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ABSTRACT 

This thesis presents the results of research on the transit10n from Locamo Beach 

archaeological culture type (3500/3300 -2500/2400 BP) to Marpole culture type 

(2500/2400 -1500/ 1100 BP) withm the Gulf of Georgia region of the Northwest Coast 

Nearly 6000 artifacts from seven Southern Vancouver Island archaeological sites were 

typologically reclassified and added to previously recorded data from twenty Gulf of 

Georgia site components Followmg the methods of Matson et al (1980) and Burley 

( 1980), multidimens10nal scalmg was used to examme vanabihty W1thm the Marpole 

culture type Results show a contmuation of the Old Musqueam, Beach Grove and 

Garnson subphases of Marpole and the addition of a fourth named Bowker Creek 

Based on spatial and temporal distnbution, I have re-mterpreted the culture histoncal 

sequence and assigned both the Old Musqueam and Bowker Creek subphases to the 

Locamo Beach culture type, thus changmg the date of the Locamo Beach- Marpole 

transit10n to around 2000 BP My results show that Southern Vancouver Island may 

exhibit a different culture history than the Fraser River I offer an explanat10n of this 

transition and msight on the nse of soc10cultural complexity for the Gulf of Georgia 

Exammers n 

II 



Dr. Gay Frederick, External Examiner (Department of Anthropology, Malaspina 
University College) 
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CHAPTER ONE 

INTRODUCTION 
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This thesis exammes an important but somewhat ambiguous penod of Northwest 

Coast prehistory The Marpole culture type, although not completely understood, is one of 

the most important time penods, anthropolog1cally, for the central Northwest Coast 

culture area It is believed that Marpole gave nse to important markers of cultural 

complexity not commonly seen in foraging groups While the thesis question "Can the 

shift from Locarno Beach to Marpole on Southern Vancouver Island be explained m 

terms of the existing culture histoncal framework?", exammes a particular geographic 

and temporal case, larger anthropological quest10ns are also looked at As Marpole marks 

the nse of status mequahty and soc10cultural complexity, the study of Marpole is a 

crucible for the study of the larger anthropological question of the development of 

soc10cultural complexity 

Marpole has been the focus of a century-long debate regardmg population 

movement on the South Coast of Bntish Columbia Differences in artifact assemblages 

between Marpole and the precedmg Locarno Beach culture type have led many 

archaeologists to mvoke a populat10n replacement as an explanation for the nse of 

Marpole Currently, a more widely accepted view of Marpole as an m sltu development 

predominates m the field of Northwest Coast archaeology yet the populat10n replacement 

explanation still exists This thesis offers new data to advance this longstandmg debate 

The reg10nal culture h1stoncal sequence depicts Marpole as a culture type existmg 

between 2500/2400 and 1500/1 100 years before present or BP This thesis looks at the 

validity of that assignment and questions whether Marpole 1s a truly regional 

phenomenon The Marpole culture type, although well defined m the literature, 1s not 

well known on Southern Vancouver Island Tlus study exammes Southern Vancouver 
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Island m relat10n to the culture h1stoncal sequence dunng the Marpole trans1t1on to 

examme the applicability of the culture history region-wide 

This thesis draws heavily on the work of Matson et al ( 1980) and is essentially a 

replication of that study with additional new data from Southern Vancouver Island The 

Matson et al ( 1980) study used metnc multidimensional scalmg of twenty archaeological 

site components from the Gulf of Georgia reg10n to examme vanabihty withm the 

Marpole culture type Similar multidimensional scalmg has been done for this thesis with 

seven new Southern Vancouver Island site components added to the ongmal data from 

Matson et al ( 1980) The results shed more hght on the geographic and temporal 

vanation w1thm the Marpole culture type and offer some clues as to the nse of 

soc10cultural complexity 

Part One of this thesis consists of Chapters Two, Three and Four These chapters 

present the relevant background mformation for this study and pose the problem this 

thesis sets out to address 

The second chapter serves to acquamt the reader with the current state of 

knowledge of Northwest Coast archaeology Chapter Two looks at all of the pertment 

definitions reqmred for this thesis and discusses the histoncal development of these 

terms The typology, the culture types and the regional culture histoncal sequence are all 

defined and exp lamed These definitions will be used throughout the remamder of this 

