent ta the ~rea where retouching is on the dors,\" 

surface. The tool .may have broken during resharpening how~ver 

the fractures sugge,st that the piece was struck in the center. 

Subsequent to breaking, the largest fragment was used alo~g 

the fractured edge. Anather small scraper fragment may be part 

o 

1 
----______________________ ~_f 
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\ 
of thïs sarne tool. Two other segments of "scrapers were re-

covered: one has an abrupt edge angle and a high degree of 

roundJ.ng and polish along the edge i the other may be an 

overs'truck resharpen~ng 'f1ake. 

'Bifa'Cia1 tool fragments 

Fom:- pieces conjoined to forro a fragment of a large, 
"\ 

~ick f1ake (17.165 grams) , bifacia1ly worked a1ong' one edge. 

The fragments were found in different parts .of the site, and 

. the largest has use-wear (~olish and rounding) along the 

, f~q.ctured edge. The other bifacia1 :l=ragments are bro'ken (pro­

jectile) point tips, wi th high1t' variable morphologies. The 

. largest has a rounded tip and irregular bifacial retouche The 

others app~ar to have been made on thick flakes. Retouching 
.... 

varies from very delicate to deep and irregu1ar. 

Unifacial too1 fragments' 

o 
Two of the unifacia1 tool fragments have large notches 

on -thern. The firs tisa thick fragment consisting of a stern wi th 

'a notch on one side. The dorsal surface edge below ~e notch 

~ 
is steeply retouched and half of the dorsal surfac~ cortex-

, 
'covered. The other small fragment is a notch on a tabu1ar 

flake. ~he proximal section of a thick, wide flake, with a 

battered and" rounded striking platfor.m, was recovered. It 

terminate·s· in'ca hinge fracture however, the rétouch down one _~_ 1 

margirl: suggests that the frlfcture occurred subsequent to modï-
v ' , 

" ' 
",', 1 ,ç' 

fication. ~oilier unifacia1 fragment has deep, wi.de1y spaced . 
retouch a10ng the dorsal surface edge. This edge is also heavi1y 
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worn and polished. A thin 'distal flake fragment has slight, 

irregular retouch alternating on both margins. The three 

other un~faci<B fragments are ~oo small to merit description. 

One Ramah quartzite flake fragment has abrupt, continuous 
! 

retouch alon9 sorne of a lateral m~gin and slight retouch along 

the ventral surface of the remaining edge. The type and manner 

of retouch shows à strong'resemblanqe to that of the black 
, 1 

1 

qu~rtzite scraper (4 conjoined fragments) previously described. 

Retouched flake fragments 

The proximal section of a large cortical flake was re-

covered. One lateral margin is steeply retouched down the ven-

tral surface until the retouch abruptly changes to the dorsal 

surface. Seven small fragments of a biface reduction flake. con~ 

join and show delicate, regular ~etouch along both lateral 

margins. Six other retouched flake fragments are' tao srnall to 

merit description. One dorsally retouched fragment of Rarnah 

quartzite was also recovered. 

utilized and/or retouched flakes (complete) 

Twenty-eight unbroken utilized flakes were identified, 

though, in many cases, the modification ~ay have resulted from 

retouch or utilization, or both. l subjectively divided them 

into four groups to fac'ilitate description. The first group 
1 

consists of 8 large flakes of which one is of Ramah quartzite. 

They are aIl bifacial 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, 

" 
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of which three are of Ramah quartzite, are amaller in size 

and have "con'tinuous microscarring along lateral aI distal 

edges. One other thick Ramah quartzite flake has smilar re­

touch along one edgei however flake removals visible on, the 

opposite margin suggest that it originally was a unifacial re-

sharpening flake. Three otner bifacial reduction flakes show - " 

heayy scarri~g and polish along allmargins. Six thick- flakes 
- ,'\ 

with iarge, unaltered' platfor.ms comPFise the final group. Two 

qf/these (one of which is partially-âorti~al) are ,linear in 
1 

4 shape and show slight, regular microscarring at the distal 

tip~ Another flake i,s heavily worn. along the :distal edge whilé 

the fo'urth has alterna.ting utilization consisting of step-

fractured removals. Finally, two flakes which~ appear ta have 

been s,truck from the corners of tabular blocks, were utilized 

along the dis tal marg,ins. . 
r 

Utilized and/or retouched flakes (incomplete) 
,5 

Approximately 45 fragments with traces of'use-wear were 
" \; , l 

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

_ scription. 

ments, with 

IT\argin. 

