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Lithic Raw Material Utiiisation Patterns in the 
Oldman River Valley, Southern Alberta- 

Cksty Nicole de Mille 

The application of Cultural Resource Management data to the study of lithic raw 

material utilisation in southem Alberta is assessed in this study- Data recorded for the 

Oldman River Dam Mitigation Project pmvided the basis for this evaluation. 

Assemblages fiom five sites excavated d d n g  this project, DjPI-13, DjPm-44, DjRn-728, 

DjPm-100 and DjPl-13, were anaiysed These totalled 17,083 artifacts fiom the Middle 

Prehistoric through Protohistoric penods (approximately 3,600 B.P. -76 B.P.). 

A qualitative research strategy was developed in ordet to maximize the 

interpreîive value of this data The representatioh by both count and weight, of 

toolstones for several artifact classes is determined and compared between sites and 

occupatiotts. The possibility of selective procurement and use of various toolstones, as 

well as technological considerations, is examined . 

Results indicate a long-standing pattern of raw material use which was not highly 

selective and \vas based on a large suite of lithic types. ïhese do not generally support 

Reeves' ( 1970,1983, 1990) differential patterns of lithic use developed as a set of 

definitive cultural-historical rnarkea. In addition, the technological strategies of  curation 

and expediency are also identified in the dataset- The generaiised nature of the datasets 

preclude more specific interpretations. Thus, Cultural Resource Management data is 

best used to assis planning stages of a research project 
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INTRODUCTION 

rn mhabology, the dirr~pairy between tkmy and -ce has wide ranghg 

effects on applications and resuits- The limitations of arcbaealogical data have prompted 

numemus debates ranghg nOm reevaiuations ofthe mddyÜtg m g m s  of  

archaeology to specific questions coaceraing the best use of particdm types of data 

Despite numemus discussions regarziing appropriate methodological ~o~deratïons, 

archaeologicai practice does not fully conform to the ideais set out in the literature. This 

statement may seem obvious, yet the discrepancy between the theory and pnctice of 

archaeology is an important consideration in any mirsmirs 

ui the ideal archaeological nsesich smtegy, field wodc and anaiysis are 

pnformed in accordame with a research design intended to atlswer a m~dar question 

(Raiman 1987). in practice, however, it is d l y  not possible given the ever-present 

constraînts of Qw and hding to develop new pojects to &ess aü of tbe new theories 

and ideas put fonv~rd in the literan~e- EntInly new tesearch pmjecîs are oftea not 

possible, or evm desiraôk, and the oôvious altemative is to utilise previously collected 

data ta test new theories. This study examines Cultutai Resource -ment (CRM) 

data h southem Alberta and addresses its suitabüity for appiidon to questions 

which were not a focus of the originai study. 



Most of the arcûaeological research conducted in Aiberta is CRM completed by 

archaeologicai consultants in order to mitigate the impact of the &ects of deveiopment 

on archaeological resourres. This work consists of immediate sampling ( s d i c e  

collection, excavation) and later descriptive analysis. The recovery and storage of both 

data and artifacts pmvides a weaith of material for timire researrh 

This shdy ofa CRM database uses lithic data collected during a large-scale 

mitigation pmjeft in southwestern Alberta- The Oldman River Dam Project (OMRD 

Project) pmvides an excellent case h m  which to test the value ofmitigative data against 

larger archamIogicd concenis. The investigation followed basic standardized 

procedures outlined for CRM work in the province, and becaw a number of consulting 

fims participateci, the pmject ernphasised field recording and analytW techniques. The 

focus of this study is lithic raw material utilisation- 

Tbere are a number of reasons why lithic raw material resouces were chosen as a 

focus. Finf the amfaaual matenai fiom the OMRD Project is largely lithic in character 

{in this study the term lithic' does not inclu.de either fire-cracked rock, or any rock used 

for a feature), as is typicd of most archaeological assemblages fmm this region. Second, 

lithic procurement strategies have corne under increasing scnitiny as they have been 

detemineci to provide important insights not oniy into intragroup relationships , but also 

into specific technologies. As Anta Montet- White ( 1 99 1 :iii) notes: 

It is widely recognized that the proximity and accessibility of material 
outcrops as well as the relative abundance of good chert did influence the 
technologid choices of prehistoric tool make S... but the systematic study 
of processes of acquisition, distribution and w of lithic raw materials is a 
relatively recent focus of lithic studies. 



The recent focus on understanding the management of raw mateMi tesources by 

past none toolmakers echoes the trend to study Iithic assembIages wing a technological 

organisationai appmach (Nelson 199 1). This approach is characteriseci by the integrated 

study ofstone working activities with a broader focus on pst lifeways- The 

technological organisationai appmach (Cam 1994a) has been offered in response to 

criticisms of lithic analysis as king  mial, atheorectical and tangentid to cunent 

archaeoiogicai pccnuits (Cross 1983; Dunnell 1980; Thomas 1986; Torrence 1989). As 

the procurement of raw material is the fim step in the production of stone twls, Iithic 

resource studies may offer some valuable insights to intenocietal relationships and 

economic and technological studies. Hence, this study of lithic resource use provides 

valuable infornation pertinent to the overd understanding of lithic technology in 

southeni Alberta 

A third reason for choosing raw material as a focus of study is that many 

archaeological cultures are considered to have characteristic suites of raw materials as 

pan of their distinguishing traits. For example, raw material utilisation patterns have 

k e n  used by Alberta archaeol~~sts to characterise prehistoric cultural periods and thus 

fonn a basis for hypotheses of b r d e r  prehistoric cultural change. These studies follow 

Reeves' ( 1990) pioneering efforts. Here, I examine patterns in the OMRD dataset to 

evaluate the validity of Reeves' conclusions for that region. 

This study will attempt to discover what sources of variation may underlie 

utilisation patterns. To accornplish this the analysis compares patterns between sites and 



occupations (i-e-, change over time), and evduates an array of techological 

consideratiom. However, the specific methodological appmach used to address these 

questions depends on the avdable data (see be1ow)- Folïowing preliminary evduation 

of the potenbal of the OMRD dataset, it is detennined that the most useful and least 

ptoblematic use of the data is b d  material representatiom Material representation is 

compared for both count and weight over a number of artifact classes. This analysis is 

undertaken in order to identifi the strengths and weakness of utilising previously 

recorded CRM data because the aim of this study is to maximize the usefulness of the 

CRM dataset for answeriag a bmader range of archaeological questions within the 

conspain& of the existing dataset- 

My discussion begins in Chapter 1 wvith an ovewïew of the study a r a  including 

regional and local environments, prehistory of southem Alberta, the history of 

archaeology in Alberta and the OMRD Project A review of raw material studies 

follows in Chapter 3. The methodology ernpIoyed in the OMRD Project as well as in this 

çpecific study are presented in Chapter 4. The results of the data analysis appear in 

Chapter 5 and are discussed in Chapter 6. A s u m m q  and conclusions follow in Chapter 



'ïiüs chapter ptesents a baclrgn>pnd discussion of southern Aberta and the study 

area, as denn#L by the Olelman River Dam Roject (OMRD Pmject). I situate the 

environment ofthis area in the context of southern Al- and follow with a brief 

outline of the ettvif~~nest in the ünmedïate area of the resenroir. I then present a brief 

discussion of the prehistory a d  @ce of arehaeology in southeru Alberta, uicluding a 

discussion of the OMRD Project, and conclude wnh a description of the sites used in this 

study- 

Mucb of southem Alberta, exclding the foothills and mountain m o n  in the 

extreme west and the Aspen Paricland regions to the north, is part of the Northwestern 

Plains, traditionally thought of as the short and mixed grassland areas of Alberta, 

Saskatchewan, Monîana, the Dakotas and Wyoming (Vickers 1986:4; Wedel 1% 1 23). 

The Alberta Plains are fi anked on the west by the fbothills of the Rocb Mountains and 

bordered on the north by the Aspen Parklauds transitional zone between the grassfands 

and the vad B o r d  forest zone. The topography ofthis region was s b p e d  by the 

mderlying bedrock gedogy and fiequent glaciation, most recently by the Wisconsin 



6 

episode which ended approximateiy l LOO0 to 15,000 years ago (Landais 1994: 3). It 

varies tiom rolling glacial (or hummociqr) moraine to flat featureless areas characteristic 

of glacial lake beds- Severai major uplands ïncludïng the Cypress- Porcupiue* W i n t e ~ g ,  

and Efand Hiils intempt this topography and provide a number of difFierent 

microenvironmenîs which support the growth of varying vegetation, 

ünlike the rest of the Plains, most of the rivers in Alberta eventually drain into 

Hudson Bay or the Arctic Ocean. Southeni Alberta is drainai from West  to east by a 

number of major rivers, the largest of which is the South Saskatchewan River system 

draining into Hudson Bay. Major trîb-es of this system include the Bow, Oldman 

(which is the focus of this thesis), Red Deer, Belly, S t  Mary's and Highwood Rivers. An 

exception is the M i k  River in extreme h e m  Albe- which is part of the Missoun- 

Mississippi systern eventually draining into the Gulf of Mexico. These river valleys, 

parfland extensions and the northeastem slopes of the upkmd~ provide the main source 

of w d e d  vegetation in an area which is predominantly grassiand A nurnber of  deeply 

incised glacial ecosional channels or  'coulees' also dissect this region, but they generally 

have neither abundant water nor w v d  resowces. 

Southem Alberta has a continental clirnate with extrernes of summer and winter 

temperatures. It is characterised by low precipitation, high winds, low mean annual 

temperatures and a relatively short growing season (Hardy 1 967; Longley 1967; 

Sanderson 1948; Strong and Leggat 1981). Most of  the precipitation falls as min in the 

spri-ng during May and June with rainfall generally decreasing from West to east (Vickers 

1986:7). Summer is relatively short with the warmest temperatures occumhg in J u -  



The mean average temperature for Juiy is 27OC (Hardy 1967). The fa11 months of  

September, October and November tend to be dry, although there is usually some snow 

cover by Novemk The winter months (DeCernber, Januaty and Febniary) are cold 

(Strong and Leggat 198 1). While this description presents a general view of climatic 

conditions, it does not express the degree of variability in weather conditions 

experienced by a particular region This consideration is especially relevant as the 

climate of southern Alberta is extcemely variable both tmm one year to the next, as well 

as throughout the year (Vickers 198617: Wonnington and Forbis 1%5:6 ). The strong 

seasonal westerly winds called Chinooks help to temper winter temperatures These 

warm dry winds blow down fiom the momtains, bringing rapid increases in temperature; 

Chinooks have been observed to raise temperatures 22' Celsius in ten minutes (Longley 

1 967:SS). As the effects of these wi-nds are felt most strongly in the foothills and 

westemmost portion of the Plains, Chin& were likely an important factor in the study 

area 

Local Environment 

The study area is defined by the location of the Oldrnan River Dam and its 

resecvoir ( See Figure 1). nie Oldrnan Dam koject area is located in the transitional 

zone behwen the foothills and the plains at the south end of the Porcupine Hills ( Landals 

1994:3) near the town of Pincher Cteek, Alberta The dam itself is located on the upper 

reaches of the Oldman River, its reservoir affecting three different rivers, the Oldman 

(including the North Fork), the Crowmest, and the Cade. The rivers themselves are 



Study 
Area 

Figure 1: ûeneraiized map of southem Alberta, illustrating midy area location. 
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thought to have been established in late glaciai times (Landals 1994:4). The Oldman 

River, for example, is believed to have had its prisent course established as a result of a 

glacial outburst flood in excess o f  12,000 ycars ago (Landals 1994:3). The Oldman and 

the Crowmest Rivers tlowing eastward through the pmject area have relatively broader 

shallower vallqs than the north I south flowiug North Fork of the Oldmiin and the Cade 

River which are characterised by narrower, more deeply incised valleys (Landals 1994~3). 

Topographically the valleys are complex and are descn'bed by Landais (1994:3) as 

including "high and intermediate glacial tenaces/bencks, recent floodplains, abandoned 

channels, imfilled meanders, Wock outctops and escarpments- steepsided tributary 

saeams and deep adjoining coulee systems". 

As prwiously mentioned, the study area is  situated between the Fwthills Bel& 

(defïned by the underlying geologic structure of folded and faulted beds) and the Plains 

(defined by sandstone and shate bedrock characteriseci by horizonal strata). Much of this 

smdy area is a rollmg hummocky hl1 plain cut into by river valleys. The till has been 

describeci as a "heterogeneous, non-bedded mixture of rock material of al1 sizes" with 

igneous and metamorphic enatics fiom the Canadian S hield, as well as finer particles of 

a local ongin (Beaty IWS:6S). 

Strong and Leggat ( 198 1 ) characterise the study area as king on the border 

between rnixed gras (gama-spear grass- Bou~eloua graciii.~ and Stipa comata. and 

wheat grass, Agropyron Spp-.) and fescue gras (Fes~ucu scabrelka) ecoregions of the 

province. Van Dyke (19943) notes, however, that the reaches of the Oldman and the 

Crowsnest Riven at the upper end of the resenioir were predominately rough fescue in 
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the pan The mils tend to be b w n  chemozems- ïhe river vdeys themselvw have a 

number of vegetative commUrrities. Saskatoo&bkecbeny sbnib (P nmics sp-) 

communities can k fwad w the mth and mrtheast fmïng dopes wliile the south and 

West fàcing dopes are ofien cbaracterised by Skuuk-Creeping Juuiper (fwipems sp) 

commrmia'eses smds oftrees inciuduig speci-es ofpine, spuce- willow, and comnwood I 

aspen-poplar (Pi- sp.. Piceu sp.. Wu sp. and Popultls sp) rend to k nsricted to deep 

codees, tniutary valleys, the deepiy irPcised Castle River drainage, and the steep norih 

and east tjicilig slopes dong the OlQnan and Crowsnest Rivers (Vm me 19943). 

A nmnber o f  ammnl species inhahited this  are^ prier to Euopean colorÛzatioo, 

but many are no longer f o d  in their n a m i  environments- The best example is, of 

course, the p r e v i ~ ~ l y  most numerom of the large mammals, the Plains and Wood Bison 

(Bison bison bison and Bison bison othabuscae), but also iiicluda elk (Cern elaphus), 

mgose (Alces dces), bighom sheep (Ovis ctznuden~is), and wolf(Conis lupus). 

Mammals present today included vanous species of deer (mule deer, Odocoileus 

hemionus, whiteded deer, Od'oiIeus v i ~ z u n u ~  .) and Pmnghorn anteiope 

(Antiiocupra meticana)). Carnivorous spcies include the bear ( Ursur sp.), coyote 

( C d  lorrum), swift fox (Vdps  velar), ami bobcat (Lynr nrfilp). Smalter redents of 

the plains include the baver (Castor cadensis), muskm (Oridotm zibefhicus), badger 

(Tàridea CW), porcupine (Erethikm clorsutm), weasels ( M i l a  ssp), and ground 

squimls (S~mophïlilur sp.). B i d  life is abundant a d  inccludes many rapton (red-tailed 

ha* -ne fdc011s7 piairie fiilcons), grouse. @dges, owis, wngbirds and a 

variety of  scasoaal waterfowi (cranes [ G m  w~densis .  Grilr a m e n c a ~ ] ,  ducks, geese 
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[Brmta c d e n s î s ,  Brma bernida, Chen caerdescem, C k  rossiil hmns  [Ardeo 

herodias] and swans [C'vgnz~s buccinaîor, C b ~ g m r s  cwgntls]). The rivers are rich in fish 

species including, moimtan and lake whitdsh (Prosopium wil~i11711~0nni and Coregonus 

chpeoformis), rainbow and cuîîhroat mut (0ncorhynchu.s mukiss and Soirno ciarki), 

mcker (Cotos~ontus sppl and b a t  (Lota iota). 

The Histow of Archaeoloa in Albe- 

The first atternpt to coordinate archaeologicat research in Alberta was 

undertaken by the Glenbow Foundation in 1955 (Womington and Foibis 1965: 1). 

Although earlier worlr had been camed out in the province, such as Junius Bird's 1938 

excavations at Head-Srnashed-In (Duke 1991:6), it was the work spmsored and 

orgartised by the Gleubow Foundation which demonstrated the potential of Alberta 

arc haeology (Vickers 19863). The Univerdes of Alberta and Calgary became involved 

with Al berta arc haeology in the early I W s .  ûr. Richard Forbis, who was originally 

hired as the first full-time archaeologist by the Glenbow Foundation, joined the faculty at 

the University of Calgary in 1963 (Vicken 1986:3). In 1964, the first Department of 

Archaeology in Canada was established at tk University of Calgary with Dr. Richard S. 

MacNeish as Cbairman. As a result, the University of Calgary became quite prominent 

in archaeological research in southem Alberta (Duke 199 k6). An interest in the 

archaeology of southem Alberta continued with the work of Reeves (1970), whose 

synthesis for the cultural-histon'cal sequence for the area is still used in modified form 

today. 
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The energy exploration boom of the 1970's radicaüy a l t d  this initial academic 

focus. Rapid development Id to the passage of the Alberta Herbage Act in 1973, which 

declareci aü arcbeeological material to be pmperty of die Crowu (Vickers 19863). It 

also statexi that if any site \vas to be destroyed, devrlopers were msponsible for hiring a 

consuitam arcbaeologist for impact assessrnent and necessary mitigation. nie 

Archaeologid Smey of Alberta (ASA) was subsequently established to regulate land 

development and potect archaeologicai resources- A number of private archaeoiogicd 

corisulting firms also fomed to meet the demand for contract archaeologists. 

The boom in dwelopnent, which increased the need for assesment and 

mitigation, coincided with a decrease in huiding for university research. This led to a 

situation *ch c o h u e s  to the present, in which most of the archaeological work in 

Alberta is conducted in a CRM fhmewoork 

Southem Alberta has a long p e n d  of human occupation. Until European 

colonizatioq the inhabitants of this part of the Northem Plains pursued a big-game 

hunting strategy which e n d 4  for at lest 10,000 years. Reliance on bison as the main 

staple food necessitateci a highly nomadic lifestyle to follow the constantly moving herds. 

There has k a  much debate conceming the nature of bison herd movement, in particuiar 

the question of whether the herds engaged in distinct migratory patterns. Modern 

ecological mdies, as well as evidence drawn fmm historical documents, indicates that 

bison herds did aot engage in h g  aanual migrations as has been suggested but, rather, 
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foilowed a pattern ofshata seasod mwements (Barnforth 1987; Hanson 1984; 

Moodie d Ray 1976; Morgan 1980). Seasoaal migrahon involnd movement b e e n  

winter and s u r ~ ~ ~ e r  ranges. in late sping and summer- bison herds mved oato the open 

plairis to graze; when tbe weather m e d  cold the herds moved into more sûcltered areas 

such as major river valleys, aspeu p3klands to the north and fmthiils to the wwt 

(Vickers 199 1). Cousequentiy, a seasonal round has beeu suggested for tbe prehistoric 

inhabitants of southem Alberta It is  l og id  tbat thae was movement into winter 

canges9 not only to follow the f d  supply, but also to abtain shelter and a suppiy of 

fmwood (Vickers 199 1 ). 

Vickers (1 986: 12- 13) b provided a usef'ul nview of the cuihrral histoncai 

sequence of southem Alberta He summarbî Reevest cultwal historkd sequence, 

supplemented witb information h m  Kreiger (1%2, 1%4), WiUey (1966) and Byte 

(1973) as follow: 

* .  
1. m P r o ~ ~ l l e  Point (+i 1,500 B.P.) -This pend is simply a 
rubric to handle the possibility of pnClovis or 'Ear1y Man' diScoveries in 
the New World (Reiger 1962,1964; Willey 1%629) and the data base 
for this the period in Alberta is, at best, minimal. 

* .  2- M v  R e m  Perid (1 1 3 0  BP.-7,500 B.P.) - This period is 
characterimd by large, lanceolate projectile points thought to have been 
hPRed to heavy, stabbing spears. Complexes included are Clovis, Folsom, 
Agate Basin, Hel1 Gap, Alberhi, Cody, Frederick, ami Lusk. 

3. W e  P&istoric PenpP (7,MO B.P.-1,750/1,250 B. P.) - This period 
is chamcmized by medium sized, ootçhed or stemmecl pmjectile points 
thought to have been hafted to ciarts propeUed by an atktl (spear thrower). 



The @cul is fimher dividai into: 
a) i l a i f v ( 7 , S û û  B-P--SY000 B.P.) - This is 
cbaracterized by the Mimmiy Cwe Complex (Bitterw& Salmon Rivcr 
pomt types) and subsuma the Altitbeaaal (H@sixhermal, A t l d c )  
ciimatic episode and cu i tm i  uuïts of- time (Reeves 1973). 
b) (S,(5.000 B.Pr33W B.P.) - This is 
c h m e r h i  by Oxbow, McKean, aab Late Mummy caw matenmatenals 
(Reeves 1973a). 
c) LpttMiddle (3500 BP. -1,750/ 1 , Z O  B.P.) - This iacludes 
PeLicau Lake and Besant comp1exes. Reates (198337) aiso includes a 
HanMPhase* 

- - 
4. ~ ( l y 7 S 0 / l , 2 5 0  B.P. - 250 BR) - This @od is 
charaaerized by smill mc- or trianguk projectile points thougb m 
have been hafted to ammm pmplled by bows. Complexes and p h  
occm in abundance r e m  by Avodea, Late Plains aad RPirie Si& 
Notcbed, ami TnaiigulPr points. This peiioâ is ais0 indicsrteci by the 
Uitroductioa of =-CS- 

S. pr0- (250 £39. -76 B.P.) - This pcriod is characterized 
by the addition of Eucopeau tcade goods to the Laîe Prebistotic material 
cuitme and, ultimately, tbe nplacement of the latter by trade items (Byme 
1973). 

In addition ta the precedïng cultural-hibcal scheme, the OMRD Project dso 

included an Old Women's Phase (OWP). The Old Womeds Phase is somewhat of a 

catcha11 category for the post-Avodea prehistoric record, genedy including both Prairie 

and Plains sicbnotched points. Despite the cornmon tceaûneut of OWP as a single 

cuitural eatity, it i s  possible tbt more than one cuiniral manifestation is subswied within 

the t m  (Vickers 199432-23). 



The Oldman River Dam Project (1988- 1991) is the largest arçhaeological 

rnit@tion project e v a  conducted in Alberta. It was undertaken to niitigate the e f f i  of 

dam c m 0 1 1  on prehistonc sites on the 01Q3ian River. The objectives ofthe 

01- Dsm hject were to reconstnin the prrhistory ofthe ares, as WU as investigate 

the relm~onship of "loag tenn winter exploÏt&on ofbison by Plains groups opefathg 

h m  river vallqrs" (Ives 1988:lOS). The dam was pmjected to floal approximateIy 24 

km ofthe Oldman, Cade and Cmwsnest rivers, covering an area of 2,420 hectares at full 

suppty- In 198s and 1986, Reeves (1987) d i a c t e d  an Historicd Resources Impact 

Assesment with Life- of Canada Limited which evaiuated 3 15 prehistoric sites and 

46 histone sites, 144 of which were loaated withia the proposed reservoir. This 

demonstrated that many ofthese sites wre in well sheltcred situations favourable for 

wiiiter settlemea Some ofthe f d  evidence also supported the interpretation of 

winter occupation As well, many sites s h w e d  evidence of repeated use. On the bais of 

this work, Reeves conclubxi that the area reptesented a major prehistoric wintering 

locale. Consequentiy, one of die major research questions set out for the mitigation 

poject concemed wimer exploitation ofthe sheltered valleys. Mitigation commenced in 

1988. 

Due to the large scale of the pmject, it was separateci into four contracts awarded 

to différent cornmes. Tlaee of the condracts were awarded on the basis of fùnctionaify 

distinct sites. Environmental Management Associates Limited were responsible for the 

kiEiUsites, Ethos Coasultants Limited for the stone features, and Bison Histoncal Senrices 



Ltd for the campsites O p i a a ' d y ,  the division of sites was not as clear cm as it may 

appx Several sites wexe deteminai to bave both Li11 anci campsites in one locale and 

so were e x d  by tm, diffenm companïes. In order to provide o v d  comistency to 

the project, a forpth contmct wps awarQed to Ethoi Comultw~& as an o v d l  

management program. The colordinator of this camponenf Job &imiley, was 

responsibk fot the development of re~eafch design, ensuring codsteacy in field and 

anafytr*d methodology, and the reporthg of results. The pmject was uudedcen over a 

perïod of three years, 198&1990. Each Company was tespo~~si'ble for a final report 

summarizing di the results of wokf completed (see Van ûyke 1994 for -*tes; 

Lancfais 19% for kiiisites; and Dau i994 fot stone featms). The management 

contmctor's finai report synthesipag aad interpffing the resuits fiom the entire project is 

dl1 pending 

To m w  the scope ofthis sady, 1 limiteci my investigation to five selected 

campsites, for the following misons Füst, as habitation areas, campsites tend to reveal a 

broder range of activities ttian more specialized sites such as killsites. Thus, a brader 

range of stone tool malung and maintenance activities are more likely to be present st 

habitation sites. Second, my objective was to assess the potential for examining raw 

material lithic utiiisation patterns from CRM data and not to reconstruct raw material 

utilisation paîtems for îhe entire area 

Five sites were chosen for anaiysis in this snidy. The research strate@ of 
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comparing assemblages over time and between sites determined the criteria by which the 

sites were chosen, Multiwmponent sites permit the sturfy ofchange over time within 

and between sites By controlling for the variable of site location, 1 limited my study to 

Middle and Late Rehistoric to Protohistoric time periods because of the scarcity of early 

occupations. I use Van Dyke's (1994) term 'occupation' to refer to dl mm*al  and 

features with a particular phase or complex Before descn'bing the sites, it 

would be usem to summarize the conclusions which resulted from the OMRD Project 

The campsites research program confirmed Reeves' (1970) interpretation that the 

Oldman River valley was a major seasonal wintering locale (Van Dyke 1994:282). This 

valley was occupied for a span of at least 9,000 years. However, the most intense and 

sustained use of the valley began approxirnateiy 3,600 years ago with evidence of the 

McKean Phase (Van Dyke i 994:277). As the earliest occupation recovered for the sites 

andysed here is M c K e a  my discussion stiuts with this occupation and continues to the 

end of the sequence, at, or just before Ellcopean contact. 

At1 McKean occapations are overlain by Pelican Lake material. The McKean 

occupation of the project area w a s  originally interpreted as being minimal (Van Dyke et 

al. 199 1 :43), but Van Dyke ( 1994: 1 82) altered his view to suggest that rather than being 

undenepresented, the McKean occupation was underemphasized He huther indicates 

that the McUean occupation was ~ n d e r e m p ~ s e d  as a result of the difficulty in 

separating the McKean material from the overlying Pelican Lake assemblages. 

Therefore, the amount of McKean material which was separated with confidence is  very 

low, 
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On the basis of this daia, however, a number ofthhg concernïng the McKean 

occupation were noted. McKean was the eariiest occ-on with &dence of tire 

broken rock and stcme ciicles. In addition, the Limimited nature of the tool classes suggest 

that occupations were brief and that the vailey was not used tof ovewimintering but as 

temporary camps as part of a *der seasonal round (Van Dyke et al. 199 1 :42-43). 

The Pelican LaLe occupations represent the most intensive use of the Oldman 

River Valley overall Evidence includes the piesence of major k i l l ~ i t e s ~  very extensive 

processing faciiities such as boiling pits. hearths and fi=-broken rock piles, sites iocated 

in sheltered areas, seasonal indimors fiom faunal ma~eriai and a wide range of tool 

ciasses. These &ta have led to the interpretation by its investigators that the Oldman 

River area was used by the Pelican Lake populations as a fdl hunting and intensive 

processing area, as well as For ovenvintenng (Van Dyke 1994279; Van Dyke et al. 

i 99 1 :45). 

The Besant occupation of the valley is considerably less intensive. Althou& 

there is evidenct for o ~ e ~ n t e r i n g  (for smaller populations than Pelican Lake), a 

possible summer utilisation of the valley is indicated as well at two Stone circle sites on 

the valley margins (Dau 1994). No Besant matenal has been recovered in the major 

killsita in the valley. This suggests that the Besaot settlement pattern may have been 

focused on the use of major faU drives elsewhere and split into srnaller groupâ for 

o ~ e ~ n t e r i n g  in the valley (Van Dyke et al. 1991 :48). 

The presence of the Avonlea Phase in the project area is minimal. The cultuml 

inventory is very restricted for the six components in which it was identifieci (Van Dyke 
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et al. 199 1 :52). The only tigeincant Avoniea occu@on was at a pcessbg campsite 

designateâ as DjPm-100. Howevet, ùecause Avoniea -al was mixed with OWP 

material and was laûeiled as an undiffereutïated COIIlpOnent (Van Dyke et ai. 199 1 541, it 

will mt be coasidered in this study. 

An intense Late Rehistocic occupntion of the Oldman River Valley is indicatcd 

by both the OWP aud Prototiistoric evidence- The OWP occu@oii is  represeated by a 

large nimiber of stwt cides and bisw pocessïng areas- A n u m k  of mial1 killsites 

also are widi this Phase and the faunal evidence suggests a f& and winter use 

of the vaüey (Van Dyke 1994281)- The presence of metd poinis, Empean pipe 

fiagrnene, hohone bones, beads and metril tools helped define the Protohistoric occupation 

of the project ara (Van Dyke 1994281). A g !  an intensive use ofthe veiley is  

indicated h m  Decemûer to d y  spring fiom the assemblages at both Mlsites and 

campsites (Van Dyke et al. 199 Although not all ofthese components are present 

at ail of the sites chosen for analysis hem, ail  of them are found at multicomponent sites. 

A briefdesmiption of the sites follows. 

L2iEu 

DjPl-13 is located on a 12 m high terrace on the north knL of the Oldman River, 

upstrram from its confluence with the Cade River (Van Dyke 1994:38; see Figure 2). 

Ahhwgh the site is sihiated close to water and trees, it is rot very well-ptotected. The 

total excavation at the site included 183 square meters removed to a dFpth of 70 cm in 



Figure 2: Oldman River Dam Project Area illustnting the location of campsites 
used in this study (adapted from Van Dyke 19942). 



four major bloclcs aad foin d 2-x-2-m test units (Va Qk 1994:40). McKean, 

Pelican Lake, Besant, A v d c a  and Old Wommrs P k  ~ ~ ~ u p e t i o n s  were conf'inned at 

the site (Van Dyke 1994-50)- The prrsence of- Cùcks, boiiing phs, beanhs and 

concentrati011~ offire-brdren rocl suggest that DjPl-13 mis a campsite at which 

extensive fdpocessmg actïvities todr place (Van qrke l9W: 103). Supportkg lines 

of eMdence for this ç011~Iusion include the presence of f i  bison boiw, feaaires iocated 

extemai to the habitation and the exposed nature ofthe site. Evideace 

suggests tbpt it was used in the lare spring (Van Dyke 1994 103). 

