
CULTURAL AND NON - CULTURAL VAR IATI ON IN THE 

ARTIFACT AND FAUNAL SAMPLES FROM THE 

ST . MUNGO CANNERY SI TE , B. c ., DgR r 2 

by 

SHEILA GA'/ ( CALVERT) BOEHM 

B. A,, University of British Colu bia, 1968 

A THES I S SUBMI TTED I PARTIAL FULFI LMEN T 

OP THE REQU I REMF11TS POR THE DEGREE A_Pc CE p TED 
MASTER OP ARTS F TUDIES 

in the Dep rtment 

ot 

We accept thi th el as conforming 

@ SHEILA GAY (CALVERT) BOEHM , 1973 
UNIVERSITY OF VICTORIA 

April 1973 

All rights reserved, This t h sis may not be r produced 
in whole or in part, by i ograph or other means, 

without the per i sion of the author. 

••• f. .. ................... . 

DEAN 



Supervisors Assistant Professor Leland H• Donald 

BSTRACT 

The records of both the faunal remains and artifacts 

recovered from the st. ~ungo Cannery site in the Fraser 

Delta, British Columbia during 1968-1969 are analysed quan­

titatively for evidenc of proc saual cultural change. 

Descriptions of the site and site habitat are given, and 

methods used to recover, describe, and an lyae the two re­

cords are detailed. Th patt rne of variation through time 

are given in tables of the r lative frequenci s of type 

found in excavation units C1 nd c2 . Multidi ensional calo­

gram analy is is used to d lineate and visually pres nt the 

separation of components. An att mpt is made to distinguish 

cultural variation in the two record from non-cultural vari­

ation produced by ea pling procedures, and to oontrol for 

the latter. The relationship betw ens mple size and the 

number of artifacts and faun 1 tyoes found is statistically 

demonstrat d as a major sampling rror. Some comparisons 

are made between the patterns of variation observed in faunal 

and artifact types theoretic lly related as evidence of par­

ticular activities. The infor ation contained in the f unal 

record is found to be additional swell as parallel to that 

contain din the artifact recor. 
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CHAPTER I 

INTRODUCTI 

The initial purpose of this study was to examine the 

internal cultural variation in a Northwe t Coa t midden site 

located in the Fraser D•lta, British Columbia, by comparing 

the record contained in the artifact sample with that con­

tained in the faunal sample. The intention was to see it 

the faunal videnoe of utilization of animal resource 

varied quantit tively through time in a manner that corrobor­

ated the evidence of the artifact record. It W$8 expected 

that the two records would show a pattern of concomitant 

variation through time. 

Little attention has been paid to faunal remains in 

archaeological reports on Northw at Coast sites, although 

the excellent preservation of shell and bone in most middens 

make faunal studies particularly applicable. In mot in­

stances the faunal remains have been relegated to a tew 

paragraphs giving a list of species identified, with little 

or no attempt at quantitative description. This has been 

partly the result of difficulties encountered in obtaining 

identification ot quantities of fragmentary bones and partly 

bee use of the amount of tier quired to carry out quanti­

tative analysis of such samples. Recent studies done tor 



2 

other geographic areas, however, have shown that great 

deal of useful information c n be extracted from the faunal 

record if quantitative method are used in the description 

and analysis of the remains. Most of this work has been 

directed towards arriving at a description of the subsistence 

economy within one archaeological unit of time (Thomas 19691 

Daly 19691 White 195)), or has dealt with preservation 

problems or culturally induced mpling problems (Thomas 

19711 Zeigler 1965• Thomas 1969• Cast el 1971• Lyons 

1970). Th study of faunal remains s indicators of th 

season ot occupation has also received considerable attention. 

As Daly (196911 46) has pointed out, the faun 1 remains pre­

served at a site are as much cultur l record of the cti­

vities carried on at that site as are the artifacts. The 

very presence of these particular bones and not others is 

the result of cultural activity. he epeci s found are a 

culturally selected sample of all animal resources avail ble 

to th occupants of the site, and as uch are a record of 

economic exploit tion directed by cultural preference and 

technology as well as by avail bility. 

This being the oase, an xa ination ot the faunal record 

for evidence o! cultural variation would add another dimen­

sion to the information obtained from the rtifact record 

lone. If patterns of concomitant variation can b found, 

such evid nee would increase th confidence that could be 

placed on the resulting interpretations. The belief that 



similar patterns of variation can be found in the two re­

cords 'is b sed on the following reasoning. Artit eta repre­

a nt activities, tentat ively identified by the use of ethno­

graphic and experimental analogs . Variation through time in 

artifact form and frequencies is taken to represent a corre­

sponding variation in activities. Non-artifactual evidence 

of thee activities should vary in a parallel pattern. 

Binford (1967) has compared demonstrable variation in fea­

tures and theoretically related artifacts. It should be 

po sible to use faunal re ains associated with activities in 

a si~ilar way. The following ituations indicate ways in 

which the faunal evidence might be used to further elucid te 

the variation observed in the artifact r cords 

1. If a change in the frequency of an artifact type 

through time is paralleled by a corresponding change 

in the frequency of theoretically related faunal re­

mains, there 1s then additional support for the 

reality of that change and for the assumed function 

of the artifact type. 

2. It a change in the relative frequency of an artifact 

type 1 not paralleled by a corresponding change in 

the related faunal rem ins, several explanations are 

poasible1 

a) A change in the typ of artifact used to perform 

the implied activity, which suggests looking for 

an opposing pattern of variation in another arti-



f ot type that could be used to perform the sa e 

function. 

b} isidentification of function. 

4 

c) Sampling error in either or both of the records. 

)• If a change occurs in the faunal but not in the arti­

fact record, several altern tives are again possible, 

a) A change in the function but not the form of an 

artifact t)1)e• This mi ht be identified by an 

examination of w r patterns. 

b) 1ieidentif1cation of function. 

c) Sampling error. 

4. It thore 1 faun 1 evidence of n ctivlty, but no 

artifactual evidenc can be identified, it is posei­

bl that the related tifacte h v not been re­

serv d, or that the function or some artitaot type 

has been isinterpr ted or incorrectly limit d. The 

non- rtifactu 1 record my help in ass sing the 

degree to which the recovered artif ct assemblage is 

repr sentativ of th cultural ctivities performed 

at the site. 

5• If parallel chan e sug sting the incre sing or d -

erasing u e of particu r resources can be observed 

in both records, it y be possible to determine it 

these changes torm a p tt rn that would be consistent 

1th a change in av ilable resources, that i, a 

chan e in local habi t. ch nge of this type would 
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affect all the species living in an area in definite , 

predictable ways . For example, an increase in 

mar hy reas at the xpense of forest and grassland 

habit ts would rovide roo for more beavers, musk­

rats, and some types of igratory birds, but would 

decrea e the area avail ble to support deer, apiti, 

coyote, and other fore tor grassland animals. Change 

in habitat, then, would how up in changing patterns 

for more than one or two types, which could be ex-

lain d by the sa cological factors. If no ueh 

patt rn e ergs, it sugg sts that the change in re­

sourc u e may be one of cultural selection from a 

relatively tabl environ ent. Other evld nee of 

environmental change uch a pollen profiles , ea­

level, and geomorphological data can then be con­

sidered to d ter ine which of the altern tives is 

oat likely. 

As the study progress d, it bee me 1ncr as1ngly obvious 

that sampling nrobleme wer trongly fte6ting any patterns 

of variation that could be observed in either the faunal or 

artifact records from th st. 1ungo site. Th ajor problem 

was the actual identification of cultural change as disti nct 

from non-cultural fluctuation in th r cords produced by 

numerous random and non-rando f ctors. Unless thie di tinc­

t1on can be de in such a way that the effects of th non­

cultural influenc can be quantified, easured, and control-



6 

led for, there 1s little point in co paring the two records. 

Such uncontrolled comp risons would be based on di tributions 

of artifact nd faun l types th tare known to reflect vari­

ations other than urely cultural ones, ~orking with th 

kind of aa ple obtained fro the st. ungo ite -- 11, 

non-random, and from one are of th sit -- only on non­

cultural influence was id ntified without que tion and to 

so degree statistically . asur d. T t influence is sa nle 

eiz. Type of d po it also ff cts t kind of artifact 

found, but the s all ample iz did not permit the ide tifi­

cation of a con istent i et t could e co pletely control-

1 d. S aeon of occupation Might al o influence t e ind of 

artif ots found and would have to be t ken into ccount in 

ny attempt to identify lo r e ~roca 1n 

cultural variation over and bove tho e v iatio roduc d 

by diff r nt u e occupancy of the it ar as n d. The 

se on of occupation wa partially determined tor most of 

them trix divi ions of the mple. This factor is~ l tiv -

ly constant for this particul r sample of the site are. 

A only three actors influ ncin the distributions 

were identified, and only one of thee could be expre ad 

quantit tively, full comparisons of the t unal and artifact 

records were not made. The study cone ntrate on the de­

scription of the tw record. The influenc of a pl ize, 

other sapling ro 1 s, an t e d itio 1 in ormation 

provided by th nalysis oft faun 1 re ains ar discussed. 



1 

The us of multidimensional sc logram analysis in delineat­

ing component is also discussed. Although the full compar­

isons are not made. and the actual re ult of u ing SA on 

this sample can be questioned. the method used to quantify 

de cription of the two records would probably produce the 

expected results if used on an adequate sa ple. For thi 

reason th theory underlying the initial proposal wa out­

lined above. 



C . PTER II 

SOURCE OF THE D TA 

The data on which this tudy i based were exoav ted by 

th author in 1968 and 1969 from the st. 1ungo Cannery ite 

( gRr 2), a raser Delta shell idden located on the sout 

bank of the outh rm of the Fras r River, Brit1 h Colum ia, 

opposite AMacis Island nd the northea tern tip of Lulu 

Ialand. The following par graphs give a brief description 

o the nature of the deposit, the present and past local 

habitat of the site area, and the ethnogr phic r gion. 

Site D scription 

The st. Mungo Cannery midden is now locat d about thir­

teen miles fro the mouth of th Fraser River (Figure 1). 

The d posits must originally have extended for about JOO 

y rds along the river bank and tor about 100 yards back from 

the water's edge . uch of the site is now built over with 

residences and the buildings of the cannery, which is still 

in operation . A oonsiderable portion has been bulldozed into 

the river to provide a platform on which to draw up the can­

nery fishing boats, and both River Road and a line of the 

Great Northern Railway cut through tho deposits. The excava­

tions were made in a relatively undisturbed section of the 

site at the western end of the idden. An area of 20 5 square 
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feet was excavated in six adjacent cuts. This ls leas than 

one per cent of the estimated site area. In this portion of 

the site, the d posits were betwe n six and seven feet de 

Te top of the midden av ra s 27 f t abov pr sent an 

sea-level. 

• 

The stratigraphy of the deposit is typical of south 

coastal shell midden. Blow a thin top-aoll layer that 1 

considerably disturb dis a living noor scattered with small 

hearth ar as surrounded by extensive ash depo ite in a in 

matrix of brown hu u nd low density finely crush d shell. 

Two radio-carbon stimates w re obtained for this lay r, 

which is fro six inches to a foot thick. An eati te of 

A.D. 1;60 t 95 (I-4686) w a obtained on a wood charcoal ~le 

fro excavation unit Ct, and ti ate of A.O. 1150 ± 95 

(I-4687) on a wood ch rcoal a le from h arth dug down into 

the next tratigr hie layer in exc v tion unit c2. 

Bene th this living ar is a large, irregularly 

pit of sandy brown and red oil with little or no shell, 

d 

which cut down into th rlier d posits in exc v tion units 

02. DJ, Ct, and c2. Intrusive in this layer, but capped by 

the lay r above. are two complete and two incomplete burials. 

Ar dio-c rbon estim te of A.O. 8JO ± S (I-4689) was obt ined 

for a wood charco l sa pl fro the andy pit, found ta 

depth ot 1.7 te t below th surf ce of th deposits. At its 

deepest point this unit was three feet thick, the aide taper­

ing up to the surface so that the cross section is rou hly 
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bowl-shaped. umeroue ta nd root old extend downw rds 

from the bottom o this pit. 

The r ining layers o t ite are finely stratified 

d uoeit of alt rnating highly cono ntr ted shell dump l ay rs, 

lay ra of less highly concontr ted shell in bro o grey 

humus soils, and 1 ving loors m rk db hearth clust r a d 

extensive ash deposit. The botto two to three eet of the 

midden are more f nely str ti ied nd compacted than th 

upper layers. he botto l yer, of hi hly concentrat d ine 

shell and ash pr d, li 

ish, river deposi ed ol Y• 

dir c ly on top of a hard, r n-

hr er dio-carbon estimate re 

obtained or th ower la r • esti te of 2020 ~.c. ± 

105 (I-46 5) was obtai ed for a woo charcoal sa ple fro 

layer of hearth in excav tion unit 1, four feet e lo th 

surface and about two and ah lf f t above the cay. 1-

mates of 2360 B •• i 110 (I- 53 and 2290 B.c . ! 105 (I-4688} 

were ob ined for wood charcoals ples from th lay rim di­

ately ov rlying h sterile cl yin excavation units Al an 

C2 reapectiv ly. he layers in thio horizon indica gr d-

ual accumulation of cultural d br • 

Although no terile soil horizon wa observ d eoar ting 

the uppermo t hear h layer from th low r depo its int e 

excavation un t in which th dy pit did not xist, t e 

radio-carbon s imat s su t th r is a cons1 erabl time 

hiatu betw en he e two horizons. The thr e esti , te f or 

the lower eposi s r clo e nou to su est that they a 
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be estimates of the same date. A teat ot the significance of 

the difference betwe n these dates was calculated to examine 

this possibility, using the method outlined by Spaulding 

(l958aJ09)• For the p ir of estimates 2360 t 110 B.c. and 

2020 t 105 B.c., a j value of 2.23 with a probability value 

of betwe n .05 and .02 was obt ined. This means that differ-

ences as larg those between these two estimates could 

occur in two estimates of the ame date between two and five 

times in hundred. Differences as large as those between 

the estimates 2290 t 105 B.c. and 2020 ? 105 n.c. could occur 

into estimates of the same date as often as between five 

and ten time in a hundred. 1th these levels of probability, 

t he possibility that these are three estimates of the same 

date caMot be discounted, The an of t he three estimat s 

is probably more repr sentatlv ot the actual date than any 

one of the estimates, giving a probable stimate of about 

2200 B.c. tor the lower deposits. 

These te te suggest that, de pite the two to three feet 

of deposits parating the earliest estimat s from the estimat 

of 2020 B.c., the tim span of those deposits is not great. 

It further suggests that the time span of the whole lower 

portion of the site is not nearly as long as the depth of 

deposit would intuitively sugg st, The state of preservation 

of the molluscan remains in th e depo its tends to support 

the antiquity of the whole unit. Throughout thee levels 

shell remains are finely fragmented. It is highly probable, 
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then, that a considerable time gap exits between the deposi~ 

tion of the top layers of the low r unit and the deposition 

of the sandy pit. 

Sit Habitat 

ite habitat i s discussed i n ter~s of re 

pat conditions. 

Present Conditions 

t 

The present climate of the Fraser Delta is 11d nd wet 

with a moderate rainfall occurring mainly in the winter 

months• Snowfall is generally light and temperatures moder te 

without extreme fluctuations, although in particularly evere 

winters stretches of the Praser Riv r may fr eze over. The 

natural climax vegetation of the rea is a dense coniferous 

forest of western red cedar, grand t1r, Sitka spruce, and 

western and mountain hemlock on the mountain slopes, with the 

v lley floor cover including smaller stand of red alder, 

western birch, broadleat and vin aple, and black cottonwood. 

Douglas fir and yew are also pr sent, though in lea abundance. 

The wand ring channels of the Fra er River mouth and the in­

fluenc of the tides formerly produced extensive re e of 

rnarsh and tidal flats in the areas that are now Delta and 

Richmond mun1cipal1tie. Even no, most or the l and to the 

west and south of the site is below se level and would be 

mar h land flooded every year, xeept for the network of pro­

tecting dyke. 
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Prior to white settlement and draining of the mar hes, 

the delta was good winter range tor w plt1 and deer, and 

ideal beaver country (McTaggart-Cowan and Gu i get 1965). It 

still rem ins a major feeding ground tor l rge flocks of mi­

gratory ducks, geese, and swans. Riverine resources includ 

nu erou fresh-water and inter-tidal fish (Carl, Cle ens and 

Lindsey 1971), and the Fraser River runs of all fives ciea 

of Pac ific salmon and of eulachon ar 

British Columbia aoa tal riv r. Sea 

the largest of any 

nd other 1nter-t1d l 

resources include nu erou species of bivalve and univ ve 

molluscs (Griffith 1967• Quayle l 70), crabs, barnacl , 

sea urchins, sea cucumb rs, nd m ny kinds of marine fl h 

(Carl 1964). Sea mmals were also available, some hair 

eal breeding in Harrison L k • Ve etal foods, too, ar abun­

dant, including a wide variety of berries, several kinds t 

seaw eds, arrowroot and cama lily, In short, th Pras r 

Delta is one of the richest ecological areas in th Northwest 

Coast in terms of abundance and var~ety of avail ble food 

tuffs , even though moat of the resources re only se son lly 

available. 