~xceptions are 3 large Ramah 

fai,Gi)roscaxring a long. at 

Miscellaneous tool fragments 

quartzite flake frag-\ 
.. 

least one lateral 

One bifaciàlly worked projectile point tang land a 

possible second) and a black quartzite chunk, heavily worn 

along a fractured edge, were also recovered. 

- i 
1 

" 

() 
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Resharpening flakes ~ 

Ten variably shaped resharpening flakes were identified. 

They are aIl quite large and sorne may be "etrors" in ~at they 

would have removed a sizable portion of the too1's working edge. 

Tools made 'from quartz and quartzite 

Tools of quartz and quartzite are often difficult to 

---------id~ntify because of the f~acture patterns of the material and 

its resistance to use-wear Nevertheless, a number 

of artifacts from 5 do appear to show intentional 

modification. Two differing sizes (41.0 and 

140.98 grams) were Pive chunks (inc1uding two that 

weigh 130.35 and 292.5 gr have battered, or 

step-fractured edges. The 12 remaining specimens are difficult 

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

flaked. One possible' core was alsf? identified. 

Si te GcEl-22B 

\' 
'. 

Four tool fragments were recovered. The largest is a 

broken, unifacially re~ouched flake with an una1tered 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' Rarnah quartzite, are too 

small to identify; however, one may be a projectile point 

tango ' 

" 

\, 
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lA APPENDIX B 

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

flake morphology 
~ 

! 

- strik'ing p"1.atform characteristics 

- dorsal surface morphology 

-

C> 
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23 30 800 
24 32.200 
25 33. 600 

... "" ....... 
~-= 
~Q -..... ';' . .;-
~ -
"':\...tl .., ..... .. .::. --.:,...;; 
:. =. 

..... >J 

2'JO 
::00 
0 1)0 
4~·:' 
:3() .... :, 
;;2(.r; 
6':"..) 
;)Q::-

o 
o . 

21 
44 
36 
15 
17 
2:; 
13 

8 
3 
4 
4 
1 
o 
o 
o 
• .. 
o 
o 
Q 
o 
o 
1) 
o 

, 

134 

/ .. " ... 

1 
, 

., 
t. 

O. 0 o 0 
10 9 
22, 8 
18 7 

7 8 
8 8 

13 5 
o 7 
4. 1 
1 6 
2 l 
2 l 
.5 

o 0 o 0 
O. 0 

:; 
ü. 0 
o ,.J 
LI CI 
Cl 0 
Cl 0 
o 0 
o 0 

193 100 

!." 

rnean . 
std;dev. 
c.v.pct. 

8.1 
3.65 

45.1 



135 ~ 

·';'70. ** 
** 
** 

GeEI-IS, 
F1ake thickness 

** 40* 
*'* 
** 

Se9 ***'* 
*~-4* 
**** 

" 
) ~ 

F **** 
P 295 ******. 
~ ****** . '(1 ****** 
l' W ****** ,-

****** 1::., 
N ****** 
C ~O2. *****il--Ifo* .- ******** .::. 

****'**** 
**-Ifo****if-
***'*~*** 
******-Ifo'* 
*******04- / 
'~4-~***** 

:34 i!-il-*iI-*'***~ ~ 
*.::t-"'!"~* ;<O*~*-j:l. 

··11 ~if---i-*~**"*·*-j:l.404-
30 ';,"*4~,****,*.: .1- ... ~.'10* .... 
.l.ol ~**"**~**~*w*'*~~*~* 

CLA3SES 

,~ 

CLAsac: BGRI'IE INF ;)OF.r~E 3UP EFFECTIF . , , 
' . 