DiPm-44 

DjRn44 is a seatified tipi ring and bison processing site located oa a 10 m 

teme at the swth end of Hoisesboe Canyon on Cade River (s Figure 2). The site Ïs 

well protected wi-th souhem exposure, near ?O water and a weU wooded ara  (Van Dyke 

et d. 199 1 :M). A totai of 1 % square me- was excavated including two compiete 

sîone circles and six additional test blocks. The two excavacd stone circles belong to the 

slnface occupation which is Protohistoric. Both stow circles yiel&d maal artifits aud 

historic W. The presence of f d  bison boue suggests thPt this component was 

occupied in late wuiter to early spring (Van Dyke 19942 1 1 ). Udedying diis was a 

Besant occupation *ch was locaîed between 20-50 cm below surfàce (Van Dyke 

1994: 196). Two living floors were weU-defined in the Besant occuputior A possible 

boiling pit and habitation structure were also located wWIthin this occupation. Of 

mcular iutecest to this study was the recovery of a workshop area reptesented by 250 

flakes, predomiaately of black bandéd chert (Van Dyke 1994205). A minimum of 
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tbee living floors weze presen in the Pelica11 Laice axppatiot~ TheSc were Iocated at 

depths between 50 and 130 c m  The Pelican Lake occupiti011 is Rprseaded by a number 

feanires such as hcadts and ligût bw satters (Van Dyke 1994-202). No seasonaiity 

data from the Eiunai record was available fm either the Pclican Lake or Besant 

~ * o t l s ,  bwever the protectai nature of the site wggests tbat it may have been 

occupied in the winter. 

DiPm-100 

DjPm-100 is located in Warciner's Couiee upstrmm h m  the confluence of the 

c o d a  and tbe Cromaest River (Van DyLe 1994233; see Figure 2). It is located on the 

West si& of the çoulee and is wcii ptotBcfed and near to a wood#l area. Four stone rings 

wete exarvated at this site, which dong with ttie excavated inter-ring areas totallecl 147 

square meters. Wbile compression ofthe @ers is apparent, two o c c ~ o n s  were 

defined by the surface rings. The maining mdedying cornponents were simply 

assigned to a generai Late Rchistoric sbitus as it was almost Unpossibie to separate the 

buried occupations (Van Dyke 1994235-237). Two of the rings were assigned a 

Raohistonk s t a t u  on the b i s  of recovered e d y  historic artif&s. These two surface 

rings both exhibit c e d  heanhs (Van Dyke 19941247). A Iate winter occupation is 

likeiy, given the f a d  evïdence which supports amsiderable processing of bison (Van 

Dyke 199422493}. The OWP occupation was Wnd on the basis of two swfàce stone 

cuCks, and associated artifacts and featwes- The associated fm included 

concentrations of fbbroken rock and rock-iiued heanhs (Van Dyke 1994244). Faunal 

evidence suggestt that the site was occupïed in late winter or eariy spring (Van Dyke 



l994:X6). 

Dinn-228 

Dj-8 is located on a high nlict lmdform in the Horseshoe Canyon (Van 

Dyke 1994260; see Figure 2). The site is very exposed ami not situated near water nor a 

veiy well-wooded area. This land fonn was utilised as a peninsular trap to hunt bison. 

As the site straddles the full supply zone, a different excavation strategy was utiliseci. 

An intensive program of 78 screen shovel tests and 18 test blocks were excavated instead 

a single large test (Van ûyke 1994-266). Three different components were excavated at 

this site. The earliest occupation was defined as McKean on the basis of a single 

diagnostic point it was rehcted to a six metre square test pit (Van Dyke i994:264). 

The Pelican Lake occupation, including 1 1 Pelican Lake points, represents most of the 

material recovered fiom this site* The exploitation ofthe Iandform is believed to have 

reached its peak with this occupation (Van Dyke 1994:265). Foetal bison bone suggest a 

later winter or early spring occupation (Van Dyke 1994-268)- A small surfàce scatter, 

including a diagnostic point, forms the third cornponent which has been identi fied as 

Besant 

m-1 1 

DjPl-1 I is located on the same terrace as DjPC13 (Figure 2). Five occupatiom, 

OWP, Avonlea, Besant, Pelican Lake and McKean, are present at this site. The OWP, 

Avonlea, Besant and McKean occupations are fairly small, dehed by a living floor and 

associateci artifacts. A boiling pit was recordeci in the McKean occupation. The Pelican 

Lake occupation i s  teprcsented by a number of living floon, dominated by @al or 



complete Stone circles (Van Dyke 1994-28). Seasonality data is ~avaiiable. 

Summarv 

To surnmarize, D j h *  and Djh-100 are both well-protected sites thought to be 

occwed in the late winter or eariy spiag The former contains Late Middle Rehistoric 

and Protohistoric compents, the latter Late Rehistoric and Rotohisionc components. 

Bath have ample evidence of bison processing as well. @Pm-228 is  also thought to have 

been occupied in the Iate tenter or early spring, however the site is locoted in a very 

exposed location, which is less suitable for vuinter camping. Itç association with the 

peninsular bison tcap expl?ins the locatiorii and use of the site, however. [t contains 

Eariy Middle and Late Middle Rehistoric components. DjPI-13, represented by early 

Mddie to Late Middle Prehistoric mponents, is also situated in a location which is not 

h t  well-pmtectd It is thought, however, to have been occltpied during the late spring. 

Evidence for food processiag is also prominent at this site. @PI-I 1 contains Early 

Middle Prehistoric through Late Prehistoric. or possibly even Protohistoric, components. 

Like DjPI- 1 3, this site is not well-protected Season of occupation has not ken 

determineci 
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RAHr M A T E W  S'N'DIES: A DISCUSSION 

Litbic rnw material d e s  can be appmacbed a iiumber of di&- 

pqxmives. Cburch (1994: 1) descn'bes these as an overiap of- discipfiues: 

geoarchaeoiogy, arcbaemmetcy and arcbaeoiogy. The fbt  two disciphes are 

conce& with locating Iitbic source meas (quanies etc.) anâ identifLing their 

chamteristics. This information can thea used to -nt an archaeolo@cal pe-e 

on prehistoric lithic use. Tbe foUowhg chapter is concemed with raw materiai research 

as it applies to the discipline ofarcûaeology. MBterïal identification and charaçterization 

is presented below, in Cbapter 4. 

The foiiowing discuss1*011 fwuses on raw material studies of hunter-gatherer 

societies, as is ornate givea that the assemblages andysed in this sndy are the 

products of hhng and -ring pupsups 1 review pdous siudies in this ana and 

consider the history aad g d s  of raw matmial research. The implications of this research 

to the pnscm study are a h  considerd This discussion is orgaaised topicaily, rieflecting 

the different opprooclm employed by researchers. 

It is dificuit to pinpoint the beginnings of arcblogical interest in lithic niw 



materiais. Howeverv it is dair that the rea@tioa that raw material s011fcing of 

pnhistoric artïfacts couid be used to provide infimmtiian on pst bebaviouf is not a uew 

one. An ovemiew of d y  wodc on lithic xmollcces in Europe can be found in Smolla 

(1987). W.H. Holmes (1893) is g e n d y  consïdered to be one of the first to empbasïze 

this type of rrseirch in North Amerka, but af€er hïs de&, few arcblogists showed 

c o d n d  interest iit this tapic (Bali 194 1; I3ry.n 1950; Church 19942). A conocinrued 

effort towards the mle of raw mataial in the pehistoric use of- was 

reaewed in the late 1Ws and 1970's- 

The increasing sophistication of the p b W d  and chemicai techniques utilised for 

material cbsuac--on a d  sodag ocamhg at this Mie were important in fostering 

and inspiring raw material rrsearch (ïrancis L9832). The eafiy focus ofresearch, wkh 

botb supported aad benefitted fiom these increashgly sophistirzatPA adyticai 

techniques, was ovewhelmingly coflcemed with prehistoric tmde systems, in pSmcular 

the trade ofobsidiaa in the Near East These studies (ie. Carin and ReaneW 1964; 

Renfmv et al. 1968; and Wright 1969) fmulated varcious models of tiode which were 

tested by examinhg the distribution ofobndiaD in the Near East Basicaiiy, tbey 

attempted to differenbate pnttans of exchange îhrough die examiuaüon of variation in 

fdoff patterns amund a source by plotting the abundance of a raw material mst 

distance. The underiyingconceptuai fbmeworkforthese patterns assumedtbsttransport 

costs of materials s h d d  Muence distance h m  source in a direct tiaear fashion 

(Findlow and Bdognese 19û4:71; Re&w 1977:72). There aiso have been attempts to 

improve the meamment of transport costs by standarduing the e f f i  of topogiaphic 
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relief (Fiudfow and Bolopese 1984:71). Other StOdies have combuled models in a 

attempt to more realisticaUy &ai with distonce to sourw area(s) in specific instams 

(Clark 1984, Renaew 1972), or to hvestïgate the effécts of source distance on various 

metricd atbn'butes (Newman 1994). Kowevet, aithough the  ofd distance piays a 

d e  in modt raw materid @es, a strict application of m8them8tical models bes not 

been the ~ ~ C U S  ofmany of these sbdies. The numerous d y s e s  ofMesoamecan 

obsidian (e-g., Andrews et ai. 1989; Asaro et al 1978; Cladc aiid Lee 1984; Coe and 

Flannery 1964; h W s s  and Bmwu 1989; Healy a al. 19W, Heizer et ai. 1965; Johnson 

1976; McKillop d Jackson 1989; Moholy-Nagy et al. 1984; SiQys et al. 1976; Spence 

1%7; Spence and Panons 1967) provide a gooâ example of this more generai type of 

study with a ffous on traderelated lithic researcb. These generaüy involve the location 

and characterization of various source locations of lithic raw materiai followed by 

documentation of their mhaeological disûi'bution. The specific focus on trade has also 

continuai, but h u n t e r w  research is generally less coacemed with trade a .  the 

principal meeas of lithic p o c u r r m a  The fect that aade is only one of a number o f  

possible methods of lithic resowce purement is  more heavily emphasised in hunter- 

gatbem cesearcch 

In many hunter-gatherer snidies th= are two frmdamentally different mategïes 

used to explain the pesence of Iithic raw material at a site: direct aml indirect 

procurement. Direct procurement refem to material obtained directly by the user at the 

source location. Indirea procuremeut refm to mteriaf obtained h m  at les one 

intermediary, thus invoking mechnaisms of trade and exchange. Several iuhcles have 
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fmusseù ou the prablem of distïnguishing iadirect and diiect procurement in 

archaedogical assemblages (ag, Meitax 1989; Momw and Jefferies 1989), but much 

of the resamh on hunter-@MX lithic resoiirçe pocuremeht tends to fanis on direct 

procurement, Thk dec ts  the stmg empbasïs placed upon environment and 

subsisteace in hanter-gdmx reseatch Direct pocprewnt ties in d y  witb cmnt  

penerai views of d ~ e n t a l  exploitation, 

This interest in direct pmcmement is exempMed by the so-ded 'BidordGouid 

debatet, a series of articles in which Binford (1979,1980,1982,1985; Binford a d  

Stwe 1985) and Gouid (1980,1985; Oould and Ssggrrs 1985) offer coatmting vie- 

on the procurement ofstone resomes by hunter-gattiererS- Binford suggests that much 

of the acquisition of lithic raw materid occins within the fhmework of nomal f& 

@ng acti* thpt is, it is 'embedded' m i n  normsl subsistence sûategies- The 

mucept of 'emtxxkd procurement has become quite prorninern in many studies 

undertaken sime then In contrast, Gouid's wodc led him to document a more deliberate 

pattern of Iithic pn>cinemcnt. Havever, thre is in fkct RO reasoa tbst any nmnber of 

powibilities could mt bave ken utilised in prehistory, the diffant strategies 

documented by Binford and Gouid sbwld in fsct be eqecteà given the very different 

e t h n ~ a r c h a e a l ~ d  exampies fhm which they were dram (Francis 1983:20; Straus 

199 1: 170). 

Both stnitegies are o k n  included in some fomi in studies wtgch anemp to list 

methods by which lithic materiai could be directiy acquired In a study of procurement 

sttategïes in Wyoming Francis ( t983:Z) offers casuai and deliberate p u r e m e n t  as 
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NO pss1'bilities based on the amount of plaamed effort required- Momw and Jefferies 

( 198928) list "special piopose trips to source areas'* as well as sadegks which are 

"embedded within seasonai movements throiighout the region". Meltzer (1989:12) 

distinguishes between direct acquisition ofprïmary sources versus secondaiy sources of 

lithic materials Hoien ( 199 1 :4O 1) lists "neatest soutce/ditect procurement", ''qualitative 

Sutability", aml "procurement within the territory utilised drauig tbe yearly round" as 

posniilities. 

The interest in understanding procurement patterns is not surpn-sing given the 

attention paid to subsistence-related topics in huntepgatherer research The rnechztnisms 

of lithic resource procurement is one area of interest in raw material sndies. The 

intuitive beghing point for such rrsearch. the quarry, bas however received less 

attention than may be warrant& The difficuities of the huge volumes of material and 

the lac k of diagnostic material which plague many quarry sites has deterred research. 

However, most of the source area studies which have bewi undertaken emphasùe the 

utility of the examination of such areas (Le., Grarnly 1980; hûdy 1984). Francis ( 1983) 

repeatedly stresses the importance of this type of study for a thorough understanding of 

how the matecial was procwed 

An interest in defining procurement patterns is also piesent in the raw material 

literatwe. There are differing Mews regarding the effectiveness of distingu~shing the 

different types of procurement in the archaeologicai record Morrow and Sefferies 

(1989), HoIen ( 1991) and Francis (1983) are al1 reasonably positive that procurnnent 

strategies may be distinguished in the archaeological record Meltzer ( 1989), in 
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contrita, cites the problem of equinnality of archaeological evï&~1~e9 and the near 

impossibility ~ f a t t ~ n g  to distinguish differem types of procurement patterns 

arc)iaeolopicallyy Undemanding how parti~ular materiais were procured has 

ramifications for the interpretation of lithic utilisation patterns. The attention paid to, 

and in numemus cases, the assumption of direct peutement in many studies is aot 

sWsing given the emphasis on mobility and i d  use patterns in huntef-gatherer 

researcb An outline of some of these sMes is presented below. 

Tncing lithic materials fomd in archaeological contexts to their geologid 

sources provides the distriutionai relationships needed for this type of research. The 

assumption that the raw material composition of an assemblage provides infomation on 

gmup mobility, I d  use pattm and inteqpup relations, has a long history in d i e s  of 

temtoriality, seasonal mm& and settlement patterns (Custer, Cavallo and Stewart 1983; 

Hester and Grady 1977; Reher and Frison 1980; Loendorf 1973; Wihsen 1974; Wobst 

1974). More recently, several articles in a volume edited by Ellis and Lothrop (1989) 

have emphasised this approach. Curran and Grimes (1989) utilised models of 

peleoecological reconstruction and seasonal exploitation, as weil as an understanding of 

lithic distriiution, to demonstrate the dynamic relationship between lithic prociirement 

and the exploitation of biotic resowes. Lepper ( 1 989) demoastrated the potentiaI of 

data on raw mateM distriiution, using ff uted points to understand Paleoindian land use. 

Tanicedey (1989) discwed settlement mobility with respect to lithic procurement in the 

Midwest and extended his interest in this type of research in a study which examineci 

very eady Paieoindian lithic resource use (Tankerdey 199 1). ûn the b i s  of the 
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distriaiton ofClovis points witb respect to source areas of iaw ma-als, he argued diet 

the midirrctioual nature of distniution p a n  supports the i&a âktat this may be a 

resdt of initial colonkation aod difhiotl as pd forward by 0th- researchers nich as 

Storck (1988). In a somewhat diffinat appoach to settiement and mobility strategies, 

Reher(1991) qpestidwbahertheories ofemkddedorauiial pIOcurememcan 

account fm the scale of several piehistoric p-es b w n  to archaeologists, such as the 

'Spanish Dig@gst qparry Üi Wyoming 

Not sqrïsingly, interest in this topic has also gencrared cnticism and 

reevaiuatiian. For example, Deller (19892 19) c n t i c i .  the pr;icti*ce of ushg projectile 

points from isolateû findspots to infei population movemeats. He suggests that the 

m e n t  ofali tinds as one homogeneous mass igwiw potentid sources of variation 

which mi@ have serious effects on interpretation. Hofnnan (199 1) comments on the 

use of linear distance as a measure of cost or avaiIabi1ity and couciudes tbat it is 

unrealistic. He f'urtber suggests that other v m l e s ,  inciuding the numkt of retooling 

events* perceiveci distance aad individuai variation in access to materials may also be 

important f-. 

In a ment evaluation of mobility and mw material studies, Irighu ( 1994:45) 

d c i z e s  the piactice of relying solely on source p-e, stabmg tbat there "is only a 

general consensus that raw material sources mua indiate something aboiil phistonc 

mobility or intergniup relations". To examine some of these asstonptions, ingbar (1994) 

set up a number of simulations to demonstrate why a good correspondence bemcen raw 

materd source ptoportions and tetritory does not ex&. The results of Iogbar's (1 W4:5O) 
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'thothwght' expairnent suggest tbat wen Ei a simple hypothetid univeme, source 

prqmtions mely indiate the miaimal exfent of a gmiip's fenitory- Chenging the two 

panuneters of hypo(hetical speed of mobüity and tool repfacement episods in die 

to mnclude tbrt source pmportions may d e c t  bcbavioutrrspoiisive to bow the. 

tecbinology is orgmiseâ. ingbar(199454) sugges& that source e~ns can oniy be 

pnderstood within the "enîire context of  stme tao1 pod~cakm, use, maintenance and 

discard". While hgkr some interesting points, it shdd be noted that fmom such 

asproducaonandpaaemsofusehawbeaiexaminedinthepast. 

Wbile a focus on regional mobnity and territoriaiity has been common, m y  

studies have emmïned the dhaticm patterns of lithic raw mîezials without tbis specific 

focus. in some cases, considetation ofraw materiai has simply c o n s i d  ofcasuai 

mention in site teports and pmject summies in wbich tbe types and repmentation of 

source materiai are oniy very briefly otitlined In other cases, t h e  has been a strong 

focus on mvestigating utilisation paüerns in considerable dazil. The documentation of 

chaages in Iithic iepresenîaîional pltairp over time in oidato chamterise various 

archmiogical cultures bas been a common oppoach. Ahlets (1977) demomtmtion that 

a consistent dïfkence in the represeatab*on of material types h e m  the Middle 

Missouri Tradition and the Coaiescent Tradition in the Middle MissoUn S u h m  

povides a g d  example. Oiher examples include Clark (19841, Cmig (1983), Hofanan 

and Momnv (1985) and Johnson (1 985)- Indeed, much ofthe discussion of the 

archaeologicai prrsence of different li<hic types in swthem Alberta assemblages is 
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w i i i a  the context of chaage over the. 

Anotber more techno10gicai qqmach to raw mated studies has been utilised 

both as a mahod for kaer deScnihg utilisation patans, as weU as a w~uiar focus of 

study. For example, the examination of source utilisation with mpct to diffant tool 

types* use and njuveuaîïon patterns, as wdl as prodll~tl~on -es and debitage 

d y s i s  have bcen undertaken by a number of researchers (Beck and Jones 1990; 

Blanton 1985; Jarnieson 1984; Mimson and MULISOR 1984; OdeU 1989; Perüuia 1984 )- 

The c o n s i ~ o n  of raw materid as a factor witbin a llvger fnimework of w d o n  

and use has becorne increashgiy important in recent years7 as researchers acknowledge 

the benefits of inv&&ating this f8Ctot in a b&c context than gros source 

rqresentation. Studies wôich iw:1ude t e c h n ~ i ~ c a t  considerations for raw materiai 

utilisation aia be divided into two categories based on their overall focus. The first 

includes those des &se main focus is the raw materiai itself, nich as thme stiidies 

cited eariier. The second group are those studjes which focus upon technotogical issues 

in which raw materid is considerd to be a factor. These concems echo a recent trend in 

lithic aualysis which emphasks the uadersîaading ~forgani~~oriai strategies. In the 

literaire on techeologicai organisation, there are a number of interesthg approaches to 

raw materiai factmOCS A brief det'inition oftechnoLogtical organisation, followed by the 

treatmeut of lithic raw material w i t b  these thesees i s  presented below. 

There is m e  confuson smunding the definition of  technologieal organisation 

and its application, despite a considerable body of fiterature on the topic (Sassaman 

199499). in a comprehensive review of the literahue on the subject, Nelson ( 199 1 57) 



The adverit o f o ~ t i o d  shdies is gmdly attn'buted to Binfotd (1977,1978,1979, 

1983). Since rhat time a si@cmt nmber of papers cwceming this topic have been 

published of which Amick (1987), Barnforth ( L986,199O), Bled (1986), Cam ( 1994b), 

Keeley (1982), K&y (1988). KoldeW(1987), Nelson (1991) and Shoti (1986) are but a 

fm examples. In a recent volume ofpepers on this topic (Cm 19Wa). a aumber of 

points concemuig technologid organisation snidi*es are emphasised. The dynamic rde 

played by technology to solve pmblems posed by the physical and social envimnments is 

heavily stressed (Amick 1994; Cam 1994). This type of investigation dates 

technolo@cal stntegies to the larger cuntext of human behaviom d culturaî change- 

Organisational studies are presented as a cesponse to earlier critiques of tithic aualysis 

which was thought to be thdcal, tw fmused on methodology, anâ of no devance to 

cumnt archaeological pucstuts (Amick 1987,1994; C m  1994b; Cross 1983; Dmefl  

1980; 1984; Thomas 1983). 

Raw material is nat discussed as a relevant variable in these studies. In some 

eartier work, iithic raw matends are treated as a scarœ resource, if they are considered 

at ail. The usuaî asumption behind the idea of nsource ~catcity is that liduc resources 

are testricteci to localized areas and would wt dways be accessib1e when people wete 



35 

involved in subsistence actiMa'eses Models of time management, tool design, and 

curationa1 practi~es have been offered as buffering mechaaisms for a number of 

variables including raw materid shortage (Le., B l e d  1986; Kelly 1988; Kuhn 1994; 

Shott 1989). Few studies pay any attention to raw material other tban stating that it is a 

r&cted tesource. However, not all of the eariier d e s  treat lithic raw material as a 

static resoutce; seasonal differences, larger scaîe climatic changes, and social factors 

may aiter the availability of a particular material. 

Not ail studies dealing widi organisational strategïes have been chatar:terised by a 

supeficial treatment of raw material. in fact, the acknowledgement of the importance of 

raw material as a variable is increasingly cornmon in recent literature- Barnforth ( 1986, 

i 990, 1 99 171W2) and Wiant and Hassen ( 1 985) argue for the potentid importance of 

raw material beyond the assmption of ifs restncted availability. Parry and Kelly ( 1987) 

discuss the comlaîion of fonnalized and expidieut technologies with high mobility and 

sedentism, and briefly outline the possible effects of resourcegoot areas versus 

resource-rich areas, Ricklis and Cox (1 993) utilise distance fiom Iithic source as a 

measure of cost in their economic mode1 of trade-off costs and benefits for the 

examination of techrological organisation in the Central Texas Coastal region, 

Recently, Andrefiky ( 1994% 1994b) criticizes the cavalier treatment of raw matenal in 

theuries which date technological organisation to mobility patterns. He stresses the 

consideration of local conditions including the availability and quality of- mataial, 

arguing that techrtolopicaI variability is direçtly related to the geological occuirence of 

raw materials for stone tools. The variable of lithic raw material plays an important role 
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in leskels ( 1992) discussion of Iithic technology and the coacepts of energy efficiency 

and economizïng strategies. 

The incmsing emphasis on niw material in tecblogicai organisation is not 

smsing Raw rnatexiai is the point for any Stone tool, and varïability in this 

resoinçe most likely infiuenced the deveiopment of strategis involving its pmcucement. 

As well, thm is a ment trend in organisationai d e s  to place a higber degree of 

importance upon the potential influence of l o d  factors than was common in earlier 

studies, 

Summarv 

Raw material studies of hmtermtherer societies tend to echo the interesb of 

hunter-gatherer research and lithic anaiysis in general. The concem for subsistence and 

rnobility reiated topics reflects what has been one of the major areas of inquiry in hwiter- 

gatherer M e s  Interest in lithic raw mamial as a fàctor in assemblage variability 

likewise reflects general concems in lithic analysis, as does the increasing interest in 

organisatioml smdies. Litbic raw materid research presents a spectnmi of studies 

raoging from mainly descripiive stdies such as Ahler ( 1977) to those which attempt to 

explain raw material presence (Le., hgbar 1994). Many of the more ment studies have 

had a mainly economic focus, in tenns of the attention paid to subsistence related topics, 

as well as attempts to undeistand how environmentai variables (biotic and geological) 

influence assemblage variability. in some cases, such a focus has verged on king 

environmentally detetcninistic, particularly with regards to studies conwntrating on 



energetic efficieacy. Such au approlrch is Iikei.. to be limited, as it assumes efficiency 

with Iittie room for c u l W  choice. Tbe e><plan?itinns offered fot materiai pesence ia 

these &es tend to bave a stmiig ecommic bias. 

Thrr are notable exceptions to this strong enviconmental fdcus- The first 

concms the selectim of lithic ce~~ucces- A nimiber of reseazchen have arguai that 

Gouid (1 980: 14 1-1 59) bas also niggested tbat ideologïcai facfors were Uely important 

in material use. Socid factors have also been considered by Ellis ( 1989) who conducted 

a detailed iuvdgation of Paleoindiaa lithic preference. EUis (1989: 163) suggests that 

the Paleoindian focus on particular lithic resowces smed as a risk pooling strategy for 
1 

groups against resource faiture by serving as a symbol of group homogeneity. Dnver 

(1993) offes a similar theory for the Late RehiMc time period in the Cmwsnest Pass 

area of soufhern Albato. Arguïng that technologicai considerations canwt füliy a c c o ~ t  

for the sanig presence of exotics found in sites in a teasonably Lithic rich a m ,  he offers 

two alternative hypotheses to explain the pesence of exotics h his saidy ara: 

1. The exotics themselves may be linked to rhe acquisition of non- 
fmaiized individuai status- 

2. The trade in exoîks m y  cernent social relations over wi& areas, 
bus increasing tesource sharing diaing times of m c s ~  m v e r  
1993:s 11 

Jarnieson (1 984) psented a similar hypothesis n d y  ten yean earlier. In generai, the 

concemed with change over time in raw material usage. This i s  particularly wident in 



33 

areas in which no M c  change in subsistence patterns have occuned; the northem 

Plains king an excellent example. 

To summarize, the nature of stone resowes, that they are durable and often 

traceable back to soince origins, accomts for much of the popuiarity of this research. 

Lithic m a t d s  have been used as a meuiod of  examining the relationships of past 

peoples to the regions and resources they exploiteci, as well as potentiai relationships 

with other groups and other social and ideological factors. lncreasing sophistication in 

sourcing techniques as welI as growing collections of source information has helped to 

provide the initial database for this type of research. The= is great variation in the scale 

of différent lithic resource studies, a reflection of the particular research questions which 

fonn the focus of each study . For this thesis, the use of data h m  one fairly restricted 

region, as well as the snong seasonal focus precludes large scale regional study. 

However, these same conditions provide an ideal opportunity for examining a narrower 

set of variables than broad land use patterns. This analysis of the OMRD Roject data 

wiII focus on differences at site level and between occupations, in keeping with the 

interest in change over time in southem Alberta archaeology- As well, this study will 

invesn'gate a number of tec hnoiogical factors including whether availability 

(ovemintering in the Oldman River Valley may have led to seasonal scarcity in lithic 

resources) or quality of lithic material may have played a role in material use patterns. 

The analytical approach to these questions will be dictateci by the avaîlable data A 

discussion of the OMRD Project data and its applications to these probtems is presented 

in the next chapter. 



Introductio~ 

This chapter presents the methods and procedures used to collect and analyse the 

data for this study- The data were coUected for the Old Man River Dam Pcoject (OMRD 

Project) and given to me in the form of a cornputer database- The first part of my 

discussion d e s c n i  the procedures followed for the OMRD Rojcct Because a very 

detailed description of the methods and procedures for the OMRD Pmject has been laid 

out elsewhere ( B d q  1988; Van Dyke 1994), the discussion below focuses on those 

methodological aspects of mcular interest to this study. Following this is an 

evaluation of the usefùhess of the data A description of how the data were manipulated 

forms the third part of this chapter- 

Field Procedures 

The OMRD Projecî's excavation techniques conformeci to the standard of CRM 

work eisewhere in Alberta. Excavation of sites for this project involved trowlling and 

'shoveI shaving', the pedestalling of features, their mapping and photography in place, 

and the screening of soi1 for recovery of artifacs through 114 inch mesh- Because the use 

of 1/4 inch mesh is standard, the likelihood tbat the sample is deficient in Iithics that 

would p a s  through this mesh size shouid be noted The reoording of data also was 



standardid through the use of p r e s c n i  recotding foms for levels. profiles. and daily 

records specified in the procedurat rquirements manual (Brumley 1988). 

The basic excavation unit was a I m x I m square, 10 cm deep All materiais, 

features, and living floors were assigneci to a Cultural Materiai Unit ( C m  defined by 

B d e y  (W88: 13) as ''ùrd-based, @ai and stratigrapbic sorting and grouping 

categories the invdgator intends to use in subsequent analysis, &ta summary and 

reportingt'. Van Dyke and colieagues provide a very useful d-ption of C W s  as 

presented below. 

As used hem, the CMU is a consmict which integtated basic excavation 
data Units, levels, living fioon and features thought to contain associated 
archaeological material are refened to by a single CMU. Similady, 
cultural matenal intemediate between other CMUs (and presumably 
mixed) are also referred by a CMU designation. Thus, culnirai material 
units can be either archaeologically meaningful or in~ig~ficant, well 
defined or poorly defined (Van Dyke et al. 199 1 27). 

Although al1 of the excavated material was assigned to CMUs, the excavatoa fond it 

difficult to describe a site based on this construct because of the variable nature of its 

significance with regards to archaeological interpretation (Van ûyke 1994: 1 1 ). For that 

reason the final report on campsites was organised by grouping al1 CMUs of a similar age 

and archaeological cultural affiliation into a larger grouping which, in moa cases, 

refened to a specific Phase or Complex designation (e-g., Pelican Lake Occupation). 



Barb Neai conducted the lithic anaiysis for the campsites pmject ushg the 

procedural requirements outlined by B d e y  (1988), with a few modifications made 

during the actual analysïs. Artif- were assigneci to categories basexi on a combination 

of technological and fimctional niteria typicd ofthose used in southem Alberta 

archaeology. Brumley's ( 1988) definition for the artifact categorïes are provided below- 

Each category has amibutes specific to k i f  and others which are commonly shared. 

The description of the attributes pmvided below wili begin with those amibutes common 

to all categories and then concentrate on each specific category- A detailed description 

ofthe methodoiogy can be found in Brumley (1988). 

Ail of the lithic attifacts had a number of metic observations recorded for them. 

In order to achieve some consistency in measwement, Bnunley (1988) provided both a 

written and illustrated description of how each specimen should be onented for analysis 

and measurement Ali artifacts were weighed to the n e a m  0.1 g. Al1 artifacts except 

Marginally Retouched Stone Tmls (MRST) and debitage had their length and width 

measured to the nearest O- 1 cm. The size measurement for debitage and MRST reflects 

the longest dimension of the specimen to the nearea O. I c m  Projectile points, as 

diagnostic artifacts, have an entire senes of exha measurements illustnited by Brumley 

( 1988: 12.8), a number of which define the different types of projectile points. 

As well as metric observations, there are a number of other amibute classes in 

common across the artifact categories. 'Preform categories' is an amibute listed for ail 
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categories except debitage and refers to what die preform was (if it is possible to tell) 

with the four possibilities of pebble, cobble, flake and shatter. General shape categories 

are also common m s s  the classes and include the following choices: circular, oval, 

circle slice, quarter circle, one-third circle, semi-circle, tnangie, quadnlateral, polygons 

other than triangies or quadnlateral and irrgular. The lithic raw matenal type 

categories were also d e f i d  for al1 am'facts and will be d i s c d  in a separate section 

below. The cemainder of the attnbutes recorded are specific to the artifam category. 