Pat Conditions 

As m ntioned above, the st • . ungo C nn ry ei now lies 

some thirteen miles from tho o tho the river. It is i -

ated at th base of a high rid o f gl acia l til na . d Pano-

rama - idge (Arms trong 1956 an 57), and everything to th 

west and south is consi derably lower ground. At the time of 
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the initial oecup tion it would have b en almo to salt 

water (John ton 192JI Mathe nd Shephard 1962), with low 

tides producin exten ive mud flats and ar hy reas • . ollu -

can resourc a were abund nt and heavily ex loited, judging by 

t hi h hell content of the midd n. They 1nclud edible 

mu el (Mytilus edulis, Linnaeus), littl -neck cla (Proto-

th ca staminea, Conrad), thin-shelled 11 tl -neck (V nerupis 

t n rrima, Carpenter), bask t coc le (Clinoc r ium nuttalli, 

Conrad), hors cl m (Sch1zothaerue nut 111/oapax, Conrad), 

and an unidentified species ....,..__,.....,.• 

It has been sugge t d by Heuss r (196011841 1966), n 

t h evidenc of hi poll n tudi , tha t b tween bout 500 

B • • • and JOOO B. P. th olim t of south rn ritish Colu bia 

was warmer than at pr sent, nd also drier in thft later p rt 

o this period. round JOOO D. P. conditions beca e du lly 

c oler and moister until th cli te was uoh a it is tod Y• 

Si 11 r evidence as found by H n en (1940) in a poll n oroflle 

f r om a bog on top of Panorama Ridg, although hi succes ion 

is not dated. It 1 not cert in, ho ever, that the fore t 

aucc slona record din the pollen profiles are indica tive of 

en ral clim tic fluctua tion rather than na tural, loc 1 uc­

ce sion (Hansen 1947J anley 1966, Prengel 1966). Recent 

pollen studies of lake edi ent from the Fras r Canyon area 

tend to support the presence of a cli tic o ti um in th 

outh m interior ot B.c. but cannot be considered conolu ive 

for th coastal areas (R. latth , pare. co .) • It se ms 



16 

probable that such changes would be leas marked in coastal 

areas where cli atic fluctu tions are partially modified by 

the ettects of the sea. Heusser (1964137) suggest that 

hypsither 1 temperatures were no mor than one to two d -

gre s hi h r t h n t d • 

hile such fluctuations ay have been sufficient to 

result 1n an expans ion of ss l d r a in r ion where 

cli ax species of vegetation are relatively intolerant of 

te er ture and oisture chan e, it is unlikel that they 

were utfici nt to exert any jor influence on animal r ang e 

in an area uch a the Pra er Delta, where r egion 1 ve t ~tion 

patterns ar modified by the del environ ent in ny c se. 

As Smith (1965a6J5) has ointed out, lar e, wide-r nging an1-

mals uch 

sen 1t1ve 

s deer, wapiti, and large 1gr a tory birds, ar not 

oolos io l ind i cator ecau e o their dapt • 

toler nee for a wide ran e of habitat. It se a, then, that 

although th re y have been radual change in the ell te 

from about the time of the initial occupation of th aite so 

that by about 1500 to 1000 B.C. condition were much as they 

are now, these changes were prob bly not of ufficient agni­

tude to serious l y influence the l oca l di s tr i ution of l arg r 

ani a l popul at i ons. 

Sea lev l ha also varied during the time that the site 

wa ocoupi d, a lthough at no ti e ha it been as high as or 

higher th n the basa l deposits a t the site. The radio-carbon 

dates place the initial occup t ion of the sit during a per­

iod ot higher ea-level, accordi ng to Fairbridge (1958, 1960). 
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Throughout the fir t art of the occupation re r ent d by 

the lower deoo it, ea-lev 1 y h ve b en o ething in th 

ord r oft n f t higher tan at pres nt. So ti tween 

2000 nd 1000 B.c. th e -lev 1 began to drop so that y 

about 1000 .c. it was probably so e ten fe t lower th n t 

pre ent. A low ring of the -1 v 1 y tw nty f et would 

have had con iderable effect on t out owth of th Fra er 

Delta. The drop in ea-lev 1 would lncr ase th gr dient of 

the riv r outh r tiv to it up r reaches, th r by in-

er.a 1ng the rte ot rosion in thos up r re ches, res lt-

in in an inorea ed rate n ount of d position at the 

river mouth. The outgrowth or t r er Delta y h V ro-

C data lightly fat r rt urln th period of lo red 

di tanc the sit and lt ea-1 e, o that t 

water wa al o inc a 1 t f ter rat. Th outgrowth 

a also hav n of a di! erent ind t fo erly, with 

de s tion occurring inly on 

riv r p ibly ven r de o itin 

off-shore b de and the 

di nt laid down in the 

er od of higher s a-1 v 1, w n r e of d po ition as le s, 

t flow of the r1 er delta ch nnels lo er and th fine 

edi et d o it d further up the ch nn l • It is t ting 

to suggest t t th s ch ng loc 1 h bl t er so of 

the f ctor reepon 1 l for th tie p observed in the por-

tio of t it exc vated. It not cle r, ho ver, tha t 

this ti. ga old for th i te. It y be that the 

a ea XC vat d si ply did not the deposit of that 
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ti p riod. 

E thnogr hie ro 

The it i loc ted on l nd thno raphic lly re red 
. 

aa th terri ory of the w ntlem roup o! the lko ele 

akin oat lish Indian. As very little ethnogr phio 

work has been done in th Fra er elta hat 1 dir ctly ap­

plicable to this roup, and e oast Salish cultur ea 

whol le well described by uff (19.52), B rnett (1955), 

( 1951) , and Jorgenson ( 1.,6 ) , no tt mpt will be made 

top e ent here le s dequat urnrn ry. lthou h the u per 

l yr oft i te c n be the result of a Co t 

3alish o cup tio on the evid nc of it dating and artif ct 

types , t e ctual mple of artif ots is so all that it add 

littl to t i lr dy n wn of ht h been c 11 d the 

G lf o G orgi ul ur type ( 1 .itch 11, l ?lb) or the ts lax 

p (hord , 196 ) • 



CHAPTER III 

DISCUSSIO OP ETHOD • 

Th method used to recover. i ntify. nd de cribe th 

rtif eta nd faunal r Maine are di cues din the following 

p ragr ph. 

R covery of' the s mpl s 

he terial naly d h re w recovered fro ix d-

j cent exc vation units. two auring ten feet by t n feet, 

one ten fe t b nine f'eet, n riv te t by nine f t, and 

two five feet by fiv f et. The de osita were exc ated in 

natural str tigra hie units i 'ti uished by trix 

chang a, exo pt where such ch n es re not discernib e, or 

wher a singl trix wa xc ption lly thick. In the latter 

in 'ta.noes rtibrary subdivision were u d. Th d posits 

were trow lled, then sifted throu h qu rter-inc esh er n • 

Artifacts round 1!! ~ w re recorded three dim nsionally, 

depth ma ure nts being t ken fro arbitr ry horizontal 

D tum Pl ne • Faunal re. ins were recovered eith r in itu --
or in the scr ens, and collected by th n tural str tigr phic 

uni ts. All vert br te faunal r 

w re ret ined. 

ins found in the scr ens 

Artifact and F unal ypologi 

The rtif ct typolo used here is b s don existing 
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sche ea tor the Northwest Coast as presented in other site 

reports for the area (Drucker 194Js Borden 1950, 1951, 1960, 

1968a and 1968b, 1970J King 1950J Kidd 1968, 1969J itchell 

196J, 1965, 1971a and 197lbJ o. Smith 1964a , . Smith 1950J 

Carlson 1960, 1970). So e additional type not previously 

reported for the area are described, and some odifieations 

have been made to provide functional types for comparative 

purposes. On the whole, where formal differences within main 

artifact tyoea could not be cle rly associated with functional 

differences, they have been ignored. As the range of varia­

tion to be expected within the artifact types generally used 

to describe Northwest Coast materials has not yet been fully 

established, it seemed better to use more general types than 

to d wise a typology that might have little application b yond 

the description or this particular sample. Such a typology 

would be more likely to produce a number of poorly demonstra­

ted and possibly spurious types, which would probably form 

part of a continuum of variability within a single main type 

if larger samples were available. These distinctions would be 

misleading rather than informative. A brief description of 

the artifaot typ s used here can be found in Appendix r. 
Table I presents the distribution of artifacts at DgRr 2 by 

excavation unit and component. 

In working out a typology tor the !aunal re 

specific and more general groupin have been used. 

ins, bo t h 

Through-

out the faunal tables common na es have been used, because 
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they are more readily understood. A description of the 

faunal types, 1ndicatin what ecies ar included in each 

type and giving the scientific designations is given in 

Appendix II• Table VIII ( age J9) gives the distribution of 

bird and ma al !aunal types y excava ion unit and component 

for the total identified excavated sample. 

Identification of Artifact CoMPonenta 

Both artifact distributions and stratigraphic divisions 

were u ed to distinguish thr e components at DgRr 2. In the 

preliminary report on this site (Calvert 1970) these com­

ponent were designated I, II, nd III, with Component I 

being the earliest and Component III th mot r cent. Co -

ponent III is represented stratigraphically by the uppermost 

living area scattered with crud hearths, immediately below 

the top-soil. Co ponent II is represented stratigraphically 

by the large andy pit, and Co ponent I by the remainder of 

the deposits. Although th re is con ider ble disturbance of 

the Co ponent III layer, thee thre m jor etratigra hie 

divisions are clearly separ ble. Because of correlation 

problems between excavation units, fin r, cross-site sub­

divisions of Component I were no poe ible. he detailed 

analysis of variation is therefore restrict d to the sample 

trom excavation units C1 and C2, where it was possible to 

divide Component I in the correlated excavation units into 

thirteen horizontal stratigraphic divi ions. Thie was done 

by combining vertically adjacent ingle matrix divi ions 
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t hat w re oorre lat d acr oss both excavation unit s o th t 

t he rtifac t sa pl for ch of th t hir t e n divisions wa 

not l e s t han t w nt y . Excav t ion units C1 and C2 r 

chosen b cause they had t he most co pl te mple o! rti­

fac t type s and could be div id d int f iner horizontal units 

than the other cuts . 

Two methods wer e us d t o de termi ne i f th aj or t r ti­

graphic divisions coincided wi t h variation in the di stribu­

tion of artifact types. Th fir t ethod was the pres noe 

and abs nee of artifact typ B• This method int uitively 

differentiates the three component. Table II resents 

these data . The number of traits shared by two component, 

viewed as a ercent ge of the total number of whole artlf ot 

types , gi ve a numeric 1 state ent of the d gree of simll rity 

between co ponents . Tables III, IV, and V co pare the three 

compon nts on the presence and bsence of artif ct t s. 

Considering both common pre enc s nd common absences as 

shared tr ita , Components III and II share 65.41' of the 

trait , Components III and I eh re 5J•Bi.', and Components II 

and I share 50•<>1'• Although the differences ar not larg , 

Components III and II ar mor similar than either Components 

III and I or Components II and I. 

A further test was mad using chi-square, calculated 

tor a two by three ta le co Daring types shard by components 

with types found in only on co non nt (Table VI). The re­

sult ing c i-aquare of 15.21 as a value of l ess t han .001. 
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TABL II 

Presence and Absence of Artifact Type by Component, 

Total Excavated S mple 

Art11'ac1: T e Component Artifact Type Com onent 
III II I Ill II I 

Historical item + - Abra ive atone + + + 

o posit toggle 1ac. bone point 
harpoon + - - or awl tra ent + + + 

Bl nket pin + + - iac . bone and 
antler obj ot + + + 

Pecked and 
ground stone + + - 1 o. worked 

a mal bone trag. + + + 
Antler wedge + + + 

Misc . worked 
Bone fl sher + + + bird bone fr g. + + + 

Bon awl I + + + lac. worked 
antl r trag. + + + 

Unbarbed bone 
point II + + + Antler detritus + + + 

Pointed bird lee . chipped 
bone + + + stone unif ce + + + 

Pebble tool + + + isc. chip-ped 
tone bit: C + + + 

Stone wedge + + + 
iac . ground 

Chipped stone aton + ... + 
crap·er + + + 

Unbarbed bone 
Chipped point I + + + point I + + 

hipp d point II + + + oulder sp 11 - + + 

Chipped oint ortex-backed 
, fragment + + + core + + 

if cial preform + + + Ground 1 t 
if + + + 

stone disc bead + + + 
Ground stone 
adr. + + + 
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Table II (contd.) 

Artifact Typ Component Artifact Type Co onent 
III II I III II I 

Chipped point IV - + + N edle - - + 

Chipped point V - + + Mamm 1 bone ring - - + 

Chiu ed point VlI - + + Brow band - + 

Ham rstone ♦ + Bird bone bead - + 

Bone wedge + - + Mammal bone 
p ndant - - + 

Wapiti rib tool • - + 
Tooth pendant - + 

Beaver incisor 
tool + - + Chipped point VI - - + 

Tool flake + - + Chipped point VIII - - + 

Large core + - + Possible ohipp d 
knife - - + 

Chipped '()Oint III + + 
Unifacial chipped 

around slate tone pre form - + 
point + + 

Antl r flaker II - + 
Ground ahell 
adze/knife + - + Bone and ntler 

flaker I - + 
Bone awl II - - + 

Tanged harpoon - + 
Bone point III - - + 
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T BLE III 

Comp rison of Components III and II on Pre nee nd beence 

of rtifact Types, Site Sa ple 

III 

+ 

l10tal 

Component II 

+ 

20 

12 

32 

6 

14 

20 

TABLE IV 

Total 

26 

26 

52 

Comparison of Components I and III on Presence and bsence 

of Artifact yp , i te s mple 

Component I II Component I Total 

+ 

Tot al 

+ 

28 

20 

48 

4 

0 

4 

32 

20 

52 
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TABLE V 

Comparison of Components II and I on Presence and bsenoe of 

Artifact Types, site Sample 

Component II 

+ 

-
Total 

Cornpon nt I 

+ 

24 

24 

48 

2 

2 

4 

TABLE VI 

Total 

26 

26 

52 

oMpar ison of N.umbar of Artifact Types Pound in Only One 

Component with Number Found in ore than One Component, 

Total Excavated Sample 

'l'ypes shared 

Tynes not hared 

Total 

Chi-square c 15.21 

OF• 2 

J? < . 001 

Component 
III II I 

29 26 JJ 

2 0 1.5 

)1 26 48 

Tot 1 

88 

17 

105 
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This means that differences as gre t s those observed would 

occur less than on tim in thousand i the thre mple 

were rando ly l cted from th 

i applicable only to randomly 

me oonulation. Chi-square 

lected, independent amples, 

which these ar not. Thua the re ults o nnot be considered 

conclusiv, only suggestive. If the chi-squar v lu h d 

not b en signifio nt at a high level, even assuming the 

sample to be randomly sel oted, the implication would have 

be n that the differencea w re nrobably not i ifioant in 

th s amples eith r. As the tati tioal tests are not con­

c l u ive, the st evid nee for th sep ration of the com?on­

ents and their relationships 1 the tr tigraphic divi ions 

and the r dio-c rbon estimat • 

he second m thod us d to distinguish artifact tyoe 

b ed compon nt wa a multiv ri t computer technique that 

olust rs c es, vi w d as points in pace. on the basis ot 

the position of th ir v riable, a m sured by the rank 

order of th variabl attribute • This multidi ension l 

calo analysis, SA 1 (Lingoes 196), 1964, 1966, 19681 

Guttman 1955) was run on the artif ct sa ple from the com­

bined xcavation units Cl nd c2. The cases w re fifteen 

stratigraphic divisions, the variables forty-two artifact 

type, and the attributes the relative frequencies of arti­

fact types within the strati aphic units, coded into inter­

vals of 2.~. The intention was to see if it wa nossibl to 

epar te co pon nt on relativ fr quenci s of artifact tyoes, 



and toe e 

by t e pre 

ysis , strat 

r phi o uni 

r pres nt 

upp rmost 

he 

as numbers 

32 

th ae att rns comp red with tho produc d 

and ab enoe of rtifac t typ s . In t h anal­

phic unit 1 r pr ents Component III , str ti­

ent Co ponent II, and units 3 to 15 

divisions of ompon nt I, unit J b in t h 

unit 15 t he lowe t str tigr phic divi ion. 

ble us d ar thos li ted in T ble X V 

14, 15, 11-20, 22. 2J, 2.5-J9, 42 , 4J , 45-47, 

49, 51, nd 5J• ypee that occurr d less th n f 1v times in 

the s it were not us d, xo pt for ome of th ohipp d point 

typ s , nor were the amorphou •typ "that are r lly comp -

ite roupings or rr gmentary or uncl s ifiable artif ct . 

' he r l tive trequ ncie of rt i f ct types were bas d on the 

to tal count of typed rtif eta 1thin the strati r phio 

division bing consider d. hi t ot l count includ d thoa 

sporadically occurring typ snot us din ~he analysis nd 

co posit group ings of hole but uncl i fi ble ar ti fact , 

but di d not include the oompo 1t groupings of fr gm ntary 

artif cts uch as mi cellaneou work d bone fra ents. The 

artifact typ son which tot 1 counts re based are tho• 

given in Table xrv . Tab l VII give the ampl sizes tor 

each stratigraphic unit used in the multidi enaional calo­

gram analysis . 

The MS 1 program was r un with f ifty iteration and 

cut-off point for the coeff ici nt of contiguity of 0.99. 

Th coefficient indicate wh ther one , two , or three di en-
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T BL VII 

Sample Sii s for the Str ti aph1c Divleions of 

C1/C2 Used in t he !!SA 1 and Compar tive Analyses 

Stratigraphic 
Uni t 

1 

2 

J 

4 

5 

6 

1 

8 

9 

10 

11 

12 

1) 

14 

15 

tal 

n 

Artifact 
Count 

66 

24 

70 

68 

40 

6J 

21 

22 

31 

36 

40 

JJ 
29 

J5 

22 

606 

40.4 

~ in imu Number 
of I ndiv1du ls, 
Bird nd amm l 

15 

7 

24 

2J 

14 

19 

14 

17 

15 

28 

JJ 

24 

36 

24 

17 

)10 

20.6 

Total Fish 
Weight in 

Gr ms 

88 .4 

13.9 

2J4.1 

368 .0 

2)1 .2 

329 .7 

2 J• 

139.7 

2 91.0 

35:,.1 

625.7 

JJ .2 

287.3 

251.6 

144.o 

J ,93 .a 
262 .7 
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sional spatial arrangement beet fi ts the d ta, with 1.0 

beiJ1b perf ct fit . The results obtained agreed extremely 

well with t ho e previously obtain d by the pr ence and ab­

s nee pr ch. A two di ension l solution was indicated 

as the b st fit for the data by a coefficient of contiguity 

of 0.956, lthough this was only slightly better than the 

one dimensional olution, which had coefficient of conti-

gu ity of 0 . 942 . The three di ensional solution was al es 

accurate fit , with coefficient of contiguity of 0 . 91 . Th 

two dim nsional solution is presented in Figure 2. Compon­

ent III (1) is cl~arly separa ted apati lly from Component II 

(2) and both are separated fro Co pon nt I {J-15), the 

stratigraphic units of th latter ne rly all clustering in 

one quadrant. Again, while so variation is ap arent in 

Component I , the lev ls clu t ring into two main groups, the 

ditf rences are obviously less than th similaritiee. The 

variati on within Compon nt I will b examined in ore d tail 

later . 