thesis 

Chapter Three looks at existmg explanat10ns of the Locamo Beach to Marpole 

transition for the entrre Gulf of Georgia region. Diffenng theones are weighed agamst 

current evidence to explain culture change at that trrne The debate over dislocation 
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versus contmmty 1s exammed and evaluated usmg the current state of Northwest Coast 

archaeological knowledge 

Chapter Four bnefly outlines the fit of Southern Vancouver Island to the Gulf of 

Georgia explanations of culture change Within this chapter the vahd1ty of reg1on-w1de 

explanations of the Locamo Beach to Marpole trans1t1on are questioned Ansmg from 

this d1scuss10n a thesis question 1s proposed and defended Three workmg hypotheses are 

presented as possible answers to the thesis question 

Part Two of this thesis consists of Chapters Five, Six and Seven These chapters 

look at analysis and results related to the thesis problem presented m Part One They 

discuss the process of answenng the thesis quest10n from data collection and analysis to 

results and mterpretat1on 

The fifth chapter outlmes the data set and analytical procedures to be used in this 

study The quality and nature of the data are exammed The archaeological sites included 

and artifact typology utilized m this thesis are reviewed In add1t10n a d1scuss1on of the 

statistical procedures employed m this thesis and how they have been used to answer the 

thesis quest10n follows 

Chapter Six presents the results of mult1d1mens10nal scalmg and cluster analysis 

The patterns discovered show the contmuation of the Old Musqueam, Beach Grove and 

Gamson subphases and the add1t1on of a fourth subphase named Bowker Creek The 

nature of the new Bowker Creek subphase then becomes central to mterpretat10ns 

presented m Chapter Seven The workmg hypotheses are exammed and the thesis 

question 1s answered 
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Followmg this, Chapter Seven re-exammes the reg10nal culture htstoncal 

sequence from Chapter Two and the explanations of culture change from Chapter Three 

The question of the apphcab1hty of the culture h1stoncal sequence reg1on-w1de 1s 

addressed In hght of my findmgs, a revised reg10nal culture htstoncal sequence 1s 

presented The d1slocat10n versus contmmty debate 1s rev1s1ted with add1t1on of the thesis 

data I also take this opportumty to offer my own explanation of culture change across 

the Locamo Beach - Marpole trans1t1on 

The concludmg chapter onents my results w1thm the larger scope of Northwest 

Coast archaeology and suggests future avenues of mqmry 
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PART ONE 

DEFINITION OF THE PROBLEM 



CHAPTER TWO 

DISCUSSION OF CURRENT 

KNOWLEDGE 
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This chapter lays the background for a great deal of this thesis It discusses the 

state of current knowledge regarding the culture historical sequence, the culture types and 

the regional artifact typology Followmg this discussion, Chapter Three exarnmes some 

of the explanations of culture change related to the regional culture history and the culture 

types presented here 

The Regional Sequence 

The Gulf of Georgia region has been subJect to archaeological mqmry for over 

100 years Dunng that time numerous attempts to reconstruct local culture histoncal 

events have been made Borden ( 1950, 1951 ), Carlson ( 1960) and Kmg ( 1950) have 

developed local sequences 

Smee Donald Mitchell ( 1971 b) unified several of these local sequences mto a 

broader regional culture h1stoncal sequence for the entire Gulf of Georgia region, the 

Gulf has been seen as a homogeneous urut of analysis This has been a positive step m 

the greater understanding of Northwest Coast prehistory, however it has also served to 

gloss over vanation withm the Gulf of Georgia region 

The currently accepted culture histoncal sequence has five archaeolog1cal umts 

datmg from the m1tial colomzatlon of the region to the commg of Europeans Figure 2 1 

(page 10) shows the Gulf of Georgia sequence This thesis deals pnmanly with the 

Locamo Beach and Marpole umts of the sequence 

Locarno Beach and Marpole have been descnbed alternately as phases and as 

culture types The distmction between phase and culture type and the defimtion of each 1s 

not always straightforward The defimtlon of phase that many Northwest Coast 
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archaeologists use (Burley 1980, Abbott 1972) comes from W 1lley and Plulhps 

(1958 22) 

an archaeological umt possessing traits sufficiently charactenstlc to d1stingmsh 
1t from all other umts s1m1larly conceived, whether of the same or other cultures or 
civilizations, spatially hm1ted to the order of magmtude of a locality or reg10n and 
chronologically hm1ted to a relatively bnef interval oft1me 