Cores 

Brumley ( 1 988:7.2) offers the common definition of corn as "masses of material 

utilised for the production of flakes". Cores are usually characterised by a nurnber of 

attributes including negative flake scars and one or more stn'king pladonns (Bnunley 

l988:7.2). Moa of the attn'butes recorded for cores are understandaMy related to how 

the core was reduced, such as the extent of striking platform utilisation and the 

approximate number of fl akes removed fiom a given platform surface. How many flakes 

have been removed unifacially or bifacially is described in the category of the nature of 

flake removal ( B d e y  1988:7.J). Attn'butes conceming the striking platform are also 

outlineà, including the location of both the platfomi edge and face using the specific 

descriptions provideci by B m l e y  ( 1988:7-5) for specimen orientation. Length of edge 

of flake removals measured in rnillimetres and the angle formed by the intersection of 

the pladom surfiace and face are also desm'bed The 'other attributes' category includes 

the presence or absence of common features such as edge trimming and hinge hcturing 



QnLbQki 

This category appears to have been added by the excavaton of the project [t 

includes large core tools which for the most part appear to be large chopping tools 

although some may be recycled cores. Whether the utilisation was marginal or extensive 

was also recorded for these tools- 

Marmnallv RetoucM Stone Toois MRST) 

Because this category refers to any tool which is characterïsed by marginal 

primary flaking (one or more edges) which has not resulted in any major modification to 

the prefom ( B m l e y  19889.2). the MRST category is a very variable one. The 

attributes which were recorded include: the amount of cortex cover through a primary, 

secondary and tertiary system, the nuntber of retouched edges, and the rype and 

character of retouch based on whether or not the retouch appears to be intentional as well 

as the regularity of the spacing of the retouch, shape of retouched edge, and orientation 

of retouched edge. 

Endscrapers 

Brumley ( 1 988: 1 0.2) defines endscrapers as havïng " a steep, unifomly retouched 

working edge Iocated at one end of the specimen and convex in plan view". m e r  

working edges may be present but they are not cornmon. Many of the annbutes recorded 

for endsctapen are similar to those on MRSTs including amount of cortex cover. types 

of retouch and character of retouch. The extent of flaking is aiso assigned to one of three 

categories: marginal, extensive, and ovedi, descniing the extent of flaking on the outer 

surface of the endscraper. The angle of the wvodcing edge w a s  also recorded (Bnimley 



1988: 10.6). 

B ï f k s  

This category includes ody gened b i k e s  as the m m  distinctive and 

specializd fôrms of bifaces, pmjectile points, were assignai to separate artifact 

categories. It is a techmlogical category dehed by "the complete modification of a 

prefomi as a result of bifwial flaking" ( B d e y  1988: 1 1.2). The generaiïsed bifaces are 

assigneci to one oftwo categories baseci on form and symmetry. The first are those 

bifaces " which in tenns of overail shape c m  be categorised into the basic projectile 

point forms of unnotcbed, stemmed, or notched, but due to o v e d  süe or la& of 

symmetry are not considered to be projectile poims" (Bnmiley 1988: 1 1.3 ). Spectmen 

orientation and measmments are the same as those for projectile points. Tbe second 

type of gmeralised biface are those not shaped ldce projeaile points which tend to be 

ody mughly symmemcai. As widi the artifact classes above the amount ofcortex 

cover was noted Mer attributes which were recorded inctuded the character and extent 

of flaking for both the outer and inner surfaces, the extent offlaking is described thmugh 

the categories of absent, marginal, extensive or overali, aiPd the cbaracter of flaking 

described t b u g h  categones of use, irregular or well-pattemed (Brumley 1988: 1 1.4). 

Cross-sectional shape was ais0 d e s c n i i  

(Pm 

This is a hctionai category wbich includes al1 artifacts hafted to the shaft of an 

mow, dart or lance, manirfactured to faditate petration ( B d e y  1988: 12.2). The 

projectile points were divided into classes of presumed hct ion (Le., armw, dadspear 
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and nidetminate: see Bnmley 1988:5457) a d  these classes were M e r  subdivided 

into the diagnostic point types recognïzed in swthem Al- The rest of the attributes 

recorded are the same as has been already d e s c n i  

UlEUs 

Unifaces are a technological categov defined by Brumiey ( 1 988: L3 -2) as 

"chipped stone twls d o s e  fom and working edge have ken  produceci entirely as a 

result of unifacial flakingt'. The amibutes record4 for these artifacts are the same as has 

already k e n  descrt'bed 

Bnmley ( 1988:6364) also defined a category o f  miscellaneous tool types. These 

tmls are mahi y hctional categories and include drills, awls, spokeshaves, gravers, 

sides scrapers, anvils, harnmen, and net sinkers. Similar attributes as the ones described 

for the above classes were also recorded for these tool types- A category of elongated 

pebble is also included to refer to a manuport which rnay or may not show signs of use 

(Bmmley 1988:W). 

Debitaee 

Debitage refen to the resultant lithic debns of stone tool manufacture (Bmley 

1 988:8.2). Debitage is split into the two categories of flake or shatter based on the 

presence or absence of production characteristics. The size class (0-2.5 cm, 2.5-5 cm, ~5 

cm) of each piece of debitage was also recorded Debitage was then assigned to 

'primary, secondary or tertiaq' categories based on the amount of cortical cover (Brumley 

1 Wk8.2) 
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4 

As lithic raw material is the @fit focus ofthis siudy* a detailed discussion of 

how this attniiute was identifteci and recorded is wananted Ttie idem-fication and 

sourcing of the Iithic material wvas done through visual macroscopic analysis 

accomplished ttuough the use of a r e f w e  collection and wrïtten description prepared 

by John Bnmley ( 1988; see also Appenduc 1). Thete has been considerable 

disagreement conceming the validity of vinial analysis One main criticism is  the 

subjectivity of the descriptions of different visual attributes; this leads to pmblems in 

cornparhg or replicating resdts between researchers (Church 1994; Luedtke 1992). 

However, geochemical techniques, oflen viewed as a superior method of material 

identification, also sufTer from a number of problems. Many of these techniques are 

destructive and most are prohibitively expensive. As weli, sedimentary rock which foms 

the bulk of the lithic resources utilised in southern Alberta is difficult to characterise and 

source geochemically and an immense project would be necessary to identify a suitable 

suite of elements 1 99 1 :474). Given these problems, visual analysis remains at 

present the most practical and accessible approach to raw material description and 

identification and most niw material studies employ this technique. 

Another point raised in the defense of visual analysis is that visual properties 

were likely used by p s t  stoneworkers in choosing raw matenals (Ludtke 1992:63). 

Suggestions which have been put forward to increase the accuracy of visual analysis 

include a more systematic programme of geologic siirvey for many areas (Church 

1 994:4), a more systematic and objective system of material description ( Luedtke 1992) 
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and a M e r  understanding of geology and geological ternis (Miiler 199 1 ). The visual 

description, identification, and sourcing of lithic raw matenal for the OMRD Pmject as 

outiimd by Brumley (1 988) is based on a nimiber of wrnmoniy used features, uses 

standard terminology, and is as objective as possible at this time. A briefde~~ption of 

the visual characteristics utilised in the raw material analysis (Bmiey 1988) is provided 

befow, 

Colouf 

Bnimley bases his colour descriptions on the MumeIl colour chart ( 1973). 

Lwdtke ( 1992:66) suggests that the Munsell colour chart is  one of the most pwtical 

ways of descn-bing colours, although Chruch (1 994:46) offers the Rock-colour Chart 

(1984) as another alternative . Although not perfectly unambiguous (some soils and 

rocks do not match the colours well and coioun vary depending on the amount of 

moisture present, the time of day, and the eyes of the observer). the Munsell chart i s  

widefy available to a~haeologists and is a better means than purely qualitative 

descriptions. 

Texture 

Gecdogical sedimentary texture refers to "the ma11 sale featwes that arise fiom 

the si=, shape and orientation of individual sediment grains" (Boggs 1987: 105). 

Brum ley's ( 1 988:6.5) classes such as "fine grained, very fine-graine& coarse and very 

coarse", appear to suggest that he uses his category of Texture' to describe grain size. 

However, it is likely that for most lithic types Brumley's category Texture' reflects a 

description of the hcture sudiace. For exampie, the ga in  size in cherts is tw small to 
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be seen without a microscope and any visible diffemices noted are likely to be variations 

in the smoothness of the lbcture surtàce (Luedtke 1992:70). The fact that Bmley  

included obsidian and massive quartz under the one category of 'vitreoust7 M e r  

suggest that this category is a rough description of visual appearance than actual 

geological texture based on graui size- 

IASt  

Luter can be described as king  the appearance of the light reflected off the 

rock Luster refers not only to the quality, but aiso the quantity of light reflected . 

Brumley ( 1 988) relies on standard geological descriptive categories. 

Transl ucen- 

The degree to which light passes through a material without king absorbed or 

reflected diffea between rock types. The thickness ofthe material is also a factor in its 

ability to transmit light (Luedtke 1992:68). The recognition of this characteristic can be 

seen in Bmley's ( l988:6.6) descriptive categories. The subjective nature o f  these 

descriptions are fairly typical. Although there have been some suggestions for a more 

objective rneasure of translucency for archaeologists (Ahler 1983; Luedtke 1992), they 

are not yet in widespread use. 

Brumley includes a listing of other features which can vary between material 

types. These featwes refer to the structure of the material, both in ternis of replacement 

features or structures resulting frnn chert diagenesis such as banding and dendritic 

patterns, as well as erosional features . 
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These amiutes were used to organize the lithic materiai into a number of types. 

The mamer in which Bwnley's (1988) catalogue was organiseci will be described in the 

following paragraphs. 

At the mon general level the Iithic raw material was divided into rock types 

such as quartzïte or b d t  Those rocks commonly used as twistones and which tend to 

be visually distinctive, were M e r  divided into subcategories. Each matenal type was 

assigned a name and a ref.rence code composed o f  a letter and nurnber, the letter 

referred to the general rock type and the num ber to the subcategory (e-p red/brown 

argillite([a- 1 1). I f  the general rock type was not m e r  subdivided, the material would 

sïmply be labelled by rock type wvith an undifferentiated label. 

There are two main ways lithic raw materials found in an archaeological region 

have been described and catalogud The first is to label them by the source name if the 

source of the material is known. The second is a purely descriptive label witltout any 

indication of possible source provenance. Brumley ( 1988) employs both of these 

methods in his categorisation of lithic types, perhaps as a reflection of the differing 

levels of confidence to which different materials utiliseci by the prehiston'c inhabitants of 

southem Alberta c m  be assigned to a particular source. There are several categories of 

well-known lithic types which are labelleci by source name. m e r s  are labelled in 

descriptive tems but are assigneci to a specific source area There are also descriptively 

labelled lithic types, less visually distinctive, assigned to a number of potential source 

areas. The last group of lithic types are those assigned to purely descriptive categories- 

Although such a system might seem conking, it reflects the state of knowledge 



for lithic raw material sources at this time. 1 discuçs the implications of this 

classification including the possible sources of emr in Chapter 6. 

At fim dance it would seem that a faüiy extensive database of attri'butes has 

been recorded but a nurnber of difficulties anse. With a cioser examination of both the 

listed atmiutes as well as the subcategories used to descn'be each attnbute for the tools, 

it is obvious diat the goal ofrecording these attn'butes was an almost purely descriptive 

exercise. As the data were collected for a mitigation project this is not surprisnig. The 

collection and storage of data about to be destroyed is the main point of salvage 

archaeology- Unforturiately, rnany of the attributes and, in pdcular, the subcategories 

used to descnbe them appear unrelated to the literatm on lithic analysis. For example, 

it is difficult to interpret what a combination of convex and irregular retouched edge on a 

rnarginally retouched flake signifies. Even for those attributes which seem significant, 

such as the descriptive ternis 'moderateci', 'marginal' and 'extensive', interpretation is 

difficult. 

Annbutes recorded for the debitage are las  numemus, but do conform to those 

discussed in the literature- As a waste product fiom a reductive technology, debitage 

may provide some insight into the intemediate stages of manufacture in addition to its 

contextual significance. Archaeologists have long acknowledged the potential of 

debitage as a source of technological information although there has been considerable 

debate over what analytical mategy is best for retrieving and recocàing this information. 

Ahler ( 1989a) divides the two main goals of debitage analysis into studis focussed on a 

speci fic tec hnological factor such as knapping technique and those studies w hic h attempt 
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to place debitage within a production trajectory- The laîter goal is the source of moa of 

the debate, and several analysts suggest that a more redistic Mew of lithic reduction is as 

a continuum, or several continua, rather than a series of discrete stages (Le., Sullivan and 

Rozen 1 985; Tel tser 1 99 1 :366). 

The three types of data recorded for the OMRD Project which could be of 

potential use for this type of analysis are the Ne class, debitage class and amount of 

cortical cover. Size dimibutions are the basis of an analytical technique known as mass 

analysis. Ahler ( 1975, 1989% 1989b) h a  long argued that an understanding of size 

distributions in debitage can be used to distinpish different technological attributes. 

Through a series of experimental reductions, he has outlined a series of N e  grades and 

the various patterns of representation thought to be technologically meaningful. IF the 

size @es used in the OMRD Project are compared those of Ahier (1989a), it becomes 

obvious that the smallest size class used in the OMRD Pn,ject is the Iargest limit of that 

used by Ahler. It is therefore impossiile to undenake a program of mass analysis wnh 

the recorded OMRD Project data 

Sullivan and Rozen ( 1985) have piesenteci another type of debitage analysis based 

on the separation of flakes (debitage bearing evidence of production feanires) from 

shatter (debitage without any production features) and the criterion of flake 

completeness. While the debitage for the OMRD Project was separated into flakes and 

shatter, the four categones of flake completeness utilised by Sullivan and Rozen ( 1985) 

were not recorded. As well, there are a number of diffenng opinions concerning the 

effectiveness of this technique as an interpretive tool (Bradbury and Carr 1995; Ensor 



and Roemer 1989; Prentiss and Romanski 1989; Tomka 1989). 

The last attri'bute to be tecorded was that ofcortical coverage descnkd within 

the traditional prirnary/secondaqr/tertïary typology, usually thought to reflect different 

stages ofcobble reduction as the outer cortex layer is progressively removecl Recently 

however, an extensive experhmtal study was undertaken testing the effdveness of 

this technique for technological interpretation. The conclusions reached by the anafysts 

Bradbury and C m  ( 1995: 108) were that such a scheme was unreliable, essentially 

corroboratinp previous critiques ( Fish 1978; Jarnieson 1984; Magne 1985; Sullivan and 

Rozen 1985). Therefore this analyticaî technique will not be employed here- 

nie limitations ofthe &ta as outlined in the preceding paragraphs preclude the 

possibiiity of engaging in detailed debitage analysis. The difficuities in using previously 

recorded data to answer specific research questioos is clearty evident From the above 

examination of the data set, broadlydefined material type representation provides the 

most appropnate and least pmblematic use ofthis data 

Analvtical kocedures of t his Shidy 

I shall first consider the catalogue of lithic types (Brumley 1988) which I have 

modified for the purposes of this study (see Appendix 1 ). To make the data more 

manageable, [ have collapsed a number of Brumley's (1988) categones. For example, 1 

have combineci the descriptive subcategories of a material type from a hown source area 

which do not have any meaning with respect to k i n g  from a specific outcrop. I have 

labelled these categories by the common source names most often represented in the 
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1 iterature and I have combined a aum ber of the littie-represented categories wvhic h are 

aiike both in tenns oftheir descriptive qualities and source area in collapsing Brumley's 

scherne 1 have tned to e n  on the side o f  caution and maintain most of his lithic 

categories 

For the purposes of interpretation and discussion, and in keeptng with the 

convention followed in many lithic research studies, I have or&ani*sed the material types 

into local, non-local and other categories. 1 am using Churchts ( 1994: 19) definitions of 

these tenns which define local as "matecial(s) available withïn or imrnediately adjacent 

to the site" and non-local as "materiaI(s) available outside the immediate site". A brief 

description of the material typa given below are organiseci into these categories and will 

present my modification of Bcumley's (1988) system. Unfortwrately, there is a 

considerable discrepancy between the amount of information which is known about 

diflerent sources. 

Non-Local Materials 

Some of the material types libed below have several possible source areas. 

Figure 3 illustrates the location of  some of the known sources- 

Swan River Chert 

Swan River Chert is highly variable at the macroscopic level (Campling 1980). It 

is a secondary source found in gravels and glacial deposits in west-cenual Manitoba, 

southem Saskatchewan into the southeastem corner of Alberta, although it is most highly 



Legend 
1. h t a i a y  Ar@litc qumïcs (bascd on mops from Choqucitc 1980). 
3- Top-o f-thc-Worid Chm qumics (bascd on maps from Choquctrc 1 l1!40). 
3. Ethm-ngton Chcn qumics (bascd on maps from Lovcscth t 976). 
4. Avon Chcrt quarks (bascd on rimps from Lovsmh 1976). 
5- Porccilanilc ouicrops ( b s d  on mops in Cid-c and F n l q  I3H5: and Fr~drnrl iC6L 
6- Krtific Rivcr Fiint qudu {bascd on mops rrom Xhlcr 1977: CIsk t 9S-l: 3nii Grcg2 l9HTI. 
7- Dcnsc conccniniions d S w n  Rit-cr Chm dcpasits bascd on niaps froni t,unr>iT 1970). 

Figure 3: Raw Material Sources 



mncentrated in the Swan River Valley of west<eutrai Maaitobg ( B w  1988:6.18: 

Leonoff 197028; Low 19%:172). 

Kooteaay kgillitte 

Kootenay ArgiIlite is f o d  in s e v d  qupny locations around die Kwtenay 

Laices in soutbesstem M s h  Columbia (Chocpette 1980:33). Hidan 1. Smith located 

one quarry on the west shore of Kootenay Lake ia the earîy LWS . The aorthst shoie 

of the lakc has at least one other qilarry location Secondary sources of dus material in 

the form of float pebbies in stream and beach pvels  were likely also exploit& The 

material itseif bas a ~ b a r a c t e n ' ~ d y  paie green colola aitbough yellowish, pinlrisb- 

green, purplish and brownish colours are also fouod (Brudey 1988:6.9; Choquette 

198O:33; see Appendix I )- 

f3asalt 

It is difficult to trace basait to a source area due to its relative homogeneity in 

v i s d  characteristics between c i i f f i  source areas. Potentiai source areas for basalt 

inclde cenaal Montaba, Idaho, British Columbia and Washington (Loveseth 1980). 

Q=tz 

Two possible sources of massive qrÿurz include quamies in Montana a d  southent 

British Columbia (Bmiey 19886 1 1 ). 

Knife River Flint 

This category combines Bnmiley's (1988) categories of bcown cbal&ny and 

patinated brown chal~edotly~ Kmfe Riva Rint is a very weU-hown high quatity lithic 

material which has a huge disaibution range in archaeologid sites (Mer 1977; Clark 
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1984). The pûmary qurrryiag location of W e  Riva Rint occm in hma and Mercet 

counties, North Dalrog, w b  at Ieast 29 opm pit quanies bave bcen located (Clayton et 

aï. 1970:282). Ahîer (lW7:l38) descn'bes Knife River Flint as a "ctyptocrystalline, da& 

brown, tiaaslucent, non ponnis flintf. Altbough it is traaslucent, this stone laclis tûe 

fibmus  mi^ clumcmi*c of chalcedonies a d  is thought m be a silicüïed 

lignite (Cinytou a al. 1970288). This mpteiial ranges in coiour blonde to black, 

but is typicaiiy a honey brown colouK Solely on the basis of aiehaeological examples, 

M e  River Fiiat bas usually been characten'sed as b . g  excellent fldchg 

cbaractenstics. An exammasion of the d a 1  at the source quarries has demonstrated 

th& in f& a broad range ofspecimens h m  p r  to excellent flalMg quaiity occur 

(Gregg 19873368). 

Montana Cherts 

Yellow c m  yelbw chaicedony, pebniated yellow cbalcedwy, and red 

chaiceQny have been ïncluded imder tbis cotegoxy (See B d e y  1988 and Appendix 1). 

The Moatana Ch- comprise a very b d  category eucompgssing a variety ofchem 

thought, not ~ ~ s i n g i y ,  to ori- in Montana While it is common to see refennces 

to Montana Chat there is a signifiant lack of published litecatuce describing this 

materiai. In general however, it is thought to origimtte in the M s o n  formation which 

o u @ q s  in m w e s t e m  Montana (Milier 1991 :46 1). nie same formation also outcrops 

in norihem Wyoming aithough the literature does mt make it clear if sunilar chas are 

avaifable in tbis state as well. While a amber ofspecific quany locations have &en 

located, only the matenai hm the Avon <luarry (describd below) is considered 
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distiuctnre enough to be quslry spcinc. Although, as mentioned above, Moataria Ch- 

encompass a large mge ofvariatÏon in visual cbaractenstics as a graip tbey are 

distiqgûshable froa ather M c  typesfYPes The cofour mge for these chem iiiciudes a large 

range of various sbades of red and yeUow in various degrees oftranslucency. Individual 

specimens tend to be oompiexly coloured with the presence of mottbg &airites and 

bandiag As well, Montana Chats tend to bave vitreous lustre and very good coachoidal 

hcturef the latter chanrteristic making them an idePl m a ~ d  for loinpping ( B d e y  

1988:6- 124.15)- 

Avon Chert 

Avon Chert is a type of Montana Chert which is coasidered to be sutFciendy 

distinctive and source specific, fiom WU-known q~any sites, to be classed as a sepnrate 

variety (see Figure 3). Avon Chert has a distinctive patinated mtfhce which is primarily 

white IO light grey; it is sometimes described as bnviag a cIifdled milk-W<e appeaniace 

( B m l e y  l988:6.13). Unlike otber varietks of the Montana Cherts, Avon Cher& has a 

duil lustre but does h a .  vety good firactioe qualities. 

Grey-Brown Chaicedony 

Although lacking the yellow colour, this matcrial is  similar to some of the 

Montana Cherts and rnay nprseat a variety of this matenPl type. It is also simibr to 

other materials found in Montana h m  Jecondary sources in the Little Snowy Mountains- 

Likewise, it is simijar to some of the Ediaington Chen southern Alberta and may 

also represent this soince (Bnmiley 19886.15). 



Red Chert 

Again, this material nesembles, and may be a *ety of. Montana Cherî 

However it is also similar to msteiials derhd fmm the Linle Smwies (Brudey 

I988:6.15). 

Mattledchen 

Tbu rnaîerïai type may derive fiom two sepsate sources. Tbt h t  potentiai 

source are the Etherington @es in the Range in the Cromnest Pass 

(Loveseth 1976,1980). A quarry in the Beor Paw Mountains ofnorthern Montana is the 

second potential source (Brumiey 1988; 6.17). 

Topof-the-World Chen 

The source of Topof-de-Wodd Cbert is located on a bigh pheau (2134 m ad) 

of the same name in southeasteru British Columbia. This chert originates in the basal 

kaverfôot formation ofthe Van Nostrand range in the British Columbian Rocky 

Mountains (Choquette 198095-27)- S e v d  workshops and quarks have been located 

on this plateau, an extensive area of alpine meadowld The quarries g d l y  consist 

of horimntaiiy stacked lenses of chert pjectbg fiom s o h  limestone whkh hs 

weatbeced k k  The lenses of chert exposed on verticai cirque walls were poimded and 

mapgd off by prehistoric workers (Chcqette 198024). 

Topof-the World Chert is typicaily white, or light to dark gny wïth a slight 

bluish tinge in dour (Brumiey 1988:6.19; Choquette 1980:26-27). Some specimens of 

Topof-Wodd Chert commoniy exhibit banding or rnottiing/~~eckling as well as the 

occasional preseace of dendrites. This chert has excetlent m e  qualities, is very f i e -  



graineci aad has a highly vitreous lustreuSbe Potential tml size is limitai, however- to a 

maximum dimension of 8-10 cm due to the higbly brectiated nature ofthe source lem 

(Choquette 198027). 

Obsidian 

The most likely sources ofthis very distinctive materid include British 

Columbia, Wyoming and Idaho (Godfrey-Smith and Magne 1988). 

Banded Black Chert 

This materiai is commonly cefened to as W C h e r t  The most typical, or at 

least classic, distinguisbùlg characteristic of Banff Chert is its obvious fine banding 

(usuaily less than I mm in thichess) of dark greyhlue black and lighter grey coloun 

(Bnmiley 1988:6.20). Fdje and White (1988236) d e m i  BanRCbert as a nodular 

cryptocrystalline silicate. The source ofthis chea is the Lower Livington and Upper 

Banfffonnations of the Roclry Mountains, outcrops of which occur throughout the Rocky 

Mountains of southem Alberta and northem Montana- Prehistoric exploitation of this 

resource was extensive- Several large q-es of this material have been located 15 km 

east of the Vennilion Lakes in Banff National Park (Fedje and White 1988). 

PorceUanite 

As porcellanite is a "fusad shale derived 60m sediments metamorphoseci by 

bumiiig ca l  ancl lignite deposits" (Clarke and Fdey 1985: 10). sources of it are 

obviously restricted to coal burning fornations Deposits of Ft Union porcellanite, a 

label which also includes materiai h m  the Wasatch formation, cm be found in 

Montana, Wyoming and North Dakota This material occurs in a variety of colours 
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iacluduig black, purpie and yellow, dthough the most common colours by fàr are various 

shades of grey d d (Clark 1984%). The lustre cbacteristics of porcellanite v w  in 

rcsponse to fornational characteristics includhg the de- of heat and rate of cooling 

and both vitreous and non-vitreous varieties occur in these formations (Clarke and Fraley 

1985:3S; F d u n d  i976-2W). Ft Union porcellanite has good fiacnire qualities 

(althougb mt as good as hi& quaiity chem) anâ tend to be sligbtly s o k  tban 

chalcedonies and cherts, bemeen 5 and 6 on the Moh's sale of hatdness (Frediund 

1 W6:Z t O), - 
Raw material which can be found within or close to the study area are al1 

secondanly derived fmm glacial and river grave! dmts. One of the most abundant 

material types is quamite, which is higbly variable with respect to visual characteristics. 

For the purposes of this nudy I have included Bmley's (1 988) two aitegories of coarse 

and fine q d t e  togethet in a general category of q-te. Black pebble cherts are 

also fauly common in these secondary sources and are d e s c n i  under the categocy of 

black chert Silicified siltsîone al- is common. Opkr matenal types which are 

potentiaily available iiiclude red and green argillite. Kooteaay Argillite can be visuaily 

distinguished fiom the green argillite given its distinctive platy structure. It also tends to 

be iighter in colour and finer @ned (Brudey 1988:6.9). Petrified peat and petrified 

wood are two more material types which can occur in grave1 deposits. As they have 

similar popenies, are sometimes dficult to distinguish and are found in similar gravels, 

these two categones were combined as @fi4 peat\wood for the purposes of this study. 
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Two other matenhi types which are 1- avdabIe, Limatoa and dolomite, weie ais0 

iacluded as one category for nmilar reasons- 

A amber of material types could not be sssigned to a source a m -  Tbese 

included B d e y ' s  (1988) categones green chert, grey chen and mottied cbalcedony. A 

miscelianeous category wbich was labelleci as UdBxmtiated' by the OMRD Pmjcct 

anaiyst is also iuciucied in lhis categctry- 'Ibe 'undiffkmntiated' label will be utilised in 

this shdy. 

The repesentationai analysis ofthese various mataial types is  presenteâ as 

follows. Each site i s  descnbed separately. As all ofthe sites are mutti-component, the 

basic level of analysis is the components ofthese sites assigned to a specific Pbase or 

Complex recopized in southem Alberta arcbaeology- The data are sunmmized in tables 

except for the tao1 anci core samples which total les than 10 Mats each, as well as 

those debitage samples which total less thaa 100 artjfàcts These cutoff points were 

arbitmriiy designatecl following a review of the literatiue to determine wôat the standards 

for sampIe size were for the presentation of chta Repseutation of cores and debifage 

involves meknnes of both aumber and weigtd to the nearest tenth ofa gmm Tbe 

consideration of both count and weigbt adds another dimension to the analysis, as 

represen&tion betweeci the two Vanes s igni f idy with size différences between 

Tools are represented ody by count due to the fact that the sizc of artif- 





Chapter 5 

RESULTS 

Resuits are presented site by site with o c c ~ o n s  listed in c b l o g i d  order. 

The data from the Iarger assemblages are presented in tables, while assemblages with 

very malt sample s k s  are listeci in the text as outiined in the previous ehapter. In 

addition to a description of matenal type reptesentation, the types of stone tool related 

activities which might have o c c d  at these sites is also cousidered in order to provide 

a broader understanding of lithic utilisation patterns. The reader should be cautioned, 

however, that because the assemblages represent the remains left by reiatively maIl 

mobile himting and gathering groups, not al1 are ofa size to permit liard' conclusions to 

be drawn h m  observed patterns of lithic use. Therefbre, some observed pat tms and 

the conclusions which I draw fiom thmi are tentative and subject to confirmation, 

modification, or refutation as more data becomes available. 

In this stuciy, I recordeci diffemt lithic resources not only by wmt, but also by 

weight for debitage and cores. Weight, as well as cowt, c m  be important in an 

examination of reptesentsitional paaems. The use of  flake size distribution patterns as a 

method ofdebitage analysis has had a long history, despite the traditional focus on 

attn'bute analysis. Following the classic experimental study by Newcomer ( 197 1 ), who 

demonstrateci that flake size progtessively decreases as reduction continues, numerous 
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stpdi*es have enaminamid the use of Sue gradùig for the technofogicd shidy of BalOng 

debris (e-g, Ahlet 1975,1989a, 1989b; P m  1981,1982,1987,1990; Pirttemn and 

Soliberger 1978; S W e  and hmn 1982,1984, Sullivan and Rom 1985). The results of 

such expetixnd sudies suggest tbat flakes produœd eady in the redudon sequenw 

shodd have reiatively larger numbers in tbe large size class and relatively d e r  

numbers in the dl size classes, while flakes poduced later in the pocess s W d  have 

relatively larger numben in the d sire clas and ~lat ivdy d e r  numbers in the 

large size class (Ahier 1989a90). Not ~*s ingby,  experhents by Teltsee (199 1907) 

indicate that Bake s k  is strongty comlated with weigk However, other experimems 

have also dernonstrateci tbaî mal1 flakes are always poduced in greater numbers than 

large flakes and will teml to bt numeridly dominant in any givea sampie (Pattenon 

1982; Pattemn and Sollberger 1978:104). Mer (L975,1989a, 1989b) aâvocates a 

specïfic type of flaice aggregate analysis tenned mass analysis, and has argued for the use 

of weight as well as count as a masure of size variation He has also suggested that 

weight may be usefid for measurhg variation in flake shape (Mer 1 989x9 1 ). The data 

in the present study have not been analysed using these specific techniques, due to the 

problematic size dasification system useâ in the collecth of the &ta. 