I dantific tion and . aeure ent of the F unal Sampl 

The faunal remains were id ntified using the comp rative 

collections in the Os t ology ~us u at the Un versity of 

British Columbia and in the zoolo&Y s ction of th Provincial 

us un , Victoria . Th bird nd fish reoain were identified 

by t he uthor, mammal remains by the uthor with the as is­

tance of two student. he study h concentr t don v rte-

br t rem in c us the f in y agm n t ed t of th 
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molluscan re a ins ade h t p of qu ntitative a proach 

e i nb use rt e fo r er inapp l i cable t o t he lat te r . 

While artif cts a r t hemselves discrete and ea urable 

ent1 t ie, t he identifi faunal r ain as t hey are recover d 

ar not. 'hey must be converted into comparable, t ndard 

un i t of easure nt . 'or bird and mam l re ains. ini um 

numb r of i ndividuals ithin d sign ted trati raphic 

divi s ion was chos n as the unit of easure ent. It wa con­

sid r ed that th i unit held fewer possibilities of a plin 

bi s t han such measurem nts a 

bo e count. hen t he minimu 

calcu a ted fr bird or ma . 

wei ht , volume , or s· ple 

nub r of individuals had b n 

l typ wit in stra ti a hi 

div i s io, it was then convert d into percenta e of he 

t t al nu ber of individuals r r sen ed by t he bir d nd -

mal remains in thats ent. In aalcu latin the ini u 

nu ber of indivi ua ls fr th ingle exc va ion units Al and 

B2 . compon nt total are the sum of ingle- atrix count . 

Where excavati on unite have been combined , in 1/C2 nd 

D2/DJ . ini um numbers of individuals were calcula t ed as 

fol lows, using Cl/C2 a an xa le . Th de o its in t he e 

two pits could be divided into tw nty-thr e single m trix 

divisions which were correlated across both pits . Th in1-

u numb r s of individua ls tor each ot these single matrix 

divisions i based on the co bind bone counts ot that divi­

ion in the two its. This wa necessary to t ake into 

ceount the os ibility that t nes of one anima l er 
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spread cro e more than o e pit. To rrive t minimum num­

er of individual counts forte fifteen stratigraphic divi­

sion of C /C2 use in th detai ed analy is, cross it 

singl -matrix count ithin a str tigrap ic u it were t 1-

l d. That is, matrix differences are taken a natural sub­

divi ions sep rating rou s of bone, whil subdivision of 

t he deposits that includ more than one matrix type ar 

artificial group in s of bone within which th single- trix 

mini um number of individual count can b le iti · tely 

dded together. The co ponent to ale ar th su of th 

single atrix o nts for the trati anhic ubdivi ion in 

i,a t com on nt . 

As com r tlv coll otions of fish skel tons were not 

rail ava able, i wa no ossible t calculate ini u 

nub r of indlvidu 1 for th fish re in. Fish w r i -

ly divided into three ty e nd easured by wight. Typ 

wight were th n conv rt d into percentages of the to ta l 

fish we· ht in the tr tigra hie ent bing con id t d. 

T e andlin of th fish re in i op n to more ssibili-

ti 9 or error th n tat of the ird and al rm ins bot h 

b cau of the easur ment roble and b cause ore confl-

dence can be plac din the tull retrieval oft other 

vert br te r ains during excav tion. Fish bones being 

gen r lly small rand re tr 11, th proportion of th e 

re in lost ihrough the quart r-inch eh creene is neces-

sarily higher than that of th ther vertebrates , alt ough 
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this a . l ie al o to small rodent and ins ctivor pecies . 

s nu er of m dow vol es wer livi in th site t the 

tim of t x vations, any mall rod nt r in actu lly 

recov red pos i l y r pre nt r ecent inh bitant r th r th n 

nci nt food ourc a. This w confirm d by th findin of 

p r tial sk leton of white- footed mouse associated with a 

cache of gnaw d wild cherry pit at th end o · an o viou 

urrow. Obviou ly, much fra n ry bone was no id n t ifi d . 

Tl portion of th sa pl has b n ignor d, C U th r 

did nots t o b am ni f'ul y of asuring i t . A 

de cription ot th f unal typ , indicting wh t p cie r e 

includ d 1 ach type, nd gi ing their cientific des i a-

tine , is given in Appendix II . T ble VIII give t h die tr i-

u ion oft unal t a by xc vation unit and co ponent . 

phic Uni t s 

l l ys ·s are thos 1-

aun 1 Components and 

Th components u ed in the 

rea ye tabli he on the ba i o hie vidence nd 

rtifact distr ibutions. able IX iv s the pre ence and 

ab no of ! una t ypes in th thr e components. To te t 

corres ondenc be tween f una l and rtif ct istributions, 

by two tabl s comparing re nc d b nee of ypes f or 

tot l ite ea ple were u s d, fr the r tif ct sa ple . 

Tabl a X, XI , and XII pr sent th e data. Co oon nt I I 

II 

pr 

re 73• of th l r 1 , countin bot red 

no and shar ab n • Comoonent III nd I , 

C ponen s II and both share 36.6 o the fa l trait • 

the 

two 

the 

an 
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TABLE IX 

Presence and Absence of Bird nd Mammal 

Paunal Types by Component, Site Sa ple 

Faunal Type Component Paunal Type Component 
III II I III II I 

G ooae, general + + + Canada goose - + 

Other duck + + + Whi te-tronted 
goose + 

Wapiti + + + 
Sw n + 

Deer + + + 
Crow - + 

Dog + + + 
Loon - - + 

Beaver + + + 
Grebe + 

Hair seal + + + 
erganser + 

Bald eagle + + 
Heron - - + 

Gull + - + 
Murre/murre let - - + 

R ccoon + - + 
Raven - - + 

Small rodent + - + 
Owl - - + 

Mallard duck - + + 
Bear - - + 

Cormorant - + + 
ustelid - - + 

Small bird - + + 
Porcupine - - + 

Grouse - + + 
uskr t - + 



TABLE X 

Comparison of Components III and II on Presence 

and Absence of Faunal Types, Site Sample 

Component III Component II Total 
+ -

+ 1 4 11 
4 15 19 

Tot l 11 18 )0 

TABLE XI 

Comparison ot Components I and III on Presence 
and Absenc of F unal Types, Site Sample 

Component III 

+ 

Total 

Component I 

+ 
11 

19 
JO 

0 

0 

0 

TABLE XII 

Total 

11 

19 
JO 

Comparison of Components II and I on Presence 

and Absence of Faunal Types, Site Sample 

Compon nt II Component 

+ 
+ 11 

19 
Total JO 

I 

0 

0 

0 

Total 

11 

19 
JO 

42 



4) 

Thea percentages indicate more si ilarity between Compon­

ents III and II than between Component I and either of the 

other two components. The discrepancies in aampl lze, 

however, definitely affect the observed distributions, so 

that stratigraphic evidence and dating are again more reli­

able guide • 

Chi-square was al o calculated for the faunal compari­

son of types found only in one co ponent with typ a found in 

more than one component (Table XIII). A value for chi-square 

of 15.45 was obtained, which h a .2 value ot less th n .001, 

suggesting that the differences observed y be real. The 

same reservations ade in th us ot chi-square on th rti­

faot sample apply to its usa on the faunal sample. 

A multidimensional scalogram analysis was alao run on 

the bird and mamm l faunal salllJ)le from excavation units C1 

and 02 . The fifteen stratigr phic divisions wer the cases, 

the thirty faunal types the variables, and the relative fre­

quencies of faunal types within the stratigraphic unit, 

coded in intervals of 1.5%, th attribut S• The programme 

was again run with fifty iter tions and a cut-off point for 

the coefficient of contiguity ot 0.99. In this case a thre 

dimensional fit was indicated s the best spatial descrip­

tion of the data by a coefficient of contiguity of 0.917. 

The three dim nsional solution considerably better than 

either th one di nsional fit, with coefficient of con­

tiguity of 0.761, or the two di en ional fit, with a coeffi-



TABLE XIII 

Comparison of Number of Bird nd Mammal Faunal Types 

Pound in Only one Component with Number Found 

in More than one Site Sample 

ypes shared 

Types not shared 

Total 

Chi-square• 15.45 

DP • 2 

.I? < .001 

Component 
III II I 

11 11 15 

0 0 15 

11 11 )0 

Total 

)7 

1.5 

44 
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cient of contiguity of 0 . 852 . The thr e dimensional solu­

tion is graphed in Figures J, 4, and 5, Sample sizes are 

shown in Table VII. Unlike the FSA for the artifacts, 

!aunal variables do not separate the three compon nta. This 

cannot, however, be interpreted to mean that the changes 

observed in artifact typea re unrelated to chan a in econ­

omic emphasee. The small sample sises of all the str ti­

graphic unite ar undoubtedly influencing the patterns. 

Units) and 1J, for example, are consistently separated from 

the other units. These ar the two unit with the highest 

number of different types of fauna r pres nted. 
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CHAPTER IV 

PRESEN TATION OP THE DATA 

Components 

Tabl XIV presents the percentage distribution ot the 

artifact types by component. As noted, co posite groupings 

of miscellan ous fragments re not included . The artifact 

distributions that are separating the three oomponents are 

obvious 1n this tabl e and 1n Tabl• II • 

Historical items and compo ite toggle h rpoons occur 

only 1n Component III. Bone awl II , bone and antler flakera 

I and II, unbarbed bone point III, bone pendants, brow 

band, mammal bone rings, tooth pendants , chlpp d atone 

point type -VI and VIII, possible chipped stone knives. 

chipped stone unifaoial preforms, tanged harpoon , needle, 

and bird bone bead occur only in Component I . Two artifact 

types occur in Components III and II but not in I , blanket 

pins and pecked and ground stone object . The relative 

frequency of blanket pins in III and II 1s almost the same, 

but pecked and ground tone obj ots co prise 1 . 9,C of the 

Component III sample as against cnly o.'-' of the Component 

II sample, 

Six artifact types occur in Components II and I but not 

in III, unbarb d bone points I, boulder spalls, cortex-



TABLE XIV 

Relativ Frequ ncies of rtifact Types by 

Component, Excavated Typ s, Si 'te Sa ple 

Artifact Type 

1. Hietcr1c lite 

2 • Antler wedge 

J• Bon wedge 

4. Bone fie her 

S• W piti rib tool 

6. Bone awl I 

7• Bone awl II 

8. Unbarb d bone point I 

9. Unbarbed bone point II 

10. Unbarbed bone point III 

11• Pointed bird bone 

12. Co po 1 te togg le harpoon 

1J• Barbed & tanged harpoon 

14. Bone antler flaker I 

15• Antler flak r II 

16. N edle 

17• Mam l bone ring 

18 • Brow band 

19• Bird bone bead 

20. Mammal bone pendant 

III 
N•162 

9.9 

2.5 

o.6 

o.o 
o.o 

o.o 
o.6 

o.6 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

Component 
II 

N•209 
I 

N=874 

• .5 12.8 

o.o 3.9 

0.5 .5.5 

o.o 1.0 

o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 
0.2 

1.3 

0.1 
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T ble XIV (contd.) 

Co pon nt 
Artifact Type III II I 

N•162 N•209 •874 

21 • Bl nket pin o.6 ~ 0.5 ~ o.o -
22. Bev r inci or tool o.6 o.o 1.8 

23. ooth pendant, ch rm o.o o.o 0.9 

24. 1 o. bon & antler object 1.9 1.0 4.7 

25. Pebbl tool o.6 o.; 4.7 

26. Bould r pall o.o o.s 0.9 

21. ool fl k o.6 o.o 0.9 

28. Large cor o.6 o.o 1.3 

29. Cor x-b eke core o.o 1.4 1.3 

JO. Stone wedge 12 • .3 13.4 7.3 

31 • Chipped stone craper 3.7 2.4 10.7 

32. Chipped point I o.6 1.0 o.s 
JJ• Chipped point II o.6 1.0 o.6 

j4. Chipped point I I I o.6 o.o 0 • .3 

JS• Chipped point IV o.o 1.0 o.J 

36. Chipped point V o.o 1.0 o.s 
~pped point VI o.o o.o o.6 

J8. Chipped point VII o.o 1.0 0.5 

J9• Chipped point VIII o.o o.o o.s 
40. Chipped point fragment 1.9 1.9 2 • .5 
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Table XIV (contd.) 

Component 
Artifact Type III II I 

Ns:162 N==209 N=8?4 

41. Possible chipped knife o.~ o.0% o.6% 
42. Bifaoial chipped preform o.6 1.4 1.0 

4J. Unifacial chipped prefor o.o o.o o.J 
44. Ground elate kn1te 12.9 4.8 1.5 

45. Ground lat point o.6 o.s 0 .2 

46. Stone disc bead 29.0 '.8 0.1 

47. Ground stone adze o.6 0.5 0.1 

48. Abrasive stone :,.1 1.4 0.9 

49. Misc. ground stone 2.5 1 .o 0.7 

50• Ground sh 11 adze, knit o.6 o.o 1.0 

51 • Pecked & ground tone 1.9 0.5 o.o 

52. Hammerstone 1.9 o.o 1.) 

Total 100.~ 100.~ 99.7" 
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backed cores and chipped points types IV, V, and VII. The 

rel tive frequencies of oulder e all and cortex- ck d 

cores ar similar, while the ercenta of bone ointe I in 

Component I is thr e times th t of Componen t II , nd r e nt­

a es of each of the three chipped point type in Com on nt I I 

are at leaet twice the percentages in Co pon nt 1 . Artif ct 

t ypes found in Component• III and I but not in II include 

tool flak••• large cores, beaver incisor tools, ha er tones. 

~ hell adze blades, chi~ped point type III, mg.u~= l bone wed es, 

wapiti rib tools and ground el oints. The relatlv f r -

uencies of tool flakes and ha rstones are 1 11 r in bot h 

compon nta, whil ound slate olnts and chip d eton 

points typ III font a larger p rcentage of the artif ct in 

Co ponent II I than they do in Co ponent I. Th oth r t i 

artifact types all have con id bly higher p re ntagee in 

Co ponent I than they do 1n Co ponent III. 

Eighteen types occur in all thr components. Antl r 

w dgea, unbarbed bone points I I , d chipped stone points 

types I and II ve irnilar tre ueneiea in Co onente I and 

II I, while w dges and bone poin II are consid ra ly ower 

and th ohipp d tone point hi her in Component II . ton 

wedges, pebble tools. atone scrapers, chipped stone point 

tragmenta, ground stone adzes, and miscellaneous bone and 

antler obj ot hav similar fr qu noies in Co onents III 

and II, while the frequencies of 11 thee t ypes xcept 

ground stone ad~• ar consid r bly high r in Component I • 



Ground atone adzes have a lower frequency in Compon nt I• 

Bit oial preforms re si ilar in II and I, low r in III• 

Types with low trequenoies in Component II, higher in 

Com nent III, and high r again in Component I include bone 

awl I and bone tleahera. Types with frequencies low tin 

Comuonent I and highest in Component III include, miacell n -

ous ground atone objects, abrasive atones, and ground slate 

knives. Pointed bird bone has it high t frequency in 

Component I, lowest in Compon nt III • Stone disc beads have 

uch higher frequency in Co ponent II, lower 1n Component 

I ll, and lowest in Component 1. 

Difference al o occur a ong co onenta 1n the use of 

raw materials and techniques of nutacture . Tables XV and 

XVI present th e data. In bot Co onents III and II there 

is a uch greater use of stone than in Component I, aoecial­

l y in Component II • Bone, antler, and tooth artifacts in 

Component I have a frequency ore than twice as gre ta 

their frequency in Oompon nt III, while in Component II thy 

have an exceptionally low fr quency. Probably preservation 

probl m 1n Co ponen1 III and II deposits ocount tor o • 

of this di orepancy. Within the jor category of ston 

artifacta, there is a much higher percentage of chipp d 

stone in Component I th n in either of the other two compon-

nts, hich h ve similar fr qu ncies for this class ot rt1-

t ot. Coinponents III and II have uch higher fr quenoiea 

for ground atone artif eta. 
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TABLE XV 

Percentage Distribution of Raw Material Artifact Classes 

by Component, Excavated Site Sample 

Component 
Artifact Clas III II 

N•162 N=209 

Stone 74.~ 4. '7',t; 

Bon• Antler, Tooth 21 .9 S•J 
Shell o.6 o.o 
Other J.O o.o 

Total 99. 

TABLE XVI 

Pere nta Distribution of Stone Artifact Claa ea 

by Component, Excav ted Sit s m:ple 

Artit ct Clas 

Chipped 

Ground 

Peck d and ground 

Ha mer tone 

Total 

C_omponent 
III II 
•120 Ns:198 

29-2% 27. (;Jfi, 

65.a 71.7 

2.5 0.5 

2.5 o.o 

100.°" 99. ~ 

I 
N=874 

40 ,6-' 

58.4 

1.0 

o.o 

100.~ 

I 
tc.355 

86.a,c 

10.1 

o.o 
:,.o 

99.9" 



The artifacts c n lso be grouped on the b is of their 

uppoeed function into three categories• 

1. Food g tting or pr paring tools• ineludin bone 

points, ound slate kniv s, ground alt point, 

ammal bon rings, pointed bird bone, chipped tone 

point and chipp d ton poin~ tra nts, nd r-

poons. 