In a semmal paper on the concept of phase, Donald Abbott ( 1972) vigorously 

pomts out the flaws with the above defimt1on and the use of phase on the Northwest 

Coast Firstly, Abbott notes Willey and Phillips' , albeit reserved, lmkage between phase 

and society Accordmg to Willey and Phillips (1958 49) " [T]he eqmvalent of phase, 

then, ought to be ' society"' Abbott does not equate phase and society for two maJor 

reasons 

First, seasonal movements to different resource extraction areas by a cultural 

group would be reflected in the archaeological record as d1stmct, seasonally specific 

assemblages (Abbott 1972, Suttles 1951) In reality the different archaeological 

assemblages would represent one cultural group at d1ffenng times of the year Therefore, 

one society may have more than one phase attnbuted to 1t dunng the same time penod, 

thus contradictmg the defimtion of Willey and Plulhps 

Abbott (1972) felt that the Locarno Beach and Marpole umts could actually be 

seasonal vanants of the same cultural group At the time of his article ambigmty m 

chronometnc datmg made hls beliefs possible However, the d1stnbution of radiocarbon 

dates has smce shown a temporal separation of the two archaeological umts with Locarno 

Beach predating Marpole (Burley 1980) 
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Abbott's (1972) second issue with phase is that simtlanty of assemblages may 

reflect economic practicality rather than ethruc affiliation Dale Croes (1987, 1992, Croes 

and Hackenberger 1988) furthers the pomt by claimmg that Locarno Beach and Marpole 

are economic plateaus and have no distmct and different cultural affiliation If similar 

assemblages are grouped together as a phase, then correlat10n between a phase and a 

smgle discrete society must be challenged 

Although Abbott ' s (1 972) first assumpt10n about the seasonal relationship turned 

out to be mcorrect, both of his problems with the use of phase are important m Northwest 

Coast archaeology Seasonally-specific archaeological assemblages could serve to spht 

prehtstonc cultures mto more than one phase and economic prachcal1ty could lump more 

than one cultural group together These two factors skewmg archaeological phases m 

d1stmctly different direct10ns would then senously quest10n the utility of the concept of 

phase on the Northwest Coast 

While most Northwest Coast archaeologists accept Abbott ' s reservations about 

the concept of phase, the term remams m widespread usage (Burley 1980) Although the 

direct lmk between phase and society is spunous, phase as an archaeological umt still has ( /, ,_,, 

classificatory value In Clustering and Sea/mg of Gulf of Georgia Sites, Matson (1974) 

exammed the nature of vanatton m the Gulf of Georgia regional sequence He found that 

although the phase relat10nshtps were built on an ad hoc subjective basis they did have 

statistical strength Matson' s study (1974) upheld the discnmmation of three separate 

archaeological uruts Locarno Beach, Marpole and the subsequent Gulf of Georgia 

grouped mdependently of each other m terms of assemblage vanabihty (Matson 197 4) 

Further, radiocarbon dates have shown a temporal d1fferent1at1on that strengthens the 

- ,,. 
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formal argument (Burley 1980) Thus, although archaeologists do not clearly understand 

what phase would mean m em1c terms there seems to be vahd grounds m usmg the 

concept as a means of classificat10n 

In a paper titled Method and Theory m Northwest Coast Archaeology, Roy 

Carlson (1983) states that he and Charles Borden chose to employ the term phase but 

never accepted the societal baggage that Willey and Ph1lhps (1958) added to 1t For 

Carlson phase does not imply society He used phase as "a workmg tool that 1s 

defined on the basis of culture content, not on time and space" (1983 33) 

To av01d the phase problem altogether Donald Mitchell offered culture type to 

descnbe the segments of the reg10nal sequence Influenced by Albert Spauldmg, 

Mitchell ' s "culture type 1s a convemently vague term which means a component 1s 

d1stmgmshed by common possession of a group of traits" (Spauldmg 1955 12) S1m1lar 

to the Willey and Ph1lhps defimt1on of phase, culture type 1s defined on the s1milanty of 

shared traits Both terms are subJect1ve as each archaeologist may conceive the amount 

of vanatlon bet\.\'een assemblages differently and may not group them together mto the 

same phases Mitchell's use of culture type however, does not imply a direct connect10n 

to a past social entity or a penod of time Although he developed the term to serve the 

direct culture h1stoncal approach. culture type does not necessanly mean preh1stonc 

culture 

Ifwe compare Carlson's (1983) vers10n of Willey and Ph1lhps' (1958) phase with 

that of Mitchell's (1971 b) culture type we see httle m the way of difference Both terms 

are arbitrary boundanes placed around sumlar components m the archaeological record 