The difference ôetween representation by weight and count for the different lithic 

types is clearly apparent fiom the d t s .  Ce- types of lithic matmatenai tend to haw a 

greater or qua1 representdon by weight over count, &le othPr matenais bave 

significantiy Iower weigbt proportions when compareci with wmt A larger weight per 

count mtio generally indicates a largrr mean flake size, coasequedy that the assemblage 
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may have d t e d  fiom d e r  stages ofreductior A srnder ratio genefally indicates a 

higher proportion of mal1 flakes, pertraps rniddle to late in the redoction trajectoy- 

There are complicating interpretatid f8ctors hm, howewr. Larger flakes rnay Sunply 

indicate tbat larger pieces ofraw mataial wwe king  worked andor lawr tools were 

M g  producd As well larger flakes can be diagnostic of technologhi processes. 

The nomadic Iifestyle of past Northern Plaim cultures piays an important mie in 

iithic i n m o n .  This is  particularly important for the interpretation of the lithic 

assemblages from the OMRD Pmject An archae~l~cal consequence of the highiy 

mobile lifestyle of these cultures is the mrity of an entire reduction sequence, from 

urunodified raw material to twl discard, in a single assemblage. An examination of 

which portions of an artifact's life cycle are present at a site, for each raw material type, 

provides dues as to whether ciifferences esst between lithic tesoume use at the site. In 

generai, the presence or absence of maîerid types between tools, debitage and cores rnay 

provide an indication of the types of fliatknapping and pmcurement strategia which 

rnay have been employed at a site. Tools o f  a certain materiai type with no 

accompanying debitage may suggest that the twl  was inttoduced to the site in its finished 

fom. In contrast, the preseace of a pimicular rnatenal type in the debitage, but not the 

tool sample, records the manufacture or maintenance of a tml which may have been 

removed fiom a site. The presence of cores implies that manidhcturing activity may 

have taken place. These are very genetal inferences, howeverT and a fuller interpretation 

would tequite ari e~nemely detailed and time consuming lithic analysis, far beyond the 

scope o f  the present shidy. 



The interpretation of sample si?e in the debitage assembiage is especially 

problematic. In many of the assemb@es a 1- number of materiai types are 

represented by a very few pieces ofdebitage [t is difficuit to i & i i  more fiom this than 

the pcesence ofthe pticuiar matenal type in the toolloh The intuitive inference is that 

these few pieces do not repnsut involveci manuf&ng activity- Evidence fiom 

eWmental replicative studia suggests tbat m a n u f d n g  activity generates relatively 

large numbers ofdebitage (Ahier 1989b; Bradbury and C m  1995; Collins 1975; Magne 

1985; Newcomer 1971 ). Given the possibfiity of postdepositional factors, ,as well as 

recovery bias, only generai speculation conceming debitage sample size can be made 

The analysis here is  essentially qualitative in nature, and descriptive terms are 

meant to be relative only to other assemblages analysed in the sîudyY Due to this, 

interpretatioiis are highly generalised and the possibifity ofa number of altemate 

scenarios exists. 

DjPI-13 
DjPI-13 has the largest assemblage analysed in this shidy. Materials h m  the 

four occupations totals 630 tools, 60 cores am1 9,808 pieces of debitage- Each 

occuption is describeci separately beginning with the McKean phase. 

The McKean tool assemblage is repenteci by oniy f i e  items: one biface of 

mottied chert, three MRST made from grey chert, silicified siltstone and Swan River 

Chert, and one core tao1 of lirnestone, 



A d d n a b l y  geater nmber of toolstoae types are rrpresemed by the dcbitage 

assembIige, which corn-sts of 524 pieces weïghing 716.4 grams. Thne were no cores 

recovered nom the McKean occupîiotl- The ody raw mamial types uüssing m Table 1 

h m  the list peppred by Bnunley (1988) are green c m  porccllanite, Ut, @fi& 

wood\peat and rd argiiiite. Oftbose -ai typa paenf most occur in very smu 

popomons, with many making up less thDD 5% ofthe total. Indsed, several types 

represeut l e s  than 1% of this total. As Table 1 indicaîes, a large aumber of lithic 

mornes were used but tiiere are a nmûer ofpePLs to dieu distniuiion because the five 

highest ptapmtions by count and weight are not of die same material type- The five 

highest material types by count are silicified siltstone, qquartce, Montana Chen and 

mottled chert The five highest by weight aie qmrtzite and siIicified siltstone, foiiowed 

by undifkrentiated and mottied c h e ~  

Tbat most of the materid types in the assemblage are not represented as t d s  

suggests that these wem retained in the tdkit and curated after the site was abandoned. 

The very small p c e n q p s  (al1 less tban 5%, or appoximately 10 pieces) for most of the 

todstow types listecl in Table I suggests tbat they are not indicative of major 

rnanufiwtming activïty- This, in tua, suggests they were likely brought into the site in 

the fom of fimshed tads. This iofe~ence coupled with the lack of cotes Qes indicate a 

lack of manufacnuiiig ZICtjvity at WI-13- However, qmtzite, siücifid siltstone and 

Montana C M  are dl well-tepresented in the debitage sample which strongiy s w  

lhat these toolstones were king knapped at the site. 

ùi an ensmllration of relative flake size by compsrison of weight and coimf it 



Table 1. Percentage of lithic types for broad classes of the McKean occupation at 
DjPl-13 

Material Type 

Lacal 
Green Argillite 
Q d t e  
Bfack Chert 
Silicified Sikstone 
LirnestondDolornite 

Non-Local 
Swan River Chert 
Kootenay Acgïllite 
Q- 
Knife River flint 
Montana Chert 
Grey-Brown C halcedony 
Red Chert 
Mottied Chert 
Top-of-de-Wocld Chert 
Obsidian 
Banded Black Chen 
Avon Chert 

Qther 
Mottled Chalcedony 
Undi fferentiated 
Grey Chen 

Weight % 
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would be useN to use those rnateriafs *ch have markedy differing weight and count 

proportions as these will potentially provide the most information about the reduction 

tqjectory- -te weight is twice diat of CO- which may suggest the pesence of 

larger nzed flakes and an earlier stage o€redudon. In contrast, Montana Chert is  

preseat at a weigbt proportion not even a q m e r  that by couut, and may indicate smdler 

flake sizes, hence late stage manufacture and maintenance. In addition, d y s i s  of the 

McKean assemblage lithics poimed to two patterns for raw mate rial types that are 

repeated throughout many other assemblages. The distinctive mdifferentiated too lstone 

category typically has a very high weight proportion compared to count, while the 

mottied chert category tends to be of qua1 or higher weight compared to its count The 

most straightfonivard interpetdon of this pattern, barring sampfing problems, is that 

both of these tw  lstone types were relativeiy accessible (Le., readily avaiiable) to 

occupants of the Oldman River mitigation area from the Early Middle thmugh 

Protohistoric perïods. This will be discussed at greater length in the following chapter. 

Pelican Lake 

The tool çample assigned to the Pelican Lake occupation is considerably larger 

than the McKean, with a total of 166 tools. Material types not represented include geen 

chert, porcellanite, quartz, basalt, Kootenay Argillite and red argillite. Table 2 

demonstrates the proportional representation of matenai types. Black chert and 

undifferentiated toolstone types are well-represented at 19.3% and 15.1% of the tool 

assemblage, respectively. Quamite and silicified siltstone both occw at just over 10%. 

Mottled chert, grey chert and Knife Rjver flint have frequencies of slightly over 5%. 



Table 2. Pcrwntsge of Lithic types fot broad artif- ciasses ofpelican Lake occqmtion 
at DJPi-13. 

Local 
Red Argillite 
Oreen Argillite 
Quamite 
Bfack Chert 
Petrified PeaWood 
Silicified Siltstone 
Limestone/Dolomite 

hhldmd 
Swan River Chert 
Kootenay Argillite 
B d t  
Quartt 
Knife River Flint 
Montana Chert 
Grey-Bmwm Chalcedony 
Red Chert 
Mott led Chert 
Topof 'Wor îd  C hert 
Obsidian 
Banded Bfack Chert 
Porcellanite 
Avon Chert 

Q s k  
Mottled Chalcedony 
Green Chert 
Uudifierentiated 
Grey Chert 
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Green argillite, grey-brown chalcedony, and iimestone have a negligible reprrsentation of 

under 1 %. Remaining material types are represented by muencies ranging fiom 14%. 

The material representation for tooI types is as follows. A total of 13 bifaces 

were recovered, two each of which are represented by qdte, silicified siltstone, 

Montana Chert and red chert. Black chert, Swan River Chen, mottied chert, Topof-the- 

World Chert and mottled chalcedony are represented by one tool eacb Of the 19 

endscrapers rmvered: five are of black chec four were grey cheri; three each are of 

Knife River Rint, and Montana Chert; and there were one each of quaimte, Swan River 

Chert, Topof-the-World Chert, and Avon Chert Seven unifaces (two of q-te, one 

each of mottled chalcedony, Avon Chert, Knife River Flint, Swan River Chert and 

petrifieci peat\wd), two spotceshaves (one of qete and one of black chert) and one 

petrified peatjwood drill or awl were recovered Of the I2 core tools present ir? this 

assemblage, four are made fiom black chert, three h m  quamite and one each fiom 

petnfied peat\wooQ Swan River Chert, silicified siltstone, banded black chert and 

undifferentiated material. The MRST category has the greatest number of material types 

represented, although this may simply retlect the 'large1 sarnple size for this category. 

Black chert has the highest representation within this tool category with 18 artifacts, 

followed by silicified siltstone with 13, undiflerentiated with 10, quartzite with six, 

Montana Chen with five, Avon Chert with three, and two tools each of Knife River Flint, 

Topof-the-World Chert, obsidian, banded black chert and grey chert, and one tool each 

of green argillite, petrified peat\woob Swan River Chert, red chert, mottled chert and 

l imestone. Other tool type categories include: 1 1 elongated pebbles (nine 



undifferentiated and two siticifid siltstone), three hammers (one -te, two 

undiflerentiatecî) and one each of an anvil, smoothed stone from use aad a p v e d  

maui, aii of undifferentiated material. 

There does not appear to be a clear prefereace between local and non-local 

sources for the different tool types, as both occur in most categories. However, there 

does appear to have been a slight b i s  towards undifferentiatted matenal, and several 

local sources for the less formai and ground stone tool type categones. 

There are a total of 12 cores, three eac h of undifferentiated and mottled chert, 

two of Swan River Chert and black chert and one of silicified siltstone and quartzite. 

Table 2 emphasizes once again the discrepancy beîween material type representation by 

count and weight Over 90% of the total weight of the cores is represented by 

undifferentiated material. Swan River Chert has the second highest representation at just 

over 2%. The remaining material types are negligiily represented 

Al1 material types are found in the debitage assemblage (Table 2). By count, the 

three most common toolstones are silicified siltstone and quartnte at just under 2O%, 

followed by black chert at just over 10%. Mottled chert, py-brown chalcedony, 

Montana Chen Knife River Flint and Swan River Chert are represented at just over 5% 

each. The remaining matenal types are present in very small amounts. 

Propotional represatation by weight shows a different pattern. There is a high 

mass of q-te at 37.0%. Silicified siltstone and grey chen follow at amund 10%. 

black chat (7.3%), mottled chert (5.4%) and green argillite (5.3%) are moderately 

well-represented by weight Other toolstones are present in very low amounts. 
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All ofthe lithic types listed by Brudey (1988) are present in the Pelican Lake 

assemblage, and this assemblage appeacs to represent a toolkit in which a wide va* 

of materiai resources were utilised Local sources are strongiy in evidence in al1 artifact 

classes suggesting that the entire reduction sequence may be present for these materials. 

Twelve cores in total attest to possible manufàcturing activity for quartzite, bladc chert, 

Swan River cherf silicified siltstone, mottled chert and undifferentiated matenal. As 

Table 2 shows. the undifferentiated cores make up over 90% of the proportional weight 

representation. The relatively higher m a s  of the undifferentiated cores and their iikely 

larger extrapolated sïze is a common feanire m s s  al1 of the sites analysed in this study. 

Count and weight proportions present in Table 2 indicate that the weight pmportion 

( 1 0.0%) is considerably larger than that of the count (3 -6%)- which in tum suggests a 

larger average size for undifferentiated debitage. Q e t e  and green argillite a h  have 

greater weight (37.0% and 5.3 % respectively) than count (17.2% and 2.5 %) 

proportions, and therefore a larger average flake size. The infemd smaller flake size for 

the non-local sources may indicate late-stage manufacturing or maintenance debitage. 

In general, local sources seem to have a higher weightkount proportion than non- 

local sources. Local sources are pesem at 505 % by count and 62.5 % of the debitage 

sample by weight, indicating a generally -ter m a s  for local sources. Essentially, a 

large number of material types are represented, however it is pedominantly local sources 

which reflect al1 stages of manufacture. An exception to this pattern can be found in two 

non-local sources, mottled chert and Swan River Chert. 

inese patterns of toolstone use rnay reflect two commonly discussed 
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technological mategies: c-on and expediency- Binford (1 973,1979) was one of the 

earliest proponents of these concepts. He defined these tecbnological strategies on the 

basis of both behavioral strategies and the expected nature of the toolkit For example, 

curation, as defined by Binford (1973, 1977,1979), inchdeci a number of chatacterktics 

such as: tfilli~port of tools, manufacture of tools in anticipation of use, design of tmls for 

multiple purposes, maintenance of tools h u g h  various use episodes, and the recycling 

of tools. An expediem technological swtegy, in contrast, is characterised by 

minimaliseci technologicai effort in which tools are manufactured, use4 and discardeci at 

use locales (Binford 1977). The expected toolkït, would therefore be, fomially less 

pattened Not al1 characteristics need necessarily be present for either strategy. 

The Pelican Lake assemblage may demonstrate evidence of both of these 

strategies. The apparent introduction ofmany of the nomlocal toolstones as finished (or 

nearly finished) tools, as well as the possible presence of maintenance debitage, is 

consistent with a curated toolkit In contrast, the best evidence for on-site manufacture, 

a s  well as use and discard, which may indicate an expedient technology, lies with the 

local sources. Overail, expediency seems to be most strongly suggested by the 

undifferentiated material. In addition to the evidence of on site manufacture, use and 

discard, there appears to be a slight bias, rnentioned above, for the use of this toolstone 

for the less formal tool type categona. One interpretation for this may be the 

opportunistic use of this toolstone at the site when the need amse. Similar obsewations 

can be made for a nurnber of the following assemblages as well. 



Besant 

The Besant occupation has the largest assemblage at DJPI-  13 with 25 1 tools, 1 7 

cotes and 5,082 pieces of debitage- All material types are tepresentd in the tool 

assemblage except for porcellanite, quartz, basait and red argiilite. The proportional 

representation of observai material types is illustrateci in Table 3. There is no clear peak 

in this representation, with the highest fresuency king Knife River Flint at 12.7%. 

Montana Chert foUows with a propomon of 12%. Black ch- qurîzïte, 

undifferentîaîed and silicified siltstone have representations near 1 O%, with 1 1.1 %, 

1 0.8%. 10.4% and 9.6%- respectively. Mottled chen follows with 8.4 %. The remaining 

material types are present at frequencies of les  than 5%. 

Tool type representation for this occupation is as follows. A total of 32 bifaces 

were recovered, manufactureci fiom 1 1 different material types: seven Montana Chert, 

six mottled chert, five Knife River Flint, tfuee each of q-te and Swan River Chert, 

two each for both black c hert and silicified siltstone, and one eac h for petrified 

peat\wood, grey-brown chalcedony, Topof-the-World Chert and green chen The 24 

endscrapers are manufactured h m  12 different material types (six Knife River Flint, 

four Montana Chert, two each of black chert, red c h e ~  Avon Chen and grey chert, and 

one eac h of Swan River C hert, silici fied siltstone, Kootenay Argii lite, grey-brown 

chalcedony, motded chen and Topof-the-World Chert). The projectile point sample 

includes the following materid types: six Knife River Rint. four quactzi-te, three each of 

Montana Chert and mottled chert, two each of petrified peat\wood, Swan River Chen, 

Kwtenay Argillite, mottled c halcedony and grey c hen Only 1 6 core tools are present 



Table 3- Percentage of lithic types for broad d a c t  classes of the Besant occupation at 
DjPC13. 

Loçal 
Red Argiliite 
Green Argil lite 
Quartzite 
Black Chert 
Petrifieci PeaWood 
Silici fied Siltstone 
Limestone/Dolomite 

Non-Local 
Swan River Chert 
Kootenay Argillite 
Basal t 
Q- 
Knife River Flint 
Montana Chert 
Grey-Brown C halcedony 
Red Chen 
Mottied Chert 
Top-of-the- Worfd Chert 
Obsidian 
Banded Black Chen 
Porcel h i t e  
Avon Chert 

ab!x 
Mottled Chalcedony 
Green Chert 
Undifferen tiated 
Grey Chen 

Count % Weight % CounPh Weight % 
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(three each for limestone\dolomite and undifferentiated, two each for black chert and 

motiled chert, and one each of quartzite. petrifieci peat\w& silicified siltstone, 

Montana Chert, grey-brown chalcedony and monled chalcedony). 

The large number of 12 1 MRSTs is divided into matenal types as follows: 1 8 

black ch- 16 q-te, 14 each of ffiife River Flint and Montana Chert, 13 silicified 

siltstone, 10 undifferentiated, six Swan River Chert, five each of mottled chert and Avon 

Chert, fou. each of Topof-the-World Chen and banded black chert, three grey-btom 

chalcedony, two each of green argillite, Kootenay Argillite, and g- chert, and one of 

petdied peat\wood, obsidian and green c h a  Four elongated pebbles ( the  

undifferentiated, one silicified siltstone), six netsinkers (four undifferentiated, one 

limestone\dolomite, one silicified siltstone) and one harnmer, a grinding -ne and a 

bumished stone, all of undifferentiated material, are also inciuded in this assemblage. 

Also present are nine unifaces (two mottled chert, two quamite, one Avon Chert, ffiife 

River Flint, undifferentiated, green argillite and Montana Chert), six drillhwls made 

fiom mottled chalcedony, black chert, silicified siltstone, Swan River Chert, banded 

black chert and red chea and an Avon Chert sidescraper. 

A considerable difference is obvious between the proportional representation of 

count and weight for the cores recovered fkom the Besant occupation. By count, 

quamite and Swan River Chert have the highest representation at 23% with four cores 

each. Mottled chert and silicified siltstone follow at just over 10% with two cores each. 

Grey c hert, undifferentiated banded blac k chen, gey-brown c halcedony and blac k chert 

are al1 present with one core each. Representation by weight is rather biased, wvith 
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quaiwe nearty 74% of the totai weight Undiff-ated materials are second wîth 23% 

of the totai weight The remaining material types have oegligible representation with 

only banded black c hert ( 1 -5%) having a proportion pater  than I %. 

Al1 materid types are ptesent in the Besant debitage assemblage. As with the 

cores, there is a considerable diflerence in the representation between couat and weight 

Grey-bmwn chalcedony has the highest representation by number (3 1 .O%) and is roughly 

twice that of the next highest m a t e  Montana Chert (16.9%). Black chert has the 

third highest representation with 14.8%. Qdte, Knife River Flint, Avon Chert and 

silicifid siltstone al1 have propottions between 5-1 0%- With the exception of mottled 

chat at 3.1% and undifferentiated materials at 1 .a%, the remaining toolstone types have 

pportions less than 1%. By weight, q-te has the highest representation at 27.6%. 

undifferentiated and black chert follow closely with 17.4% and 16.4%, respectively. 

Moderately well-represented are silicified siltstone with 9.0%, mottled c hert with 8.3%, 

banded black chert with 4.8%, and Montana Chert with 4.1%- The remaining matenal 

types each represent less than 2% ofthe total weight 

Lithic raw material representation for this occupation is noticeably different from 

that of the Pelican Lake component The Besant lithic pattern was similar to Pelican 

Lake in the absence of porcellanite, q- basalt and red argillite in the twls and 

negiigible repesentation in the debitage. However, for the remaining material types, 

non-local resomes play a larger role than in the Pelican Lake component Knife River 

Flint, Montana Chert, monled chert, Swan River Chert and grey-brown chalcedony are 

well-represented in both the tool and debitage assemblages. For local sources, quamite, 



79 

black chert and silicified dtnone are well-represented throughout the entire lithic 

assemblage. For the corps, undifférentiated materials and q-te repiesent 80% of the 

weight Black chert, silicined siltstone and q-te are well represented in the debitage, 

with pater average flake size indicating earlier stages of reduction- Kigh numbers of 

tools also iudicates a high degree of discard for ttiese materiais. Non-local materials 

such as Swan River Che* grey-bmwn cbalcedony, rnoüled chert and h d e d  black chen 

were al1 represented by cores, and debitage, except for banded black chert which has a 

negligible representation in both tools and debitage- There is a considerable difference 

between weight and count proportions for the best represented local and non-local 

sources. Local materiais, such as qdte, black chert and silicified siltstone, ail have 

weight proportions higher than count, while Knife River Flint, grey-brown chalcedony, 

Avon Chert and Montana Chert have count proportions considerably higher than weight 

imlicating a very différent assemblage in temis of average sample size. These non-local 

sources are the only ones with very high comtlweight proportions and this may indicate 

of a smaller average flake size, reflecting late stage reduction or maintenance activity- 

ï h i s  assemblage again presents evidence that di fferent tec hnologicai strategies 

may have been employed for diflerent toolstones. The transportation of a nurnber of 

non-local sources as finisbed tools, as well as the possible presence of maintenance 

activity7 again suggests a curated twlkit. On-site mandiacture, use and discard is again 

most prominent in local sources. Undifferentiated material, as with the Pelican Lake 

assemblage, presents the best evidence for expediency. 
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Avodea 

nie Avonlea occupation has the second smallest assemblage with 84 tmk, 9 

cores and 128 pieces of debitage Fifieen material types are m n t e d  in the ?ml 

assemblage (see Table 4). Those material types not present include geen chen. Avon 

Che% porceilaaite, banded black cherî, obsidian, r d  chert, basait, Kootenay Argillite, 

green argiliite and red argillite. Ofthose materiai types pesent, grey-bmwn cklcedony, 

undifferentiated, monled chert and Knife River Fiint al1 occur near 15%. Grey chen and 

silicified siltstone have equal representation at 9S%, qmrizite represents 4.8%, black 

chert 4.8% and petrifiexi peat\wood represents 3.5 % ofthe tooi assemblage. The 

remaining material types have proportions l e s  than 2 % of the assemblage. 

Matenal representation by twl type uiciudes one mottled chat biface and seven 

endscrapers four Knife River Flint, and one each of q-te, Topof-the-World Chert 

and mottled chalcedony. The 14 projectile points are repesented in the following 

manner, four =ch of Knife River Flint and Montana Chert, and two each of silicified 

siltstone, gey-brown chalcedony, and grey chen A total of  3 1 MRST are present in the 

assemblage: six each of Montana Chert and grey-brown chalcedony, three grey cher< 

two each of quartnte, Swan River Chert and M e  River Rint and one each of black 

chert, petnfied peat\wood, Topf-the-Worid Chert, undifferentiated materiais and 

limestonekiolomite. Other tool categories include seven netsidcem. one hammer, one 

elongated pebble and one gnw>ved mad al1 of undifferentiated material. Al so included 

are four unifaces (two grey-brown chaicedony, one quartnte and one Knife 



Table 4. Percentage of lait types for broad artifact classes of the Avonlea occupation 
at DjPi-13- 

Matenal Type Too ls 
N= 84 

k ç d  
Q d t e  
BIack Chert 
Petrïfied PeaWood 
Sikified Siltstone 
Lirnestone/Dolomite 

Non-Local 
Swan River Chert 
BasaIt 
Q- 
Knife River Flint 
Montana Chen 
Grey-Brown Chalcedony 
Mottied Chert 
Topf-the-World Chen 
O bsidian 
Banded Black Chert 
Avon Chert 

Ch)rer 
Mottled Chalcedony 
Undi fferentiated 
Grey Chert 

Count % Count % Weight % 
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River flint), and two dnUs\awls made tiom gcey-brown chalcedony and Montana Chert 

Only nine cores were recovered h m  the Avonlea occupation Three ofthese 

were of mottied c hert ( 13.2 p in total), two were Swan River Chert (34.1 g) and one each 

of silicified siltstone (5.4 g), grw-brown chdcedony (5.4 g), and undiffedated 

materiais (82.0 g see Table 4). Count and weight proportions also differ, with mottled 

chert having the highest repriesentation by count. and undifferentiated materials 

representing greater than 50% of the total weight 

The Avonlea component has a mal1 debïtage assemblage of I28 pieces weighing 

358 g (Table 4). Material types not inciuded are green chert, porcellanite, red chert, 

Knife River Flint, Kootenay Argillite , green argillite and red argïllite. Silicified siltstone 

has by far the highea numerical representation at 27.3%. Grey-brown chalcedony and 

Swan River Chert have a somewhat lower representation at just over 10%. Grey chert 

and limestone\dolomite follow with a proportion of 8.6% each. The remaining material 

types have pmpomon less than 5%. In ternis of weight, over 50% of the total weight is 

represented by limestone\dolomite: silicified siltstone, petrifieci peat\wood and Swan 

River Chert follow with 8.5%, 7.0%, and 56%, respectively. The remainder are below 

5%. 

The rnost noticeable thing about the Avonlea assemblage is the nwnber of  tools 

compared to the size of the debitage sarnple. This suggests that little manufaauring 

activity was occming to replace the tools which wvee abandoned at this site (Ricklis and 

Cox 1993:460). Three non-local sources, Knife River Hint, Montana Chert and grey- 

brown chalcedony, had three of the hi- proportional representations for the tools, 
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dthough local undifEerentiated materials also were welliepresented Interestingiy~ Knife 

River Flint was not -nt in the debitage assemblage. This supports the idea that many 

ofthe lithic materiais, particularly mon-local sources, were hugût into the site in the 

fom of  finished t w  ls, as part of a cutated assemblage. In the de bitage assemblage, 

limestone cornprisexi over half of  the proportionai weight representaîion- As 18 material 

types represented only 128 pieces ofdebitage, w material type clearly dominated 

Silicified sïltstone had the higbest tepresentation by count at 35 pieces. These numbers 

do not appear to represent any major manufacturing activity. However, in apparent 

conb;idiction to this, are the nine cores that were also recovered h m  this site, five of 

which are non-local in ongin. [t is possible that associateci m a n u f a ~ ~ n g  debns was 

simply not recovered in the excavations, a probfem o f  recovery bias mentioned in the 

introduction to this chapter. An alternative explanation may be that the cores do not 

indicate the eady stages of reduction, &or a store of taw matenal, but rather may have 

k e n  abandoneci because they were exhaustd The latter explanation seems to be 

nipponeci by 0 t h  evidence, which suggests that a large number of tmls were discarded 

without k ing  replaced It may be that the past inhabitants of this site, anticipating a 

joumey to a source of raw material, discarded the exhaustecl portion of their tool kit A 

more detailed examination of this assemblage would be necessary in order to confirm 

this speculation. 

OWP 

The OWP assemblage includes 125 tools, 22 cores and 1,132 pieces of debitage. 

Matenal types not present in the tool assemblage are red argillite, geen argillite, qua- 



porcellanite, green chert, Kootenay Argillite, moaled chdcedony and 

limestone\dolomite- Silicified siitstone and undifferentiated materials both have the 

highest representation at 12.8% (Table 5). Black chert follows with 1 1.2% of the 

assemblage. Montana Chen and grey-brown chalcedony each represent 8.8% of the 

total. Qdte, Swan River Chert, motiled chert and obidian are represented at just 

over 6%. Obsidian (J%), grey chert (4%) and Knife River flint (3.2%) have moderate 

representation. The remaining material types are present in low numbers. 

Material type representation by tool type categories follows. A total of t 4 bifaces 

inctude: four mottied chert, three Montana Chert, two quartzite, and one each of Swan 

River Che* red chert, Top-of-tte-World Chert, obsidian and banded black chert Only 

four endscrapers, two Knife River Flint, one of black chert and one of grey-brown 

chalcedony, are present in this assemblage. The 22 projectile points are made of the 

following toolstones: four Montana Chert, three each of black chen and grey-brown 

chalcedony, two Swan River Chert, and one each of q-te, petrified peat\wood, 

silicified siltstone, Knife River Flint, red chert, mottled chert, Topof-the-World Chert, 

obsidian, banded black chert and grey chert A total of 16 core twls are present (eight 

uadifferentiated, two each of grey-brown chaicedony mottled chert and grey chen and 

one each of Swan River Chert, and limestone\dolomite)- The materiai type 

representation for MRST i s  as follows: 10 black chert, eight silicified siltstone, six Top 

of-the-Worid Chert., five each ~ f q ~ t e  and petrified peatiwood, and four of Swan 

River Chert and grey-brown chaicedony, three each of  Montana Chert and obsidian, w o  

grey chen and one each of basait, Knife River Flint, mottled chert and Avon Che* 



Table 5. Percentage o f  Iitbic types for broad artïfact classes of the Old Woman's Phase 
occupation at DjPl-13. 

Material Type Tools Cores De bitage 
N=125 N=Z; 1755.1 g N=1132; 2998.0 g 

Lacal 
Green Argillite 
Quartzite 
Black Chert 
Petrified Peatnivood 
S ilicified Siltstone 
LimestonelDoIomite 

N o n - L d  
Swan River Chert 
Basalt 
Q- 
Knife River Flint 
Montana Chert 
Grey-Brown Chalcedony 
Red Chert 
Mottled Chert 
Top-of-theWor Id Chert 
Obsidian 
Banded Black Chert 
Porcel lanite 
Avon Chert 

Other 
Mottled Chalcedony 
Green Chert 
U ndi fferen tiated 
Grey Chert 
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mer twl typ categories niclude one grey-brown and one black chert uniface, one 

silicified siltstone and one obsidian gaver as well as one Montana Chert drillW. A 

total of niae (eight undiffdated and one silicified dtstone) and one imdifferentated 

gooved maul are dso present 

A totai of22 cores was rec~vered h m  the OWP occupation. As illustrated in 

Thle  5, grey chert (3 1.8%) and mottkd chert (22.7%) represent owr half of the core 

assemblage by count Clndifferentiated materials and qdte follow at 13.6% and 

9. I %, respectively. The remaining material types each reptesent less than 5% of the 

m p l e .  Q-te represents airnost the entire cote sample by weight at 90.7%. Green 

argillite and mottled chert follow at 6.95 and 4-O%, reWvely. The remaining material 

types are reptesented by very low percentages. 

Al1 material types except red argillite and basalt are present in the OWP debitage 

assemblage illustrated in Table 5. By count, qmke and undifferentiated twlstones are 

the most common material types at 32.2% and 3 1 .O%, ~ ~ v e l y .  Mottled chert, 

Montana Chen and grey-brown chalcedony follow with ~presentations of 12.4%, 10.2%, 

and 9.1 %, respectively. With the exception of silicified siltstone (6.5%) the remaining 

materiai types have representations less than 5%. The two most common materials by 

weight are quamite (32.2%) and undifferentated (3 1.0%). Mottled chen follows at 

22-8%. Green argillite, black chert and Montana Chert are represented at just over 5%. 

The remaining material types are present in low arnounts with respect to their weights. 

This occupation has a large number of cores (22), which may indicate 

manuficMing activity for this assemblage. The undifferentated materid repesents 
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over 90% of core weight Undifferentiated twlstones also have the -test 

representation in debitage and t d s ,  and iikely represent ail stages ofrnanufact~e~ This 

cornbined with the bias for the use of this twlstone for informa1 tmls may again indicate 

the strategy of expediency. Grey chert is somewhat anornaloris as this matenal type is 

representeâ by five cores, but comprises a veiy small propotion ( 1.9%) of the debitage. 