• 
l 0.000 <l();:' :>-:0 -, 1 a .... 400 :3:)0 '35~ -. 3 ,.::;. ~ .... 
3 800 l .~ .. Î'1 

~\",vl 47C 30 5 
4 1 200 1.600 295 1 .:.;; . , 2 
5 1. 600 2 l'J 'J'J 202 .., 

1 l. _1 

6 '2. 000 .2. 4t)O 84 :; 5 
7 2. 400 ., 

8C>') 41 2. 7 .::.. 

8 2 800 J 2C·] 30 1 9 
9 3 200 J 6QO 14 9 

10 3. 600 il 000 7 5 
1 1 4 000 4 .:!.oo 2 . 1 'n 12 4. 400 4 21]0 4 .3 
13 4 800 5 2·,)() 2 1 
14 5. 200 5. 600 0 O. 0 
15 5. 600 .6 000 0 0 0 
16 6 000 6 400 0 ') 0 
17 6 400 6.80C 0 0 0 
18 6. 800 7 ~OO 0 0 0 
19 7 200 .., 600 0 0 0 1 

20 ~ 600 8 0\:"\) 0 0 0 1 
'"'1 
<:'J. 3 0(J') r-

.:l ~ .. .:;O 0 0 0 
22 8 400 8 200 0 0 0 
23 8. SOO '-? ,::: Je .... 1 <:.. 

24 9 200 :l ~'':CI ' 0 0 0 
2:5 " 9 600 10 OO() . 1 " 

1540 100 

mean 1.3 
std. dev. • '8 
c.v.pct. S6.7 

\ 

1 
1 ~. 



136 

,,' 

77. ** 
~ ** GcEl-22B 

,( . \ -1-* 
** 

F1ake thickness 
>l'* 
*oj$o 
** ** 
1fo* 
~* 

F 52 -110*,** 
R **,*..q. 
E ~+1'1-~ 

G **"** 
If' U -110*** 

E **** 
N 37. *****~ 
C ****** e: ****** 

****** 
*4t-**** 
****~* 

. \ *~*~~~ 
18 .'1-***,*-4**~'<-

~~*~(~~"1i-**",;' oC 

.qo~*"","~~"lI"1Î"'>l"oIio 

-"**~~~,*-«--~* 
, ;".If.~-lj.-':t-*"**"*"'t-

5. ~***'*~*~*~~~~* 
3. *4t-*****~*****~~* 

: 

CLASSES 

C 
CLASSE DORNE It.JF. 8GRNE ::,l""I,": EFFECTI:= .. 

/. 

1 O. 000 400 lq 8 7 
2 .400 .8·Z' 

..,.- :35 3 l , 

3 .800 1 2')(' 52 23 9 
4 '1.200 1 6CO 37 17.0 
:5 1 600 

.., Oly) 18 a ,.., 
.:. ..::J 

6 2 000 2. J..':(j 6 ':l 8 ,-
7 2. 400 

,.., SCJ :5 ..... ,.., 
t:. "'-. ..J 

8 2: 800 3 ~{)IJ 3 l -+ 
9 - 3. 200 :J ~tJ~") (: 0 0 

10 3. 600 4,OQO 0 0 0 " 
" 11 4. 000 4. 400 1 :5 

12 4 400 4 800 0 0 1) 

13 4 800 5 ~OO 0 O. 0 
14 5 200 5 600 0 0 0 
15 5. 6bO 6 000 0 O. 0 
16 6 000 6 4()C' 0 0 0 
17 6 400 é' 8('C' 0 0 0 
18 6 800 -. ~OQ 0 C !J / 

19 7.200 7 6"\/' 0 0 '.J . ~ ... ' 
20 "7 000 8 ()C() 0 o. ''':' 1 

21 8. OÜÙ ~ !l~~ 1 ... : 0 Ü '-' 
22 8 400 ':3 S( _' 0 0 l:} 

23 8 800 - "'t' ~ 0 /-, IJ ..., 
':"' .. '.,/ ..J 

24 9 200 9 6(:':) 0 0 (] 