Both phase and culture type delmeate formal patterns of associat10n between assemblages 
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mdependent of time and space Both terms funct10n as classificatory tools rather than 

descnpt1ons of past societies 

The phase-culture type debate was descnbed by Carlson (1983 33) "[a]nyone 

attemptmg to disentangle the taxonomic picture might well conclude that above the level 

of component Northwest Coast archaeologists don' t know what they are talkmg about " 

However, many archaeologists use different terms but mean the same thmg Even 

though Northwest Coast archaeologists use both phase and culture type as descnpt1ve 

categones for archaeological assemblages there 1s httle debate over the reg10nal sequence 

to which they apply The defirut10n of Locarno Beach, for mstance, whether defined as a 

phase or as a culture type 1s generally well established m the literature The difference 

between phase and culture type 1s a semantic one which, m the field of Northwest Coast 

archaeology, is imperceptible 

My choice of which term I will use m this thesis is also arbitrary I will follow 

Mitchell (1971 b) and use culture type for two reasons Ftrst, I feel Abbott (1972) makes a 

stronger argument not to use phase than do Willey and Phtlhps (1958) for not usmg 

culture type Abbott ( 1972) argues correctly, that the lmk between phase and preh1stonc 

society is spunous, yet the defirution of phase has strong connotations of prehistonc 

society Willey and Phillips (1958) feel culture type should be reserved as a more 

generahzmg term to be used to descnbe classes of phases 

Second, Mitchell 's (1 971b) use ofSpauldmg' s (1955) culture type comes without 

modification The use of phase is consistently cited as the Willey and Ph1lhps (1958) 

defirutton although apparently Carlson (1983) and Borden employed a modified version 

There 1s ambiguity m the use of phase as two defimt10ns coexist m the region Although 
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most archaeologists cite Willey and Phillips (1958), I feel that the way phase 1s used more 

closely follows Carlson's (1983) version ofthe term 

As mentioned previously the meanmg of phase or culture type 1s debated The 

direct lmk to past society has been challenged and reJected (Abbott 1972, Croes 1987, 

1992) If phases or cultures types do not represent prehistonc societies then what do they 

represent? For this thesis I will follow the meanmg argued for by Croes (1987, Croes and 

Hackenberger 1988), that 1s, economic practicality Culture types reflect a smte of 

technological adaptat10ns to best exploit a particular subsistence pattern m a given 

environment Thus they may be mdependent of ethrucity 

Evidence supportmg this position comes from basketry and artifact remams at a 

senes of sites near Hoko River, Washmgton Croes (1987) discovered that basketry style 

and culture type do not co-vary Basket weavmg has long been seen as an mdicator of 

ethnicity as basketry style does not affect function (Croes 1987) Thus weavmg style can 

be seen as an ethmc marker The artifact assemblage of the Hoko River sites was 

consistent with the Locarno Beach culture type of the Gulf of Georgia, but the basketry 

styles had clear affimties with sites on the West Coast of Vancouver Island where the 

artifact assemblages are very different Croes (1987) argues that the Hoko River sites 

represent people associated culturally to the West Coast of Vancouver Island, probably 

Wakashan speakers but employmg a Locarno Beach toolkit These people were probably 

ethnically and lmgmst1cally d1stmct from the other Gulf of Georgia populations which 

also used the Locamo Beach culture type assemblage 

A visual representation of this notion can be seen m Figure 2 2, page 15 (see also 