Cores of the following material types were also present and could potentially represent 

manufacm-ng activity: Green argiliite, quartzite, dicifieci dtstone, Swan River chert, 

Knife River Flint, grey-bmwn chalcedony, mottled chert and banded black chen The 

srnail proportional representation of some of the remaïnïng materia1 types, red chert, 

Topocthe-Wodd Chert and obsidian (a total of 2.6% by count), of the debitage sample 

suggests that they were likely brought into the site in fiaished (or nearly finished) form 

and d i d e d .  Because quartz, porcellanite, green chert, limestonekiolomite, Kootenay 

Argillite and mottled chalcedony have relatively low proportional representation in the 

debitage sample and are not present in the tool sample, 1 infer that their presence 

indicates the maintenance of twls. The twls may have subsequentIy been removed fiom 

the site, posibly as part of a curated toolkit, or alternatively, were present in an 

unexcavated area of the site- 

D i P m 4  

Djh-44 is the second larges? site emined in this study. The total artifact count 

for the three occupations at this site is 202 tools, 3,021 p k e s  of debitage and 48 cores. 

Unlike DjPI-I 3 the earliest occupetion begins with Pelican Lake. 
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Pelican Lake 

A total of 106 tools were assigneci to the Pelican Lake occupation. Knife River 

Flint is the most highly represeated material t y p  in the tml assemblage composing 

nearly 20% of the sample (see Table 6). Quartzite, obsidian and undifferentiated 

materials are also welCreptesented at 1 3.2%, 1 1 3% and 1 1 -3% respeaively. Montana 

Cbert (7.5%), mottled chat (7.5%), green argillite (6.6%). Avon Chert (5.7%) and 

peaified peat\wood (4.7%) are moderately well-represented. The remaining material 

types are present only in mal1 amounts not exceeding 2%. Kootenay Argillite, grey- 

brown chaicedony, Topf-the-World Chert, bmded black chert, porcellanite, mottled 

chalcedony, green chert and limestone\doiomite were not fond 

Twl types include two bifaces (obsidian, Montana Chert), five unifàces (two 

Montana Chert, one petrïfied peat\wood, one mottled chert, one Knife River flint), one 

Knife River Flint sidescraper, and one silicified siltstone drillhwl. A total of 1 1 

endscrapers are also present in this assemblage and are represented by mataial type as 

follows: fow Knife River Flint, three eac h of Montana C hert and Avon Chert, and one 

grey chek The 14 projectile points fiom this assemblage are divided into material types 

as follows: four obsidian, two eac h of Kaife River flint and mottled c hert, and one eac h 

of petrifd peatiwood, Avon Chert, quamite, Swan River Chert, grey chert and silicified 

siltstone. A total of 52 MRST (1 1 Knife River flint, nine quartzite, seven obsidian, four 

each of geen argillite, mottled chert and undifferentiated, three petrified peat\wood, two 

each of Montana Chert, basalt, red chert and Avon Che* and one each of Swan River 

Chert and quartz) are also present in this assemblage. Other tool type categories include 



Table 6. Percentage of lithic types for broad artifact classes of the Pelican Lake 
occupation at D j h 4 -  

Material Type Tools Cores Debitage 
N=LM N=23; 24757.4 g N=2 167; 6940.1 g 

Locat 
Red Argillite 
Green Argillite 
Q d t e  
Black Chert 
Petrified PeaWOOd 
S ilicified Siltstone 
Limestone/DoIomite 

Non-Local 
Swan River Chert 
Kootenay Argil lite 
Basalt 
Quartz 
Knife River flint 
Montana C hert 
Grey-Brown C halcedony 
Red Chert 
Mottfed Chert 
Topof-fie- World Chert 
Obsidian 
Banded B tack Ckrt 
Avon Chert 

Other 
Mottled Chalcedony 
Green Chert 
U ndi Rerentiated 
Grey Chert 

Count% Weight % Count % Weight% 
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one undiffefentiated elongated pebble and thrre harnmers (two undifEerentiate& one 

quartzite). 

The proportional representation of cotes by count and weight is presented in 

Table 6, There is a considerable diffaence in r d t s  between tbese two methods o f  

quantifjing reptesentatiom By corn& there is a peak of mottled chen at just over 25%. 

green argiUite and undifferentiated follow with just over 13%, *ch translates to three 

cores each. Qdte, Knife River Flint, Top-of-the WorId Chert and limestone\dolomite 

have two cores eacb Only one core was fomd for silicified siltnone, basalt, and banded 

black c h e ~  As previously mentioned, representation by weight differs. Undifferentiated 

and silicified siltstone are relatively comrnon at 30%- The next group of  matenal types, 

green agi1 lite, quartpte and limestone\dolomite, are al1 reptesented at just over 1 0%- 

Remaining material types have negligible representation by weight 

Differing proportional representation between count and weight is also seen in 

the debitage illustrated in Table 6, where al1 material types but porcellanite are 

represented By counf mottled chat is present at a considerably higher percentage 

(36.5%) than the remaining material types. Banded black chert follows at 1 1.2%. Green 

argi 1 lite, grey-brown chalcedony and undifferentiated are al1 represented at an 

intermediate level at or just above 5%. Material types occming at 1-5% include 

silicified siltstone, Knife River fliat, Montana Chert and Avon Chert The rest of the 

materiai types am presem at percentages below 1%. By weight however, green argillite 

shows the highest representaîion at 42.3% ofthe sample. Undifferentiated follows w i i  

20.4%. -te and mottled chen are present at just over 10% each. The remaining 



matenal types make up a very smaii proportion of the sample by weight 

The Pelican Lake assemblage once again bas a large sample size (N=22%; see 

Table 6). A noticeable diffeience baween the PeLican Lake occupation of DjPl-13 and 

DjPrn44, is the larger amount of obsidian and green argillite present in the latter. Local 

and non-local sources also diffa in this occupation. Non-locai sources represcnt a Iarger 

proportion ofthe total sample than locai sources as compareci with DjPl-13. However, in 

the tool and debitage samples, local mated is represented at a considerably higher level 

than non-local material. Green argillite bas a very high representation, at least three 

times that of the other local materials. Uudïfferentiated matenal also had a very high 

weight representation. Most of the non-local materîals have smaller weight than count 

proportions, smng a mialler fl ake si=. 

The total of 23 cores in this occupation is the largest number of cores recovered 

for the sites analyscd in this study- Of the non-local cores, mottled chert is the only 

material type well represented in the debitage, as well as the tmls, suggesting that al1 

stages fiom manufacture to discard may be present While two cores of Topof-the- 

World Chert were recovered, this mamial type is represented by a negligible amount of 

debitage and no tools. There are a number of possible explmations for this pattem. The 

rnanufacairing debris may have been located in the area of the site which was not 

excavated. Alternatively, the cores may have been abandoned without being utilise4 or 

were perhaps transported, but were abandoned upon discovery of a more readily 

available local source. Knife River flint is represented by two corg a moderate amowt 

of debitage, and the highest percentage of tools: Once again, this suggests that the 
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potential utiiity of this materid was abandoned at tlüs site. Green argillite, quartzite and 

perhaps silicified siltstone may be indicative of rnsnufacturig activity- It is possible that 

some of the material types were discacded as exbausted tmls and replaced by monled 

c hert, 

Besant 

The most srriking observation from the lithic assemblage for the i3esant 

occupation is the strong presence of green argllite. Ofthe 77 tools assigned to this 

occupation, 36.4% are represented by green argillite (Table 7). The material type with 

the next hi- representation is ~11differen~ated at 16.9%. Black chert, Montana Chert 

and Knife River Flint eac h represent 6.5% of the sample- The remaining material types 

are present in proportions below 5%. Red argillite, Swan River Che* quartz, obsidian, 

porcellanite, mottled chalcedony, Topopthe-Wodd Chert and green chert were not 

represented 

Tool types for the Besant assemblage include I I bifaces (two each of green 

argi 1 lite, q-te, Km-fe River Flint and Montana Ch- and one eac h of mottled c hert, 

red chert and grey-bmwn chalcedony), four endscrapers (one each of Knife River Flint, 

Avon Chert, black chert and Montana Chen), three projectile points ( one each of blac k 

chert, Montana Chert and Avon Chert) and one undifferentiated spokeshave. A total of 

19 core tools are present in this assemblage with a material representation as follows: 1 2 

green argillite, four undifferentiated, two banded black chert and one silicified siitstone. 

The matenal type representation for the 28 MRST is as follows 8 green argilt ite, three 

each of Knife River Flint and Avon Chert, two each of quartzite, grey chert, black chert, 



Table 7. Percentage of lithic types for broad &kt classes of the Besant ocupation at 
DjPm4.  

Material Type Toois Cores Debitage 
N=77 N=18; 90324 g N462; 4575.4 g 

Local 
Red Argillite 
Green Argillite 
Quartzite 
Black Chert 
Petrifieci PeaVWood 
Si ticif i d  Siitstone 
Limestone/Dolomite 

Non-Local 
Swan River Chert 
Kootenay Argi llite 
Basalt 
Q- 
Kaife River Flint 
Montana Chert 
Grey-Brown C halcedony 
Red Chert 
Mottled Chert 
Topof-the-World Chert 
Obsidian 
Banded Black Chert 
Avon Chert 

Q L k  
Mottled Chalcedony 
Undi fferentiated 
Grey Chen 
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Montana Chert and undifferentiated, and one each of basait, Topof-the-Worid Chert, 

petrified peatiwood and Kootenay Argillite. The 1st  tool type category is composed of 

13 elongated pebbles (eight undifferentiated, three green acgillite, one 

limestone\dolomite and one red chert). 

As Table 7 demonstrates, half of the 18 cotes are green argillite. Q d t e  

follows with 22.2% or four cores, undifferentiated with 16.7% or tbree cores, and 

mottled chert and black chert have one coie each (5.6%). In tenns of proportional 

presence by weight, quartzite has the highest representation 43%. Green argillite and 

undifferentiated fotlow with 29.8% aud 26.7% ce~pectively. Monled chen and blac k 

chert have negligible representation in ternis of weight 

Green argillite has the highest representation by count and weight in the debitage 

assemblage illustrated in Table 7, at 28.9% and 46.7% respectively. By count, banded 

black chert follows with 24%. Qete at 1 4.7% and undifferentiated at 1 1 -6% are the 

next highest With the exception of Montana Chen, with a proportional representation of 

6.2% of the sample, the rest of the material îypes have a low representation at les  than 

3%. 

The four matenal types with the highest representation by count also have the 

highest representation by weight, although the order diffen. Unm'ffetentiated material 

has the second highest representation after green argillite with 26.6%. Q d t e  follows 

with 2 21.1%. Banded black chert has the fourth highest proportion ôy weight, although it 

is considerably lower at 2.7% which differs considerably fiom the representation by 

count. The remaining matenai types are present in proportions below 1 W. Material 
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types not represented include mi chert, Topof-the-World Chert, porcellanite, green 

chert, grey chert and limestone\dolomite. 

The practice of both e@ency and c h o n  are also suggested in this 

assemblage. The large presence of green @llite, Iikely represented by al1 

manufhctmïng stages, and mainly used for informal twl types, coafoms to the 

expectations for e-ency The representation of this material type is similar to that of 

the undi15erentiaîed materid both in this assemblage as well as previously discussed 

ones. Mmy of the non-local toolstones again appear to have ken transporteci into the 

site in finished form, which suggests the opposite stmtegy of cmatïon. 

Proto historic 

The Protohiçtaric occupation is mal1 compareci to the two earlier ones. Only 19 

tmls were reeovered. Material type repfesentation may be found in Table 8. Green 

argillite has the highest repfesentation at 3 1 -6% which translates to 6 tools. Quartzite 

and undi fferentiated both have four tools. Montana Chert is represented by three tmi s 

and black chert and obsidian are present with one tool each. 

M y  h e e  tool type categories are present in the Rotohistoric assemblage. These 

include three projectile points ( one each of black chert, Montana chert and obsidian), 

three core tools (two undifferentated, one quamite) and 13 MRST (four each of green 

argiiiite and undifferentiated, three quamite and two Montana Chert). 

A total of seven cores were recovered Three of these cores are q-te (4343.5 

g in total rnass), three are green @llite (1959.7 g) and one was undifferentiated material 



Table 8. Percentage o f  Iithic types for b r d  artifact classes o f  the Rotohistoric 
occupation at DjPm-44. 

Material Type Debitage 
N=192; 5375.5 g 

Local 
Red Argillite 
Green Argil lite 
Qete 
Black Chert 
Petrified PeatlWood 
Silicified SiItstone 

Non-Local 
Swan River Chert 
Basal t 
Knife River flint 
Montana Chert 
Mottled Chert 
Topof-t he- World Chert 
Obsidian 
Avon Chert 

Other 
Mottled Chalcedony 
Undifferentiated 
Grey Chert 



(1228.8 g). 

The debitage assemblage is also fairly mal1 with a total of 192 pieces (5375.5 g 

see Table 8). Quartzite has the highest representation in ternis ofboth count and weight, 

with 3 1.8% and 44.9% respectively. Green argillite has the second highest 

representation widi 30.7% by number and 28.8% by weight Basait has the third highest 

representation agah in both count and weight with 9.4% aad 11.8% -vely. The 

remaïning material types are present at less tban 5% by munt By weight, 

undifferentiated material represents 7.8%, silicified siltstone 4.0% and mottled 

cbalcedony 2.2%. The rat are pesent at proportions less than 1 %. Material types not 

represented in the debitage assemblage are Kooteuay Argillite, grey-brown chalcedony, 

quartz, r d  chert, banded black chert, porcellanite, geen chen and limestone\dolomÏte. 

This assemblage showed a predominance of green argillite- The high representation of 

green argillite suggests that m a n ~ f a ~ n g  activïty was occlalng. Tools were also 

discardeci in this occupation, thus the entire spectnun of the reduction sequence is 

represented. In addition, green argillite has a high proportional weight representation, 

suggesting a large average size for the flakes and cores. Quartnte is almm as well- 

represented as green argillite, and has a similar proportional weight representation. 

Considerably fewer tmls ate present which suggests removai h m  the site if 

manufacture was occurcing A large average flalte size is suggested by the 

representation for the undifferentiated matenal. The spike in b d e d  black chert 

representation likely corresponds to the workshop area noted by Van Dyke ( 1  994: 202 ). 

It therefore appears that quaraite and banded black chert were utiliseci for manufacture, 
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and that many ofthe tools may have been removed fiom the site. In con- green 

acgillite is weti represerrted thughout the assemblage. This suggests that it was used fot 

the manLifacture of tools and that many o f  the tads were disarded- Given that most of 

the toots made h m  green argillite were large core tmk, the abandonment ofthese 

heavy tools is  reasonable. In generaf, an expedient strategy is again evident for green 

argillite and the undifferentiated material. Maay of the non-local materials, in con- 

conform more to the expectations of a curatonal strategy. 

D j h - 2 2 8  

McKean 

A total of six tools wvere recovered h m  the McKean occupation. lncluded in this 

assemblage are one Avon Chert Projectile Point, two endscrapers made fmm mottled 

chalcedony and black chert as well as three MRST, two q d t e  and one grey chert 

One quartgte core was also recovered In ternis of debitage, on- 40 pieces were 

recovered, weighing a total of 532.7 g Qdte represents almost half of the sample 

with 18 pieces (8 1.7 g) in total. Undifferentiated has the next highest presence with njne 

pieces (41 1.9 g). Green argillite has five pieces (20.2 g). There were two pieces each of 

the following material types: black chert (0.7 g), silicifieâ silutone ( 1  -0 g) and Montana 

Chert (3.9 g). Kootenay Argillite and Swan River Chert are both represented in the 

assemblage by one piece each and 4.5 g and 8.8 g respectively 

DjPm-228 has a very mal1 McKean sample which makes it difficult to draw 

inferences- However, a number of general observations may be made Fimly, although 
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there are only 47 aràfiicts, I 1 materiai types are ~q~esented, again demonstrating the 

wide variety of material types present in the tool kit Most of these material types are 

represented m the assemblage by oniy one or two artifam. Secondly, undifferentiated 

materiai is present at a considerably larger weight to count pmpottion, than the other 

mataial types, confioming to the pattern noted in previous assemblages. 

Pelican Lake 

The PeIican Lake occupation has a considerably higher sample size. Of the 130 

tools the only material types not representcsd are petcifiecl peat\wood, quarg 

porcellanite, green chert and limestone\doIomite. The proportional representation of 

those materiai types present in the assemblage is given in Table 9. Clearly, q&te has 

the highest representation ( 22.3%), neariy &ce that ofthe next highest materiai type, 

Avon Chert (11.5%)- Obsidian and geen argiilne follow at mund 10%. With the 

exception of silicified siltstone (7. Ph), Montana Chert (6.2%), undifferentiated (5-4%) 

and black chen (5.4%), the remaining rnakal types are prescrit in proportions below 

5%. Of these, basalt, Knife River Flint and banded bIack chen faIl below 1%. 

Material type representation for the 14 bifaces present in the assemblage is as 

follows: three qdte, two each of Topofithe-World Cherî and silicifïed siltstone, and 

one each of black cheit, Swan River Chen, basait, Montana Chert, red chert, obsidian 

and grey chen A total of 13 endscrapers (four Avon Chert, three quartzite, two black 

chert and one each of Topof-the-Worfd Chert, silicified siltstone, gey-brown 

chalcedony and grey chert) and 15 projectile points (three Avon Chert, two each of 

Montana Chert, Topof-the-World Chert and obsidian. one each of qhte7 mottled 



Table 9. Percentage of Lithic types for broad a r t i f ~  classes of the Pelican Lake 
occupation at DjPm-228. 

Matenal Type Tools Cotes Debitage 
N=130 N-20; 5104.5 g N=2167; 6283.7 g 

k a !  
Red Argrilite 
Green Argillite 
Q d t e  
Black Chert 
Petrified PeaüWood 
S ilicified Siltstone 

Non-Local 
Swan River Chert 
Kootenay Argii iite 
Basal t 
Qu- 
Knife River flint 
Montana C hert 
Grey-Brown Chalcedony 
Red Chett 
Mottled Chen 
Topof-the-World Chert 
O bsidian 
Banded Black Chert 
Porcel lanite 
Avon Chert 

C)ther 
Mottled Chalcedony 
Undi fferentiated 
Grey Chert 
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cher&, Uootenay Argillite, red ch- grey-bmm chdceQny and mottied chalcedony) are 

al= present in this assemblage. Core tools have the following representation in ternis of 

material type: six qdte, five green argiiite and one each o f  silicified silutone, 

Montana Che* red argillite, Swan River Che* undifferentiated and banded black c hem 

The MRST category again has the greatest nrmiber of tools, 57, represented in this 

assemblage (12 quartzite, 10 obsidïan, seveu green argillite, six Avon Chert, foin each o f  

black cher&, dicifieci siltstone, and undifferentiated, three each of Montana Chert and 

rnottled chert, two Swan River Chert and one each of red argillite, Knife River Flint, 

Top-of-the-World Chen and rnottled chalcedony). Other tool type categories include two 

elongated pebbles (silicified siltstone, undifferentiated)), one undifferentiated hammer, 

seven unifaces (three qdte, one Kootenay Argillite, one silicified siltstone, one Avon 

Chert, one Montana Chert), one Avon Chert dnlVawl, and one quartzite spokeshave. 

Tabie 9 also illustrates the proportional representation of count and weight for 

cores. Clearly), qurtzite has the geatest representation for both count and weight with 

45% and 72.1 % of the total sarnple, respectively. Mottled chert has the next highest 

representation by number at 20%. Green argillite, black cheit and obsidian are present 

with 10% or two cores eacb, and undifferentiated is represented by only one core. As 

the undifferentiated core represents over 20% of  the sample by weighf it has a 

considerable mas. The test of the material types have very low representation by weight 

The debitage assemblage is  relatively large with 1 268 pieces weigtring 6283.7 g 

for the Pelican Lake occupation. As clearly show in Table 9, most of the material types 

have a vety small proportional representation by nurnber and weight with some less than 
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5 % and most les  tban 1 %- All materiai types except Iimestone\dolomite and green 

chert are repesented QuarWe has the highest representation by number and by weight 

by a wide margin with 38.0% and 47.6% of the sample, nqectively. Black chert has the 

second higbest representation by number with 10.8% of the sample but low propdonal 

representation by weight, Green argüiite has the third highest representation by count 

with 9.8% and is second by weight with 2 L -3%- Undifferentiated has a high 

representation by weight , 14.5%- but low by nmber 3 -9%. The rest of the material 

types are poorly represented 

Quaraite dominates this assemblage for al1 artifact types with 22.3% of tools and 

38.0% of debitage by count Quartzïte cores are only 4.5% of the core sarnple by count, 

but comprise 72.1% ofthe mass for cores. The entire range of iictivities h m  

manufacture to discard appear to be present for this material. Two other material types, 

gnxn argillite and blac k chert are also well-represented in the debitage sample, with the 

majority of the debitage sample represented by local materials. The representation of 

these materials by count and weight, however, is rather different, wnh green argillite 

having a higher weight representation than count (2 1 -3% versus 9.8%) and the opposite 

for black chen ( 10.8% by count and 1.7% by weight). As noted previously, green 

argillite is represented by hi@ propottiottal weights suggesting a larger average flake 

six. If  material type by tool type is examined for this assemblage, it is clear that green 

argillite is only present in the less formal twl types, MRST and core tools. 

Technologically, the larger flake size is to be expected if none of the later shaping stages 

were undertaken. There is also a considerably larger core size for green argill ite. 
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Undifferentiated material is weil represented by weight in the debitage and COR samples, 

not surpïsing given the typicaily large size of artifàcts made h m  this material. Two 

non-local materials, mottied chm and obsidim, also are represented in the core sample. 

Both are relatively well-repcesented in the debitage sarnple, al- with Knife River flinq 

Montana Chert, grey-bmwn chddony and Avon Che* Of these non-local sources, al1 

except mottied chert has a considerably higber count to weight pmportion, possibly 

representing late-stage a d o r  maintenance debitage- The dominance of local material in 

the debitage sarnple is not seen to the same extent in the tool sarnple. Except for the 

peak of q-te, hcaf and n o n - i d  matenafs are present in sintiiar arnounts. Obsidian 

and Avon Chert are particulariy well-represented Petrified peat\wood, quartz, and 

porcellanite are found in negligible quantities in the debitage sample and also are the 

only materiai types not represented in the tool sample. Similar arguments to those 

presented above conceming the expedient use of green argillite, undifferentiated material 

and perhaps q d t e  as well, apply to this assemblage, as do those for curation. 

Ejesant 

The Besant occupation has a total of six tools: one black chert projectile point, 

and five MRST, two of which are made from green argillite, and one each of Swan River 

Chert, quamite and Knife River Flint. One black chert core was recovered weighing a 

total of 532.7 g Only 20 pieces of debitage were recovered (49.6 g in total)- The eight 

material types represented by this mal1 debitage assemblage are as follows: nine 

qdte (33.5 g), three Knife River ff int ( 1 -4 g), three Montana Chert (5.3 g) and one 

each of grey chert (1.0 g), red argillite (4.8 g), porcellanite (6.2 g), silicified siltstone (2.7 
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g) and Swan River Chert ( 1 -7 g). 

The Besant lithic assemblage at DjPm-228 is veiy dl. A total of ten material 

types are repesented by the 27 d a a ~  recovered fiom thk occeon. Green argillite 

and black chert are present in the tools but not the debitage, and the only core recovered 

was of black c h e ~  I f  any manufàctunng debris was pmduced tkom this core, it was not 

located in the OMRD Project excavations Overall, tiüs assemblage does not appear to 

result ffom any major manufactunng activity, and likeiy represents the maintenance and 

discard of materials brought into the site in the fonn of finished tools. 

DiPm- Io0 

The combined totals for the Besant, OWP and Protohistoric occupations are 63 

tools, 4 cores and 39 1 pieces of debitage- This results in mal1 sarnple sizes for each of 

the occupations. 

Besant 

The Besant lithic assemblage comprises three iools, no cores and only six pieces 

of debitage. The tool sampie consists of one mottled chalcedony endscraper, one 

undifferentiated core twl and one ffiife River Flint Projectile Point In terms of 

debitage. there are two pieces of black chefi ( 1  -6 g), and one piece each of Knife River 

Flint (0.2 g), Swan River Chert (6.8 g). Montana Chert (0.8 g) and Avon Chert (1.5 g). 

A total of nine lithic artifam were recovered fiom this occupation. Given the small 

artifact simple recovered, few inferences can be made conceming this assemblage, 

except to note that five of the seven materiai types present are of non-Ionil origin. 



105 

OWP 

The OWP occupation has a larger tool assemblage with a total of26 tmls. As 

can be seen in Table 10, quaraite bas the highest m n t a t Ï o n  at 19.2%, which 

msiates to 5 tools. Knife River Flint is represented by four toois, Swan River Chert, 

Montana Chert, grey-bmm chalcedony and mottled chert by three tools, and black chett, 

petrified peatiwood and grey chert by one twl- The only core recovered is of motîied 

chen Matenenal type representation by twl type is as foliows: seven bifaces (two mottled 

chert, one Knife River Flint. one pettified peaf one quamite, one Swan River Chert and 

one Montana Chert), 1 1 MRST (four quamite, three black c h 4  one Swan River Chert, 

one grey-brown chalcedony, one Knife River Flint), four pmjectile points (two grey- 

brown chalcedony, one petrified peatlwood, one black chert), two endscrapers (one Knife 

River Fiin& one Montana Chert) and two unifaces (one undifferentiated, one Knife River 

Flint). 

The proportional representation of the debitage assem biage is aiso presented in 

Table 10. %y count, qdte has the highest representation at 20.6%. Following 

qdte are mottled chalcedony, Swan River CheR Knife River Flint and petrified 

peat\wood represented at 1 6.5%, 1 5.7??, 13.2% and 1 2.4%, respectively. M o W  chert, 

obsidian. silicified siltstone, Topof-the-Worid Chert aml grey-brown chaicedony have 

proportions between 1 4 % .  The remaining material types are present with proportions of 

less than 1%. As previously observeci, proportional representation by weight shows a 

very different pattern h m  that by count Quaiaite represents the rnajority of the 

assemblage by weight at 74.2%. The next highest is mottled chert at 6.1%, followed by 



Table 10. Percentage of Iithic types for bmad artifact classes of the Old Woman's Phase 
occupation at ûj'pm-100- 

Material Type 

Local 
Red Argillite 
Quade 
Black Chert 
Petnfied Peat/Wood 
Silicified Siltstone 

Non-Local 
Swan River Chert 
Kootenay Argillite 
Knife River Flint 
Montana Chert 
Grey-Brown Chalcedony 
Mottled Chert 
Topof-the-World Chert 
Obsidian 

ak 
Mottled Chalcedony 
Grey Chert 

Comt% Weight % 
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Swan River Chert at 6.0%- petrifieai peatiwood at 3.9%- mottied chalcedony at 3.6%, 

Knife River Fiint at 2.9% and silicified siltstone at 1.1%. The rest of the material types 

are present at a proportion of las  than 1 % Matetid types not repiesented include: 

green argillite, basal& q m  Montana Chert, red cheif banded black ch- porcelianite, 

Avon Cbe* green chert . undifferentiated, mottled chalcedony and limestone\Qlomite. 

Undifferentiated material aud green argillite are noticeably absent h m  the OWP 

occupation, In contrast, petnfied peatiwood plays a larger role proportionaily in this 

assemblage than in most of the othea previously discussed (See Table 10). It is difficuit 

to infer anything about potentiai manufacturing activity- The proportional representation 

of q d t e  by weight is almost three hmes that ofcowt, suggesting that flake size for 

this material is relatively large. Mottled chen is the only other material type with a 

greater proportional representation by weight It is also the material represented by the 

oniy core, which may indicate some manufacturïng activity- For the rest of the matenals, 

the count proportion is  higher than weight, suggesting a relatively mialler flake size, and 

may be the remit of later stage or maintenance actiM'tyty Ct is uniikeiy that this 

assemblage reptesents any major manufacturing acbvity. Tools diswded include local, 

the two nearest non-local sources, Swan River Chert and mottled chex%, and sources fkom 

the south and east The wo British Columbia sources recordeci by debitage, are not seen 

in the tool assemblage. However, die midl sample sizes o f  this occupation must be 

taken into account when evaluating these patterns. 

Proto historic 

ïhe  Proto historic occupation at DjPm- 100 has a slightly larger Iithic assemblage. 
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The proportional reptesentation oftools by material types is illustrateci in Table 1 1. 

There is a clear peak in representation with Montana Chert comprishg 23.5 % of the tool 

sample. Swan River Chert follows with 14.7%, then KnSe River Flint and grey-brown 

chalcedony with 1 1.8% eacb Mottled chert and undifferentiated are each repfesented by 

5.9 % of the sarnple- The rest of the material types are at less than 5%. Red argillite, 

green argillite, petrïfied peatlwood, Kootenay Argillite, Mt, quartz, obsidian, banded 

black chen, porcellanite, green chert and limestoaekiolomite were not obsewd 

Material type representation by t d  type is as follows: eight MRSTs (two Montana 

Chert, two Knife River Flint, two Swan River Chert, one mottled chert md one mottled 

chalcedony), six bifaces (two g r e y - b m  chalcedony, two Montana Chert, one Knife 

River Flint, one Swan River Chert), six endscrapers (one ffiife River Flint, one black 

chert, one mottled chert, one Montana Chert, one grey-brown chalcedony and one 

silicified Rltstone), three unifaces (one red chert, two Montana Chert), two core tools 

(one black chert, one undifferentiated), one undifferentiated elongated pebble and one 

undifferentiated harnmer- 

Of the three cores recovered, two are of rnottled chert weighing a total of 44.7 g 

The third is a large quartEte core (1 53.7 g)- 

The debitage assemblage totals 264 pieces weighing 1038.3 g The distribution by 

raw matenal is illustrateci in Table I 1. Moaled chert has the highest representation both 

by count (36.4%) and weight (53.4%). Ofthe remaining matenal types, only four have 

representations grrater than 5% by cowit These include petrifieci peat\wood, Swan 

River Chert, quartzite, and Montana Chert at 18.6%, 1 1.4% and 7.2% and &O%, 



Table 1 1. Percentage of lithic types for broad artifact classes of the Rotohistonc 
occupation at DjPm-100. 

Material Type 

Local 
Red Argillite 
Green Argillite 
Q d t e  
Black Chert 
Petrified Peatnivood 
Silictfied Siltstone 
Limestone/Dolomite 

Non-Local 
Swan River Chert 
Quartz 
Knife River Flint 
Montana Chert 
Grey-Brown Chalcedony 
Red Chert 
Mott led Chert 
Top-oFthe-World Chett 
O bsidian 
Avon Chen 

Other 
Mottled Chalcedony 
Undi fferentiated 
Grey Chert 
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respectively. The rest are present in proportions o f  less thaa 5%- with most under 2%- 

Montana Chert dominates the debitage sample by weight Qdte has the second 

highest representation at 1 6.2%- followed by petrifieci peatfwood with 9.1 %, r d  chen 

with 5.5% , Swan River Chert at 4.3%, and limestone at 3.8%. The rest of the material 

types have proportions close to or less diaa 1%. Materials d ich  were not represented 

include Mt, porccllanite, bandeci black chert, rnottled chalceâony and green chert 

There is a noticeable difference in material type representation between the 

debitage and tools. Montana Chert, Knife River Flint, grey-brown chalcedony and Swan 

River Chert have the four highest proportional representations, together making up 

6 1 -8% of the tool sample. This lost or discarded too l utility may have k e n  replaced by 

mottied chen Two cores of this material and the highest proportional representation in 

the debitage (36.4% by count and 53.4% by weight; see Table 1 1)  may indicate 

manufacniring activity. Q d e  likewise rnay have been used for manufacture (Table 

1 1). It is  likely that the low amounts of debitage for most of  the remaining material types 

(i.e., most material types are reptesented by les  than ten pieces of debitage) does not 

represent any major rnanufacturing activity, suggesthg these materials were brought into 

the site in the form of finished tools as part of a curateci tooltcit. 