25 9 600 10 0(1\) -D... -0.-0 

( 
218 100 

rnean 1.1 
0 std. dev. .3 , 

r c.v.pct. 55.8 



, . 
1055. ~H~ 

. .}* 
( ~* 

"-' ~'<I-

,!-~ --/ " 

** .** 
~~ 

v~ 
~ 

*~ 
F *~ 
R *"* E >fo* 
Q · ** 
U --1-41-
t:" · J:Io* 
N ** 
C ** E ~* 

** · ** · *"*, 
** 229 il-~*"* 
*"*** 
*"*~ ,'$. 

*~'*'* '?Q • -1<--"-oq-"* 

53 ~""**-Â -l:f-*~ 
la ... *~ odo*4~,i-1t ,*,,"{C 

CLASSE BORNE I/'iF 

1 0, 000 
2 120 
3 240 
4 360 
5 480 
6 600 
7 720 

" ,. 8 840 
9 .960 

10 1.080 
11 1.200 
12 1. 320 
13 1 440 
14 1 56!J 
15 1.680 
16 1. 800 
17 1.920 
18 2 0400 
19 2. 160 
20 .... , 280 .::: 
2: 2. 40C 
"''"1 .:....:.. 2. 520 
23 2 640 
.2'4- ,., ...., -. 

c;. ,ou 
25 2. 830 

~l 

CLMSSES 

130~NE ;_~I IP .. "",' .... . 

120 
2~~!J 

J::::J 
il -(' '"J. 
I~I)IJ 

720 
840 
9~O 

l- 06:) 
1 200 
l 320 
• 440 .L 

1 560 
< 6 f3C .L 

1.- sur· 
1 q';:(j .. .., 

0':+·) Co 

:2 160 
2 280 .... 
c:! 400 
.2 3,:"',:, 
.2 !:l..G .... -, ~ 
,~. " ~I.) 
"') 
c. 8'3(' 
"") 1')80 ~ 

me an 
std.dev. 

. c. v.pet. 

GcE1-1S 
Weight 

EFF~C7t;= 

1055 
22t:;) 

99 
53 
24 
18 
1 c: 
~..J 

8 
9 
7 
7' 
1 
4 
3 
l 
2 
2 
1 
0 
0 
,) 

1 
i ... 
0 
0 

1540 

.153 

.263 
171.8 

137 

, 

" . . 
68.·5 
14 9 

" o. '"t 

'"' 4 ,J 

1.6 
1 2 
1.0 

:5 
6 
:' 
'5 
1 .., 
..... .... . ;:. 
l 
1 
1 
1 

0 0 
0 0 
.J tJ 

1 / 

• :. 
.~ .") 

. 
;:} (; 

1 



i 
-'--

! 72 . .!(.-i::. 

't-~ 
,~~ 

~* 
** 
~* 
",-* 

~* 

""'* F ** 
F, *~ 
E 
G .. 
U 

<.~ 

** ** 
E 
N 
C 
E 

· ** · ** · ** · ** 
** · :t'* 
** ~~ 

.,.--4-

*~ 
. ~6. -<-*** 

• ~..cfo~.~ 
k"4:t~~ 

~* . .?"*' 
3 ***';:'*.j$o~'i!-~4-

'" 

CLASSE BORNE INF 

1 0 000 ..., 120 r... 

3 . 240 
4 .360 
5 480 
6 bOO 
7 720 
8 .840 
9 960 

10 1 080 
11 l 200 
1"2 1.320 
13 1. 4.<10 
14 1 560 
15 l 680 

"" ~ ~ 16 1. 800 
17 1 920 

~ 18 2. 040 
19 2 160 
20 "" 280 c:: 
21 ,., 

<::.. 400 
22 -. 520 "-
"'":l <::'>.J 

..., 
c.. 040, 

24 2. 760 
2:5 2 380 

GcEl-22B 
Weight 

c) 

CL ... ",5SES 

80ql\~E ~)I..JP =:!=FEC TI != 

,-

t"::;,,, 
-~ 1"''''' • <::. 