Chapter Three) This diagram shows the successive plateaus which correspond to the 



culture type of the regional sequence Croes and Hackenberger (1988) argue population 

mcreased gradually m the region until the carrymg capacity of a particular economy was 

surpassed Technological adaptation allowed for a rapid mcrease m population which 

marked the development of a new culture type 
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Figure 2 2 Croes and Hackenberger's Econoimc Plateaus Model of 
Gulf of Georgia Population and Culture Change 
after Croes and Hackenberger 1988.75 
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Thus culture types are not necessanly culturally determmed and emically 

important distmct1ons They are however mvaluable classificatory tools They allow 

archaeologists the ability to conceive of a long unpredictable set of culture histoncal 

events m manageable segments Beyond that, the culture types also have statistical 

strength As mentioned, Matson (1974) found that Locarno Beach, Marpole and Gulf of 

Georgia culture types are statistically valid Uillts of analysis 

My defirut10ns ofLocarno Beach culture type, Marpole culture type and the 

subphases of Marpole are hsted later m this chapter As there 1s little debate regardmg 

these groupmgs and most Northwest Coast archaeologists use the defiruttons that I cite, I 

feel confident m usmg them The phase/ culture type question deals with the meanmg of 

said groupmgs and smce I acknowledge Abbott's cnt1c1sm (1972) of the lmk between 

phase and society I choose culture type as my Uillt of analysts I envision culture type as 

per Croes (1987, Croes and Hackenberger 1988), an economic and technological plateau 

adaptation to a given situation 

The field of Northwest Coast Archaeology 1s due for some theoretical 

mtrospection wherem questions of phase and culture type should be explicitly addressed 

and a reworked and less ad hoc typology should be developed As 1t stands, the field 

funct10ns adequately with archaeologists able to commurucate their results effectively 

With this m mmd, 1t seems unlikely that anyone would attempt to create a more umform 

typology and powerful theoretical baselme, thus I will draw from the ex1stmg knowledge 

base for this thesis, while acknowledgmg 1t to be somewhat flawed 
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Culture Types 

Mitchell ( 1971 b) formulated the Locarno Beach and Marpole culture types with 

an eye towards a Gulf of Georgia regional sequence He based ms defirutions on the 

excavated components for both the Locarno Beach and Marpole culture types at the time 

of his publication The data upon which the defirut10n of the Marpole culture type is 

based is not representative of the entire Gulf of Georgia, but is skewed toward Fraser 

River sites The maJonty of excavated sites are located near the mouth of the Fraser 

River Thus Marpole is a Fraser River-centnc construct, and Marpole is difficult to 

recogmze m penpheral areas 

The Locarno Beach culture type also suffers from an unrepresentative defirution 

as it is weighted toward Gulf Island sites and thus mstead of a Fraser River bias 1t may be 

Gulf Islands-centnc (Matson and Coupland 1995) 

These issues of representativeness may be an artifact of uneven archaeological 

research or they may be related to actual changmg cultural use patterns m the Gulf of 

Georgia region In either case, the accepted defimt1ons of Locarno Beach and Marpole 

culture types may not be applicable across the entire Gulf V anat10ns withm each culture 

type, both spatially and temporally, exist and the current defimtions often mmim1ze that 

fact 

In an attempt to grapple with vanation withm Marpole assemblages, Matson et 

al ( 1980) developed three subphases of Marpole Assemblage vanabihty is explamed m 

temporal and geographic terms This thesis will contmue this process by reworkmg the 
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Matson et al (1980) study with the add1t10n of Southern Vancouver Island sites to 

examme wider geographic vanat1on for the Locamo Beach and Marpole culture types 

The next sect10n serves to outlme the state of current knowledge of the Locamo 

Beach and Marpole culture types Information regardmg the technological adaptation, 

subsistence strategy, settlement structure and geographic and temporal extent of both 

Locamo Beach and Marpole culture types will be discussed The defimt1ons of Locamo 

Beach and Marpole presented m this chapter will be referred to throughout the remamder 

of the thesis 

The Locarno Beach Culture Type 

Technology 

Charles Borden ( 1950, 1951) first proposed the Locamo Beach phase as part of 

his Early Penod based on his work at the Locamo Beach site and Whalen Farm Three 

things were clear to Borden Locamo Beach was old, 1t was "Eskim01d" m nature, and it 

was focused on sea mammal huntmg (Borden 1950, 1951 , Drucker 1955, 1958) Borden 

saw an "Esk1mo1d" character to the artifact assemblages from Locamo Beach I and 

Whalen I and felt Locamo Beach represented an "Eskimo-aleut" migration or diffused 

mfluence mto the area (Matson 1989) 