DjPI-Il 

There are five occupations at DjPl-11. Most of these, however, have very small 

sarnple sizes. Only the results for the Pelican Lake occupations will be presented in a 

table. The totals for the five occupations are 76 tools, 13 cores and 450 pieces of 



de bitage- 

McKean 

There are a total of 13 tools fecovered h m  the McKean occupation. These 

material types are divided between the two tool types present, core tools and MRST, as 

foliows: core tools (three undiffixentiated, one cpmtzke and one silicifieû siltstone), 

MRSTs (four undifferentiated, two green argillite, one black chert and one silicified 

siltstone). No cores were recoved 

The debitage assemblage totals 65 by count and 2 18.4 g by weight 

Undiflerentiated (52 pieces, 122.5 g) represented 80% of the debitage by count and over 

50% by weight Silicified siltstone was the next common by number (9) and third by 

weight (39.4 g). Green argillite, black chert, mottled chert and red chert are represented 

by one piece each- The weights of these materid types are 6 1.8 g, 1 -5 g, 2.4 g and 1.0 g, 

respectively 

This assemblage is domimted by undifferentiated material. Local materiais, 

green argillite, silicified siltstone, and black chert, comprise most of the remaining 

assemblage. It is interesting that only the les  fomal twl categories were abandoned at 

the site, as the undifferentiated material and silicified siltstone both commonly 

associated with these tool types are common in this assemblage. The debitage records 

the ptesence of two non-local sources, mottled chert and red cheh The tools made Rom 

these materials were not found at the site. It is possible that only large less h a 1  tools, 

(perhaps a result of expedient technology) were âiscacded there, although this is 

specuiation 
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Pelican Lake 

The materid type representation ofthe 49 tools recovered fiom the Pelican Lake 

occupation is given in Table 12. Silicified siltstone ( 18.4%) and uudifferentiated 

( 1 8.4%) are the most common matenal typestypes Swan River Chert and Topof-the-World 

Chen follow at 14.3% and 102%- fe~pectively- Black chert, grey-bmm chalcedony, 

mottled chaicedony and grey cher& are present with three tools each, obsidian is present 

with two tmls, and the remaining tool types are present with one tcml each 

Two bifaces made from gey-brown chalcedony and Swan River Chert were 

recovered The three endscrapers are made from Topof-the-World Chen, black chert 

and Swan River Chen A total of seven projectile points (four Top4-the-WorId Che* 

one Knife River Flint, one mottled chalcedony imd one petrifiai peat\wood) were 

recovered Two undiffecentiated, one silicified siltstone and one black chert core tool 

were also are included in the twl assemblage- The matenal type representation for the 

MRST category is as follows: (eight silicified siltstone, six undiEerentiated, five Swan 

River Che* three grey chert, two each of grey-brown chalcedony, mottled chalcedony 

and obsidian, and one each of green argillite, black chert, mottled chert and green chert). 

The one rernaining tool is  an uidifferentiated elongated pebble. 

The proportional repfesentation of cores by count and weight is presented in 

Table 1 2 and demonstrates tbat the Pelican Lake cores follow a pattern similar to that 

previously noted. Silicified siltstone has the highest representation at just over 30%, with 

four cores. Quamite is represented by two cores. The remaining material types are 

represented by one core each. By weight, the representation is very different, with 



Table 12. Pncentage of lithic types for broad artifact classa of the Pelican Lake 
occupation at DjPI- I I . 

Material Type Tools Cotes Debitage 
N49 N=13; 465-1 g N=2 167; 9434 g 

hd 
Red Argillite 
Green Argillite 
Quartzite 
Black Chen 
Petrifieci Peat/Wood 
Siiicified Siltstone 

N o n - L d  
Swan River Chert 
Kootenay Argil lite 
Basal t 
Q- 
Knife River Flint 
Montana Chert 
Grey-Brown Chalcedony 
Red Chert 
Mottled Chert 
Topof-the-World Chert 
O bsidian 
Banded Black Chert 
Avon Chen 

Other 
Mottled Chalcedony 
Green Chert 
Undi fferentiated 
Grey Chert 

Count % Coimt% Weightoh Count % Weighto/a 
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q d t e  having the greatest pn,porbonaI representation at 69.7?/o/o The second most 

comrnon matenal type is Kootemy Argillite at 125%. The remaining matend types are 

present in low proportions. 

Al1 matenal types are present in the debitage assemblage uccept obsidian, 

porcellanite, green ch- and limestonekiolomite. The major@ of the observed matenal 

types are pfesent in mal1 propottions both by number and weight By count, silicified 

siitstoue (29.3%) and quartnte (27.9%) are the most common material types. With the 

exceptions of Swan River Chert (9.7%), mottled chert (6.9%) and black chert (5.2%) the 

rest of the materiai types are represented at less than 5%. 

Quartzite and silicifid siltstone dominate the debitage assemblage and are also 

represented by four and three cores each, respectively (Table 1 t), suggesting 

manufacturing activity. Unlike silicified siltstone, which represented 1 8.4% of the tool 

assemblage, no quamite tools were recovered, indicating that if the tools were 

manufacnued, they were removed h m  the site. Kootenay Argillite and banded black 

chen are also present in the core and debitage saanples, but were not recovered in the tool 

assemblage. Besides silici fied si h o n e  only t hree other material types, green argjllite, 

Swan River Chert and TopMe-World Che- are present in al1 thtee anifact categories. 

This may indicate the presence of al1 stages of manufacture. The non-local materials 

have the highest proportionai representation of these three matenal types. Swan River 

Chert and Topdthe-World Chert have the third highest proportion for twls for this 

occupation. These toolstones are represented by one core each. However, while Swan 

River Chert is ielatively wvell-represented in the debitage with respect to the rest of the 
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material types (-9.7 % for count 10.5 % for weight), Top-of-the-World Chen is present in 

a negl igible amount (0.7 % for count 0.04 % for weight). This either indicates that Swan 

River Chert played a more important d e  in site mandactlinng adVities, or tbat the 

debitage associated with Topof-the-World Chert was not recovered in the excavations. 

None of the rest ofthe materiai types likely records the presence o f  manuf-ng 

activity. The presence ofthese material types is recordeci as discarded tools and a mal1 

amount of debitage (black chert, peaî\wood, ffiife River Flint, grey-brow 

chalcedony, mottied chert, mottled chalcedony and grey chert), as tools alone (obsidian 

and green chert), and as debitage alone (red argillite, basait, quar@ Montana Chert, red 

chert and Avon Chert). There does not appear to be any concentration of matenal types 

from a specific area (western sources for example) for material types which were 

discardeci as tools and those which appear to have been maintaineci in the toolkit It c m  

be noted again however, thaî in genetal, these non-local toolstones appear to reflect a 

curated technology. 

Besant 

A total of nine tools were recovered h m  the Besant occupation. Included in this 

tool assemblage are one silicified siltstone biface, one Knife River Flint and one quamite 

COR tool. Three MRST (two mottled chert, one silicified siltstoue) also were recovered. 

The miscellaneous category includes two undiffetentiated netsinkers and one 

limestone\dolomite elongated pebble. No cores were recovered Seventy pieces of 

debitage were fond, represented by nine matenal types in the following manner 28 

pieces of Montana Chert (6.7 g in total), 19 pieca of Knife River Flint (9.6 g), eight 
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pieces of Avon Chert (1 8.2 g), five pieces of silicified siltstone (-2 1.2 g), five pieces of 

motded chert (10.2 g), two pieces of q d t e  (0.9 g), one piece of black chert ( 1-0 g), 

one piece of grq-brown cbalcedony (4.0 g) and one piece of Swan Riva Chert (0.8 g). 

This mal1 assemblage displays a predominaaw of non-local sources for the 

debitage (77.5%). Except for M e  River Hint and monled cheit, the non-local sources 

were not discarded as tools, suggesting that theu potenM utility was not yet exhausted. 

Avonlea 

Only four tools were recovered h m  the Avonlea occupation These included 

one Knife River Rint projectile poinf one red chert biface, one Montana Chert MRST 

and one red chert drilihwi. Only 16 pieces ofdebitage were recovered including one 

piece eac h of q-te ( 1 3 g), monleci chalcedony (03 g)¶ rnottled chert (3.2 g), 

Montana Chert (0.7 ) and Swan River Chert ( 12-2 g). Green argillite is ~pfesented by 1 1 

pieces at 132.8 g 

This assemblage is very srnail, consequently definite inference cannot be drawn. 

However comprison of material types between the tools and the debitage samples 

yields an interesthg observation. The tools conàst ofonly non-local materials, al1 from 

south and east, while the majority of the debitage sample is represented by green 

argillite, quartzite, mottled chalcedony and two of the neafer non-local sources, Swan 

River Chert and moaled chert- The tools appear to have k e n  discardeci, perhaps 

suggesting that the materials from the very distant sources were exhausted at the time the 

site was accupied 
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The OWP occmon has the mallest assemblage with oniy one tooi, a Topof - 
the-World Chert projectile point, and aine pieces of debitage. No cores wpre f o d  The 

debitage is represented by two pieces each of black chert (0.3 g), green argiliite (3 -8 g) 

and one piece each of Avon Chert (0.3 g), Kmfe River Fht  (1 -3 g), grey-brown . 

cbaîcedony (0.4 g). mottled chert (23 g) and Montana Chert (0.2 g). Despite this limited 

sample, a bmaâ representation of materiai types is present with eight materid types 

representing ten mtïuicts, six of which are non-local in on@. This again lends support 

for a variai tooücit with respect to material type- 

Summary 

Several patterns were observed €tom the OMRD Project dataset. The first of these 

is a longstanding pattem of non-selective lithic procurement and use, which is common 

across many of  the occupations and sites. Even in the srnall assemblages a large number 

o f  toolstone types are present. Another pattern observed in tbis dataset concems the 

varied representation of non-local and local toolstones with respect to inferred on-site 

happing behaviour. This variation may reflect the W c e  of different technologicd 

strategis, namely, curation and expedïency. These pattem are discussed fuither in the 

foUowing chapter. 



This cha@er is divideci iuto Ume SfCtiolts. The first &on disc~sses severai 

possible pattems in the ditta Mt4 respect to questions of large-de diriectiod 

movement and cbange over time. The second &on disusses the implications of al1 of 

the observeci patteras with respect to htqmtation of bmrd lithic utilisation pattems for 

the types of variables oudined in Chopter 3. The third section is c o n ~ e ~ l e d  with the 

application of this c k ~  This includes a ansiddon ofpotentiai sources of error as 

wetl as optimal uti1isaîion ofthis type of dota 

The m o u s  chapter outliaed pattems o f  lithic rqmsentation througJ~ a site by 

site cornparison of different artifact categories. To M e r  investiete these patterns, 

anottier appmach utilising gmss tepfe~entaîï011 i s  uudertaken bera fa this approach a 

number of more specific questions an asked ofthe data. The first compares the 

observed resuits with Reeves' paneni modcl of cbange over time for southem Alberta 

The second concems the possible di rec t id  focus of past gmups with respect to 

toolstone acqiasiton. The site paüm &a ptesented below i s  organiseci by occupation 



119 

from the Late Middle Prehistonc to Rotohistoric time periodsods 

In southem Alberta mhaeology, raw material data has most commonly been used 

to compare the presence and absence of Wetent material types, with the object o f  

defining various components of the culturai-historicaI sequence. The most common 

refereuce to patterns of use over t h e  is die scheme developed by Reeves (1970, 1983, 

1990). Reeves included different patterns of lithic use as definiag characteristics in his 

cultural-histoncai scheme- Most of Reeves' (1970, 1983) discussions concem the Late 

Middle Prehistoric and the Late Prehi-c, which are the time periods most common in 

this data set There has been very little discussion of the earlier McKean use of lithic raw 

material. The only broad in ference which may be made is that a reliance on local lithics 

may characterise the McKean Phase, as the Pelican Lake use of exotics is often d e s c n i  

as king greater than in earlier time pends (Reeves 1990). For the Pelican Lake Phase, 

Reeves noted a higher incidence of exotic matenal, especially obsïdian, which is 

considered to be characteristic of Pelican Lake. Montana Cherts are also common, For 

the Besant Phase, local lithics were o b  used extensively. Some sites however, do show 

high incidence of Knife River Flint, and Avon Chert may also be present in high 

fkquencies. Avonlea is  oAen characterised by an almost total reliance on local 

materiafs. The Old Woman's Phase is also characterised by the use of local matenals, 

particularly peaitied wood, although Montana Chat may also be common. There has 

ken very little discussion conceming Protohistoric lithic procurement and use patterns. 

Although this scheme is widely accepted, no large-%ale study has been 

undertaken to confinn or modiw Reeves' hypotheses. Reeves ( I W O ,  1983, 1990) utilised 
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these patterns of lithic use, in part, to make very broad generaîïsations conceming 

Vanous archaeological cultures. For example, he sees the increased use ofexotics 

(mainly obsidiaa and Montana Chert) in Pelican Lake assemblages as aiidence of  more 

intensive longdistance nade at this time. High incidence oCKnife River Flint in several 

Besant sites has also led Reeves to niggest that this may reflect an involved trade system 

with easteriy cdhires. 

The b d  temporal pattern offered by Reeves are often cited in the 

archaeological literature despite concerns by a number of authors that Reeves' ( 1970) 

original work w a s  based on the limited database availabie at that time, and that his 

results should perhaps be treated as pioneeting work (Bmley and Dau 1988; Vicken 

1994). These authors suggest that these patterns should be tested and revised with 

additional data This study offers a good opportunity to compare how closely the 

represeniations h m  the occupations at the OMRD Project compare to Reeves' 

expectations, given that the patterns are based upon gross representation. A compgn'son 

of the results from this analysis and those of Reeves will be presented below in 

chronological order of occupations. 

The assemblages h m  al1 three sites with a McKean presence (DjPl-13, DjPm- 

228, and DjPL 1 1 ) are al1 very small. One cannot definitively describe any patterns of use 

with such limited samples. Given this, however, local materials do tend to dominate the 

McKean assemblages in this snidy. DJPI- 1 3, for example, is dominated by qdte and 

silicified siltstone. Quamite is the best represented toolstone at DjPm-228, with other 

materials king  present only in very midl quantities. However, it is undifferentiated 



material, rather than qdte, that plays the largest role at DjPI-II- 

The Pelican Lake Phase is the best reprrsented, both in ternis ofthe sites chosen 

for this analysis, as well as the for the OMRD Pmject g e n d y -  Commson of the 

Pelican Lake assemblages h m  the four sites at which they are present reveals no 

obvious pattern. At CIjPl-13, local materiaCs represent most of the tool and debitage 

sarnple, with q-te, black chen and silicifïed Rltstone as the most important, in the 

twl sample, for the non-local materiais, b f e  River Flint and Montana Chert are welC 

representeâ These two matenals, along with grey-brown chalcedony and mottled chert 

were also we11-represented in the debitage sample. Undiffmntiated material is well- 

reptesented throughout Although obsidian is present, it is not well represented 

DjPm-44 displays a somewhat Heren t  pattern of material representation, where 

non-local material has a greater representaîion in the Pelican Lake assemblage than does 

local materid- Knife River Flint, obsidiah, Montana Chert, mottled chert and Avon 

Chert are predorninant in the twl sarnple. In the debitage sarnple, mottled chea accounts 

for nearly Wh of the sample fol lowed by obsidian, banded blac k c hert, grey-brown 

c halcedony, Avon Chert, Montana Chert and ffiife River Flint Green argillite and 

quartzite are the best represented local matenals. Core toolstone types are roughly 

similar to those of tools and debitage. Unlike the situation at @Pl-I 3, obsidian is welC 

represented in this Pelican Lake assemblage. Obsidian is  also common in the Pelican 

Lake assemblage at Djh-228, and is pPsent in the tool, corn and debitage sarnples. 

Overall however, material reptesentation differs from DjPm-44. 

At DjPm-228, quamite is by far the most common Pelican Lake material type. In 
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the tool sample, after the peak of quaraite, non-local and local matenais have a similar 

~presentation with green argülite, black chert and silicifkd siltstone highest for local 

materïals, and obsidïm Avon Chert, Montana Chen and Topof-the-World Chert highest 

for the non-local materials In the debitage sample, however, the local materials 

comprise the largest proportion of the assemblage, with green argiLIite, q-te and 

black chert having the highest representatior Obsidian, Avon Chert, Montana Chert and 

Knife River Flint are the best represented non-local twlstone types. 

The Peiican Lake assemblage at DjPI-13 illustrates yet another pattern. Obsidian 

is present only in the fom of finished tools. This notwithstanding, silicified siltstone and 

undifferentiated material are the best represemed materials for tools. These are followed 

by Swan River Ch- and Topof-the-World Chert which are also well-representd The 

debitage assemblage is best-represented by local matends such as quartzite and silicified 

siltstone. Quamite is present in the core and debitage assemblages, but not in the tool 

assemblage. The best repfesented non-local matenai is Swan River Cheit. 

AI1 five sites have a Besant piesence, dthough, three of  these assemblages are 

very small. @Pl-1 3 has the largest Besant sample. While local lithics, quarts-te, black 

chert and silicified siltstone are used extensively, so are non-local materials such as 

Knife River Flint and Avon Chert dong with Montana Chert, grey-brown chalcedony 

and mottfed chem Undifferentiated rnate"a1 is also well-represented. At DjPm-44, 

green argillite dominates the assemblage as the most common material type for the tools, 

cores and debitage. As at DjPI- 13, uudiffermtiated material is well-represented 

propotionally (1 6.9% of t d s ,  16.7 % by count and 26.7 % by weight of cores, 1 1.6 % 



123 

by corn and 26.6 % by weight ofdebitage) in dl artifact categoriies. The pesence of 

several non-local materiala Knife River flint, Montana Che* Avon Chert, and banded 

black chen is most mongly obsmed in the tool semples. It is  diffTcult ta draw 

inferences h m  the mal1 Besant assemblages at the mamuig sites- However, at DjPI- 

1 1, which bas the next largest debitage assemblage, non-local materials such as mottled 

chert, Knife River Flint and Avon Chert dominate. 

The Avonlea Phase is poory represented in the sites analysed in this study, as 

well as throughout the entire OMRD Project At DjPI-13, the supposedly characteristic 

reliance on local materials is rot seen. Rather, the best represented materiai types in the 

toot sarnple are Knife River Flint, Montana Che* grey-brown chalcedony and 

undifferentiated toolstones. As well, silicified siltstone is the only kmwn local source 

represented in the core simple. It also is the best represented material in the debitage 

sample, followed by Swan River Chert and grey-brown chalcedony, Montana Chert and 

monled chert Limestone and greyshert are also well-represented The Avonlea sample 

size at DjPI-11 is very small with a total of 20 anifacts. Yet, despite the maIl sarnple, 

non-local matenal types are well-representd 

As with the Avoalea material, the 'characteristic' reliance on local rnateriaIs, is 

not apparent in the OWP assemblages. At DjPC13, there is similar ptoportional 

repsentation for local and non-local materials for the twls, as well as for the cores. 

Undifferentiated and black chert have the greatest representation in the debitage, 

followed by mottled chert, Montana Chert, and grey-brown chalcedony. A similar 

situation exisis at DjPm-100, with the exception that undifferentiated material is not 
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pewm at tbis site- Oaly 10 artüiacsofthe OWP were tecovefedhm DjPi-13. 

Kowever, eight material types pe qmsented, Su of these are wdd- 

In the Protohistoric caaipoacnt at Q M ,  green argilbte anci quarb5te are the 

best ~ ~ n f e d  for the tmis, uww and debitage. Tbe major@ ofthe debitage 

assemblage al- is qxesemted by these hua lithic types Uadigèreutïated m8ttxïals are 

wellrrprrscated in the t d s .  Montana Chert and obsidian, two IW)~A~~I types pnsem 

in the tool category, bave very iow m o n  in debitagt. Basait has the higûest 

representation for non-local material. In contrast, badt  was not preseat at Dj'Pm-100. 

Green ergiUite piays a considerabfy -aller rote, with only a few pieces of debitage. In 

the tool assemblage, Swan River Che* Knife Riva  Flint, Montana Chert a d  grey- 

b r m  chalcedony are the most common types. Motued chat is strwgly represcmed in 

the debitage sample. Local materiais, such as @te aud petrifieci pedwood are also 

well-repeseated. Except for Swan River Chert, other non-local matends are 

uncornmon, 

Owing to srnail sample silies, it is difficuit to compare the results of th  saady to 

Reevesf (1983,1990) generai statements concemhg lithic use pttems over time. 

Homer, my d t s  & rot wmpletely confwm to Reevesl expected pattetlls- While a 

nurnber of occupatims do ckmoasûate the expectbd eends, for exampk, obsidian was 

common in the M c a n  Lake assemblage at DjPm-î28, the variation between occupetions 

does not seem to support a g e n d  pattern for each tWc @cd 

The second question concems the possibility ofa directionai focus of past gmups 

for non-local toolstorte 8cquisitiou. I f  the non-lucai toolstone types an dominated by 
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sources fiom a particuiar area, it may hdicate a bias in gtoup mwement or intedon in 

a panicular direction. The investigation of a possible directiod focus utilises only the 

largest assemblages tiom the OMRD b j e c t  data Theseassemblages comspond to 

diose having data presented in tabies in the preceding chaper. 

An initial suggestion of directionai focus am be obrved simply h m  the total 

iist of materiai types provideci by Brumiey (MM). For example, none ofthe toolstwe 

types which can be traced to a source is located any distance north ofthe stuciy area. The 

greatest number of lithic material source locations are louued to the south such as the 

Montana Chats, Avon Chert, grey-brown chaicedony and rcd chert Porcellanite and 

Knife River flint are located to the southeast. Several toolstone types have a number of 

possible western and southwestern source locationsS This could potentially bias the 

observations of directional representation. Basalt, quartz and obsidian, for example, can 

al1 be obtained both in British Columbia as well as various states. Obsidian, however, 

may be the least problematic ofthese twlstone types. In a provenance stuày of obsidian 

amfacts in archaeological sites in swthwestem Alberta, most of the &facts were 

sourced to Wyoming and Idaho (Godfrey-Smith and Magne 1988). Western sources 

include mottled chea and banded black chert which can be obtained in the tiom ranges 

of the Rocky Mountains. Kootenay Argillite and TopoMe-Wodd Chert are located 

M e r  West in southeasteni British Columbia 

In the OMRD Pmject assemblages, the most consinent direction for some 

location of dominant non-local toolstone types is  âom the south. This is perhaps not 

surprising given the relatively large number of lithic raw materid sources Iocated south 



126 

of the snidy ares Montsuia Cherts, Avoa C k r t  and grey-bmwn chalcedotly are die 

dominant toolstone types in the following assemblages: the Pelican Lake components at 

DjPI- 13, û j ~ - 4 4 ,  @Pm-228; the Besant and Avdea compownts at DjPI-13; the Old 

Woman's froject at DjPL13 and QPm-100; and notohistoric components at ûjh44 

and DjRn-100. Obsidian is well-represented in the Pelican Lake compouents at D j i -  

44 and DjPm-228. The fàr swdieastern swrce of Knife River Flint is dso well- 

represented in many ofthe assemblages. One site which does not conform to the pattern 

of dominant souîhem sources is DjPL-1 1. The two dominant m e s  at this site are Swan 

River Chert and Topof--theWorld Chert located fm to the east and West, remvely. 

The patterns investigated in this section finthet elucidate past toolstone use in the 

OMRD Project area nie next section is cmcerned with the intemon of these 

patterns as well as those outlined in the chapter- 

hdications of Toolstone Utilisation Patterns 

Behavioral interpretation in lithic studies assumes that gennaiised past 

behaviom are reflected in flaked stone assemblages (Bradiey and Giria 19%:23). 

Recognition of these behaviours in the archaeologicai record bas proven to be one of the 

most ciifficuit challenges in lithic analysis, and is stiü the subject of much debate. In 

toolstone studies, this bas resulted in criticism that gross representation of material type 

for an assemblage provides insutncient suppon for bwd-scale interpretations, such as 

seasonaiity and territoriality (ulgbar 1994). This study has e x a m i d  materiai type 

tepresentation in a number of different ways iman effort to utilise the data to ka  
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advamage. Rathei thsn co~d-g only gros qmsenmion by assembIage7 lithic 

repmsentation was also exaiilÉaed by artifkt type, by Ulfened tool type *II tools, as 

well as by amnt anci by weigbt Exmhatiou ofdifferent artinCt -es dowed for 

b d  inférences codng the ùapott of finished taois, as well as petberas of 

manufktwe- Such an appaach, combined with the usc of grms -OMI 

patteras, pxwided a clearer Pcture of pst  lithic nswrce am thaa the d e  reiiance on 

one or the otbet wodd have. 

The remlts p~~sented in the Iast cbapter qgest both mnilarities and cüffènnces 

in raw mal usage at aU lcvels. A number of general observations msy be made 

concaning utikation patterns which seem to be cornmon to al1 sites and occupations. 

Fbt,  most occupations are fepsesctlted by a îarge number of mnienmnienal types. This 

obsendon s M d  be msde with Mme dcgne o f d o n  ho~evet~ @en that the gmss 

mmiber of mamiai types represented may be linked to sample size, as the largest sanple 

sizes almys have the largest nurnbn of Mic types- Despite this however, a large 

number of material types were pcesent even in occupations with very s d  sample siw. 

Debitage sampies, for example, typically reprieseat neariy al1 of the suite ofmaîerial 

types iïsted by B d e y  (1 988). AS weli, the nmber of types present is  just 

sligMty less than the umber oftds .  Therefm7 dthough msny of the materid types are 

represemed by oniy one or two amfacts, a large number of materiai types are ptesent at 

each site. This suggests thst the lithic procurement pattern was aot higbly selective, and 

does not appear to focus on a singie or even a srnail suite of material types. Ooe pomibte 

inference from this pattern is  that the pmcuiemem shategy was relative@ oppomuiitic 
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in thw aü toolstoues *ch are mailable in a sersoaal round &or through contact with 

0- g r o ~ p s  wete utilised. T M  this paüem is mevident in ai l  time paiods fepte~ented by 

the OMRD Ptoject dataset suggests it mzy be ioq+sundiag. 

Anotfrer potentially longymdng psnem moy be seen in tems ofwhich mamial 

types are aot prrsent in the asscmblagcs. Them is a group of matainl types which tend 

to be absent or ody pesem in low arnoimo Pt i31jPl-13; grrcn cbca, poiallnnite, quuiz, 

basait, Koamiry  Argilüte, a d  ied argillite. 'Ihae are a llumbtr of iikely explanations 

for the scprcity of Mese mamial types. Exploitation of certain lithic resources mny not 

be possible- Avaiability, for exampie, may k variable due to a nuaiber of factors, 

including location of source ouiside the region of seaad rounds, iack of- in the 

mamiai, acceff to the matenmatenai behg blocked by otha groups, or swsoaal uaavdabiiity. 

Another expiati~lti*ou for tbe low occurrence ofmafends may simpiy be that they were 

not highiy val& Moreoyler, nai-lucai may have been p r o c d  and utilid, 

but the presence ofthese types may b m e  exhausteci b e k  the site in question was 

inhabiteci. hgWs (1994) mode1 of source proportions and mobiIity patterns 

dernoristrates bow this is  possi'ble. in h-s simulations, a grwp moves over a 

hypotheticai laadscape wàh tbree raw meterid sources. Even vuyiog the sped of the 

group's movernent (measmecl in tod depleting evuig), ail diree material types are very 

rarely present at the same tMe- A similm grwp of matenmatenal types is alsa consistendy 

scaice or abseat for the rrst of& occupations at @Pl-13. Although it would be difllicuit 

to identify which of the above uoted fàctors mi@ be respoasible for the pattern 

observecf in this mdy, diey secm to have pemisted over a long perïd of tirne. 
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Wbile t is apl>srent that toolstoae m ~ i t i ~ n  was mt higbS. focussed on one or 

even a limited suite of üthic raw matmiais, then does appear to be a directional bias to 

non- id  toolstone aapisiti~a, as outiined in tht pvious section- The commûation ou 

generally souhem soucces and die lack ofnorthern socirces in the dataseî may be the 

result of a nlaiiber of diffèreut k t o n -  To begin wïth, few toolstone source areas in 

centrai ami d e m  Albata hve been documented, other than a g e n d  indication of 

use of secoadrrily denved quartzi*tes, pebble chers and sili&ed silistones. The few 

wtiich have been detïned, such as &awr River Sandstone (Ives and Fenton 1983), were 

not observeci in the OMRD Project data. It is possl'ble h t  the samenes of the lithic 

resou~ces did not tempt Plains gmups into this area for the pinposes of twlstone 

procurement. It shouid k noted however, tbat very lîttie arcblogicai w d  overail 

bas beeu undertaken in both central ancl especially northeni Alberta, including lithic 

cesource studies. Another complicating factor is the d i 5 d t y  in sourchg and 

distinguisbing between seoondary sources obtained in diffe~nt lOcati*ons. 

A second factor which may help to explain the lack of wderu sources and focus 

on southeni toolstones concerns the d i n ~ t  envimnmntal conditions between these 

areas- The open grassIsBds of southcrn Alberta grade into aspen park(and, and 

eveahially, boreai forest As the subsisteme ofpast Plains groups was dependam on the 

bison, die main population of which existed on the grasslaids, it is possible that there 

was less opportun@ for movemeut and toolstoue acquisition uibo northem ~IWS in the 

course of sessonal rounds- It has been suggested U t  bisan herds 0th wiatered in the 

foomilf region to the maorth or dong tbe aspai parkland border to the north (Vickeis 
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1991). Homer, ewn if -0ns wem hthc laüer s e a ~ ~ d  ~ C ~ ~ ~ O L I S  such 

as snow wver wouid not have encuunged Iithic raw materid exp1Oitan'o~ in cm- 

anas of some of the wrihem sta- such as Montana and Wyoming, bath have grassiad 

emrimurnents and ar~baeol~cdly similPt cui~ires to those of Jouthgn Albata 

nmtimity to mountaimus and upland ~IWS dso pmvidt numerous source areas for lithic 

raw material. Given ibis, it mry be logid to suggest üiat the seasod m d  andlor 

social interaction of p s t  gmups utilising the OMRD Pmject ares would be likely to 

encompas an area which supports a rimilar lzestyle and with groups of people with 

similar cultures and subsistence strategk, in a rrrsoorce rich ana 

Siwiar environmentaï conditions are pment east ofthe midy ara  as weii, with 

the extension of the Canadian Plains iata southeni Saskatchewan and southwestern 

Manitoba (Vickers 1986). Mer than secondary de- of M e  Rivw Flint, the only 

tooistme obsmed in the OMRD Roject data to the east is Swan River Cbert This 

material caa be obtained frwn secodary sources fkom Manitoba, tbrough southeru 

Saskatchewan into southeasteni A l b e n  In fact, most of the sources in southem 

Saskatchewan, in prticular, are anndari1y derived b m  tilis and gmvels, m a h g  it 

diffimlt to Pnpoint source location. This again intruxiuces tbe pmmtial fot bis wben 

attempting r d e m e  a diriectionai focus as sources fbm a pPmcular direction, this 

case to tbe east, may not be mqguid- 

The moimtains to the west of the OMRD Pmject area pmride ample oppodty 

for toolstone acquisition One raw materid type wbose sourœ ares is lotaed dllectly 

west of the OMRD Pmject area is mottled cbert This toolstone is  welL-revnted in 
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most ofthe assemblages investïgated for this studysaws nie proximity of the source to the 

study area lends itself to the -on that avaïiability played a lage role in the 

rqmsmaiton of this toolstone. 