~ 1 ~ 
"",-\J 26 
::60 6 
4,:;0 8 

.600 .., 
>.J 

72C t 
8~(j 0 
9."0 

, 
~ 

1 080 0 
1 2CO 0 
1 '1;:f:1 0 
l 4 .... (; 0 
1 =":llJ 0 
• bd,) 0 .:. 

1 800 1 
1 920 0 
""l 04":· 0 c. ..., lr.,O 0 "-
:2 290 O· ..., 400 0 <::. 

:2 -5;: : r) 

2 "~4S 0 
~ 

;'<:::1: 0 ... ..: 
"'l ,3S~J 0 1:" 
" 0(:0 0 .... 

218 

mean .095 
std. dev. .170 
c.v.pct. 179.1 

138 

) 

ï. 

7(3. 9 
1 1 .-:; 

'" .~ 

.::.. ,r::) 

3 7 
1 n 

"T 

5 
0 f~l 

5 
0 \) 
O. Ù 
0 0 
(1 O. 
(1 (1 

0 (j 

:5 
0 1) 
0 (\ 
0 0 
() Q 
ij 0 
'-' .. :\ 
') ~' 

':' 1) , 

u G 
0 \) 

100 



r 

1 
( n 

FlAKE SHAPE-

'+ 
5 
6 
7 
!:j 

9 
10 
1 1 
l~ 

9 

PARAlLEL 
PARALELL CONVEX 
EXF~Nt)rNG 
\...LJN(I K,,:,\..- 1 .loNG 
COI': VEX 
IRRE'~ULAR 
DIS?LACED 
Hl,JUNO 

NOT RECORDED 

FLAKE CURVATURE 

1 STRAIGHT 
c.! CUHVl:.lJ 
3 VERY CURVED 
4 DORSAL CURVED 
5 
0 
7 
8 
9 

10 
11 
12 

9 NOT RECORDED 1 

Gç:El-15 

FREQUEI'ICY 

10 
8 

54. 
5 

23 
26 
40 
19 
o 
o 
Q 
Ij 

33 

F.REGUENCY 

680 
.,01-7 
125 
82 

Î) 

V 
0 
0 
0 
,) 
ID 

, 0 '. 106 

ï. 

4 6 
3. 7 

24 8 
'2 . .;l 

10. 6 
11. 9 
18 3 

8. 7 o 0 
O. 0 

3 9 .U 
15 1 

100. 0 

ï. 

44 .., 
c;;. 

.35 ,) 

8 1 
~ . 

:5 3 
0 0 
Ù li 
0 0 
0.0 
0 0 
\J U 
0 ,) 

'J.0 , 
~ q 

-----
100. 0 

********~*****~***~**~**~~~~~****~~*** v 

BULB OF PERCIJSSIO~ FREGUENCY ï. 

1 FLA'}: 884 5~ ,.J. ~. 

2 PRONOUNCED 492'\ 31. 9 
'4 VEPY P~QNOVNCED 16t 10 5 
4 i . i 
5 ---- 0 0.0 

" 6 0 ,,0 0 
7 0 0 n 
8 0 0.0 
9 0 0 0 

10 0 0.0 
11' ---- 0 rIZ 0 0 
12 0 O. LI 

cp NOT RECOROED 2 1 -----
100. 0 

*~****.~****~****A*~*+*~~*~***~*~***~* 

139 

" 
" . 
. ' 
-, 

~. ./ 

GcE1-22B 

FR~t~~ENC:i ï. 

119 7. 7 
. 88 5. 7 

c A:)=i :)"7 6 ".' !l
W 

:3 . '-oi' 'i' . .. 
190 12.3 

f 
158 10.3 
210 '13 6 

9':: 0.0 
0 , O. 0 
0 0.0 
f1 () 1) 

'ô 0 0 
167 10.8 

FR EpUENC ï. 

lQl A.." ,] 
08 31 2 

8 . 3 7 
17 7 8 

Îl c ('), C) , .' 0\ , 
V.U 

0 0.0 
0 0.0 
0 0 0 
O. J. D 
0 O. 0 
0 O. 0 

24 11 0 
-----
100.0 

~**~**~*~~*~**** 

FREOUENCY ï. 