Borden' s Intermediate Penod, which will be discussed later m this chapter, 

consisted of the Marpole-Pomt Grey-Locamo Beach I and Whalen II site components 

(Borden 1950, 1951) This penod was seen as the product of another migration, this time 

from the Intenor 

Under heavy cnt1c1sm (Osbourne, Caldwell and Crabtree 1956) and swayed by 

new evidence, the "Esknn01d" ongm of Locamo Beach and the Intenor ongm of Marpole 
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were abandoned m Borden' s 1962 West Coast Crosstles wzth Alaska It was six years 

later that Borden drew together a clear picture of the Locamo Beach phase (Borden 

1968a) His Early Penod became the Locamo Beach phase 

Based on data from Borden ( 1950, 1951 , 1960, 1962, 1968b, and particularly 

1970) and from excavations at Montague Harbour (Mitchell 1971 b), Helen Pomt (Carlson 

1970) and Bowker Creek (Mitchell 1979), Mitchell ( 1971 b) presented the diagnostic 

features of the Locamo Beach culture type This hst of 19 traits ( see Table 2 1, pages 19-

20) has been adopted m many other subsequent studies ( e g Mc Murdo 197 4, Charlton 

1980, Capes 1977, Percy 1974, Trace 1981) The concept ofLocamo Beach phase as 

developed by Borden (1950, 1951 and 1970) and refined by Mitchell ( 1971 b) mto the 

Locamo Beach culture type is widely utilized withm the Gulf of Georgia region In this 

study the definmg charactenstlcs of Locamo Beach culture type as defined by Mitchell 

( 1 971 b 5 7) will be follo~ed throughout this thesis 

Table 2 1 Locarno Beach Diagnostic Traits 

( 1) Medium-sized chipped-basalt pomts, many with contractmg stems 
(2) Microblades and cores 
(3) Chipped slate or sandstone kmves or scrapers of generally ov01d or ulu shape 
( 4) Crude cobble, spht cobble, and boulder spall implements 
(5) Large, faceted ground-slate pomts and similar pomts of bone 
(6) Thick ground-slate kmves, often only partially ground 
(7) Small, well-made celts rectangular m plan and cross-section 
(8) Gulf Islands complex artifacts of as yet unknown funct10n-produced ma 
vanety of forms, some of which seem to fall withm definable, if broad types 
(Duff 1956) 
(9) Labrets of several forms 
( 10) Earspools 
( 11) Grooved or notched sinkers 
(12) Handstones and gnndmg slabs 
( 13) Heavy bone wedges 



(14) Bilaterally barbed antler pomts 
( 15) T ogglmg harpoons of unanned, one-piece toggling or composite form 
( 16) Antler foreshafts for the above harpoons 
( 1 7) Sea mussel shell celts 
(18) Clay-lmed depress10ns and alignments of vertically placed rock slabs 
(19) Sometimes associated with a now "mland" locat10n and with deposits 
contammg little shell or shell wluch is much decomposed 

Subsistence 
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The Locamo Beach culture type artifact assemblage paints the picture of a full 

mantime adaptat10n (Burley 1980, Trace 1981) The hunting of sea mammals and fishing 

is evident from the artifactual assemblage Composite togglmg harpoon valves and 

foreshafts are implicated m the huntmg of sea hons, porp01ses and seals (Borden 1950, 

1951, 1970, Borden and Archer 1974) Further, Dale Croes (1976) mterpreted long 

lengths of cordage recovered at the Musqueam Northeast site as retneving lmes for sea 

mammal hunting harpoons 

Charles Borden ( 1951) felt Locamo Beach represented a pnmanly sea mammal 

huntmg society with land mammal, birds, fish and shellfish as important secondary food 

resources More recent and scientific faunal analyses (Sterfel 1985, Wigen 1980) found 

that land and sea mammals do provide the most sigruficant portions of known 

subsistence Shellfish, salmon, hemng and other fish were also important m Locamo 

Beach subsistence The technology to preserve and store salmon developed m the 

Locamo Beach culture type (Matson 1992, Pratt 1992) The diagnosis of salmon storage 

can be accomplished by the systematic recovery and analysis of salmon bones Where the 

ratio of crarual to post-crarual bones is very small, salmon storage can be mferred (Boehm 