2. Manufacturing tool, including antler, bon, and 

stone wed a, bone awl, one and antl r tlaki g 

tools, pebble tools, v r incisor tool, ha r-

stones, chipped ston er pers, brasive stones, 

shell nd tone adze bl d s, wapiti rib tool, bone 

f lashers, nd needl • 

J• Decorative obj eta, including bon and tooth pendants, 

brow nda, bird bone ds, blanket pins, and stone 

diac bad, although the last y have or than 

purely decorative tunction. 

The rem ining rtitact typ cannot be a sign dad tinit 

function. T ble XVII give th r l ativ frequencie of these 

categorie for th three co o nts. In Co pon nt III m nu-

facturing tool make up the t p rcen ta e, with f irly 

ven pli t b tween food procea i tool• and d eorative ob­

jects, inly tone di c beada. In Co ponent I nuf cturing 

tools m ke up a urprislngly high perc n e of the rtifacts. 

This high frequency of manut cturing tool y indicat that 

this part of th site a occ 1 d y ar round du~ing the tie 
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TABLE XVII 

Pero ntag Distribution of Functional Artifact Cla ses 

by Component. Excavated Site Sample 

Component 
Artifact Claes III II 

N•t62 Ns:209 

od processing 20.3' 14.~ 

nuf'aoturln )8.8 19.6 

De corative 29.7 60.J 

unclassif1 d 11.1 5.7 

Total 99.9% 100.~ 

Chi-square o ittlng unclassified• ))4.84 

DP • 4 

l! < .001 

I 
N=874 

16. ~ 

64.7 

6.9 

11.7 

99· 8" 
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of Co ponent I, rath r than s a e porary resource ex lo1-

tation camp. The high percent of d coratlve objects 1n 

Component II 1 caus d by the nub r o! stone di o bed 

found in xcavat1on unit D2 nd DJ• Although non w s 

found in direct a oc1at1on with the burial (int ad thy 

w re found c ttered throughout the andy pit) it sees 

r eon ble to uppoee th t they r in fact a sociat d with 

th urials 1n so Y• Chi-squ re w s c lculat d for the 

raw treque cie ot the pat1ern hown in Tabl XVII• Th 

r ulting chi-squ re of 345.2 a~ valu of les th n 

.001, sugg sting that the obs rved ssociation y b real, 

althou h this is not a rando pl • While th se varia tions 
~ 

ar noted, it mu t be pointed out that th ditterenc sin 

a ple siz and in th nu r of types of art! ct found 

do bias the frequ noi s. 

The p rcentag distribution of the f unal type tor 

the compon nt ar given in ble XVIII . As with th rti-

fact distributions, th dif! r noes ar obvious fro he 

tabl • The percenta !order and other uck r very 

olos tor all thr e component. o show a consi t nt in-

crease fro Co on nt I to Co ponent III, and e 1 lso 

shows higher percentage in Co ponents II and III than in 

Gomp nent I • 

Grouping faun into c 

a littl more clearly. 

e ntage for ungulat ar 

e brings out the patterning 

en in Tnbl XIX, pr-

i il r, the inor se for do and 



TABLE XVIII 

Peraentage Distribution of Faunal Typea 

by Component, Sit Sa ple , Bird and Ma mal 

Faunal Type 
Co ponent 

III II I 
=J) N=18 -512 

1. Canad goose o.o~ o.~ 3.5% 

2. hit -fronted goos o.o o.o 4 • .3 

3• Goose , general J.O 5.6 6.J 

4 . 11 d duck o.o 5.6 0. 9 

5. ther duck 6.o 5.6 7.4 

6. Swan o.o o.o J.J 

7. Crow o.o o.o o.a 
8 . B ld eagle 3.0 o.o 1.4 

• oon o.o o.o 1 .6 

10 . Cor orant o.o 5.6 3.9 

11 • Gr b o.o o.o 1.9 

12. Merganse o.o o.o o.6 

lJ• H ron o.o o.o o.4 

14. urre, urr let o.o o.o o.4 

15• Gull 6.o o.o 4.J 

16. Raven o.o o.o o.6 

1 '7 . Owl o.o o.o o.4 

18. Small bird o.o 5.6 1 . 8 

19, Groua o.o 5.6 2.1 

20. a iti 9.1 1 · . 7 15. 0 
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Tabl XVII I (contd ,) 

Co ponent 

Faunal Type III II I 
N=J) N•18 N•512 

21 • Deer 12.1" 11.1~ 10.n 

22. Dog 24.2 16.7 a.o 
23. Ber o.o o.o 0.2 

24. Raccoon j.O o.o o.6 

2.5. , stelid o.o o.o 0.9 

26. Beaver 18.2 5.6 1 J .J 

21. Porcupine o.o o.o 0.2 

28. Muskrat o.o o.o o.4 
29, Sm ll rodent 3.0 o.o 0.2 

)0, Hair seal 12.1 16.7 4.5 

Total 99. 100 . ~ 99 . 9J' 



T BLE XIX 

Percent g Distribution of 1rd and ammal 

P unal Clas s by Compon nt, ite S mple 

omponent 
Faunal Class I II I I 

N•JJ N•1 8 

u 1 tee 21.~ 27-8" 

Fur-be ring land nmsals 21.2 .5.6 

Ot er l and m ls 27.3 16.7 

Sea mammal 12.1 16.7 

Water fowl ( duck, goose , swan) 9.1 16.7 

Div ing and hore birds 6.1 5.6 

Grouae o.o 5.6 

Small birds o.o 5.6 

L er land birds 
(cr ow , ea le, r aven , o 1) 3.0 o.o 

Total 100.01' 100.0 

1 

I 
N-512 

25. 9J' 

15. 6 

8 .2 

4.5 

25.8 

1 J .1 

2 .1 

1 .8 

3.1 

100 .~ 



seal as above , while water fowl deer e consi tently through 

tim fro e rly to ore r cent. The ere n g for fur-

be rin land ma ls and for larger land bird r imilar 

f or Components I and III, lower for Compon nt II . 

Si ply dividing the f au into bird and al,a shown 

in Table XX, cl rly indic tes the diff r nc ab tween Com­

ponents III and II on the one h nd nd Component I on the 

other. Ther is a uch h i hr perc ntage of ma 1 in the 

~ore rec n t co pon nts than in the earlier one . Chi-squ r e 

wa c lculated for the raw fre u ncie of the attern sho. 

in Tabl XX • Th chi-square of 10.5 s valu of b ten 

. 01 and . 001 , ugge tin that th o serv d differ nces . ~ 

r al . Total ite figures for fi hare not availabl. 

Stratigraphic Units of Ct nd C2 

The r 1 t1 e trequencie 

tyoes and thirty bird and ma 

ot fifty-two whol rt1t 

1 taunal typ a for the 

t 

pl 

from th combin d xc v tion uni a 01 nd C2 ar giv n in 

Tables XX and XXII • Contrary to expec tions, little o is­

tent att ming occurs in thee distribution. Only h n the 

fr quenci s exhibit sustain d curves, incre ee, or deer a e, 

c nth taken tor pr sent o ort of real p ttern pos-

sibly ttributable to cultural change. Of the artifact t pe, 

n y bo n ntl r tlaki tool of both ty e, pebbl t ools, 

6round sl t knivee, bone endant, and bone awl type II, how 

rea onably consistent t rn. O! the taunal typ , other 

duck, 11, swan, small bird, co orant, hairs al,and dog 



Pauna 

TABLE XX 

Percentage Distribution of Bird and ~a mal 

by Component, Excav ted Site Sample 

Component 
III II 

NaJ) ==18 

.1ammal 81 . 8-' 66.6% 

Bird 

Total 

Chi-equ re= 10.5 

DF ::s 2 

o < . 01 -

18. 2 JJ•J 

100.0% 99.~ 

I 
=512 

54.1% 

45.7 

99. 8% 
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TABLE XXI 

Relative Frequencies of Artifact Types, 

Excava tion Uni ts Cl and C2 Combined 

Artifact Type(%) 

r-l 
H 

H H ru 
() r-l r-l r-l 'Cl • 'Cl • 

•r-1 J.-1 0 ~ ~ Q.) .p Q.) .p 
J.-1 J.-1 Q.) .,-1 0 ru ro .0 p, .0 p, Strat. 0 Q) Q.) Q) ..c: .p .p J.-1 J.-1 

Unit N +' E r-l t..o Q) t..o Q) r.n .,-1 Q) Q.) ro Q.) ru Cl) rn (l) .p 'Cl s:: 'Cl s:: Q) p.,.o s:: s:: .0 s:: .0 s:: .,-1 .p s:: (l) 0 (l) 0.--l ro .,-1 0 OH s:: 0 s:: 0 ::r.:: .,-1 <C ~ r::Q~ /:Q ct-; :'3:J.-1 r::QH r::QH :::, .0 :::> .0 

1 66 6.1 12 .1 4.5 1.5 1.5 

2 · 24 8.3 

3 70 14.3 2.9 1 .4 1 .4 5.7 4.3 

4 68 8.8 4.4 5. 9 10.3 4.4 1.5 7.4 2.9 

5 40 20. 0 2.5 2.5 10.0 2.5 2.5 

6 63 11 • 1 4.8 9.5 7.9 3.2 1.6 1.6 1.6 

7 21 14. 3 4.8 28.6 4.8 4.8 

8 22 13 .6 4.5 9.1 4.5 9.1 

9 37 5.4 5.4 8.1 2.7 2.7 5.4 8.1 

10 36 25.0 5.6 5.6 2.8 2.8 2.8 

11 40 12.5 2.5 7.5 10.0 12.5 2.5 5.0 

12 33 3.0 6.1 21. 2 3.0 3.0 

13 29 1 7 .2 3. 4 3.4 3.4 3.4 

14 35 11.4 2.9 2. 9 8.6 

15 22 13. 6 9.1 13. 6 4.5 



Table XXI (contd.) 

Artifact Type ( %) 

J.-1 
H (I) 

H ,-j 

H +> 
(I) s:: H (I) 

'O • s:: ro H s:: 
(I) .p 'O 0 s:: s:: 0 

Stra t • .o P- (I) ,0 (I) 0 'O 0 ~ ~ H H (I) ,0 

. t S-.. 
.p ,-;o (I) 0 (I) (l) (1) ,-j 

Uni rel (I) s:: 'O Q() p_ till A (l)~ ,-; ~ 'O Q) till 3 'O 'O 'O 
,0 s:: •r-l H tills-.. S:: S-.. s:: ro .p co Q) s:: s:: 0 s:: H rel 
s:: 0 0 ,,-l 0 CO co cu 0 rl S::rl (I) 0 ,,-l H CU •r-l (l) 

::::>.O p... p 8 ..c: 8 ..c: P4Cri c:x: Cr-I z P4 H p:i ,0 IJ4,0 

1 1.5 

2 4.1 

3 1 .4 1.4 1 .4 1.4 1 . 4 

4 4-. 4 1.5 1 • 5 7.4 1.5 

5 2.5 

6 1.6 9.3 

7 9.5 

8 4.5 4.5 4. 5 

9 2.7 2.7 2.7 2.7 

10 2.8 2.8 2.8 2. 8 

11 2. 5 2.5 2.5 5.0 

12 3.0 

13 J.4 

14 

15 .;. 4.5 
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Table XXI (contd.) 

Artifact Type (%) 

(1) 

H 
0 
0 

Strat. 
+' +' +' ~ I 
s:: (1) ~ s:: (1) (1) X"CS 

Unit cu ~ (1) .c .c ro r-1 'O ,--j (1) (1) (1) (1) 

(1) 'O s:: > +' +' 'O .0 ,--j r-1 ,--j r-1 ~ b..O (1) +'.!>:: 
s:: s:: ro s:: cu 0 0 s:: .0 0 ;::s Cil 0 cu HH H 0 
0 (1) r--l •rl (1) 0 0 (1) (1) 0 0 p_, 0 ,--j cu 0 0 Cil 

p'.:l p_ p'.:l p_, IXl +' 8 p_ P-, +> p'.:l U) 8 C+-; ....:io o .o 

1 1.5 1.5 1.5 1.5 

2 4.1 4.1 . 4. 1 

3 1.4 11. 4 1.4 1 .4 4.3 

4 1.5 1.5 1.5 2. 9 

5 2.5 2.5 2.5 

/ 6 1.6 3.1 6.3 3.1 

7 4.8 4.8 4.8 

8 4.5 4.5 

9 5.4 2.7 2.7 2.7 2~7 2.7 

10 2.8 5.6 2.8 

11 5.0 7.5 

12 6.1 12.1 3.0 

~3 3.4 13.8 3.4 

14 8.6 2.9 

15 4.5 4.5 4.5 
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. . 
Table XXI (contd.) 

Artifact Type (%) 

h 
Q) 

P-
Cd 
h H H 
CJ H H > H H 

Strati. 'd U) 'OH 'OH 'OH 'OH 'd > 'd > 'd> 
Q) Q) Q) Q) Q) Q) Q) Q) 

Unit Q) Q) p.. Q) P.,.P p . .P P,.P p.. .p P.,.P p.. .p p_.p 
s:: QO p.. s:: p , s:: p , s:: p., s:: p., s:: p.. s:: p.. s:: P , S:: 
0 'd •r-l 0 •r-l •r-l •r-l •r-l •r-l •r-l •r-l •r-l •r-l •r-l •r-l •rl •rl •rl 
.p Q) ..C:+' ..c: 0 ..c: 0 ..c: 0 ..c: 0 ..c: 0 ..c: 0 ..c: 0 
{/) ;:: 0 U) 0 P- 0 p. 0 p_. 0 P- 0~ 0 p., 0 p., 

1 10.6 6.1 1.5 1.5 1.5 

2 25 .o 12.5 4.1 4.1 4.1 

3 11.4 11. 4 1 .4 

4 10.3 7.4 1.5 

5 5.0 15. o 2.5 2.5 2.5 

6 4.8 9.5 1.6 

7 4.8 4.8 

8 18.2 4.5 

9 8.1 10.8 

10 5.6 2.8 2. 8 

11 5.0 5.0 

12 6.1 15.2 

13 10.3 13. 8 J.4 J.4 J.4 3.4 

14 1 7 .1 8.6 8.6 2.9 2.9 

15 18 .2 4.5 
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Table XXI (contd,) 

Artifact Type (%2 

'O 
0) . p_ 0) .p 

H bC p ~ s: 
H cu •r-l rl •H •H 'O 
H H ..c rl cu s: 0 cu 

Strati. 'O > 'O C+--i 0 cu 'O E •r-l 'O E .!<; p_ 0) 

Unit 
0) Q) •r-l o.J H O o.J H 'O 'O p 
p .p p.p • Q) 0 ~ 0 CU p _ 0 s: 0) s: 0) Q) 

p s: p, s: {/) C+--i cu p C+--i C+--i P - ~ ~ .p ~ .p s: 0 
•r-l •r-l •r-l •r-l {/) •r-l 4-i •H Q) •r-l •r-l 0) 0 (\j 0 (\j 0 r.r; 
..c 0 ..c 0 0 s: •r-l ..C H S: ..C H 1--l rl !-lrl .p .,-! 

0 p_ 0 p_ p... ~ tx1 0 p ;::i O p_ t.J 1/l c., (/) en 'O 

1 1.5 1.5 1.3. 6 1.5 1.5 

2 4. 1 16. 7 

.3 1. 4 1. 4 4.J 

4 2.9 

5 2.5 2.5 5.0 2.5 

6 1.6 .3.2 .3.2 

7 4.8 4.8 

8 4.5 4.5 

9 5.4 2.7 

10 5.6 2.1 2.8 

11 2.5 2.5 

12 .3.0 

13 3.4 3.4 

14 8.6 2.9 

15 4 .5 4.5 
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Table XXI (contd.) 

Artifact TyDe ( %) 

U) 

+-' ti) 
0) Q) ~o 'd +-' 
s::: s::: 0) Q) s::: 0 
0 Q) 0 s::: 0) •r-;, ::s Q) 

+-' t.:i +-' 0 C ,c 0 •r-;, 

Strat. U) 0) 'd ~ w +-' 0 0 S--l ,o 

Unit ;:,. ro w ,D t£ 0 
'd ,,4 'd 'd 'd ~ S--l 
s::: U) Q) s::: rl (I) s::: OJ • Q) • Q) 

::s Q) ctl s::: ::s rl ~ ::s E u rl 0 s::: 
0 N f.-1 0 0 OJ U 0 E (/} +-' [/) 0 
H 'd ,D +-' ~ ..c: OJ $-4 ro . ,4 S::: •rl +-' 
D ro ~ [/) D W P-. b.O :r:: ~ ro ~ [/) 

1 1.5 4.5 1.5 4.5 4.5 3.0 6.1 

2 4.1 

3 1 . 4 1 .4 1 .4 5.7 1 .4 

4 1.5 2.9 4.4 

5 5.0 2.5 2.5 

6 1.6 J.2 4.8 1.6 

7 

8 4.5 

9 5.4 

10 2.8 2.8 2.8 

11 2.5 2.5 2.5 

12 3.0 12.1 3.0 

13 3.4 3.4 

14 • 11. 4 

15 9.1 
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TABLE XXII 

Relative Frequencies of Bird and Mammal Faunal Types, 

Excavation Uni ts Cl and C2 Co!"1b ined 

Faunal Type (%) 
'O 
(l) 

+> 
s:: 
0 
H 

Cf-i r-l 'O 

Stra t. ctl I " ctl H 
'O (l) (l) Q) <lJ H ctl H Q) 

Unit N (\) ti) +> ti) ti) QJ ..-4 ~ (l)~ s:: ~ 'O ..-4 s:: s:: 0 •rl 0 0 s:: rl 0 ..e 0 ro 0 rl till 0 
ctl 0 ..e 0 0 (l) ctl ;:::, +> :::s ~ H ro ro 0 
0 till :s: till D Q{) ~ 'O 0'0 U) u ~ (l) H 

1 15 6.7 6.7 6.7 

2 7 14.3 14.3 

3 24 8.3 4.2 4.2 4.2 4.2 4.2 4.2 

4 23 8.7 8.7 4.3 4.3 

5 14 7.1 7.1 

6 19 5.3 5.3 - 5.3 

7 14 . 7 .1 7.1 7.1 7.1 

8 17 5.9 5.9 5.9 - 11.8 

9 15 6.7 6.7 6.7 

10 28 3.6 10.7 3.6 7.1 3.6 

11 33 3.0 9.1 6.1 12.1 3.0 

12 24 12. 5 4.2 4 .2 8.3 8.3 4.2 4.2 

13 36 5.6 2.8 5.6 8.3 2.8 2.8 2.8 5.6 

14 24 8.3 8.3 8.3 8.3 4.2 

15 17 5.9 5.9 5.9 11.8 
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Table XXII (contd.) 