136 62 4 
45 20 6 
37 17 Q 

u J. U- " 

0 O. 0 
0 o. 0 ~ 

0 O. 0 
0 O. 0 
0 0 0 u' 

0 Q. 0 
0 0 0 
0 O. 0 
·0 O. 0 

-----
100.0 

~**~***.lf*~'Il'**oll-* 

'" 
~- ------------ J 



\ 
\~ 

. ( , 

1 0 

6) 
q, 

. , 
• >-

,) !)!STAL T:RMINATION 

1 FEATHERED 
",' 

( 
a HINGED' .. ' - SNAPPED OR BROJ.<.EN ..J 
4 F~AjHËRËD/HING~D 
S FEATHERED/CHIPPED 
6 
7 ---

C- 9 
10 ----
11 

" 
<;1 NpT RECORDED ., ". , 

. , 

1 

GcEl-lS 

FREI) JENCV % 

942 
:56 

259 
17 

264' 
o 
o 

2 

61. 2 
3.6 

16 8 
1 l 

17 1 
O. 0 
o 0 

100.0 

, . 

.' 140 
, . 

t: 

GyEl-22B , 

147 
9 

4S 
1 

15 
(] 
ri 
o 

'0 
o 
o 

1:> 

% 

67. 4-
4. 1 

20 6 
~ . '"' 

6. 9 
O. 0 
fr () 
~. 0 
O.Û 
O. 0 
O. 0 

5 -----
100.0 

6 



F 
R 
Ë 
G 
U .-r.:. 

·N 
C 
E 

( r 
\ 

\ 

STRIKING PLATFORM CHARACTERISTICS 

J. 
373. 

:41. 

.236. 

:;:09 

123 

-.f-* 
'** 
** **o!to* 
**** 
4*** 
**** 
*ol4-** 
*~** 

**** *~** 

*~"f'"*** 
*4-11-****~ 
**~***** 
******** 
*****'*'** 
olfo******* 
,****1~*-110* 
****,***4-
*****~'l-**~* 
*~--t*****~* 
*~******~* 
"1-~,******4fo~ 

**4-******* 

39 ~~~*****.*~**~~~ 
~7 •• **~.***.~****+** 

7 •• ******~.***~*.4~**.* 

CLASSES 

CLASSE BORNE INF ,5 0:=: l'lE Suf· 

1 O. 000 1.000 
2 1 000 ... 000 .::. 

3 2 0go .:. QGO 
-+ 3. 0 0 ". ·,:,cc 
5 4. 000 5. 1.)1)0 
6 5 000 6 OOG 
7 6. 000 7 

,.. , ~ 
\J'_'\J 

8 7. 000 C ~JOC' -9 8. 000 '::; 000 
10 9. 000 10 coo 
11 10. 000 11. {)OO 
12 11. 000 l2 000 
13 12. 000 .,., 

4..., OOü 
14 13. 000 14. ·'::00 
15 14,000 1"'; 000 
16 15 000 16.000 
17 16 000 17 000 
18 17.000 _ t8 JOl) 
19 18. 000 1° 000 
20 19 000 2'J 0(;0 
21 20 000 ':1 tjÙt) ,.,..., 21,000 -.'"", ::)()O .:. C- c;.,,;;,. 

2:3 22. 000 23 /)1)0 

24 23, 000 :;:.l COO 
~s 24 000 ~'j OGO 

mean 
std.dev. 
c.v. pC'!=-o 

GcEl-15 
Length of 
p1atform 

EFFECïIF 

41 
' 236 
373 
341 
~O9 
123 

58 
39 ,..,-
.:./ 
16 

7 
2 
4 
-+ 
3 
0 
1 
1 
0 
0 , .. 
0 
0 
0 
0 

1487 

3.9 
2.2 

56.7 

141 ! 