The two western sources located in southeasta British Columbia, Kmtenay 

ArpiUite and Topof-the-Worrld Chert, are present in many ofthe OMRD Ptoject 

assemblages, but not d l y  in large quantkïes. The presence of these toolstones may 

reflect gift gMng activity- It has been mggesteci thaî mal1 quantities of distant sources 

could ~f l ec t  a typ  of social interaction characterised by gif t  gÏving to fiends or 

relatives in order to cultivate and cment  social relatimships. Such a tactic may be 

followed as a risk management strategy in an effort to incre~se tesource sharing diiruig 

times of stress (Driver 1993; Godd 1980; Hayden 1982; Iamïeson 1984). Kootenay 

Argillite, in m~uiar, is a g d  candidate for such an explanation. This toolstone is an 

inferior raw matenal for flintknapping due to its platey structure aad tendency for step 

micwe (Choquette 1980). This suggests that values other than technologicai 

considerations were placed upon this taolstone- Dnver (1 993) offers a similar 

explanation for the presence of Kootenay Argïllite in a site in the Crowsllest Pass area of 

southwestern Alberta The presence of the very distant sources of Kmfe River Flint in 

the OMRD assemblages rnay also be an example of this type of activity. 

As the gened patterns of toolstone procurement for the OMRD Project data have 

been established, we now consider a c o m ~ s o n  of specific utilisation patterns for 

different lithic raw materihl types. The common practice of comparing local and non- 

local sources is useful for such an examination. Although the precise definitions of  local 
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and noblocal or exotic ofien dina, most researcbm are Uiterested in whether 

available and those i d  at some distance from the site in question. The presence of 

very distant sources of raw materiai is offni assumai to reflect the fkct that such material 

had a hi* valut piaced upon it by past stme workers t4an elid local material (Momw 

and J e f f e  1989; Munson and Munson 1984). Such value may be demonstrateci by the 

preferentiai use of Mixent materiai types for <fiftérrn tool types. Alt&ve!y, distant 

sources may hwe simply been exploited in the course of the seasonai round, and the 

distnhtion of material types may merely reflect the available material resources 

(Andrefsky 1994a). A discussion conceming the repriesentation of lithic materials with 

respect to tw l type is presented 

The diflerential ~presentation of toolstones for different classes of tools may 

suggest p f i n t i a l  treatment of one or several material types, implying that different 

material types have had a higher or Iower valw placed upon them by past peoples. 

mstant raw matenal might be valued for sacial, ideological or aesthetic reasons (Gould 

1980: 14 1-1 59). For example, Clark ( l9M: 1 85) noted that in Hopewellian sites, Knife 

River Fiint, an exotic mamial, was fouml almost exclusively in burial mounds and in the 

form of large bifaces of probable ceremonid use. It was suggested that this partïcular 

raw material was considered too duable for evayday use (Clark 19û4: 185). However, 

there is no evidence of this t y p  of ptefemtial materiai use in this study. Both local 

and non-Id  sources were used for ail tool types and no one pîuticdar tool type 

appeared to be manutactured from a favoured matenal. This suggests a fairly non- 
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selective use of lithic remmes- Cleatiy, howeva, it camiot be stated thst pst Stone tool 

malrets and iisers did nut place di- values on Iithic RSOUTC~S. lt simply cm 

beobservdthetthispattanisn~eMdem~the~tetiautiüsedbere. htbecase!of 

gift giving, it may be the a c q ~ t * ~ o n  or psiesion of a toolstoae type, or the action of 

receiving if *ch is important. This may mt translate into treatment visible in 

the archaeological record, 

Technological considemtions, n i ~ h  as the @or fiaking qualities ofpdcdar 

-ais, may also play a mie. Ahler (W77:Wl4l) noted in his sample of sites from 

the Middle Missouci Subarea îhat coarser m e  and silicified lrediments were 

pieferentidy used for larger bifacial tools which r e c p i d  iarger initiai pieces ofraw 

material (rot d a b t e  from the regional chert soufces) and percussion thinning 

techniques. In the OMRD Project sample, tools have been maniifactured nom almost the 

full range of material types, with one notable exception. Fmm the d t s ,  it is clear that 

Iimestone/&lo~te as well as undifferediated materiai are fomd exclusively in the les 

fond tool type classes including the COR too4 MRST, and the gmund Stone tools. 

This Nggests h t  technoIogical c o n s i ~ o n s  such as the geaeral d t a b i I i t y  of 

lirnestoae/dolomite for comUed flaking as well as the material rWrements for 

ground stone tools played a signifiant role in detenniniag how these material types mie 

u t i l i d  The noticeable presence ofqutzite and silicified siltstone in the p u d  stone 

tool sample, both bater suiteci than many oftbe cberts for the manufimaure of these twls, 

tends to support this interpretation. 

If  the difference in source represeutation is examinai for specific materid types, 
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some intensting petiems emerge Most locd sources bare grater tbsn CO- 

poporti~~~~,aadgcaaollyaiepesaffwithamuchgrratermass~~~i~cal~dlll~es. 

Thema-ldsources,~contnff tendt~havernrrhh igbacomtthn~~ 

pmportiom~ especially Ka& Riwr Fünt and the Montana Chcris. Two non-local 

sources, Swan River Cbea and mcufady mofded c@ are e w 0 1 l s  to ibis paîtem- 

In many of the assemblages such as hose of the Mc- Pclican Lake, Besant, and 

OWP at DjPi-13 and aü of those et Q'Pm-44, for exampie, one or bdh of tbese sources 

have hi* mi@ tban count pmprf i~  simikt0 the locai SOU~C~S. 

This paaan, as well as the fact tbet bath ofthese materials wme h m  two of the 

least distant ofthe non-local sbmes, supports the above suggestion that the nlativeiy 

large quantities of these tooktones in the OMRD Project assemblages is indicative of 

their reidy availability. This in ttm suggests, however, tbat the tbemmody uPed 

I O c a l b m I d  deSignation is fairiy arbitraty. The division in0 Idnon-local is 

generaily &ased on availabüity in the inunediate vïciriity of the site, with ail other sources 

coasidered a o n - l d  It is ciifficuit, bowrver, to estimate wbat p s t  p u p s  may have 

considercd to bc Unmediately avaiiabk. As a renilt, this may obscure sources iocated ot 

intermediate distances h m  the site, and may bias the examination of lOcaVm1~locai 

sources. Tbese d t s  demaasttate îfie potentiai importance of examking each nateriol 

type separateiy as well as within a b m d a  ~&-<>II- Given this, however, tâe best 

and most consistent evidellce fiir matlufactrrrias partÏcdiuiy for the very d y  stages of 

reductim cm be founci in the locaüy adable mater&, especially quamite. in cmaast, 

toolstones nOm m e ~ y  of the distant sources, especially those from the south and east, 
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appear to have been broPght inta the site in fiaished fonn As well, the ptesnce of 

many material types tends to be recorded by ouiy a féw pieces ofdebitage m the 

assemblage, snggesthg thnt toois umy hPvt been mAmtnmcd at the site and then renmved 

tobecuratedaspartoftbecunenttoollot 

Bothstnrte~t~ofdmaide~etlcyappear~bcpeantintheOMRD 

Fmject assemblages Two toolstones in psiticular, green a r g i l k  ancl aadffbeatiated 

materid7 confom closely to the e ~ ~ o n s  of an atpedient techw,Iogygy In most of the 

assemblages in *ch thy are present, these toolstones appear to k be been 

manuf8cturrd, used aad discarded at the site. As weU, thae is a tedency for tbem to be 

used as mfonnal tools. in con- meny ofthe distant, non-Id  todstoaes such as the 

soutbm and western sources, npqrieatiy appar to be piin of a curateci assemblage. 

Tls~lsport~on into the site in finished or neariy finished fom and the poïsibility that 

tbex tmls may have been maintaioed once tmsportai, are common cumtionai 

cbaracterïstics for many of the mdoca i  toolsme~. 

prese~ce of boch tecbnal@cal strstegies in the OMRû Project datasets is 

uiteresting when comparai with case studies discussed in the Iitenihin. Most 

discussioos conceming ciwtion and errpediency7 incliadmg Binfods (1973,19ï7) eady 

papen, attempt to as~ociate these strategies witb differient Iifeways and mobility patterns- 

Curatioa is ofien dateci with hi& mobile lifestyes as a strategy den@ to 

mitigatc incongniitits betwEen the location of tool use aad toolstone source, as well as 

time mess c a d  by the exploicatim of mobile anaor unprrdictabfe rem-, which 

may arise in the context of nomadism (Barnforth 1986; Binfotd 1979; Torrence 1983). 
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Elopedieacy, in c o w  is often lipred witb ~~ sedemism, as the greet dvautagc 

of curatioa, portnbUity, woaid be les useW for tbis Iifésrye (Nelson 199 1; Pany md 

Kelly 1987). These studies discuss cu&on and eqedïeacy cm a broad-sde and that is 

an implied muaial exclusivity for these ooncepes in many of th prpn. Otéen (Le-, 

hckf s i ry  IWa) have argued that imroking involveci expianations of moùility strategies 

without fiin considering the fa~ton of raw material ad- anci qiiality, couîd lead ta 

emneous concfusï~ns~ S e v d  studks do iaclude the possi'bility of cmtion and 

expediency in one assemblage. For example, Momw and JetMes (1 989) argue t h  

vaiued material nom more distant sources arc cuxated in an d o r t  to ntain thw as long 

as possible. Such a pattern is  seen to some extent in the OMRD Project assemblages. 

The distant nodoca l  mawiai ap~esr to bave been transportai between sites as part of a 

curated assemblage of finished t& Many of the non-local t d s ,  however, appear to 

have been made and used on-site, perhaps in response to inmediate aeeds. The 

cbaradstics of expedieacy as wastefù! of raw matenai, but a useful way ta take 

advantage of small and pootqdity raw matenal (Parry and Kelly 1987), are well-suited 

to the relstiwly abundam, but less tractable toolstmes located close to the sites in 

qPesti0TL 

Not al1 toolstones, in al1 assemblages, stnctly adhere to the g e n d  patterns mted 

above. Non-local cores, for exampie, ue obsttved in the sites and there is evidence fm 

m e  asite manufaçture ofthese tooistones. Tbt presence of the d l  workshop of 

banded black chert in the Rotobistoric occupation at DjPm44 provides an excellent 

example of tbis observation. There are also a numk of lithic ryps which do not 
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coafom well to eittier strategy ofcuration or expediency- While there is for 

on-site manutacaUe for several of the local toolstones, in some of the assemblages here 

is the -on the finished t d s  were ttansported away from site. A good example of 

this is the use o f  quarime in the Pelican LaLe assemblage at DjPl-IL. In addition to this, 

with the exception ofthe previously mentioaed bias towards informal tools hr seved of 

the toolstones, t d  type does not seem to differ between m a t  of the lithic types. Thus, 

for many of the twlstones examiined here, the fwtor of tool design, a popilatly discussed 

variable in the litera~e on curation and emency (Le., Bled 1986; Nelson 199 1 ; 

Tomence 1983), does aot seem to be usefiil. While the general pattern between local and 

non-lofal toolstones noted above is apparent, a degree of variation between lithic types 

does e>a'st, 

This situation Iikely reflects the limitations of our use of the concepts of curation 

and expediericy. Aithough Binford (1973, 1977) originaiiy viewed these concepts on a 

continuum, they have become polarised in much of the subsequent literature. As a mit, 

there has been a tendency to force a parti~dar assemblage into a rigid category, a 

common problem in a r c h a e ~ l ~ c a l  interpretation. A more redistic approach may be to 

not to try subsume variation as 'exceptionst to predicted patterns, but to explain it as 

reasonable expectations for living groups rather than archaeologica1 consmicts. Thus, it 

is not unreaiistic to mision the past (scasonal) inhabitants o f  the Oldman River Valley 

curating a toolkit of distant lithic resources, perhaps valueci for knapping quality andor 

social or culnaal reasons. Cores nom distant sources may have k a  transported in 

order to rnaintain a supply oftaw matcrial. These groups perhaps exploited local 
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resomes, ushg the less wctable materials for large or iaformaI t d s .  a d  discarding 

them at the site- Mer id resources, which may be of slightly better quaiity, may be 

utilised to mace an exhausteci part of a taillot 

[t is possi'ble that the broad patterns in rnateriaI representation noted above may 

be due in pan to the seasod availabiiiabiiity of various sources. Such an explanation also 

takes advantage ofthe concept ofcuration The Oldman River Valley appears to have 

been used for overwintering Seasoail changes could affect the availability of lithic 

resources, as wuinter conditions, including snow cover and pow travelling conditions, 

rnay limit aaccess to raw materiai. One would expect that supplies of wa-local resources, 

obtained either on a seasonal rowd or through trade, were not available during the winter 

to the people who overwintered in the Oldman River Valley. Saow cover and fiozen 

gnwid may also limit the availability of local sources. ünder these conditions, the 

practice of material conservation may be expected The arçhamlogicai manifestation of 

this behaviour may be the Ruse and reworking of t d s ,  exhadon and d i s a d  of tools 

from more distant sources, and a greater reliance on focal murces. Suc& an 

explanation has been uivoked in the southem Alberta arcbaeological literature before. 

Van Dyke (1982:98) argues that the presence of non-ciassic projectile points at the Bow 

Bottom site ( E h 4  W) may reflect seasoriaf in material abundance. The 

classic points would therefore represent sprïng\summer sites where access to materiais 

was good, but with deciining availability during the winter, eactable material would 

becorne exhausteci and reworked, 

Although some curational behaviour is evident from tk assemblages from the 
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Oldman River Valley sites, seasonal avzulability is not necesSarity the ody explmtion 

for this. Howwet, a more conclusive moRpaati011 would requiire a comprison of 

of deûitage are present in an assemblage. The v q b g  rrpresntasional pîtems observed 

hem for different toolstone types ritay nniply refiect the oppohstic use of avaiiable 

materiai, whicb may aot M e r  fmm summet sites. Hower ,  tbe possibüity that a 

seasouai pattern in lithic use may exist indiCates that Mer reseiaeh into this area is 

necessary- 

The category of undifferentiaied material shoutd be also discussed. Many of the 

occupations have M y  large of tbis matenoai, -ter than what is normally 

desirable in a miscellariff>us category- The tàct diot the undif%erientiated material appears 

to be mted SimiJariy across diffèrent occqdons and sites sugasts that a similar group 

of materials was included in the misceI1aneous categary for al1 sites. For example, the 

materiais to the dffèrentïated c8tegory were present in fairy large pieces, as 

demonstrated by tbe dinirence between wunt and weight Also, undifferientiatd 

mated is wefl-represented in the w sampies. The pattern of iepnseatatiotl for the 

undiffenatiated mateiial appears to be similar to that of the m m  locaüy available 

materiai such as @te- An examination ofthese materiais fiom coliections 

and an effort to discover their origin is R q W d  For the pwposes of this study, a more 
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detded -on ofwhicb types of mataal were inciuded in tbis cstcgory wwld have 

been wful for interprebiti01~ 

This &on has tbus nir oniy COllSideted psttems which are simiiar between botb 

sitesandoccllpntiolls- WàücJnnil~rparimrs~errobsaMdbetw#n~~~upui~a~aad 

s h  exceptions to tbese observations were dso mteû Djjl-1 1, foftmmple, did not 

display a prrdominance of southem sources. Cl-, a amber ofdifkent -ors are 

fesponsiiie for toolstone -tabon in the OMRD Roject dataset Reeves (1983, 

1990) has suggested tbat di&nm utilisation patterns niay be charactenstic of different 

arc~logical cuitunes. This study has comppred R w e s '  pattepanrras mode1 for change 

over time in toolstone use in southera Al- with the OMRD Roject data My resuits 

do not support RemS moQ1, as the data do wt indably confom to the predicted 

qmsenmioaal panera. In ht, at the site level, assemblages h m  Q'Pm-44 exhibit a 

coasiderabIy hi* quant@ of grem argiilite tban do the assemblages h m  DjPCI 3. It 

is possi'bie that as a locd source, grecn argifite may bave beea more imrnediateiy 

availeble at DjRn4. Such a pattern is interestiiig as it msscibs cuitural-temporai 

aflnliationsS AU of this suggests that Reeves' model is ovdy simpIistic. 

O v e d l  the OMRD Roject data indicate tbat basic technological considerations 

coacemed with the nature ofthe raw matetid iw o p p o ~ s t ï c  use of availabfe 

toolstone, a possible mggaion of- interaction througb gi f t  giving, and the use ofa 

large aumber of litbic raw mwrial types with a potentiaî bias toward sources located in 

the south rnay have al1 been important Won in taoistow use and The 

resuits have dso highlig&ted, bowwer, the tentative nature of m ~ n y  of these 
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recordedCRMdsEP D a E a f m m t h e O M R D P r o j e c t w a s ~ a s ~ e d a p p m p i n t e  

in an e&n to gain a &ter imderstaading of Iithiç raw mataimataiai datt iou iu tbis region 

A nimiber of divergent patterns wfft obsewed and possible expianations presented. 

However, there are cl- âitiïdties in the application of CRM data to questions of 

lithic raw materiai utilisation. The are two main weakbesses wbich contribute to tbis 

situation Tbe first cgiams the ciitegorisatïon and identification ofraw materiais, while 

the second involves the types ofam'butes tec~rded- 

Materid idemification presents an important potentid source of ermr in this 

study. As described in Chspter 4, Bnmiley'J (1988) List of identirying characteristics is 

s ider  to staadanSp used by other researchers- Ho-, the tbe d o g u e  of raw 

maferia1 ty~es is pmblematic. The miscellaneous category IabeUed 'UndBerentiated' for 

example, is too wdl-ted in most sampies. As a m i s c e b e o ~  category it piays 

a laigw mk than is desirable- Furthemate, a large proportion of many of the samples is 

represented by utaîecM îypes for wûich tbac are t t ~  descn'p&ims whaîsoever. This might 

be very misleaâingi For example, in a compsn-son between local and aoa-local 

materW, ifmost of the materjais in the misceLIaueous category are in fact local in 

ori* this mi@ b i s  the resuits. The inclusion of an 'uadiffemtiated' category is  
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musual in a atqpisation system *ch incldes the possiity fotpurely descriptive 

categ~ries~ l'bis suggiesa tbat a par~i*culaf mstmal type or typs were conshtensly placed 

d o  the 'UIICliffi-ated category- Ckedy thae are Mcietlcies M ciinea knowlecige 

O€ material ryps and sources utiliseci in pcbistm-c souihem AibecCa 

Sunilar concerns appiy for severai of tk  other mateeal types. The of 

iiicluding a aumber of p o ~ s i e  source areas for a maiwhi type provides a distic view 

ofour presem id ofbiowlec4p H o m ,  it may also result in mklesding paîtans. 

This potemial source of emr is similar to that for the 'Ulidifferentiated' category- The 

inclusion of multiple megories greatiy incrrssff the p o s s f ~ ~  ofmiqmsentation ofa 

materid tvpe- For example, if one ofthe p i r ~ l y  descriptive categories tuned out to be a 

varie@ of Montana Cherî, this toolstone would be anch-tepesented. Howevet, it sbould 

also be stated that the inclusion of multiple possibiiities for a source aea is infUsitely 

preferabie to arbitranIy assigniag a source provenance to a materiai type. It does 

however, illustrate the need for a beüer understandhg of source 

'Int focus of the previous was on ~ 1 1 . 1 0 ~ ~ 1  materiais A mmaber of 

potential sources o f e m  also exist fa locai sources. The couunon practi*ce of nlying on 

g d  descriptions of the paeiice of  various secoDdary sources, ratha than Uitensively 

siaveying the immediate area for the presence of locaîly available sources is cause for 

some concem. W e  it is helpfid to know whrt secoidary SOM wcrr g e n d l y  

available in swthcrn Alberta. it is more useW to b w  what m n a l s  mre d i l y  

adab le  in the immediate vicinity of a site and in whpt quantity. My rriianœ on the 

general deseriplion pvided by &Miley (1988), which distînguishes ld h m  non- 
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local sources in a somewbt arbitrary manner, could redt in the fm tbat some sources 

labelied as 'local' may not actdiy bave been located as close to the occmon areas as 

mi& nipposed 

nie pmblern ofrepIication ofresults between different m h e r s  also may have 

been a ske- -or in the data used for this sady- The materiai typ scheme was 

designeci by Bnimley (1988) on the b i s  of& years of experienœ d hwledge- The 

actuai identification of materiai types, however, was perfiormed by another reseucher. It 

is possible that despite Bnmlqis (1988) generation of a reference collection and a 

detaiIed written description, some di~cfepa~lcies in material type idenafication mi@ 

exia The main lithic anaiyst for the campsites project indicated that the reference 

collection might have &een more usehil ifa hader range of individual source variation, 

which she knew to exïst, was included in the c011~0n (Barb Neal, Petsonai 

Communication i 995). 

The second wncem highlighted by this study are the limitations posed by 

utilising data not fecorded witb the specific focus of the re~earch question in mind nie 

attributes which were mordeci were not always suitable for the types of malysis which 1 

iaitially deJUed to imdertake- Furthemore, the types of information which would have 

been useful for my specific research questions were not always recorded. In short, the 

d t i n g  gener;rlised dataset makes it difficult to answer some of the more specific 

questions generated from the literature. As well, the general inteqmtations obtained 

nom this analym may be sowwhat ambiguous, as they are onïy one of a number of 

possible exphnations and more detailed i n f o d o n  wodd be quired to address 
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which types of m a u m g  activity took place. For examp1e7 although diBietences 

b e e n  &gbt count proportions are likely to provide some indication of flake Sue, 

which in turn may be used to infér flimknapping actiMty, mialion in individuai 

flairt sïze bias the resuits, pticularly io the case of oae disproportionately large 

flake in the sampie. in this shdy7 qwdte appears to possess a g d y  hi* wight to 

c o r n  ~ro~ortion, suggesting a nlatively larger flake size, h m  which one mi& infer 

eadier stages of reduction, larger initial pieces of matenai fiom which the flakes were 

smick, or simply the production of larger tod  types- However, a detaiied debitage 

analysis would be necessvy in order to confimi this. 

This study identifieci the types ofiaformatïon which can be obtained from 

OMRD data, given the Iimits imposed by the basic level of the dataset This CRM data 

is usefid for studies examining generd trends and b r d  cornparisons between sites and 

occupations. It may also be used to examine pmposed trends based on purely 

representatioml data, such as Reeves' (1983,1990) suggested scheme of change over 

time. Essentialiy descriptive in nature, these types ofanalysis offer little in the way to 

generate expianations for observed patterns. W l e  CRM data provides a large database, 

the generai level of recordeci lithic information makes interpretation ofobserved trends 

difficult 

The CRM dataset is also very usefiil for geaerating hypottieses and suggestions 

for areas of friture research. Weaknesses in the OMRD daîa in tenns ofraw matexid 

sourcing and characterintion reflect a deficiency of howledge throughout Alberta 
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whaeology. In aâdition, gcncnl pattetns f d  t h u g h  the appiicllfion of CRM data 

rnay be wd to focus ~serircb, and outüne speciGc questions for hmire studie. 

On the basis ofthis study, it is clearthet a more intensive analysk ofthe types of 

stone tml activities which were associated with different mataïai types is requiRd The 

question of locai and nc tn4d  groqings, includiag broed regionai commns. 

between diftérent types of sites would also conticbute a btbnder paJpective to the 

rmderstambg of raw material In conclusion, the CRM daEasn is usefiil for 

examining lithic raw material utilisation pattern mded the limitations of using 

previousty readed data are taken iato eccoimt. When adrlrrssing very specific research 

questions, however, ï t  is nec- to consuit the original collections and peflorm 

specific analyses. 

slimmw 

Generally, there is a need for a more regionai appmach to raw matenal studies in 

southem Al- aml the northern Plains. 'Iacrr aie difnculties in comparing resuits 

between sites without consistent reprthg (a pheuornenon cornmou in dus areri). The= 

arp ais0 di5CUIties in anemp?ing to dmlop an overaii picture aOm one site, or from 

several sites which one has studied persoiipuyiipuy There is a serious aeed for work 

concerning a c t d  material source identification, as wdi as for the tesults of 

aichaeologicai work to be distribute4 and for more widesptEad use of this motenal. The 

present view is  that w h  a database is king amassed as a result of the CRM wo* anci 

tbat this rnight p n m  to be an extremely valuable source of information in the fime- 
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However, a numk of -0lls stem b m  this resear~h f i c h  might impraie 

upon the usefphiess of the CRM datakse foradresshg avarieîy of~rchaeological 

quesaquesa0llsOllS Tbiee main poiats ark tbm t&is evahiatiou of the application of CRM data 

ta lithic nw -ai utilisaû'on pattem. Fidy, CRM data pwides acc*a to iarge 

qpano'ties of data *ch wauid be dif3ïcuit and timeammhg fm the individuai 

researchrto d y s e .  Secmdly, whik oniy aly êi#.L can be b e e d  h m  the 

OMRD proiect with any degree ofconfidence, the use of CRM data pmvides a usenù 

rneans of gnierotmg hypotheses and suggedug future resesich pmjecîs on more specific 

questions- Tbimlly, it is cIear h m  the resuits oftbis research, tbit for the piirposes of 

addresnng compantive questions, the resean:her wouid need to examine the original 

coîIectiom in orderto taifor the data to the Specinc questions of- rather then 

telying on the CRM dambase, as tbat duo is limiteci in its applidocls. 



In his siimmay of Ptains arcbeology, Forbis (1982) poimed out that îhe almost 

exciusiw pmgmme ofarchaeologîcd worL undaialrea in a CRM hn-rk creates a 

tendency to focus on pmject-specific goals aad geaaPtes veiy few raeerchoriented field 

information as many ofthe reports nmain unpublished In addition, the single medium 

for publishing used almost exclusively by Alberni arcroedIogists, the Moaograph and 

Occasionai Papen issued by the Archaeologïd Survey of Alberta, while comeadable, 

seers h m  a lack of criticai peer rmiew. It bas tfie potemial for "pfOdW:ing an 

archaeology that lacks a sustahed exterual c r i t i ~ n  @ulre 1991:7)- This medium for 

publishing dPia on Ai- archaeology became defimct before the d i s  ofthe OMRD 

Pmject couid be puMished Despite the obvious need for large-sde field research 

orientad projects, present finamid dit ies render such a pogramme of research 

udikeiy. Despite these d t i e s ,  some large CRM databases have been compiied over 

the last 20 years. With die cuts to fimdllig experiend in the last few yean, the use of 

previously collected data to amver rtew r e m h  questions has become an attractive 

alternative to bnds-on' field work 

This sndy has attempted to evaiuate the potential applidon of a previously 
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collectexi CRM datiset and re~eacch, As this study was based on ody one, albeit kge, 

CRM pmject, there is a possi%ihynrpt die potemial utility of tbese daü&ets mpy vary 

between pojats. l k  nvP sim (DjPL 13, Dj'Pm44, DjcAa-228, Dj1Pm-100 and QPi-1 1) 

selected h m  a large mitigation project in southwe~tefll Aiberta, the Oldm~n Rmr Dam 

P m j e ~ r , ~ ~ h r n r n e m g t t o k t t e r ~ I i t h i c r o w m r t a i o l i i t i l i s P t i o n  

patterns- As a QEailed techa61°gicaî analysis was not posst%1e, given the mamier in 

which tbis daîa wece mxdd, an examiaation of maCerial w o n  for various 

factors was determiad to be the best use ofthe eroisting da*tse t gened, the mdts 

of this dudy reinfime the crïticisms and discussions concenthg the necessity of tailoring 

specific field and analyhai strategis to aoswer specific questions- 

Nonnheless, this study has been able to d e  a nmnbcr of broad gendzatbns 

about utilisation ptterns fof the pject area h m  the pwiousty fecorded data. Fintly, 

there appe~rs to be a longsianding pattern ofrrsource use wtiich is not highhl se1ecîive. 

That is, thete dœs not appear to be a fmus eatuely on a d l  suite of lithic types, 

ahhough a possible bias toward sorithera sources was obBenied Secondly, a mmrber of 

multiple, interactive f8ctors are lilrely the cause of the seen in the rusanbleges 

rather than tbe pmiously ofEered single expiamion of cultural preference- Fm example, 

techndogicai considerations of material cirtpiity and desired tool type as well as material 

adabiiity lüceiy played a de. In addition, two technologid stratepies, curation aad 

emency, are obsewed in the assembiages. A number of toolstones, green argillite and 

umbftieientiated material in psrticuîar, appear to have k e n  used expediently- in contma, 

many of the non-local toolstones seem to have been transporte& and perhaps momtained, 



as part of a curated toolkit The possiiity of gift ghhg as an expianaicm for some of 

the distant sources was also presented. More specific intefpfetatlfpfetatlons gaîhered fiom this 

malysis ere comïdered to be more specuiative but, the general conciusion is that 

previous iaterpretatiotis of lithic use patteras for southern Alberta rue too simplistic and 

f d  to accomt for the sorts of wmpiexïties that can be introduced by actual gmups of 

living peoples (as opposed to static an:haeological constrain&). 

Re- (1987~258) offers a good example ofthis type ofargument: 

I believe that archaeologists can collect badine 
infonnaîion usùig the rnore-or-less standard &ta collecting 
formats that exist for a region A problem orientation often 
emages fiom such proje-, but u s d i y  afier the data are 
cokcted, dpring the analybi Sfage. This may wok out 
in some cases, but is not diable because key categories of 
data may be ovedooked in the field and when they are 
debeated in the lhratory stage, it is too late. For 
badine interpietive questions, however* this will seldom 
be a problem. 

This study suggests thPr in or&r to geaerate results which can be confidently used as a 

definitive pattern or comparative study, the bat approach for a researcher would be to 

undertake a project or analyse the a r t i f h i  mously collected by himself\herseIf. 

Nevertheles, for the suggestion that this type ofanalysis wodd be usefiil for deteminittg 

general patterns, as well as gerïerating hypottieses and suggestions for futine research, the 

OMRD Pmject data was found to be very usefui. The most obvious requirement for 

future research to come out of this study is for an in-depth source midy of al1 the 

toolstow types found in arcbaeological contexts in Southem Albena The identification 
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of source areas fm unkiw,wtt materiais, as well as a better derstambg of the range of 

variation for specific materiai types such as Montana Chert would be very useM In 

addition, e x p e r i m d  techniques sueh as Xiay fluorescence might also be undertaken. 

Although such a pmject wouid be an immense snidy, it is dikely that a thomugh 

mderst;iading of the pnbistoric use of lithie materiai wiU be achieved without it 

F i h m  work might aiso include the automatic siirvey of the imwdiate environs 

of a site for potetitiai sources of Lithic material. For example, it would bave ban useful 

to know whether or not green argillite was pariicularty abundaat around D j R n 4 .  