1973, Wigen 1980, Butler 1983) This 1s based on the ethnographic pattern of the 



removal of the ~almon head pn___9r to drymg (Suttles 1955) Thus the pomt of 

consumption of stored salmon should show an abnormally low ratio of cramal to post­

cranial skeletal elements 

Hemng was also noted as a meaningful portion of subsistence at numerous sites 

(Steifel 1985, Wigen 1980, Mitchell 1979, Mitchell 1988b, Matson 1992, and Stewart 

nd) 
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It should be noted here and m every reference to prerustonc subsistence on the 

Northwest Coast that evidence for plant use m the archaeological record 1s at best, 

sketchy The contnbut1on of plant matenal to the diet dunng Locamo Beach times is not 

well known Poor preservation, recovery problems and lack of study have all served to 

devalue the importance of flora m the Northwest Coast archaeological record All that 

can be validly stated is that it is certamly underrepresented m reconstructions of 

subsistence 

Settlement 

Whereas there 1s substantial evidence for the locat10n and seasonality of sites, 

very little archaeological evidence exists to 1llummate the nature of Locamo Beach 

settlement, known sites of which are plotted on Figure 2 3, (page 22) These sites are 

generally not associated with the mouth of the Fraser River, rather they are almost 

exclusively onented towards offshore resources (Mitchell 1971 b) 

R G Matson (1992, et al 1991) has documented a pit house at Crescent Beach 

One other possible pit house has been reported at Sequim, W ashmgton (Morgan 1998, 

1999) In addition, several post mould features have been noted at Long Harbour 

(Johnstone 1991) and Shoemaker Bay (McMillan & St Claire 1982) These bits of 

r , 
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Table 2.2 Archaeolog1cal Sites with a Known Locarno Beach Component 

Site Reference 
Willows Beach Kenny 1974 
Belcarra Park Charlton 1980 
Jack Pomt Murray 1982 
J Puddleduck Mitchell 1988b 
Montague Harbour I Mitchell 1971 b 
Little Beach Areas 1991a 
Shoemaker Bay I McMillan and St Claire 1982 
Hoko River Croes 1989 
Pender Canal Carlson 1986, Hanson 1990 
Long Harbour Johnstone 1991 
Bowker Creek Mitchell 1979 
Georgeson Bay Haggarty and Sendey 197 6 
Helen Pomt McMurdo 1976 
Valdes Island Apland 1981 
Pitt River Patenaude 1985 
Telep Peacock 1982 
Buckley Bay Mitchell 1974 
Tsable River Bndge Wigen 1980 
Marpole Burley 1979, Pratt 1992 
Beach Grove North Ball 1979 
Deep Bay Monks 1977 
Millard Creek Capes 1977 

Tsawwassen Areas 1991 b 

Locarno Beach Borden 1950, 1951 , Pratt 1991 

Whalen Farm Borden 1950, 1951, Thom and Matson 1991 

Musqueam NE Borden 1976, Borden and Archer 1974 

Crescent Beach Percy 1974, Trace 1981, Matson et al 1991 

Simonarson Gaston 1975 

Kosapsom Mitchell 1995, 1996 

Seqmm Morgan 1996, 1998, 1999 

after Matson and Coupland 1995 157 
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fragmentary evidence are all that can descnbe Locarno Beach habitat10n Little is known 

m the way of village structure or mter- and mtra- household composition 

Status differences occur durmg Locarno Beach times and can be witnessed m 

differential bunal mclusions and labret use The use of labrets as personal adornment has 

been mterpreted as a marker of high status (Cybulski 1991) As the use of these hp 

ornaments can be 1mtiated m adulthood, the nature of status differential is not understood 

In later time penods status markers, such as cranial deformation are clearly associated 

with ascnbed and not achieved status Burley and Knusel (1989) conclude that there IS no 

clear evidence for ascnbed status dunng the Locarno Beach culture type However, 

accordmg to Roy Carlson's (1987) bunal analysis, grave mclusions are associated with 

subadult mdividuals, suggestmg that ascnbed status does occur withm the Locamo Beach 

culture type It is apparent that some status differentiation does occur dunng Locamo 

Beach and it is possible that ascnbed status, although not widespread, is developmg 