Faunal Type ( %) 

+> S-l s:: Q) +> 
(1j (/) 

'---~ l--4 s:: 
0 Q) (1j (I)_ (I) s:: s:: ,-I 
E .0 tu) f..ll--4 ,-I (I) 0 ,-I 'O Stra t. l--4 <ll S-l S-ll--4 ,-I :> ,-I S-l ro S-l 

Unit 0 k Q) ::s ::s ::s (1j :: Q) E .r1 
0 b ~ ,ec.f=; b 0::: 0 ::x:: lf.l.0 

1 6.8 

2 14. 3 14. 3 

J 8.2 4.2 4.2 4.2 4.2 

4 4.3 4.J 8.7 

5 7.1 7.1 

6 5.3 5.3 5.3 10.5 5.3 

7 7.1 

8 5.9 5.9 11.8 5. 9 

9 6.7 13. 3 

10 10.7 3.6 3.6 

11 6.1 6.1 3.0 

12 4.2 4.2 

13 5.5 2.8 - 5.6 

14 4.2 4.2 4.2 4.2 

15 5.9 11.8 - 5.9 
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Table XXII (contd.) 

Faunal Type (%) 

(I} 

'O i::: 
i::: •rl •rl 

(lJ •rl 0 ,--j H p 
U) .p 0 (I} (I} ::s 

Stra t. ::s •rl ~ !4 () +> :> () 

0 p_ (lJ t:tO ro () If) ro !4 
Unit H cd (lJ 0 (I} ro ::s (I} 0 

b :;:: p p P=l ~ ~ P=l p.... 

1 6.7 6.7 20.0 6.7 lJ.J 

2 14.3 14.3 

3 4.2 4.2 8.3 8.3 4.2 12.5 

4 4.3 8.7 8.7 8.7 4.J 13.0 

5 14.2 7.1 21. 4 21.4 

6 5.3 15.8 10.5 5.3 10.5 

7 7.1 14.J 7.1 7.1 7.1 14.3 

8 5.9 5.9 5. 9 11.8 

9 6.7 13 • 3 13.3 6.7 13.3 

10 3.6 14.3 17.9 10.7 3.6 

11 6.1 12.1 3.0 15 .2 3.0 

12 16.7 8.3 4.2 12.5 

13 2.8 11 • 1 8.3 2,8 2.8 13.9 

14 4.2 12.5 4.2 12.5 8-. 3 

15 11.8 5.9 5.9 5.9 5.9 5.9 
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Table XXII (contd.) 

Faunal Type ( %) 

+' 
ro +' 
H ,-j i:: 

Stra t. ~ ,-j Q) H ,-; 
w cu 'CS •.rl rd 

Unit ::s E o ro ID 
~ V) H ;:r:: w 

1 6.7 13.3 

2 14.3 

3 4.2 

4 8.7 

5 7.1 

6 5.3 

7 7.1 

8 11.8 

9 - 6.7 

10 3.6 

11 

12 4.2 

13 2.8 5.6 

14 4.2 

15 5.9 



show relatively cons! tent pattern. For th fish wei ht, 

t h n tt rn of all three ty es are sus ined, indicatin ~ a 

i ncrea ing d pendenc from early to more r cent times on 
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sa mon, elative to all other typ s of fish. Rel tive fre­

quencies of fish weights are given in Table XX II. The f re­

quencie o! atur on show a steady d orea from arl to 

ore r c nt l evel, w 1 other fi h also sh ws steady 

d cre a se fro unit 10 up. Ifs lmon vert brae are co par ed 

1th all other fish tak n to th r, the p ttern i v n 

c learer. Below unit 6, all other fish are oonsist en ly mor 

t han f ifty pr cent of the sample, while fro unit 6 up t h 

pa tt rn i rev red. check of the a pl s howed that in 

t he oth r fish t e, number of vertebr e relative ton r 

of other keletal le nt i re on bly con tant, o t 

the obeerv d p tterns are refl cting more than a nlin ror 

c used by th inclusion of ore or fewer al on non-verte ral 

l e nts in the oth r fish cate ory. 



Strat. 
Unit 

1 

2 

J 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1) 

14 

15 

TABLE XXIII 

Relative Frequencies by Weights of Fish Type• 

Excavation Uni ts C1 and C2 Combined 

Pish Type (%) 

Salmon Other 
Vertebrae Stur1eon Fish 

15 

N 

49.5 36.5 13.8 88.4 g. 

50.4 17.4 32.2 13.9 

66.7 15.2 18.1 2J4.1 

56.7 21,4 21.9 368.0 

64,9 10.8 24.J 231.2 

58.7 24.1 17.3 329.7 

)1 .J 4),2 25.5 243.9 

42.7 28.4 28.8 1)9•7 

35.8 28.7 35 • .5 291.0 

18.1 32.0 49.2 :,.5:,.1 

)2,9 23.0 49.2 625.7 

43.1 27,4 29.5 JJ8.2 

12.1 65.8 22.1 287,) 

10.8 70.J 18.9 251.6 

11,4 J?,4 51 .2 144.o 



CHAPTER V 

INTERPRE TATI O OP OBSERVED DIS RIBUTI ONS 

When th la~k of consistent patterning in the 3ority 

of types was ob rved, it bee e obvious that the variations 

were reflecting more than cultural chan •• An attempt waa 

ther fore ade to identify and control ao e of the influences 

of ampling error. 

Sa . pling Problems 

The first proble was to determine if the fluctuations 

in relativ frequencies were large enough to be considered 

r al changes rather than the kind of random tluctuation■ 

that one would expect to find in small sample• from similar 

population among which there was in tact no ch nge. Ae th 

mples worked with are mall and not randomly selected, 

s uch infer ntial statistics as difference between means 

teats cannot be used. While th relative frequencies control 

for aa pl size, they do not indicate th degree to which 

ample size is affecting the diatributiona. To determine how 

much of t he variation in actual frequenci a of individu l 

t yp s c n b accounted for by v ri tion i n ampl size, the 

statistical m sure of linear ociation b tween two vari-

abl , Par on•s .t• was c lcu t d t or the raw trequenc1es 
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of types that occurred in at least five stratigraphic divi­

sions 1n the C1/C2 sample, pai d with the raw frequencies 

ot total whole artifact or minimum number of individual 

counts tor the C1/C2 sample. The results are present din 

tabular form in '!'ables XXIV and XXV. The J? values tor the 

obtained~•• give the level of probability that the observed 

values for .£ measure real linear relationships, rather than 

sampling error. 

Por seven artifact types, chipped atone scrapers. un­

barbed bone points II, mammal bone wedges, ground slate 

knives, beaver incisor tools, hammerstones, and shell dze 

blades,.£ values of between +.55 and +,7J and .£-squared 

values of between .JO and •SJ were obtained. The r values -
indicate the strength and direction ot th association, the 

.£•Squared values indio te the percentage of the variation in 

one variable that can be ttributed to its linear relation­

ehip with the other variable. Aa zero caa slower the value 

of .I• for all but stone scrapers , these values re deflated. 

The I'• for the above types all have R values of .05 or less, 

indicating strong probability that the association is real. 

This eans that between JO% and So~ ot the variation in the 

distributions ot these types can be explained by fluctuations 

1n sample size. 

Nine artifact types, miscell neous bone and antler 

artifao~s, pebble tool, sto w des, bon flesher&, cort x• 

backed cores, abras ive stone, large cores, antler wedges, 
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TABLE XXIV 

Rand R-aquared Values for Artifact Type Distribution 

and Sa ple Sizes, Excavation Unit Ct and C2 Co bined 

Artifact Type 

Chipped atone scraper 
nb rbed bone point II 

M m l bone wedg 

Ground elate knife 

Hammerstone 

Shell adze 

Beaver in~isor tool 

Stone wedge 

Bon flesher 

Cor tex-backed core 
Pebble tool 
Mise. bone & antler 

objects 

brasive stone 

Antler wedge 

Large core 
Bone awl I 

Wapiti rib tool 
Boulder epall 
Bone point III 
Bon point I 

Pointed bird bone 

Chipped point !rags. 
Bon & antl r flaker I 
Bone awl II 
Bone pendant 
All chipped points 

E. !-squared 

+.73 .53 
+ .72 • 51 
+ .70 .49 
+ .6.5 .42 
+ .62 • 38 

+ .62 .38 

+ • .5.5 .JO 

+ . 54 .29 

+ • .53 .28 

+ .48 .2J 

+.47 .22 

+.46 .21 

+ .44 .19 

+.44 .19 

+ . 8 .1J 
+.35 .12 

+ .2.5 .06 

•• 23 .05 
+.21 .o4 

+.17 .03 

+ .15 .02 

+.1.5 .02 

+ . 09 .01 

+ .01 .oo4 
-.07 .oo4 
+ .05 .OOJ 

No. ot 
o caaee 

1 

7 
5 
6 

9 
10 

9 

2 

3 
10 

) 

2 

9 

1 

8 

4 

' 10 

10 

7 

8 

6 

10 

9 

7 
4 

J! value 
of r -
<.01 

<.01 

<.01 

<.01 

.o .5 

.05 

.05 

.05 

.0.5 
n. • 
n. • 

n. • 

n. • 

n.s. 
n.s. 



'l' BLE XXV 

Rand R-aquared Values for Paunal Type Distributions and 

Sample Sizes, Excavation Units Cl and C2 Combined 

79 

F unal Type 
No. of J? value 

!: ,I-squared 0 cases of.£ 

All ge e together +.89 .79 2 <.01 

Deer +.79 .62 1 <.01 

Wapiti +.78 .61 0 <.01 

Other duck +.77 .59 1 <.01 

Beaver +.74 .53 1 <.01 

Goose, general +.67 .44 s <.01 

All duck together +.63 .39 1 .05 

Whi te-tronted goose +.62 .J8 6 .05 

Canada goose +.53 .28 7 .05 

Cormorant +.51 .26 4 .05 

Loon +.52 .27 10 .os 
Gull +.41 .16 6 n.a • 

Grouse +.41 • 16 8 n.s. 

Swan +.31 .10 9 n.s. 

Grebe +.13 .02 9 n.s. 

Dog -.17 .OJ 1 n.s • 

Seal -.11 • 01 2 n.s. 



and bone awls type I, have values tor~- quared of between 

.10 nd .29. The values for cortex-backed cores. large 

core, and abrasive stones are lowered by the number of zero 

cases in these distributions. Only the~ values tor stone 

wedges and bone flesher have significant R values. The r -
values for the remaining types could be roduced by aam ling 

error and do not necessarily aaure a real a sociation. 

Ot those types for which low value of~ nd ~-squared 

were obtained, only the valu a for wapiti rib tools, all 

chipped points together, and chipped point fragments, are 

based on n arly compl te distributions. The other aev n 

types have many zero oases. or bone endant and boulder 

s alls, the association is ne tive. Thus, for nine type 

sample size accounts for between 2~ and 51' ot th observed 

vari tion in actual frequ nciea. For only three type can 

this association definitely be considered leas important, 1-

though it 1s possible that the higher J: values tor pebble 

tools, miscellaneous bone and ntler objects, nd bone awl 

ty I r the re ult of s mpling error rather than a real 

a ociation betwe n the two v riablea. Becaua the occur­

rences of bone awls type II and bone pendants cluster in ad­

jacent l vela, the low J: nd J:-•qu red values for thee two 

types might also b con ider d eaningful. 

For the fauna, elven typ a have I- quared v lues of 

b tween .20 nd .79. Of the , w ich include 1t1. deer, 

be ver, other duck, all ge e tog ther, goose eneral, 11 
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duck together, white-front ed goose, Canada goos, aormor nt, 

and loon, the values for loon, white-front ed goose, and 

Canad.a goose are lowered by th high nu ber of zero case. 

The ,2 values for the ,r's of all these t ypes are .05 or l ess, 

i ndicating trong prob bili ty that the a sooiation me sured 

is r 1. Of the types with ,£-squared value 1 ss than . 20 , 

onl y th va lue f or a land dog can be tak n t o indica t e 

that sample ei~• is not atrongly affecting th ctual dist ri­

butions. The other !our t ypes h v very i ncomplet di tr1bu­

t 1on. The~ valu a for none of th se types are significant, 

u sting that the values ob ined tor.£ could be the r e~ 

sul t of sampling error. 

When the patterns of r lative f requencies of jor rti­

f ct elase s such aa chipp d stone ar com rd with th 

patterns of th number oft • ot arti! eta of that cl 

f ound in each strati raphic unit for C1/C2, a second f o or 

influencing artifact distributions is apparent. The two 

kinds of distributions ar rkedly si ilar. In ffeot, 

increaeed or d crea ed rce 

crease or decrease in the div raity of rtifacts found. 

sure the str ngth of this a ociation, t he stati tic 

in-

To 

sear an•e rho. which compar rank ord r on one v r 1 bl 

with rank order on another, was calculated for the three 

major rtifact cl sea, bone, ntler . nd toothJ chip ed 

atone, and ground atone. For b~ne. antler , and tooth a rho 

of +.64 and rho-squared of .41 w obt ined. or chipped 



stone. rho i +.56 and rho- quared i .32, and for ou d 

ston rho is+. 1 and rho-squared 1 .83. Th values for 

8 

rho indicate strong positive a soci tions. The rho-squared 

values indicate the percentage reduction of error in pr dio 

ing rank order on one variable that i obtained if knowledge 

of the rank ord r of the second v riabl is dded to kno -

l dg o the fir st variable• distribution alone. ho nd 

rho- quar d w re also calculated for the pa ired rank ord rs 

of nu ber of artifacts found nd number of type of artifacts 

fund , for th sample from exc v t1on unite C1 and C2 com­

bined . Value of rho~+. O nd rho- quared = .81 were ob-

t 1ned, indicating very strong noeitive aseoci tion b tw err 

t hese two variables. A si ilar teat for nu ber off unal 

types and number of individu ls for the C1 /C2 sa pl gave 

rho of +.77 and rho-squared of .59. 

These test indicate th t increa ing mpl size not 

only 1noreas s the ch nces of find ing more artifacts of y 

one kind, but al o increases the chances of fining r 

type of artifacts. The a soci tion betw n am 1 i z and 

the number of types of rtifaot found is robably only 

i ortant within a certain range of mpl siz s, there 

1 obviously a 1 ited rang ot type to be found in a site . 

Th inimu sample size neces ry to ov rride the aesooiation, 

howev r, is as yet undetermin d . Th ffect of this on at­

tem ting to identify and quantify cultural ohang r obviou. 

In all ample, bsences of c rtain typ a cannot be con-
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sidered real absenc s. t least there is no way of distin-

guishing b tween re lab ence and bsences that are the 

res ult of sapling procedures. Th s ociat1on b tween 

sample size and number or types al o in:f'lu nc s the re,l tiv 

fr qu ncies of types within tratigraphic unit , becau the 

s all r the s mple and the f w r the type • th high will 

be the percentages of individual typ s. In other words, it 

there 1s a high frequency for a type 1n a stratigra hie unit 

1th few type and small s mple s iz , • art of tha.t frequency 

can be accounted for by the eff cts of th se two v ri les, 

a lthough th portion cannot etually b e sured. To further 

com licate matters, the relative 

raphic unit are interdepend nt. 

equenciee within a strati-

Differ nt use occupancy through t1m of the rea xca-

vated , as identified by diff renc in matrioe , lso affects 

the fr quencies ot artifact and faunal typ • Although so e 

instances ot this, such as the high f r equency of bone wls 

in nit 12, which contains a red-ochre covered liYi floor, 

and th low fr qu nci • tor chip d point 1n Units 6, 9, 

and 12, 11 of which include living floor, h ve been identi­

fied, th size of the artifact sa ple doe not er i t the 

identification of consist nt bis 8 that can be ea ured. 

A fourth factor, that affects the kinds of rtifacte or 

faunal re ins found, 1 these son ot occupation. It was 

possible to d termine the ea on of occu tion for oat 

sin le- atrix 1 vels of the 1 e area xcavated, a t le to 
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a inimum d gree. That is, faunal marker w r found for 

summer, and fall and/or spring, but it is not possible from 

the faunal re ains to det rmine whether both spring nd fall 

are represent din a level, or only on of th e season. 

or were any definite marker found for winter. 

As indicators of summer, the presence of very young 

mammal individuals was u ed. Individuals were classed as 

very young if epiphysee of long bones, phalanges, meta­

tarsals and/or meta-carpals were naturally missing and the 

individual was con~lderably smaller than adult individuals 

of that species. Jaw fragments with fully or partially 

erupted pri ry teeth were also used as summer markers. 