Je striking 

-. 1. , 

2'. 8 
!5 c;l 

.25 • -22.9 
14 1 

9 3 
3 1-:; 
2. 6 
1.8 
1. 1 , 

5 
l 
3 

1 3 
2 
0 
1 
1 

1) 0 
0 0 DP 

l 
0 0 
0 0 
\) 0 
O. 0 

100 

t 



( 

( 
\ 

_f_ 

" 

, p 

r 

, 

F 
R 
E GO 
U 
E 
N 
C .... c 

57 

50 

3,5 

29 

20. 

'** ** *'~ 
*'* 
**** 
**** +*o!r* 
**** ***~ 
*'*** 
**~* 
**** 

****** 
**.,.~** 
******. 
*******~ 
****-**** ******** ******** 
*~*******~ 
******~olIo** 
*~*olt-*****~ 
***-4****11'';'' 
*****~--lj.**.;:lo 

11. **********'R"* 
**-l$o******~,~.j$o 

7 ~~*~*~*~9~*6~~ 
. *~1-*..$.,,**,,****.,}~* '* 

142 

GcEl-22B 
/ Length of the s triking 
p1atfo~ 

3. ~********~.*~olt- .~ 
1. * .... *****~* .. io*~**** ~~"'I-.q. >\."1-

CLASSES 

CLASSE DORNE Ij~F. !30RNE SUf:' Eï=FËCTIF " 1. 

t O. 000 i 0(1) 11 5 i 
2 1. 000· '"' Q()O 35 16 

,.. 
<::. 

3 2 000 3. Ot')C Si ::20 4 
4 

..., 000 4 O\~l(J 50 23 . l ..:l 

5 4. 000 C'!, fJ!)'.~ 2C1 13 4 
~ 

6 5. 000 6.0 'JO ~O 9 3 
7 6. 000 7 0'':(' 7 J 

..., 

8 7 000 6. !JlJD ~ 9 
t;I 8 000 ' '~ ·:00 ~ 

Q 0 
10 9. 000 10 0 fJC 1.4 
11 ~O. 000 11. COQ. 1 .5 
12 11. 000 12. G'jO 0 Q. 0 
13 12. 000 13 Q<.)O 1 5 
14 13 000 14 . IJOC 0 

, 0.0 
15 14. 000 15' 000 0 0.0 
16 15.000 16 QCG 0 0 0 
17 ' 16 000 17 000 0 0 0 
18 17 ... 00'0· 1 .' 

Qt:,) 0 0 0 .0 

19 18 000 19 'Ji~O 0 0 f} 

20 19 000 ,.,." ()'.:\C 0 0 .) : ... 
2i 20. uOO ., , 

\J'J") 0 0 :; " ..... 
22 21 000' 22 O':':C 0 O. 0 
23 22. 000 ."'.., n· ... ' , 0 0 ù ,:::, J _ .. \.J 

24 ~,.., 000 
\ ;':.l 

01)Q 0' .0 0 c...:l 

25 24 000 25 ()(j,,') 0 0 0 

" . 1 

216 100 

mean 3.5 
s td.dev. 1. 84 

c.v.pct. 52.0 

/' 

( 



r 
~ 1 

1 143 , 

"Q 

..... 
7""8.** 

GcEl-15 , .q.* " , , 

( 4*, Width of the striking 
** platform . J~* 
** .*? ,.-' 

" '*~ ~ 

** ~ ::I-~ " .- 331. .;lo~'I-*.;1o r-
.c **** 
t:. *~** 
Q .**** , \ .**** .~ 

r: .***"" N " 4-*** 
C .**** E ."*** 

.~*** 
"'*** 
"1-*** 
-1("*,** 

, :1"*'** 
.:-*~410 

;.21 ;..,'1-~"***" 
~*'i(o""~*J~ 

-~'<!'*~.-I'* 

49 .q.**4-~*",* 
*~*.:s.~**? 

~ 

Ç~Ic,SSES 

\ 
-. 
" ........ ' CLASSE BeRNE r r·JF :3 ùR!'lr:: 3.JP. EF'i=ECT!F ~I ... ~. '. 

1 0 000 :,300 178 '; 1. b 
2 dOO 1 .:;),).) 531 35 2 . 