The Iimited interpretive poMnal of dsing purely representative data has 

aiready been discussed in Chapter 3. Oniy very gened observations and interpretations 

rnay be made from the data analysed in this midy. However, this d y s i s  was useful for 

poinang out areas in which more indepth adytkai techniques might be beneficial in 

flaire mearcb A strict application of Ahier's (1 989a) mas analysis would be very 

beneficial in inteiprefing the differences in propotional representation between weight 

and coimt as well as in addrrssing specific concedg the types and stages of 

reduction by the debitage- 

Tbe application of individual flake andysis of production attniutes might also be 

usefiil for addressiag more specific technofogicd questions tbsn were possible in this 

study. This type ofanaiysis may be useM in comparing utilisation patterns of different 

lithic types by distinguishing between maintenance and m a n d i n g  debitage- An 

examination of use-wear patterns to idenm utilised flakes in the debitage as well as 

pattern of use on the other tools might prove helpW. For example, it might be 
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inieiestingtocomperrpattemsofasebetweenmaterialtypescts~asdiscard~attems 

* .  

by enmmmg wear on a tool and whetber or wt it shows sïgnr ofmhsrpeniag or 

r e j w d o ~ ~  

In C O I K : ~ ~ O ~ ,  it appeam the use of  pviousiy analysed data &ci  play a 

deinfimastudieses 'Caegcaenlptilityofdustypeofdatasethas beenQmonstntedby 

this snidy. Thebest useofsuchdaîa woutdbeiatheprelimmarysFsgft ofamsearc& 

project in order to nsse~s what types of information are potmtially adable  and which 

datasets may wanant individiial anaiysis. The genemion ofhypotheses could k another 

appücation of this data in short, *le Iimited in some rrspas, CRM data is a teSOUCCe 

which should not be cursorily dismissed 
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GROUP: A- t MA-: R d  Argïllite 
MATERIAI, COLOUR: RUnay c010lir: DPrL Red (% 3/1- 314); Secoadsiy colours: 
None 
TE.3CTURE: FineGriained 
L u S m  vitreaus 
TRANS-LUCENCY opsue 
FRACTURE: Even 
OTHER ATTRIBUTES: Generaüy single solid colour 
QUrGG (1981) GROUP CATEGORY(S): 3A 
SlMlLAR LITH[C GROUPS: EssentMy identkai in colour to F-2 porcellanite but easily 
identifiable due to more vitreous  lus^ and slightly caa~a texture- 
KNOWN SOURCESKOMMENT: Reddish argillites occur wmmonly in grave1 deposits 
throughout southeni Alberta a d  noithem Mon- Large beQock outcrops of argillite 
in the Rodry Mouidaias PR pmbably the original sources ofthis material. 

GROUP A-2 MA-: Green ArArgiUite 
MATEIUAL COLOUR: Light to Da& Gray, Light to Medium Greens (1 0 GY 711 to 10 
GY 2.511 to 10 GY 3Q)- 
T'ExmRE: Fine ta Medium 
LUSTER- Mi to Resinous 
TRANSLUCENCY: Opaque 
FRACTURE: Even to Uueven 
QüTGG (198 1) GROUP CATEGORY(S): 3 8  
SiMiLAR LïïHIC GROUPS: Fine graïneci quartzites (52) bave more Msible grpias anci 
more v&eous luster. Kuotenay ArgUite (A-3) is sepuaieci as a more fine gmined, 
distinctively platy o h  lighter in dour. 
KNOWN SOüRCES/COMMENTS: ï h is  gmup inciudes a range of spccimens h m  fine 
grained to coarser more quarzitic - lookiag varinia. KnapPng quaiity is generaliy ppxi 
with step fiactining f i y  cornmon- Sources have been locaied in SOutheaStern British 
Columbia, southwestern Alberta and norttiera Montana. 



GROWP A-3 MATERIAL: Kodenay Argillite 
MATERML COLOUR: Li* Gieen (5 GY 6/1) to GrPy (7.5 Y 6R) . 
TEXTURE: Very Finc Gniaed 
LUSTER= Resimus 
TRANSLUCENCY Opque 
FRACTURE: Even 
OTKER AITRIBUTES: Materiaf is  vesy prwe b step fractiaiag dong bedding planes. 
Cïrcuiar sdàce ptlïd fractures also commoa 
QVrGG (1981) GROUP CATEGûRY(S): 3D 
SIMILAR WTHI;C GROUPS: A-2 tends to be co91.ser and darjcer calouted and doesat 
show distinctive plety ûacture- 
KNOWN SOURCES/COMMENTS: Kootenay Argnlite is thought to originate amund 
the Kmtemy Lalres of soidheasrem British Columbia 

GROW El: MATERIAL,: CoarseQuarbite 
MATERlAL COLOURr Rmiary: Medium - Li@ Gray (N6.5/), Medium R d  (7.5 R S/6; 
314)- Medium Yetlow Red (7.5 YR 516)- Ligbt Yellow (2 5 Y 5/4), Medium Green (5 G 
5 a  7.5 G 2.92). DuL Green (10 G 5/1), thtlr Blue Green (IO BG 8f I), Dark Red Purpie 
(10 RP 3 4 ;  Secoadary: None 
TEXTURE: cowe to very Coaise 
LUSTER- Vitreous - Dull 
TRANSLUCENCY: Opaque - SligWy TI~IISI-t 
FRACTURE: Even - Uaeven 
OTHER ATïR5UTES: While tberc are a wide &ety ofcoIours in dl pups, 
individuai speeimens are generaliy of one wlour. 
QUIGO (198 1) GROUP CATEGORY(S): 
SIMILAR UTHIC G R O W :  
KNOWN SOCJRCES/COMMENTS: SI -tes are aMulab1e in a varie@ of glacial 
tiil and river gmund sources throughout soinhem Albert0 aod northem Mo- 

GROOP 5 2  MA'ERIAL: FineQuamite 
MAïERbU COLOUR: Rmisry: Light Gray (N 6-79"), Medium Gray (hl 6-25), Dark 
Yellow Red (10 YR 3/11, MMium Green (5 G 311) and W u m  Red Rirpk (5 RP 8Q). 
Secosdary: Light to Dark Yellow Red (2.5 YR 4/8 - 10 YR 4/21. 
TEXTURE: Medium - Fine Grainecl 
LUSTER: Viaieous - Dull 
TRANSLUCENCW Opeque - Moderorely Ttanslucent 
FRACTURE: Evea 
OTHER ATTRIBüTES: Some baadin$ 
SIMlLAR LITHTC GROUPS: E-IO mottled cbaicedony/quartPte- 



GROüP: C - Undiff MATERIAL: Basait 
MATERIAL COLOUR: h d t  Grcy to Black (N 2-79) 
TEXTUE: Fine Grained to Coarse 
LUSTER: Duil 
TRANSLUCENCY: m u e  
FRACTURE: Even to Co~lcoidal 
OTHER ATTRiF3üTES: Some is vcsicuIar and contains s u d l  volcauic glass sherds 
QUrGGS (1981) GROUP CATEûûRY(S): 6A 
SIMlLAR LITHIC GROUPS: WN be d y  confùsed with E-1 1, black c h q  but 
presence ofvesicies will generally distinguish- Uay a h  nsemble darker varieties of 
silicified siitstme. 
KNOWN SOURCES/COMMENTS: Tdary basale coukl have beeu obtained from 
cenaal Montana, Washington or British Columbia (LoveSeth 1980). Slightly 
coarser gray basait cornes from the Midvaie basait Quarry (Dort 1964; Bucy 1974; 
Loveseth 1980) ofwestem Idaho. 

GROUP: D-UndifF MATU€iAL: Massive Quartt 
MATERIAL, COLOüR: Clear - White (N 8-79 - N 9.54 Occasional tinges of other 
colours such as Pink, Yetlow, Blaclc 
TExruRE: vitreous 
LUSTER: Vitreous 
TRANSLUCENCY: Highly Tnmslucertt 
FRACTURE: Uneven 
QütGG (198 1) GROUP CATEGORY(S): 1 A 
KNUW SOURCES/COMMENTS: Possibie sources inciude quames in h e m  
British Columbia (Bussey 1977) end Montana (Reeves personal communication; 
Loveseth 1980). Similar materials have been wïdely observed in the form of unmodified 
cobbles in river gravels and glacial till deposits. 

MATERiAL: Brown Chaicedony GROUP: E-1 
TEXTURE: Very h e d  grained 
LUSTER: Vitreous 
TRANSLUCENCY: Moderate to High 
FRACTURE: Concoidal to Even 
OTHER ATTRIBUTES: Several specimens bave limited areas ofmülry white patina 
with unpatinateci da& d a c e  elsewhere on specimea The white @na over the da& 
yellow-red sudice give the specimens a bluish cast 
QWGG (1 98 1) GROUP CATEGORY(S): SM 
SIMJLAR LITHIC GROUPS: E-2 
KNOWN SOURCES/COMMENTS: This matenai is wmmonly referred to as Knife 
River Fiint or brown chaicedony. Aithough tht majonty of E-1 specimeas are probably 



nom the Knife River Quarry loc8ted in North Dakota, material finn other sources but 
essentiaiiy identical to Knife River Fiint are known to occur in other conte- aad are 
rmdouûtedly p W i y  encompwed k. 
Although Knife River Flint is generally as a m e d  pt. specimens 
incluéed here show no evidence of f-1 plant materiai. 

GROW: E-2 MATERIAL: Patiuated Brown Cbaicedony 
MATEMAL COLOUR: Primary colour White (N 8.751 - N 9-54 with ondertying Dark 
YelIow Red (5 YR 516) sbowing ttvaugh in anas c r e a ~ g  a "bluish" cast. 
TEXTURE: Very Fiue Graineci 
LUSTER: Predomïnantiy Viireous: More m l y  M 
TRANSLUCENCY: Opaque to Stigbdy Tnmslu~em 
FRACTURE: Concoidal to Even 
QüIGG (1 98 1 ) CATEGORY(S): Noue 
S I M L A R  LITi-lIC GROUPS: E-1; E-3 
KNOWN SOURCESfCOMMENTS: Group E-2 specimens are largely to totaUy 
patinateci with underlying dark-yellow red showhg Iightly tbughout in 1) a smdl 
lirnited area or 2) where the spcimen has been receutly nactured The materiai is 
believed to be a patinated variety of group E-1. Although the rnajority pmbably are 
'Xnife River Flint", severat specimens exhiiit feaaires more characteristic of what are 
referred «> here as "Montana Chem". In piimcular, one specimen has a vug para-aiiy 
infiDeci with dnisy quartz which is chsacteristic of Montana Chert but not Knife River 
Flint. 

GROUP E-3: MATERIAL: "Avonn Chert 
MA- COLOUR: Primary: White(N 8-75/ - N 9-54 to Light Gray (N 6.751 - N 8.25) 
patinated surfiice; Secondary: Medium Yellow Red (10 YR 912) in localid areas 
TEXTURE: Very Fine Gtaind 
LUSTER: Largely Duil; Rarely Vitreous 
TRANSLUCENCY: Opque 
ERACTURE: Even 
QUKG (198 1) GROUP CATEGORY(S): SE Occasionally SB 
SMiLAEt LITHIC GROUPS: E-2 
KNOWN SOURCEWCOMMENTS: Gn,up E-3 coasists oftotally paîi~ted specimens 
differentiated h m  E-2 specimens by the absence ofa f'bluishn tint Several specimens 
show limiteci mdertying surfice referable to E-2 materials A few specimens reflect 
colour and luster cbaractetistics which the wtiter was taught were typical of classic 
"Avon Chen" from quamies near Mssoda, Montana. 



GROUP: E-4 MATERiAL: Olpiique Yellow Chea 
MATERIAL COLOR- nimay: Da& YeUow Red (2.5 YR 5/6) Medium Yellow 
Red (7.5 YR 718); Light Yellow Red (10 YR 7/61; Da& Gray to Bk& Dark YeUow (5 Y 
4/21 
TEXTURE: Veiy Fine Cirollied 
LUSTER: Vïtmw 
rRANSLUCENCY: opque 
FRACTURE: Concoida1 to Even 
OTHER ATTRIBUTES: Soüd d moiiled dors  are both present; deadnoes cornmon 
hegdar vugs with or without dnay quartz occas ïdy  prrsent Sub p d e l  banding 
psaitmofewspecuaens- 
QUrGG (1981) GROUP CATEGORY (S): 5 1  n<, 5L, 5N, 5P 
KNOWN SOfTRCES/COMMENTS: This category encompasses the opeque vsriies of 
w&t I am caiiing Montana C m .  Aithou@ the cola vaicmon is bmad, in a large 
coUection of specimens transitional !&qps tbrougb the Vanous color varieties can be 
found 

GROUP: E-5 MATERIAL: Patinated Yeilow 
Chert/ChalcedoUy 

MAT- COLOR: Rimary: Medium to Li@ Yellow (5Y 8/8) 
TEXT[IRE: Very Fine Grained 
L u S m  ViÇreous 
WSLUCENCY. Opaque 
FRACTURE: Comidal to Even 
OTHER ATTRIBUTES: None 
SIMlLAR LITZaC GROUPS: E-3 & E-4 
KNOWN SOURCESlCOMMENTS: Giwp E-5 appariently reflet% pdnated varïeties of 
"Montana Cherts". ûa a few specimenr, whcle cecent damage has broken througb the 
patina, materiais closely refetable to Group E 4  are visible. This group is A 

disamable h m  E-2 in the absence ofa "Mue" cast E-5 is similar to E-3 spcimcns but 
is distindy more yellow. 

GROLE E 4  MATERIAL: YeUow Chalcedony 
MATERML COLûR: Rimery: Medium Yebw Red (10 YR 7/8); Ligbt Yellow Red (2.5 
YR 714) 
TEXRJRE: Fine Grained 
LUSTER: VÎûtmus 
TRANSLUCENCY: Slight to Moderate 
FRACTURE: Concoidd to Even 
OTHER ATTRIBUTES: DendrÏtes and beading common 
SlMILAR LïTHTC GROUPS: E-4, E-7 
KNOWN S O U R C E S / C O m S :  This is a slighily translucent variety of material 



GROUP: E-7 MATE.=RIAL: White ta Gray-brown 
WFeQny 

MATERIAL COLOR: m. Wbitc (N 8.75/-N9.5& Ci-, DuL Gray (N 2.75- 
N4.251, some Mded Bmwns (5 YR 4R) 
TEXTURE: Very Fine Graineci 
LUSTER= Vitreous 
TRANSLU-CE Sligbtly to Modemte1y Translucent 
FRACTURE: Concaidd to Even 
OTHER ATTRIBUTES: Baoding, deadrites cornmon Percussion mmks common on 
cortex surfke. 
SML4.R LITM:C GROUPS: E 4  
KNOWN SOURCEWCOMMENTS: This is similart0 Ed types but Jack the 
yelIow color. SWar materials have been observed in "Montana Chatn qusrry so- 
As weii, many of the specimeus exhr'bit cîeddes and bendmg chaacbaisb'c of "Montmp 
Agate''- Similar also occw as lag graveis flanking the Little Snowies. Same of 
the specimens show the "sugary" texture tupicd of fher quality Etherington Chen from 
southern Alberta- the mded  dulr gray and brown 

GROUP: E-8 MATERIAL: Red Cbalcedony 
MATERIAL COLOR: DuL Red (2.5 R 4/81, Medium Red (2.5 R 6/8). 
Secoadary: Medium Yellow ( l OYR 8/8) 
TEXTURE: Vey Fine Gramcd 
LUSTER: Vitreous 
TRANSLUCENCY: G d y  Oppquc to Slightly Tramlucent 
FRACTURE.. Even ta Concoicial 
OTHER ATTRIBUTES: Dedziies common dong with Rd and yellow mottiing. 
SIMILAR LîTHIC GROUPS: E-9 is simiiar in that the primvy color is red. E-9 is 
always opque, homvrr does not contain deaclridcJ, a d  is @y solidrd with litde 
or no yellow mottiing. 
KNOWN SOURCWCOMMENTS: E-8 materials c l d y  appear to be a Vanety of 
Montana Chert, altbaugh snne fhm quaLity Etkxbgton Chert specimem aiso fit this 
P U P -  



GROUP: E-9 MATERU: Opaque Red Chert 
MATERML CO- Riw DPrL Red (5 R 4/6). Secodaqc None 
TEXTURE: Vay Fine Gnined 
LUSTER- Vitreous 
TRANSLUCENCY: 
FRACTURE: Even 
OTHER AITRIBUTES: No deadrites; moatmgorbnnding hited or e t  
SIMILAR LITHIC GROUPS: Group E-9 is  similar to E-8 m color. However, E-9 laclis 
de&ites, is aiways opque, end conteiiir Liate or m yeUow motding 
KNOWN SOURCES/ CûMMEWS: E-9 m t e d s  may in pcirt be a of Montam 
Ch= H o m ,  esseatially identid eeties have been f i  near Grass Range in lag 
gravels, appandy derived i b n  the Littie Snowy Mountains- 

GROUP: E-10 MATERIAL: M d e d  
Chaicedony/QUartnte 

MATENAL COLOR: Rmaaiy: Li@ Medium to Dark Yellow Red (2.5 YR 614,725 YR 
512, 10 YR 7/2;7/6; 6/45; û/1) SeçoadPry: Ne& Light a d  Medium Oray (N 4-W-N 
8.29) and Red (10 R 5/10) 
TEXTURE: Fine Graiaed 
LUSTER: Vitreous to Duil 
TRANSLUCENCY: Opaque 
FMCTURE: Even to Concoida1 
O'ïE-IERATïiüBüTES: Bandingin wmespecimais 
QUIGO (198 1) GROUP CATEGORY (S): Nane 
SIMILAR LlTHIC GROUPS: Similart0 fine grained quartzites (B2) but has more 
monleci colors, awl grades into Chert-like texture* Some individuai grains visible but 
most are not 

GROUP: E-1 1 MATERCAL: Black Chert 
MATERIAL COLOR: Primaty: Doik Gray (N 2.75LN4.Y) to Dark Gray-BW (N 2.Y). 
Secoadpy: Some Medium Yellow Red (5 YR IR) 
TEXTURE: Fine Graineci 
LUSTER= Dull to Resimus 
TRANSLUCENCY: Opasue 
FRACTURE: Even to ConCoidal 
OTHER ATTRIBUTES: SligM evidence of ban- 
QVIGG (1981) GROüP CATEGORY (S): SR 
SIMlLAR LiTHtC GROUPS: Silicified siltsrone (J-1) bas ddler lusta, slighuy coarser 
texhue. Boadcd black Chat (E-19) is  idendid excep for ciearty de- bandiag 
KNOWN SOURCESI COMMENTS: W e  thc majority ufspecixnens are probably 
cherq this groops al- matains M t s ,  mudstones and siltstones which are virhially 



GROW E-12 MATERIAL: MotdedCbert 
MA- COLOk Haviiy Motde& muiiae of Medium to Dadc Grays (N 41 to N 8/), 
Medium Red (5 R 314 to 6/4), Dark Yellow Red (IO YR 4f2 to 91% Dark Blue Green (10 
BG 5/1 to 7/ 1), Mednim Blue (7.5 B 4/4), Dsit Blue (10 B M) aid DPrk Red Rnple (10 
RP 414 to 5/2). 
TEXïURE: Fine Grainedto M m  
LUSTER. Vitreous ta Duil 
TRANSCUCENCY: Opsque to Stightty Translucent 
FRACTURE: Evento U' 
OTHER ATTRïBUTES: Wide range of colois in individual specimensens Many 
specmiens have distinctive " sugsS te- unmm breabge laves d l  millry fish 
d e k  scsrs F d  mnnants and dmsy quartz replacement infillings are cornmon 
(Loveseth 1980). 
QvrcG (1981) GROUP CATEGORY (S): NIA 
SlMILAR L M C  GROUPS: P-ed peat (E-13) b w s  Smiiktr texture and n.rctrae 
cbsracteristics but tends to have l e s  oolor mottIing and collatins remuant baading. Some 
sptcùnerrr of "Swan River* C h n  (E-15) bave similar moaled colors but bave more 
vitreousi luster d more even nacturie. 
KNOWN SOURCES/COMMENTS: Msny ofthe specimeiis belmg to the 
conmionly d e d  "EtherM@on'f. However, v i d y  Similat and indistinguiguishable, 
specimens are also daived tiom the Bear Paw Chert quarry (24BL1 184) in the Bear Paw 
Mounraiao otaorthcm Mmtam Sevaal "Edieriagtonw qumy sites h?ve beai identifieci 
in the Liviagstone Range (Loveseth 1976) a d  the nsme is dnved h m  the Etheringtcm 
membm ofthe Rocky Maiaitain Formation. The -al ocaiis as nodules or in thïa 
beds (20-30 cm duck) in a hiestone or dolomite mstrix (Loveseth 1976,1980). 

GROUP: E-13 MATERlAL: Petrified Peat 
MATERlAt COLOR: Rimary: Medium (7.5 YR 312; 8/2) to Dark (10 YR 2.W) 
YeUow Red Seaoadary: Mattled DarL Gray N 3.25/ 
TEXTURE: Fine gnhed 
LUSTER: Viûeous to DUN 
TRANSLUCENCY: opque 
FRACTURE: Umen 
OTHER ATTRIBUES: Cl- evid!ence of bandhg and orgaaic stntcture. 
KNOWN SOURCES/COMMENTS: Reiaîively common in till Md grave1 degosits in the 
plaias of aorthan Mimtaaa and sorrthem Alberta and Saskatchewan 



GROüP: E-14 MATER[AL.: Petrifieci Wood 
MATERIAL COLOR: P r i m  Medium (5 YR 8/t) to Da& (10 YR 2.S/ 1) Yellow 
R d  Seconduy- Dalr Gray N 3-51 to N 7/ and Da& Red (5R 4/4) bands. 
TEXTURE: FineGrained 
LUSTER: vîtceous to Dull 
TRANSLUCENCY: Opaque to Slightly Tnmslucent 
FRACTURE: Even to Uneven 
OTHER ATTRIBUTES: Clear bondmgtendhg to pl* layers at repiacement msaials. 
QUIGG (1981) GROUP CATERGORY (S): 4% 4b 
KNOWN SOORCES/ COMMENTS: Relatively commoa in tiU and grave1 deposi~ 
tiuoughom northern Montana and soutbem Aberta and Saskatchewan 

GROüP: E-15 MA'IERIAL: "Swan River" Chert 
MATERIAL COLOR: Primary.. White-Light Gray (N8.5/) to Medium Gmy (N 4.751 -N 
6.25) as well as Dark red (10 R 616) to Medium Yellow (5 Y 9/2); Secon* White (N 
8.75/ - N 9.9) and Mdum Yellow red (5 YR 9/1). 
TEXTURE: Fine to Very Fine Grained 
LUSTER: Vitreou to DulI 
TRANSLUCENCY: Stighdy to Moderately Tmslucent 
FRACTURE: Even to Uneven 
OTHER AT'i'EüBUTES: Common microfossil inclusions 
QUïGG (1 98 1) GROW CATEGORY (S): Sa, 5b 
KNOWN SOURCES/COMMENTS: Sources ofthis materid are known in outcrops from 
the Swan River valley in Manitoba, but it ais0 occucs in gave1 and glacial dqmsits 
throughout southem Alberîa and Saskatchewan, possiibly northern Montana 

GROüP: E-16 MATERIAL: Green Chert 
MATERIAL COLOR: Pnmary: Medium-Dark Green (5 G 232-YI), Dark Green 
Yellow (7.5 GY S/2 - 10 GY SR) ,  Medium Yellow (7.5 Y 5/4); Secondaty: None 
TEXTURE: Fine Gr* 
LUSTER: Resinous to Dd 
TRANSLUCENCY: Primarily Opssue 
FRACTURE: Evm 
OTHER ATTRiBUTES: A distinct category due to its green color. 
QvrcG (198 1)  GROW CATEGORY (S): 5Q 

GROüP: E-17 MATERIAL: Miscellaneous Cherts 
MATERIAL COLOR: Varied, PredomùiantIy Medium Gray (N 4.751 - N 6.254 
Medium Yellow Reds (YR) and Red Ekples. Meny Monled Specimeas 
TEXTURE: FineGrauied 



LUSTER: Dull to Resinous 
TRANSLUCENCY : Opaque to Slightly Tmslucent 
FRACTüRE: Even 
OTHER ATTRIBUTES: A wide variety ofqecbens in this category- Each exhibit 
characteristics thpt peclude t h m  beïng ïnciuded in ottper de- categories. 

GROUP: E-18 MATERLAL: "Top of the World" 
Chert 

MATERIAL COLOR: Wte, Light to DarL Gray (Nu to N 91) some with sligbt bluish 
tkge ( lOB 8/10). (Loveseth 1988) 
TEICTZIRE: Very FiwGrained 
LUSTER: Vitreous to Resinous 
TRANSLUCENCY: Opaque to MoQiaiely Tramlucent 
FRACTURE: Concoidai to Even 
OTHER A'TMtBüTES: Baaded and speckled varktks are oammon- Microfossils, some 
completely silicified and others @dy replaced by silicas are present in the matrix 
@Mag some of tbe char a motüed effw @,oveseth 1980). 
QUEG (1981) GROUP CATEGORY(S): 50,5P 
SlMlLAR UTHIC GROUPS: Some E-7 specimens similar but lack speckling and tend 
to have more yellowhwn cast 
KNOWN SOüRCES/COMMENTS: Top ofthe World Chert is named after a high 
plateau located in the RocQ Mountains of southern British Columbia Two quanies and 
several workshops are scattered acn>ss the Top of the World plateau at an elevation of 2, 
134 rn ( Loveseth 1980). Potet~ai tool size is limited to a maximum of 8-10 cm in 
dimension by the highiy breeciated nature ofthe source lenses (Choquetîe 198 1). 

GROUP: E-19 MATERIAL: Banded Black Chert 
MATERIAL COLOR: Pnrnary: Dark Gray to Black (N 2.25 to N 4-50. Secondary: 
Bands of Ligbt to DarL Gray (N 4/ to N 70; Dadc Yellow Red (IO YR 8/2). 
TEXTURE: Fine Grained 
LUSTER: Dull to Resinous 
TRANSLUCENCY: @que 
FRACTURE: Even to Concoidal 
OTHER ATTRIBUTES: Obvious bandiug, d l y  less than I mm in thickness- 
QUGG (198 1) GROUP CATEGORY (S): 1 1 A 
S M E A E l  LITHIC GROüPS: E-1 1, J-1 
KNOWN SOURCESKOMMENTS: This material grades nom a siliceous siltstone to a 
fiUriy good quality Chert Commonly cailed "Banff Ch&' aAet the lower Mississippian 
BanffFonnation (Loveseth 1980). It is available in outmps throughout the Rocky 
Mountains of southem Alberta and nordiem Montana and probably many other places. 



GROUP: F-1 UATERlAL: Porceüanite 
MATERML COLOR: Rimary: Medium to Dark Gray (N4-50; SecoadEiy:Co Light 
Yeiîow (5 Y 8-51 4) or B Jack (N .175/-N 2-29 
TEXTURE: vay FïneGramed 
LUSTER= Doll to vitreous 
TRANSLUCENÇY: oplque 
FRACTURE: Co~~coidal 
OTHER ATTRlBUTES: VesicIes commoq sub pudiel bedding or bandiug present in 
severed spimens. 
QUiGG (1981) GROUP CATEGORY (S): 78 
SlMILAR LSTHIC GROUPS: F-2, F-3 
KNOWN SOURCES/COMMENTS: Mosaials in category F-l are gencrPly a single, 
solid colotOt Howwer, h g t k  imgiilsrincfusions or small segments ofcortex will be 
present of auother d o t .  S& Rnmd or urrgular, vdcles are common in mrny 
spm5.m- d easily disceniable with a hand leus 

GROUP: F-2 MATEEUAL: Porcellanite 
MATERIAL COLOR: Rimary-. Predominaatly hdc Red to Medium Red (10 R 414; 416; 
5/61; Secondary Color Ligbt Red (5 R 312) 
TEXTUSE: Very Fine Graineci 
LUSTER= Virnre~us to Dull 
TRANSLUCENCY: û p p  
FRACTURE: Concoidd to Even 
OTHER ATTRIBUTES: Oearally single solid color. 
QWGG ( 198 1) GROUP CATEGORY (S): 7C 
SIMILAR LITHIC GROüPS: F-1 
KNOWN SOORCWCOMMENTS: Gemially m o n  vitmus and witb fewer vesicles 
tbPn F-1. A h ,  evideiice cf h.nding or sub parallel btddmg rm. S d l  pieces are easily 
oonfiipcd with s i M y  cdored and textrmd cherts. ûne fairjy distinguishing 
chamteristic seems to be luster, which is geneiPUy more duIl in F-2 thon in the CM. 
As weil, the chcrg more o h  exhiba sligût in color, M e  F-2 specimens are 
generaiiy vay color cotl~t*stent acnws their h. 

GROüP: G-l MATERIAL: NaturaI GIass - 
obst-dian 

MATERIAL mLOR: B b k k  (N 1.75/ - N 2.25). 
TEXRRE: Vitreous 
LUSTER: Vitreous 
TRANSLUCENCY: m u e  to Higbly Traii~lu~em 
FRACTURE: Conwidal 
QUI00 (1981) GROüP CATEGORY (S): 8 
SIMILAR LiTHIC GROUPS: None. Veqt distinctive m a l -  Oaly similar to other 



GROUP: Undiff MATEEUAL: Lirnestone 
MA'IEEUAL COLOR: Light to Medium Gray (N 4-21 to N9/). 
IEXTURE: Fine to medium 
LUSTER: M 
TRANSLUCENCY: Opaque 
FRACTURE: Even 
OTHER ATTRIBUTES: Often has visiile fossilsc Reacts witb dilute HCI, 
SIMILAR LITHIC GROUPS; L-i, dolomite, differs h m  Iiwstow by absence of 
reaction with HcL 

GROüP: I-Undiff M A T E W :  Dolomite 
TEXTZIRE: Fine to Medium 
LUSTER= Dull 
TRANSLUCENCY: Opaque 
FRACTURE: Even 
SlMILAR LITfFIC GROUPS: H- l 
KNOWN SOURCES/COMMENTS: Dolomite 

GROUP: J-Undiff MATERIAL: Silicified Siltstone 
MATE= COLOR: Primary: 1) interior - Medium (N 4.751- N 6.25) to Dark (N 2.751 
- 4.250 Gray; 2) Patinated Exterior- Dark YeUow Red (10 YR 5/2-10 YR 8/2) with 
occasional patches of Medium Red (5 R 314) and Medium Green (5  G 512); Secondary 
None 
TEXTURE: Fine Grained 
LUSTER: Duil 
TRANSLUCENCY: Opaque 
FRACTURE: Even 
OTHER ATTRIBUTES: Cntctiot is a uniforni color, exteriors show a range of colon. 
Microfossil inclusions and rmt bleached patination are cornmon. 
SîMILAE2 LITHIC GROUPS: Black Chat (E-1 1) and Banded Black Chert (E-19) are 
similar in basic color and are distinguished ûy slightiy brighter luster. 
KNOWN SOüRCES/COMMENTS: Tbis p u p  pobably also contains cher& basale 

and mudstones which are virhdly indistinguishable in hand specimen The siltstones are 
known to occur in the Baiiff Formation throughout the Rocky Mountains of Alberta and 
 monta^ A very high quaiity silicified siltstone quarry has b e n  identifieci near Creston, 
British Columbia (Choquette 1974). Pebbles and cobbles of siltstone occur throughout 
the drainages of the Rocky Mountains. 