Ungulate wer not used as marker because piphyseal union 

is gener lly late tor the long bon 

were Canis individuals used. 

of thee sp cie, nor 

Indicative of tall and/or winter nd/or spring wa th 

reaence of red-throated loon, western gr b, red-n eked 

grebe, western gull, Bonaparte gull, and trumpet r swan 

individuals. Individuals o! th pecies Heerman•e gull ind1• 

cate late summer and/or fall, those of California gull fl 11 

and/or wint r. These re the e son at which thee sp cies 

of birds ar pres ntly found in the Pras r Delta (Guiget 

1967a, 1967b, 1970b, 19?0e) • 

Using these indicators it s po sible to deter 1n 

that throughout the occupation of the sit rea excavated, 

summer and fall and/or sprin occupancy is consistently 
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indicted, and possible winter occupancy 1 lao indicated 

for the upper levels of Component I and for Co pon nt III. 

Although not unal remains indicative only of winter occu­

pancy were found, this does not neces rily ean th site 

was not occupied in winter, because very few species of ni­

mals found in the Fraser Delta are there only in winter. 

er p the most int r sting observation concerning s son 

1 the fact that animal bones indicative ot more than one 

se son were consistently found in clearly e arated single-

m trix units. The factor or seasonal variation a tfecting 

artifact ty e distributions, then, can be considered rela­

tively constant for this sample, as indic tors of pos ible 

winter occupancy in the upper lev la might also indicate 

fall or spring. 

It is possibl, then, to identify four v riablee !fect­

in rtifact and faunal distributions, two non-cultural and 

two cultural, and to some extent it is possible to a ure 

the str ngth of effect of th• two non-cultural v ri bles. 

R calculated Distributions of Select d Types 

Th di trlbution presented in Tables XXI, XXII, and 

XXIII, then, cannot b con id r r res nta tive of ur l 

cultural change. Con quently, n attempt w de to con-

trol for th tf cts of s mple and numb r of t ype 

found, u in the ole fro XC V tion units c1/c2. he 

observ d relative fr qu ncie ot pes can be view d 8 devi-

tion fro t fr qu ncy th ton would expect to fin if 
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there was no change throu h time. It is then poe ible to 

ee in which stratigraphic unit the obs rved trequenciee 

represent ore than random fluctuations about the expected 

frequency . Fluctuations that cannot be re sonably accounted 

for by the relationship of ea ple ize and nu ber ot tYJ) s 

found repre ent probable real cultural chanRe&• A further 

check c n be made to ee it th se th oretio lly real oh gee 

might b explained by the difference in use occupancy, repre­

sent d by dittereno in type of depo it. If consistent 

patterns of v riation re ain unexplained by thee co parlson , 

such p tterna can be considered a possible indic tions of 

proce eual cultural ch nge. 

In order to ke thee comp risone, it s noes ry to 

work out the expected frequ ncies for a type it there w no 

ch nge through tie, iven the nu ber of artifi ct of type 

found and the distribution of sa ple izea. To calcul the 

exp oted values, the nu ber of whol artifacts in ach ot the 

fifteen stratigr phic units was conv rted into a percen ge 

of the total a mpl numb r of hole artif eta. For sixteen 

artifact types with reasonably co plete distributions, the 

exp cted numb r of rtifacte was calcul ted fore ch unit by 

multiplying the total number of artifacts of th t type in 

the sample by th unit percentage. The exnected nub rs 

were then converted into percentag s of the total number of 

whole rtit eta in that unit. For each type, th e lcul t d 

exp ct d relat1v frequencie w r then subtract d from the 



observ d relativ frequ ncies to lve s riea of po itive 

and negative differences. The distributions of these dif­

fereno s are given in Table XXVI. 

The distributions of numb r of type represented can 

also be viewed a deviations from a measure of cen ral ten­

d noy, using the ean as a stand rd. s mple else is also 

? 

viewed in this w y, the men aeuring the o ntr 1 tendency. 

Table XXVlII shows thase patterna. 

The ea procedure was carried out for the thirte n 

bird and mammal typ s th t occurred in five or ore units. 

For the nu ber oft unal type found, the edian 1 us d ae 

t he mea ure of central t ndenoy aa it i ore r pre ent tive 

of a skewed distribution. Table XXVII and XXVIII show 

these pa tterna. 

Discussion n Co pari on of 
the Recalculated Prequenci a 

In gener 1, ther i less au tained patterning in the 

artifact types than in th faunal type. The p tterna for 

bone awls I, antl r w dges. wapiti rib tool• ma l bone 

wedges, bon points II, and chi ~ed aton scrapers tend to 

be relatively stable, and are indicative of nor 1 change. 

Observed f luctuations beyond rando one in th se di tribu­

t ions can be acoounted tor by the affect of ea ple eize, 

number of types, and/or sp cialized type of deposit. So 

indica ions of a eust ined tt rn o vari tion ov r nd 

above t he f luctu tions account d f or by t he t hr e vari bl s 
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TABLE XXVI 

Relative Frequencies of Selected Artifact Types as Deviations 

From the Expected Frequency, Excavation Units Cl and C2 

Artifact Types ( %) 

Q) 

+' 
Cil 

,-j Q) 
U) s: ,-j ,-j 

+' 'O 0 H ?; 0 
s: 'O Q) ,D H Cil •r-1 0 
Cil s: Q) Q) +' .p (1) Q) .p +' 

S tra t. Cl) 'O ;::s ct-! Q.O Q) s: 'O Q) s:: ,-j Q.( Q) •r-1 
s:: s: 0 •M H h •r-1 H i::: ,,-{ +' 'O s: P....O 

Unit 0 Q) HS: Cil 0 O•r-l 0 0 s::: Q) OH CU ,r-l 
~ p_ t'.} ~ H 0 n.. ..0 i::Q C. < ?; ~H 3: H 

1 -1.8 10.0 0.1 -1.7 -2.8 0,2 -1.1 - 5.9 

2 -1.7 - 3.8 -1.3 2 • L~ 5.8 -12,1 -1.3 - 5.8 

3 -1.9 0.7 0.1 -0 • .3 -2.6 2,2 -1.1 - 4.7 

4 -0 . .3 - o.8 -l.3 2.8 4. 8 - .3.4 0.3 4.2 

5 -1.8 1.2 -1.J - 1.8 -0.J 7.7 -1.J 4.o 

6 -0.1 - 0.5 1.8 -1.6 -1.1 - 1.1 0.5 1. 9 

7 2.9 1.0 -1.4 7.6 1.9 - 2,0 .3.8 22.4 

8 2.7 0.9 -1.4 2.7 6.4 1.J -1.4 - 5. 9 

9 3.5 - o.8 1.3 -1.6 5.4 - 6,8 4.3 - 3.2 

10 1.1 - o.8 -1.4 1.1 -2.5 12,8 1.7 - 0.5 

11 2.2 - 3.8 -1,J 0.7 -0,J 0,2 -1.J 4.o 

12 4-. J - 3.6 1.8 -1.5 -2.7 - 8,8 1.8 0.3 
--

13 -1.7 3.8 2.0 -1.7 -2.8 4.8 -1.0 2.8 - -

14 -1.7 - 3.7 -1. 4 -1.7 -2.6 - 0.9 -1.1 2.6 

15 -1.8 - 3.6 3.1 -1. 8 -2.7 1.J -1. 4 - 1 .4 
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Table XXVI (contd.) 

Artifact Types ( %) 

'Cl 
Ill 
p_ 
p., J.4 H 

•M Ill H J...! 'O H ..c: w..c:: Q) Q) Q) Q) 
0 +' +' Q) +' Q) Q.) ..c: r-i p_ Q) p , H s:: Cl) Cl) Q!) Q.) s:: s:: Q!) Q.) [/) .0 r-i p., s:: cu Q) 

Stra t. rl •M Q.(i s:: 'd S:: •M O'Cl s:: Q) .0 0 -~ 0 I-➔ s:: ,-j 
rl O 0 0 Cl) 0 0 +' Q) Ori Q.) 0 ..c:: +> 0 0 3: 

Unit <i:: p_ +> iX':13: p:j p., (/) 3: ir:i 4-i p... +> 0 U) t(l ir:i cu 

1 o.6 -2.7 -0.4 1 .4 -0.3 -J.8 -2.7 -2.9 

2 8.5 -2.7 -2.1 15. 8 - 5. O -5.4 3.7 -4.6 

3 - 1.2 0.2 2.3 3. 3 -3 .6 6.o 2.5 1.3 

4 - 2.4 1.6 1.0 0.9 0.9 -3 • 9 -1. 4 o.o 

5 3.5 -0.3 -2 .0 - 4.5 -2.3 -3 ■ 0 6.o -2.0 

6 - 2.3 2.0 -0.3 - 4.2 4.6 0. 9 0.7 1.2 

7 1.1 1.9 -1.9 - 9.0 -5-2 -0. 9 -4.2 -4.3 

8 o.4 1.8 ..:1.8 8.7 4. 1 - 5. 5 -8.6 o.o 

9 - 4.o 2.7 -1. 9 - 1.4 3.3 -2.7 1.9 -1.6 

10 1.7 -2.8 1.3 1.0 -1.4 8.3 4.9 -1.6 

11 - 4.o -0.J 3.0 - 4.5 2.7 2.0 -4.o 8.o 

12 - 3.9 -2.7 1.2 - J.J -4.8 6.6 6.4 16.7 

13 12.7 -2.8 1.3 1.0 -1.4 8.3 4.9 -1.1 

-14 10.4 o.o -2.0 8.7 -1.9 3.2 -0.2 -4.6 

15- - 4. 1 6.4 1.8 8.7 8.6 -5-4 -4. 1 -4.5 
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TABIE XXVII 

Relative Frequencies of Selected Faunal Types as Deviations 

From the Expected Frequency, Excavation Units Cl and C2 

Faunal Types (%) 

...X:H 
0 (1) 

•M H ::s ..c 
.p (1) 'O .p 
•M H > r-1 ~ (1) 

Strat. p, (1) co bD ct:! co r-1 bD 
co (1) (1) 0 Q) 3: r-1 0 

Unit ::;::: Cl µ::i Cl Ul CJ) ~ +' 

1 -5•3 -2.0 2.0 12.0 8.o -2.7 - 2.0 

2 1.4 -8.6 -11.4 5.7 8.6 -2.9 20.0 

3 -7•5 -0.9 o.B o.4 -5-4 -2.5 - o.4 

4 -3•0 -0.4 1. J o.4 3.0 -2.6 - 4.4 

5 2.2 -2.2 10.0 13.5 1 .4 -2.9 5.6 

6 3.7 1.6 - 1.1 - 2.6 o.o -2.6 - 3.6 

7 2.2 -2.2 2.9 - 0.5 1 .4 4.2 - 1.5 

8 -5• 9 -2.9 o.o - 2.3 6.5 -2.4 3.0 

9 -5•3 4.6 - 4.6 - 1.3 · 1 .4 -2.7 - 8.7 

10 2.5 9.0 - 7.8 1.1 -1.8 1.1 - 1.5 

11 - 5. 7 3.0 3.7 - 5.2 - 5. 5 -2.4 J.4 

12 5.0 -0.9 o.8 - 3.7 -1.2 5.8 3.7 

1J -0.8 -0.6 2.2 8.1 o.o 0.3 0.3 

14 o.8 -5-0 - J.4 4.6 -1.2 5.8 - 0.5 

15 o.o -2.9 - 5.9 - 2.3 o.6 3.5 - 2.9 
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Table XXVII (contd~) 

Faunal Tynes (%) 

Q) ~ 
ti) S-1 s:: 
0 (l) co 
0 ...c: S-1 (l) 
b!l+> Q) 0 ti) 

Stra t. 
Q) s:: ,D E ,-i ::s 

,-i tu: 0 (l) H ,-i 0 

Unit ,-i 0 0 S-1 0 ::s S-1 
~+> H c.) 0 c.) c.) 

1 - 6.6 -2.0 -2.0 - 4.7 1.5 -2.0 

2 -12.9 -2.8 -2.8 10.0 -5•7 -2.8 

3 - o.8 2.1 2.1 3.6 -0.8 2.1 

4 4.4 -2.2 -2.2 o.o - 5 .2 -2.8 

5 -12.9 -2.1 -2.1 2.8 - 5.0 -2.3 

6 - 7.9 -2.1 3.2 o.6 5.2 3.2 

7 1.3 -2.1 -2.1 - 4.3 2.1 5.0 

8 4.2 -2.4 3.5 - 4.7 6.5 -2.4 

9 0.1 -2.0 -2.0 2.0 8.0 -2.0 

10 4.7 -2.1 -2.1 - 4.6 5.7 1.5 

11 5.2 0.9 -2.1 2.1 0.9 -2.3 

12 3.4 2.1 -2. 1 - o.4 - 5. o -2.3 

13 0.9 3.4 o.6 1,1 0.3 o.6 

14 3.3 -2.1 2.1 - o.4 -5-0 2.1 

15 - 7.6 9.4 9.4 1.2 -5• 3 -2.4 
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Sample Siz and umb r of Types s Devia tion fro 

1easures of Central Tendency, rtifact n d Faun l 

Sample from Excavation Unit C1 and C2 Combined 

Artif ot s mple Faunal Sa ple 
o. 0 o. of O• 0 o. of 

., 

Strat. types a artifacts types as individuals 
Unit d aa devi tione dev tions 

1 +8 +25.6 -2.8 - 5.6 

2 -6 -16.4 -6.8 -13.6 

J +8 +29.6 + .5.2 + J.4 

4 + .5 +27.6 +0 .2 + 2.4 

s +J - o.4 -4.8 - 6.6 

6 +4 +22.6 +0.2 - 1.6 

7 -6 -19.4 -1.a - 6.6 

8 -4 -1 8.4 +0.2 - J• 

9 +J • 2.4 -2.8 - s-6 
0 +) - J.4 +0 . 2 + 7.4 

11 +1 - o.4 -0.8 +12.4 

12 -4 - 6 . 4 +0.2 + J.4 

13 0 -10.4 + 5. 2 +15.4 

14 +5 - 4.4 +1.2 ♦ J. 4 

15 +S -18.4 +0.2 - 3.6 



or by random factors w re found in the other ten artifact 

types. 

J 

Pebble tools and large cores tend to deorea e in r la­

tive importance fro early to ~ore recent levels. Bone awls 

II, bone pendant, unbarbed bone point I, and pointed bird 

bone haver striated distributions, in Co ponent r. Ground 

slate knives have restricted distribution and a marked 

1ncr as• for Component III• Stone w dges tend to have lower 

frequ ncies in the middl units, with an initial high fre­

quency . All ohipp d points tog th r have an initial high 

frequency, wh reas bone flashers have an initial high fr -

quency but tend to increase slightly in the middle unit, 

th n decrease. 

Th patterns tor wapiti, deer, 11 duck together, and 

grouse are relatively stable, showing little chan through 

time . Fluctuations abov erely r ndon on sin their di tri-

butions can be explained by one or ore of the three v ri-

abl s . The distribution of gr is too int rrupted to how 

any patterning. Inerea.se in relative importanc fro early 

to mor recent level are sugge t d by the p tt rns for dog , 

hair eeal, and possibly also for b aver and cormorant. The 

patt ms ot th latter two typ are not very marked. Those 

of dog and hair seal show clear increases that cannot be 

explained by th eff ots of th thr e variables. Similarly, 

d er asinb importance from arly to mor rec nt lev 1 is 

indicated by tho p tt rn for s n, all oose to ether, and 



l oon . Gull al o pp ars to show an increa e in the mi ddle 

units of Component It t cannot be ccounted for by sa pl­

ing rror . 

Thea patt rns indicat that there re o ch ng in 

4 

i portance ot artifact nd faun l typ a in Co ponent I which 

could b r l chan e • If the a patt rns w r found in 

am le from oth r ar as of t he it, they mi ht th n e 

ooe ted evid nee of proce su l cultural chang. Aa th i 

s mpl is 11 on fro one are of the sit, it cannot 

be oonsid r ed repres nt tive of th whol it , becau t h 

patter ns ob rv d i ht s t i ll b the r ult of oth r r ndo 

nd non-rando sampling errors that hav not b en id nti 1 d . 

A few oompari on betw n the faunal nd artifact r -

cord tor thi sample can still be d, lthough thy can­

not ply to the ite as a whole . Pointed bird bon arti ­

fac , which could hav been u d f or lar er ti hing 1 l -

m nt, r e or common bove unit 12 . lthough corr ct d 

fr uenc i e w re not oaloulat d for fi h wight , t h r i s 

an incr asing per centage of s 1 on vert bra fro early t o 

ore r cent lev ls , and ad crea i perc nta of other 

kind of f i sh. thnographio lly, howev r, e lmon wer k n 

in thi s a rea ith i th r compo ite to har oone or net , 

of which t her is no evidence in Component I, Aa harpoon 

are v ry r r i n t his mpl , oth r implem nt s m to 

b en u d, poss ibly hook a d ith fixed rbs of point d 

bird bone. I t m y l o b t h t wood i mpl .n which hav 



ot been reserved w re us d. The incre s from e rly to 

ore r ecent 1 vels of ound slat kniv s , ethnogr phic lly 

r port d as fish knives (Duff 1952a6)- 64) , coincides with 

the increasing pre nt g of salmon. 

Althou h the test was not ad on this sample , it is 

5 

o ibl t t fi h remains could be used to indicate whe ther 

th fish w re being eat n f r esh or pr s rved. It e ms 

r onabl to u ose that th u of a thin ground lat 

knife would llow fat r, more ffiei nt prepar t1on of a l­

mon tor pr s rv i ng . If thi 1 so, n increasing frequ ncy 

of ground sl te kniv s may 1ndic te that an incr si pr-

nt of the ea on ar being pr serv d for winter u e. It 

ay be po sible to observe thi o nge in two ways in th 

fa unal record. Firstly, one ight expect to find that 

i hr pre n ge of the salmon re . ins come from fish k n 

at the s e time of y ar, the p ak of the vrious run• hi 

cou ld b identified by n examinatio of the rowth ri~ on 

v rt br e and seal (Cast el 19721406-409). Secondly, if 

l . on w re r rd !or pre rvin 1n rlier times a thy 

w re r par d byte Upp r S lo thnogr phic lly, th h d 

would have been r moved befor pres rvation ( utf 1952,63-64) . 