!' 3 ! 60Q ., Y-': -:. 121 8.0' .;. 

1 4 2, 400 ..J 2(~() 49 3 .2 
5 3 200 J. ,)CI(J 1 .... 

-"- 3 
6 4 000 '4 ,3C,r) ."\ • "- ~ 

7 4 800 S .:'(1) tl 4 
8 5. 600 6 4 1J0 3 . ,;: 
9 6. 400 7 20C1 2 . 

~ 

10 7. 200 0 000 3 .2 "-
11 8. 000 9 800 0 ·0 0 
12 8 800 9 bOC. 0 0.0 
13 9 bOO 10 4\Jo- 0 0 0 
14 10 400 11 200 0 0 a 
15 11. 200 12.0cn 1 1 
16 12.00"0 1"'" 80(1 0 O. 0 _c-

17 12. 800 t 3. cOQ 0 "\ 0 ,J 

18 13. bOQ .. 
l.'t 400 0 0 0 

19 14.400 t5 200 0 IJ ,) 
20 15 200 ' ' " ,- 0 ,0, 0 l~ \.", ... '.1 '.J 
~1 l~. ()OO .:.., ë:O:] 0 ':', J 
~2 16~ 800 :7 .~,Jr) 0 ;) 0 
23 17.600 1 '.:. ..... 4.j'] 1 l 
24 18. 400 'l '-? 2(J~j 0 0 a 
2'5, 19.200 20 )Oi) 0 0 0 

Jj -
1509 100 

" 
mean· 1.0 

:~ , std. dev. 1.0 
c. v. pet. 93.7 

1 __ .t 



144 
..... : 

135 ** 
** GcEl-22B 

( · -Ij.* 
-:t'olt Width of the s,triking 

· *iI' platform 
~* 
*~ 

, ** 
** ** 

F ' ** 
R , ** 
E ** Ci ** U • 11-~ 
E 69. **,** 
N · **** 

'C , **** 
E · ***-. 

**** 
· **** 

""*** 
· 1f.~~* 
*;s.~* 
,j!.ihHf· 

-"'-lO.** 
**** 

t 7 
4-**~ 
*'***~oIt 

'3. **~***1t* 
- . . . ... 

CLASS2S 

SI 
\ 

CLASSE BORNE INF BORNE ';I . .'p Ëï=FECT!F 
., 

1 
.. 

,1 

1 O. 000 800 135 6~ .:. 1 _. -
..., 800 1 60<") 69 31 8 
~ 1 600 2. è,.()C' 7 3. ::: 
4 2. 400 ..., '200 3 1 4 -5 3. 200 4 000' 2 Q 

6 4. 000 4 31)':J 0 O. 0 
7 4 800 '" ~1)\J 0 O. 0 

'" 8 5 600 6 M)''::, 0 O. Ù 

9 6. 400 7 2C·C· 0 0 0 
10 7 200 0 OIJO 1 '5 \,J 

11 8. 000 8 80Ü 0 0.0 
12 8 800 c:; .6!j(t 0 0 0 
13 9 600 10 40G 0 0 0 
14 10 400 t l 2 i)C' 0 0 0 
15 11 200 12.000 0 0 0 
16 12. 000 . .., 8:;'(1 0 O. 0 ~..-

17 12. 800 t3 6(~':' a O. 0 
18 13 600 14 4C'O 0 0 0 
19 14 400 1 r.:, :;;:0

'
:' 0 0 0 _ J 

20 15- 200 16 ("'JO 0 0 ) 

21 16 O,JO ' ~ s,~".::, <] 0 Co " .. ,,-- 16 800 L 7 t..~ j 0 (: 0 
c.~ j 

2.3 17 600 ~2 ~(~,,) 0 0 Ü 
24 18. 400 le ;;:': f':' 0 O. 0 
25 19 200 -,.., C'JC 1':' 

, 
0 0 

-'"" 
J 

~ 217 100 

rnean 
, 

.85 
std. dev. .75 
c. v. pct. 87.6 > 

i 



( 

<-

"""'" 

1 ___ . 
" 

LIPPING 
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