On w uld th n x ect to find d percentag of oost­

cranial kl tal e ent rela tiv to er nial element , if 

t h aj rity of salmon wer bin e ten dri d or smo d . 

uc infor tion i ght l s o b us d as evid nc of int 

occ pation. 



,6 

Except for the initially high percenta e of all chipped 

points to ether, the pattern of little change for chipped 

points agrees reasonably well with the patterns for deer and 

wapiti , which could have been taken with spears or projec­

tiles armed wtth chipped points. As it is ethnographieally 

reported that larger game animals were hunted with imple ente 

armed with wooden or bone points as well as with traps and 

deadfalla (Duff 19.52•59), the rather abrupt initial decreas 

in frequ•ncy or chipped points may repres nt a change to th 

use of wooden points, which have not been preserved, rather 

than ad crea ing emph sis on hunting land mammals. The 

table distributions of antl r wedges , wapiti rib tools, and 

mammal bon wedges, all implem nt made from wapiti and deer 

bone, and of chipped stone scrapers and bone awls I, which 

could be used to manufactur objects from the raw ateriala 

provided by deer and wapiti, t nd to upport the evid nc of 

a r lativ ly unchanging use of large land mmal resourc S• 

It has not been possible to identify any artifacts which 

could have b en used for ta.kinb birds orb aver, while the 

two tanged harpoons are the only rtifacts that might ave 

been used for seal. This sugge ts either the use of wooden 

implements or the use of nets !or birds as ethnographically 

reported (Duff 19.52•72). Seals y have been taken with 

wooden clubs at hauling out or breeding places. The hi rh 

occurrence of youn or femal h ir seal individuals and th 

fact that hairs ls formerly u ed Harri on Lake ae a bred-
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ing ground support t his v iew . I t seems clear th t a grater 

v riety of bi r ds were being u ed in the earlier l eve ls o! the 

site. 

hie it as not os i to d te i e ifs 11 r dogs 

ar more co mon in ore r cent 1 vela, becaus of the frag-

entary state of the bone , it i tempting to link th in­

erase ·i n dos with th beginning of the u e of dog ool for 

waving. Thi 1, however, highly eculative , sp cially as 

thi y ot be the p ttern for he it a whole. Th 

po ibility that dogs were et n cannot be ov rlook d, s in 

on ln tanc th lower fore-1 g of do hich h db neut 

off jut blow the elbow and through the writ joint w 

found intact, hile in two in nc e th first 

w re found 1 ol ted but natur lly align d. 

over 

t any 

rae 

The cl arest evidenc supportin th i d at 

1 1 m nt ere d of wood in rlier ti es, 

t nographic lly tort ar a , 1 th hi h percent 

ty s of artifacts that c n b it rpret d a po 

1 r ported 

e of 

ood-

working tools. Thea inc ude n 1 r nd b ne dg , ton 

acra r • abr i ve ton , be ver inci or tool, bble tools , 

and dzes, thou h ome of th could lo have function d as 

bone and antler w rking tool. In Component I the ty 

form J.S • 9% of th artifact , in om onent II, 2. 9% , nd · 

Co pon nt III, 16 •• The low quency in Compon nt I is 

undoubt dly th r ult of th ci lized na tur of th t 

de o it. 
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Because of the aampling problems encountered, component 

comparisons of artifacts and fauna do not seem worthwhil e . 

Alth ugh the MSA 1 nalysis of the fun 1 record does not 

se arate th artifact based components, sugg sti th t 

c nges in tif ct frequ noi among com onents re not re­

l a ted to ohangas in subais tenc p t terns . both MSA 1 an l yses 

are bas don the origi nal rel tive £ quenc1es and ca nnot be 

consi ered too reliable. 



CHAPTER VI 

CONCLUSIONS 

The study de in this thesis has pointed out the im­

portance and the difficulty of distinguishing real cultural 

change from non-cultural change in type distributions pro­

duced by the influence of both random and non-random factors 

introduced by sampling procedur 8• It has shown that b fore 

any attempt is made to attribute observed changes in arti­

fact or taunal frequencies to cultural differences in the 

groups represented by the two r cords, s many sampling in­

fluences as possible should be identified and controlled. 

The ettect of sample size on the number of types of 

artifacts or fauna found has been atatlstically demonstrated 

aa a major sampling error in 11 samples. Type of deposit 

has also been identified as a factor influencing the kinda 

of artifacts found. The use of statistical measures of 

association, such as Spearman•s rho and Parson's ,r, was 

found to be a useful method of describing the effect of 

sampling errors. Viewing vari tions through time in type 

fr quencies as deviations fro the frequ ncy to be expected, 

if there ls in tact no chang , is also shown to be an effec-

tive method of distinguishing possible real cultural change 

.tx-om random fluctuations • 
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Some indications of possible prooeaaual cultural change 

were found in both the faunal and the artifact records. Al­

though they are fewer than originally expected, and cannot 

be considered to represent the site as a whole, their identi­

fication suggests that such changes can be distinguished from 

random change. It is clear, however, that attempts to iden­

tify and describe prooessual chan should b bas don samples 

that are both large and represent tive of a wide area of the 

site. Sampling a wide area or the site will help to offset 

the biases introduced by diff rential use occupancy ot site 

areas at one time. It is not enough that the tot l artifact 

coun~ from the site be high. A large sample must be r . covered 

from each horizontal stratigraphic division ot the site, a 

the factor producing sampling bi sea operate at ach l vel 

of occupation. A large total sample from a finely stratified 

site, that is in tact made up of small amples from each 

horizontal division, will still be biased. 

some ot 'th problems involv d in identifying cultural 

components in small sample have b en discussed• Unless a 

large, random sample is used, s tistical methods of identi­

fying components, baaed on presence nd absence ot typ a, 

produce inconclusive r sults. In mall samples, the best 

evidence for the separation of co ponents is till the 

stratigraph '. and the dating. ultidimeneional scalogra 

analysis, based on relative tr qu ncies of artifact ty es, 

is shown to be an effective method of delineating components • 

• 
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This method has the dded advantag of presenting a clear, 

visual state ent of that separation. The components identi­

fied on the basis ot artifact type di tributiona do not 

necessarily describe observed faunal variations. This may 

be beoauae diff rent factors influ nc the d position of the 

two types ot cultural r mains, and does not in itself prove 

that the artifact variation ar unr lat d to the faunal 

variations. 

The study of the faunal remains has shown that th in­

formation contained in their r cord is dditional, as well 

as possibly par llel, to that found in the artifact record. 

Through their analysi it has be n possible to identify the 

eeaeon of occupation of ost level of th site rea exc -

v ted, to show that a single matrix type spans ore than one 

season, and to identify activities not record din the rti­

fact sample. An increasing d pend nee on salmon r 1 tive to 

other kinds of fi h ha been demonstrated for this sampl. 

It ie obvious that if 64.7" of the artifacts in an as e bl ge 

are manufacturing tool , s in th Co ponent I as mblage 

from DgRr 2, little reliance can b placed on ubsist ne 

int rpretations ba don a mere 16.5" ot the artif cts. Such 

interpretation c nnot h lp but be trongly bia ed. Only by 

a study of the food remain the s lves can some aese sment 

be de of the r lative 1mportanc of v riou food r sourc 8• 

While only vertebrate food rasourc shave been oon ider d 

here, a co lete nalysis should includ olluecan and 



102 

vegetal food rem ins as well. 

Although it has not been possible to carry out the com­

parison between rtifact and f unal records s fully as 

originally intended, the few comparisons de suggest that 

uah a study would produce the expected results if done on 

an ad quate sample . It would only be po sible to xamin 

the t unal record aa environmental evidence, however , if 11 

the cultur land sampling biases could be controlled for. 

In this respect, it seems likely that confirmation of envi .. 

ronm ntal change could be extracted from oceup tion l food 

remain only aft r r gional cultural patterns r establ1 had , 

nd only if such changes are auttioiently drat ca to re­

sult in major shifts in local ani 1 popul tion. 
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APPENDIX I 

THE RTIFAC TYP OLOGY 

1) Historic 1 Itemg. ixed b got artlfac ot non- bor1-

g1nal nufaoture, ranging 'tr the odd trade be d, Cana­

dian ooina from the turn of the century, and square nails, 

to recent shirt buttons. 

2) Antler Wedge (Calvert 1970165, Pig. 17a). Whole and in­

complete w dg a _ ade fro both split be m sections and 

antler tines. The distribution of theee two eub-typee 

was no1 found to be utually exclusive, nor to show any 

demonstrable v ri tlon through time or sp c in the 

aample, Although there may well be a functional differ­

ence in the choice of a short, broad, straight wedge, or 

relatively long, thin, and curv 4 wedge, auch difterenc 

has not been clearly describ d ethnographioally. All but 

a f w of thew dges are of wapiti antler. Where poll nd 

tip tra ent that might have oo • tro the same wed e 

were found in one level, they were counted aa oner ther 

than two artifacts. 

J) Mamgl Bone Wedge (Calvert 1970165, Pig , 17•>• Includes 

mammal long bone artifacts with uni~ c1 lly or bifaci lly 

b velled, chi el-ah ped bit d str ight butts that are 

frayed and C'hippad fro being pounded. Width of the bi ts 
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ran es fro 1.1 to 5.1 o •• and length ran s from 4.1 to 

32.2 0. Wher butt and ti wer found in th level 

and i ght h v com fro the s e rtif ct, thy wer 

counted as one rtit ct. While thy have be n c 11 d 

wedge , ome of the sharer-bitted on s mi ht have func­

tion d a . chi 1. 

4) Bon hr (Calvert 1970162, Fig. 15b). Complet n 

fr ntary bon rtifact ade of longitudinally split 

d er canon one and clo ely r bling bone edges. Thy 

are distinguished from th ae b th lack of any evidence 

of b ttering nth ir butt end nd hig ly olished, un­

evenly w m ti • Wh re tip and utt fragments pos i ly 

fr the e rtifact occurr din one level, they w r 

counted a on. an length ot th five compl t flesh r 

is 10.6 C • 

5) Wapiti Rib Tool (Calv rt 1970162, Fig. 15g). A group of 

one artif eta who common f ature is th t they ar mad 

of whole or longitudin lly e lit wapiti rib. The working 

ends are f1ni hed into variety of shapes, including 

sharply pointed, bluntly point d, narrow, and widely sp tu­

late. They ar all r lativ ly long and fragile, nd he 

tip are onera ly highly polish d. o eaningful pattern 

ot v ri t1on through time o uld be observed for tip pe 

or whole or split rib. Thy y be fib r wor in tools. 

6) Bone Awl I (Calv rt 1970162, Pig. 15c-). Inc udee both 

bird nd m 1 bone awls, although mmal bone predo in-
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at • ~ mal bone wls include both splinter and split 

ungulate o non bone awls. Althou h three rtifacts of 

deer ulna tr ound, they ar incomplet d could not 

b defln1•ly classified . 

7} Bone Awl II. Mamm 1 bone artifacts t ntatively ide tified 

as bon drills. B cau this f unctional identific tio ia 

not certain, thy h ve b en cl s ·fied as an wl b-type. 

They are distinguished fro bone awl type I by a distino­

tiv we r p ttern on th ir or in ends which has given 

8) 

them "hould rd• pp ar with the tips being con-

aid rably thinn r th nth of the 1. In some c e 

inut, part! lly nciroli 

it is not cle r wheth r th 

marks . 

r vi ibl , ut 

r us or nufaoturing 

one Point I (C lv rt 1970162, i • 15h-k). Th 

unbarbed bone points have n divid d into thre cl se 

i ply on the b 1s of 1 nth. hile th re i definit ly 

v ri tion in the fin1shin o the ba , and in oros 

ctions, no study is yet v ilable ooi ting mot of 

th e for 1 differenc$s with function l differenc • 

Although th re r two tip fr ents nd a nub r of cen­

tral h ft fra nt of ntl r , there re no whole points 

of n l r . he len th divi ions are b don frequ ncy 

distribution of the l en th o whole point • nb r d 

bon point I inolud point of 1.5 to J• 95 c. in 

l ngtb. hi include on point ith a round cro s-
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section, sides tapering to the butt and abruptly to the 

tip, that could have been the insert for a small co posite 

toggle harpoon. The remaind rare benerally mad of bird 

bone, with flat, lightly curv d cro a-sections. 

9) Unbarbed Bone Points II (Calvert 1970162, Fig.151-n). 

Includ one points from 4.0 to 7.95 cm. in length. It 

also includ s a singl bi-point of 5•J cm. in length and 

a wedge- sad point of 4.8 cm. in length. As thee two 

well establish d point types occur only once each int 

site, they were arbitrarily included her • Thy co 

fro Oompon nts I and III resp ctively. 

10) nbarbed Bone Pointp III (Calv rt 1970162, Fig. 150-q). 

Includes bone points ~om 9.0 to 1J•5 c. in length. T ls 

is the lea t distinct claes, with few artif cts nd con­

siderable v riation in for. 

11) Point d Bird Bone. Splint rs of bird bone, rou htly 

pointed tone end. Siz r n e ie fro 2,7 to 8.o crn. in 

length. 

12) Compo ite Toggle H rpoon. Two valves of conpo ite toggle 

harpoons co from th site, both slotted for the ins r­

tion of a cutting blad, and bo of antler. One was x­

cavat d, one from the b ach (C lv rt 1970165, Fig. 17c), 

13) Barbed and Tanged Harpoon. A ingle, broken, unilaterally 

barbed h rpoon ith tang and on lin guard was foun 

(Calvert 1910165, Fig. 17b). The ingle bil ter y 

barb d harpoon {Calvert 1 70165, Fi. 17d) i missing th 
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asal s ction an ther f or cannot be positively identi-

fied as a harpoo , but it see s too heavy to V e n a 

fixed point. Both ar of a t r • 

or Antler Point . The thre artit ct 

of this type are all surfac find • One is th ti c-

tion of a unilater lly arbed tl r oint 1th 0 irly 

lo, o en ar , nd length of )• _s+ C • Th econd ls t 

butt en of one point wi ha long, ta ri t ng n 

on lo, enc o d rb, and a 1 n th f -~ cm. The 

t ird is a ila terally b rb d ntl r . oint, 7.75 cm. long. 

he two r'b on one id r lo and open, t et re o 

th other 1de v ry low and ngular, and app ar to b n­

finish d. 

1 S) Bone and Antler Flaker I. A ntl r and one arti! ct 

w ich ay ave b nus d as indirect percus ion or r -

sure flaking tool. They exhi it turdy, flatt n d 

points , o viou ly worn. So. ho evid nc o att rin 

on their proxi lends, and on antl rand two of th 

bon art1f ct show ronounced cross ri tlons on the 

tip surface uch as would 

fl king tool. 

roduc d y use a a pr ure 

16) Antler Fla e r§ II. ,.Mainly ntl r tines which how re 

17) 

o localized battering on th ir conv x ids ju 

way ack fro the tips. o are bas don ant r 

w ich wer previously bro • 

a it 1 

d 

(Ca vert 1970,62, Pi. 15f). A si 1 ne dl 1th 
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1 ) 

20) 

21) 

a lotted, rox1 1 ey s recov rd . L 
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th 1 10 . 62 

C • 

Narro cro s-section of hollow am-

1 long bone, c r fully groun smoot . hr e of th 

finished sp ci ens have cross groov worn into h 

inner urfac of the ring , h vy war t 

rt i cular lac . Th y could V b en U 8 

for sliding bag n t • 

Brow nds. Ther is on co pl t b ow ba nd pus 

ous ections, 11 made of l rib. Both perfor t 0 

and notch s ar u ed for t chm nt of thon ( ?) • 

two types of odification do not ho any tern 

v riation throu h tim • h comple bro ban i 

and bar eo,etric de i nci on th onv x r -

face . 

Bird Bon lvert 1970 • 64 , i • 16f) . h r eo-

tions of bird lon bon , n tly ini d . 

mmal Bone (C lv rt 1970164, i • 16d n ) . 
s a ll, f l at, oblong iece of m 

single, bi-conic lly drill p rfor 

Two are consid rably l ar r th nth 

ade of d er ( ? ) capula, lon - V l 

p rforation at one end , nd the oth 

crudely finished l on , fl ct on 

into e ch ed at one end. Mot r 

and undecorated. 

l long bone w th 

tion in on n • 

other, one be in 

shaped with OU 

r be ng r th 

with no ch 

oothly fini 

l 

t 

-

l 
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22) Blanket Pin. Two blanket pins, one plain nd one with 

decor t d knob , w r found . 

2J) Bone Point or Awl h ft frap nts. Fragments 

of worked bon with cylindrical t or ctangular oro sec­

iona , which are probably the central sect ions o bone or 

antler oint or awl shafts . 

24) iscellaneous Bone and Antler Object,. This is a co -

po i~ rouping ot 11 unclassifiabl whole or nearly 

whole bon nd ntl r rt1f cts. It includes, a ong 

other, an antler carving of whal (Calvert 1970164, 

Fig. 16k)J fours all pindl - haped bone object with 

nc1 cling grooves (Calv rt 1970164, Fig . 16j)1 a deoor­

ted, flat, slotted needle (Calvert 1970• 64, Fi g . 16a) I 

two antl r cylinder hamm rs and po i ble ntler h ft. 

25) Misc o~• Worked a l Bone Fr uncl 1t1-

ble rra ents ot bone artif ct. 

26) M1se l i aneoue Worked Bird Bon • Fragments of 

worked bird bone plus a few unclassifiable whole art1-

cts. 

27) Mi cellaneou worked Antl er ragment • Inc ludes uncla -

itiabl fra nt of f ini d ntler rti! cts. 

28) Antl r Detritus . Pieces of antler which have be n cut, 

incised , ground or otherwi od1fied, but are not 

fin1 h d rtitacta. It also includ a nu ber of curled 

up . h vings of ntler, which ust hav been d with a 

very sharp implement, and 1nclud sh eked ott but other-
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wise unmodified antler tine tips. 

29) Bever Incisor Tools (Calvert 1970164, Fig . 16b). These 

are mainly bas don whole incisors from the ndible. 

Three re ground down so that th workin . ed e is less 

than the original width of the tooth. or the five oo -

plete tools, three have the root end reground as well aa 

the cutting dge. 

JO) Tooth Pendant or Charm (C lvert 1970164, ig. 16c and 1). 

Pendants of carnivore canine and wapiti canine and inci­

sor, ither rooved or bi-conic lly p rfor ted fer au -

pension. Thie type also inolud s one human mol r which 

hash d the root ground ott tl t cross. 

)1) Pebble Xool (Calvert 197016?, ig. 18). Large, unifacial­

ly fla ed chopping tools, ost based on whole or split 

river cobbles, but also even s don naturally split­

off slabs of rock, and five which have partially or 

wholl bifaci lly flaked cutting edges. The cobble b aed 

tools include exa plee of Borden's types Ia, Ib, Id, II , 

VIII and IX , the majority be ng Ia, having a convex work• 

ing edge (Borden 1968b). No consistent nattern of varia­

tion throu h tie wa observ din the di tribution of the 

types. 

)2) Bould r Spall. Large, heavy flake , struck off by percus­

sion fro cobbles or lu ps of rock, but also including 

three rtifacts based on chunks of rook split off along 

natural cl avage plane in the mat rial. Ot the spalls 
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d finitely struck oft, five are primary flakes, four 

eoondary. On three of the econd ry and one primary 

flak, the striking pl tform forms an obtuse angle with 

the ventral flak surface. Two of the primary flake 

show so e secondary r touch which would h ve ade it pos­

sible to haft them , and all xhibit some u e retouch 

along the working edge. Size range& from 10.4 by 7.0 cm. 

to 7.4 by 5.0 cm. 

JJ) Tool Flakes, Include five primary and ight secondary 

flakes which h ve been used but show no purpoa tul secon­

dary retouch on their workin dges, althou h two ot the 

primary flakes have been thinned t the back edge, pos­

sibly tor hafting. As a group they tend to be coneider-

bly thinner and smaller than the boulder spalls. at r­

ials include quartzite, ba alt, and tine-grained i gneous 

rocks . Size ranges from 4.9 by 3.6 c. to 8.6 by 4.9 om. 

J4) .....-..-............... ..- Include large lu pa of rock with ny flake 

scar on all or both faces. 

35) Cortex-baok•d Cores. A aerie of small, oval to round 

nodules, mainly of b salt, with one surface flaked all 

round and th oth r l e ft ntirely in cortex. hey y 

have been used, but w r tterna r insufficiently 

cle r to be certain. Th di tribution of these artit cte 

suggests that they may be a sociated wit the tone wedge 

complex. Possibly they are th 1nit11 stages in the 

production of stone wedges. 
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36) Stone Wedge Co plex. his includes mall stone artifac s 

)?) 

based on fl k , gen rally rectang lar i n outl i ne , which 

xhi bit vid nc of bi- olar att ri on t 1 t two 

opposing edge . h y v el wh r be n call d pi c 

squill ~ (M oDo l d 1968) . Many also xhi i t bla - l i k 

n ke cars ori 1nat1ng from th ar as of 1- pol r p r-

cu sion . A all nu r of bl de-l ik n k which 

p ar to be th by- products of th us of t n wed s, 

have b en i nc luded i n this co 1 x , Thew dge t e -

se l v i nclud two- s b-t e ' those ich r rel tiv l y 

thin and r wid r than they a r e long , and th s hich 

t nd to b thic rand are lon er than t hy re w1d • 

Length here d cribe t h xi tw en two op o i n 

d a exhi iting bi- polar p rcu eion . 

b ea l t. 

ain a t r ial is 

flaked ar tif ct, b aed on fl 

v ry fin grained basalt , wi th 

rie of un i taci lly 

s , . r do 1 ntly ot 

consi era l v riety f 

dge hapes , hey tand to b f l ed on 11 d with 

n extrem ly fin pr ssure r touch . nifac i 1 r e touch 

on o posing f c s is also u ed . Al though on intuitively 

separa the h avier er p ra wi t h straight or conv x 

edg s f r om tho e based on v ry t h i n basal t flak , t he 

ee r tion cannot be ti tic l l y d mon tra ted, 

quency distribution ot xi thickn as exhibi 

fr -

uni-

odal curv, On onl y one of the h avier scrapers was the 
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charac~eristic w r p tt rn of heavy cro a str 1 tion, 

sociat d wi h acr ping tool, ob erved. The r ind r 

xhibit some polish on the workin edg s , but no clear 

directional w r . ~ost hi it tiny h1n fr oturee on 

the wor i n d , which could h v b en produc d by use 

on ah rd teri l. h y .ay b wood or one working 

tools , although s ome of the heavi r on s could b kin 

er er. Aa thy oannot b ol arly pr t d , they 

have b en tr at d as one seri a . h ran e of thickne s 

i fro 0 . 2 to 1.7 cm., with od 1 c tegory of .4 to 

.6 cm. 

J8) Chipp d Point I (C lvert 1970169, Fi • 19h) • S 11 leaf-

shaped point with lenticul r orosa-s ctlon. nth 

range i ro J •S to 9.9 c • All but two re ot b lt , 

on of c lcedony and on of chert •• 

J9) Chipg~d Point II (Calvert 1970,69, Pi g . 19k) . Leaf-

ha d point with th id r1 conv xly to the 

tipa and to a traight base . Cro section i len icul ar. 

Length ran ea trom J.6 to 12.J cm • . teri l is inly 

b sal t , but include obaldi and eandsto • 

40) Chinned Point III • Four ~,nn- -tric 11 l a t-eha d 

oint with atr ight ba h ids ta r convexly to 

th tip nd bas, but one id• 1 mor conv x t n he 

oth r. Cross section i 1 nt1cul r. Thr re of salt , 

one of a cryptocry t 11 terial. L n th r ng ·s from 

4 . 2 to 5. 85 cm. 
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41) Chipped Point IV (Calvert 1970169, Fi . 19c) . Stemmed 

ith i d oonv r in convexly to the tips , con-

tracting te and all h houldera . hree re 

one qu rtz and two some rypt cry lline m t ri 1. 

Len th ranges from J . 1 to 4.6 cm . 

lt, 

42) Chip d Point V (Calvert 1970169, Fig. 19b) . Point ith 

sides conv ring convexly to the tips, pronounc d shoul­

d re and tr i ght stems. M t rial include j aper, ohal-

cedony and b lt. Length rang a from J •J to 7.05 cm . 

4J) ChipD d Points VI (Calvert 1970169, Fi g . 19) • oint 

with ide , p ring str i ghtly to the tip , pronounc d 

houlders and contracting st a. M t ri 1 i s basalt nd 

one petrified wood . Length r n es trom 4.15 to 6 . 2 c • 

44) Chipp d Point II ( alvert 1970169, i • 19f and e) . 

Pointe with ide convergin convexl to the tip , 

tr i ht ste sand ith r one houlder or with one shoul-

d r eon ider bly more r onounc d t han the oth r . ater-
,-

i l includes obeidi n, b lt , jasp rand chert . L ngth 

hey i ght b lmiv s r ther 

than poin ts , but we r patterns re inconclusive . 

45) Chipped Point VI I I (Calv rt 1970169, Fi g . 191- j). Thee 

include on - of- a-kind points th t cannot be included in 

t he above cla sific tion. 

c dony, bas lt , and quartz . 

Within ac chippe 

dient, but if 11 typ s re 

t ri ls includ ch rt , chal-

oint typ there ie aiz ra-

kn t o ether , a frequency 
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di tribut1on of length forms a bi-modal curve with peaks 

at 4.45 and 5.45 cm. There is a slight tendency !or 

lar~ r points to be more comnon in rlier levels, 

smaller on in more r cent level. 

46) Po Knive. Crud, bifacially 

flaked rtif cts 1th a rough 1-ciroul r outline. 

h ir designa tion knives 1 tenuous . 

47) Chipped Tip , b e nd centr l 

fra nt identified a point nts. s typ of 

t ri 1, for , and flaking pit rn ke it pos ible to 

y th t ach i part or a sep rat artifact, they h ve 

b en tre t d as whole artifact. 

48) Bifaoi l Preform. Bif cl lly chipped tone tlfacts 

that ppear to be unf1n1eh d point or knlv • 

49) Unif cial Preforms. Thee four art1fac shave b en 

designated preforms for 1 ck of ab tt r term. They re 

roughly leaf- h ped, with ne flat surt ce and the oth r 

flak d all round o t t the c ntral cross-section ie 

roughly tri ngular. Now r p ttern could be di cemed 

on the ed es. 

50) Bifacea . Misc llan ou whole bitacially 

t t re unclassifiabl, nd chipped stone rtlf ct 

fragment of the sam. 

51) ,iscellaneous unif c co posite grou-oing of clas-

• 

sifiable unifaci lly fl ed stone artif ot nd . 1 cel­

lan ous fragment of uni ci lly fl ked ston rtif ets • 



52) Ground nives. These re 11 fragmentary and in­

ents with both straight elude central :tr gments nd f.ra 

and curved bifacially bevelled edg S• lthough the ear­

lier slate tend to b thicker. tr qu ncy distribution 

of thickness form a unimodal ourv with a mean of .27 

cm . and a SD of .11 cm. The ran e of thiokn as i fro 

.1.5 to .66 cm. The six piece that re decorated with a 

notched "feather" design along the back edge all com 

from Com onent I. 

5)) Ground late Point . The six ground elate points fro th 

site have 11 be n treat d one tyoe for rcaeons of 

sample size. A small incomplete triangul r point com 

from Component IIIJ an incompl t stemm d point that is 

ohipp d and ground fro omponent IJ nd one crude chip-

ped and ground leaf-shaped point from each of Component 

III and Component I. The l tter are ro bly unfinished 

rework d frag ent of knives. The surfao finds include 

a leaf- haped point that is reworked from a knife frag­

ment and a fragment of large ~r1 ngul r point. 

54) Stone Di (Calvert 1970164, Fi. 16g) • Nearly all 

the ton disc beads re 

from either siltston or 

drilled . 

55) Ground Stone Adze . Includ 

from adzes and one 

s prob bly a surf ce fr 

ro Component II. All are made 

ndstone and ar bi-conically 

two fragments d finitely 

ent of ound jad ite which 

nt of an adze blade. 
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and two rooved on • 

both fl t nd dished br d r , 

oth sh pd nd irr 1 r abr d rs 

were f ound, but mot ar tr gmentary . hr seem to be 

slight tendency for 1roov d or d hed abrad r to b 

or of n haped t h n flat br d r , but the s mpl is 

too all to b sure. 1 t ri 1 v ri rom very coar 

r ined s ndstone to v ry fine ind sand tone and 

slate. Th r i a slight t ndency for more div r s ity in 

a in to f ound in the upp r level o Compon nt I and 

in Compon nt III , but ain , it i s ll ple. This 

typ lo includ one l r br sive slab fro Co pon nt 

r . 
57) Miscellaneou round Stone. Include 

and fr gm ntary rtif ct of oun 

iscellaneous whole 

stone, on hioh i 

a 1 rge, flat pendant of gre n phyllit fro Co pon nt I• 

58) P round Includes four inoo pl te 

art ifacts and on unfini hed ec ed and ound tone arti-

ac t. An unfin1 h d h nd ul was found on the be oh, 

nd po eibl h nd maul rr nt, p rt of a groov d n t 

sinker and two uncl ifi ble fra xc v ted . 

59) Ham erstones . wo ub- t of hamm ratone wer found, 

tho howing loo liz db tterin on th long ends, n 

the f c n ar the lon n s, and/or the cent r of h 

faces {Calv rt 1970,72, 1. 20b), nd tho which lso 

ho tl ttened are s lon oth s i de nd nd (Calver t 

1970172, Fi g. 20a) , givin th raot ngular or squ r 
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outline. Sample size is too small to show variation 

throug time or space of the two sub-types, althou h the 

different wear patterns indicate different usage. ater-

ial is usu lly fine ined igneous rock. 

60) Shell Adze. These are fragments of cuttin blades made 

from Mytilu c lifornianus (Conr d) and ground into shape . 

Two are complete enough to be identified as adze blades, 

the other ight be either adze or knif blades. 



APPENDIX II 

THE FAUNAL TYPOL(X;Y 

1) Canada Goo e. Include individuals id ntified as Branta. 

(Linnaeus). 

2) Wh1:t -fronted Goose. Includ 

Anser albifron (Scopoli). 

individual identified as 

)) Goose, general. Includes individuals identified as goose 

but not ap olfically identified. Th three goose typ s 

are mutually exclusive. In one lev 1, the bones r pre­

senting goo e, general, could not b part of individuals 

lready de ignated Bran or n er. 

4) Mallard Duck . Individuals identified as Anas ....... ;;;...w. 

rhYnchoa (Linnaeus). 

5) Other due. Individu ls identified as duck but not spe­

cifically identified. As with the goose types, the two 

duck ty es are mutually exclusive. 

6) .§.!!!l• Individuals identified as either Trumpeter Swan, 

Cygnus buccinator (Richardson), or Whistling swan, cvmus 

oolumbi nus {Ord). Most re • buocinator. 

7) Crow. Includes at least orthweatern Crow, Corvus -
oaurinus (B ird), and poa ibly American Crow, Corvus 

brachYrhynchos (Br hm). only one skeleton of each 

species was av ilable for cop rieon, the range of size 
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v ri tion to be expected inc. caurinua could not b -
taken into account, so that the individuala tentativ ly 

identified as£ • br chyrhYJlcho might be larg individuals 

of Q• caurinu • 

8) B ld Eagle . Individu ls identified as Haliaaetua l,euco­

cephalu (Linnaeu ). 

9) !2Sm• Includ both ommon oon, Gavia im er (Brunnich), 

and Rd-throat d Loon , Gavia tellata ( Pontoppidan). 

10) ......................... Includ ouble-cr et d Cor or nt, Phalacro-

corax auritu (Leason), and po ibly al o Br ndt Cormorant , 

Phal crooorax p nicillatu ( Brandt). Indio tions f vour 

the ident1f ioat1on ot most if not all a f• .................... 
11) Greb • Includes both We t rn Grebe , Aecho orphus occid n-

(L wr nee) , and ed-n ck d Grebe, Colwbu na 

(Boddaert). he ajority ar lis . 

12) ....;:.::..,g;;;..:;.;;.;;. Includes individu le id ntifie er1o n 

erpn er, 1ergus m rganser inn eus). 

13) Heron. One individual was identifi d s Great Blue Heron, 

(Linn us), noth r simply as heron ot 

some species. 

14) Owl. - one individual id ntifi d s Gre t Horn d Owl , Bubo -

15) 

virginianu (Gm lin), anoth r s e1th r Ser ech Owl, Otua -
.!!!,g (Linnaeu ), or Burrowing Owl, Speotyto cunioularia 

( olin ). 

urre. Includes Co on urr , (Pon'toppid n), 

(Gmelin) . 
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t 6) Q.!!.ll• Includes t 1 ast four species, Glaucous-winged, 

Larue__, _______ ....,......., (N u nn)J Bon parte, Larus philadel-

-2.h!! {Ord)J Heerman•s, Larue h rman...i i (C asin)J and 

stern, 4\rus occidentali (Audubon). 

17) Grouse. I nc l ude individuals of the f mily T tr onid • 

18) mall Birds. A oo po ite grouping including individuals 

of the families Fri 111 da, finch• and sparrow, and 

Turdida, thrushes. It also includes one Kingfi her , 

g ceryle alcyon ( Linnaeus), one St 11 r Jay, cnnooi tta 

etelleri (Gmelin), nd Rd or Y llow-ehafted Plick r, 

olaptes cafer (G elin), or Colapte1 auratus (Linnaeus). 

19) Raven. I nclude individuals id ntifi d s Corvu 

(Linn eu ) • 

20) W p1t1. Include 1ndiv1du ls indentitied 

..................... ~ (Erxleben). 

21) Peer. Includes individuals identified a Coaat Deer, 

( R f ine qu ). 

22) Dog. Includes individu 1 14entif1 d Although 

they mi ht in som ins nc by coyote, Cani 

(Say), rat her t h n ............. ______ ....,.;.;:;,; tion in 

size, the pr ence of very young individuals, nd the 

ingl comple t skull r cov rd all favour t h i r id nti-

f' ioation as £• ..... --==---
2J) JU!!,£• I ncludes on individual identif i d be r, but 

not ep cif ically ident ifi d. 

24) Raccoon . Includes indlvidu la identified as Procyon 
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lotor (Linnaeus). 

25) Muatel1ds. Inolud s individuals of the g nus ustela . 

26) Be ve:r-, Includes individuals id ntified s Castor oana--
denig (Kuhl). 

27) Porcupin. Includ individu ls of th species Erethizon 

( 11 n) • 

28) Muskr t . Include individuals identified as Ondatra 

zipethica (Linna us). 

29) .....,..........,......,._o_d_o_n-t . Includ s individuals of the nus Peromys-

cu. -
JO) Hair Sal . Includes individuals identified as Phoca 

vi'tulin (Gray) . 

J1) lmon. Includ s vertebrae only or the genus Oncorhynchu . 

J2) Sturg on. Includes bon nd d r 1 pl te of th White 

Sturgeon, cipense.r tran montanus (R ioh rd on). 

J)) Other Fi ha Includes all 0th r fish bone not cov rd by 

J1 and J2• B s s non-vet bral ele nts of salmon it 

includes Pacific Cod, Gadu _,_.;:;.;:;;..;..;:.=-i;;.:.:.:.::...::; (Tilesiua)J 

Pe - outhed Chub, ........................... ____ ( ich r dson) J 

Halibut, Hippoglo nis (Schmidt)J Herrin• 

Clupea p ii (Val nc1 nn ) a av ry few Dogfish, 

guckleyi (Gir rd}J nd other unidentifi d species. 
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