Sites 

The Locamo Beach culture type IS represented across the Gulf of Georgia regigp_ 

by at least 28 sites Table 2 2 (page 23), shows the Locamo Beach assemblages identified 

at present The sites cover the range of the Gulf of Georgia region with many of the sites 

m the Gulf Islands Figure 2 3 (page 22), shows the placement of archaeological sites 

with Locamo Beach components across the Gulf of Georgia 

Datmg 

Several dozen rad10carbon dates are available for Locamo Beach and the temporal 

extent appears to be from 3500/3300 BP to 2400 BP (Matson & Coupland 1995, Mitchell 

1990, Burley 1980) Refer to Figure 2 1 (page 10), for a graphic representation of the 



pos1t1on of Locarno Beach withm the Gulf of Georgia regional culture hlstoncal 

sequence 

The Marpole Culture Type 

Technology 
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The development of the Marpole culture type as a theoretical construct follows the 

development of Locarno Beach culture type The Intermediate Penod arose from the early 

work of Charles Borden ( 1950, 1951 ), and was later changed mto the Marpole phase 

(Borden 1970) Ongmally thought to be an intrusive Intenor adaptat10n, it later was seen 

as an m situ de_!'elopment from Locarno Beach phase The Marpole culture type was first 

presented m Mitchell ( 1971 b) Here agam, Mitchell ( 1971 b) followed Borden ( 1950a, 

1951 , 1960, 1962, 1968b, and particularly 1970) and drew together a coherent attnbute 

hst for Marpole Mitchell ' s (1971 b 52) diagnostic trait list follows 

Table 2 3 Marpole Diagnostic Traits 

( 1) Chipped-stone pomts m a number of forms, both stemmed and unstemmed, 
most of "medmm" size, but some large-leaf shapes occur, a common small 
basalt vanety is asymmetncally tnangular 

(2) Microblades 
(3) Large ground-slate pomts, some faceted, others of lenticular cross-section 
(4) Thm ground-slate fish kmves, plentiful at Fraser River sites but much less 

common at sites outside this area 
( 5) Celts of vanous sizes, generally large, made with little care, of flattened oval 

cross-section and with a rough, rounded poll , the sides often taper toward the 
poll 

( 6) Disk beads of clamshell or shale 
(7) Labrets and, possibly, earspools (mferred from sculpture) 
(8) Stone hand mauls, well made and with rupple or other decoration on top 
(9) Perforated stones, both large and small, handstones 



26 

(10) Stone sculpture, mcludmg decorated bowls, large heads with depressions m 
the top, seated human figures, decorated pipe bowls, mc1sed siltstone, and fish 
effigies 

( 11) Large needles 
(12) Sect10ned or split bone awls 
(13) Barbed, nontogglmg harpoon pomts with a tang for attachment to shaft and 

lme guards and ( or) lme hole, most are unilaterally barbed 
(14) Umlaterally barbed antler pomts, eqmvalent to the unilaterally barbed bone 

pomts of the Gulf of Georgia culture but m general somewhat larger and with 
larger barbs 

( 15) Antler wedges 
( 16) Antler sculpture 
(17) Relatively frequent use of native copper for ornaments 
( 18) Midden bunal, with positions rangmg from loosely to tightly flexed , some 

bunals with plentiful mclus10ns, dentaha, disk beads, native copper, large 
pomts, etc , some with cairns 

( 19) Skull deformation and occasional trepanation 
(20) Large post moulds and house outlmes 

David Burley' s (1979) doctoral dissertation (Burley 1980) was the first 

monograph-length pubhcat1on to look directly at a smgle culture type on the Northwest 

Coast (Matson & Coupland 1995) Usmg a multidimensional scalar analysis and a trait 

hst of 51 diagnostic features (see Table 5 3, page 79-82), Burley exammed the nature of 

Marpole technology MaJor differences m Marpole culture type traits from those of 

Locarno Beach are the prohferat10n of art and wealth obJects, changes m harpoon styles, 

raw matenals, and the presence of large house structures withm larger sites 

The Burley (1980) typology was later used m Matson et al ' s (1980) subsequent 

study on Marpole vanabihty This thesis adds to both of these prev10us studies and as 

such I will employ Burley' s ( 1980) typology for the sake of urufonmty 
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Subsistence 

Data on the subsistence of the Marpole culture type is hm1ted Three sites that 

have been well reported are Glenrose Cannery (Matson 1976, 1981), Crescent Beach 

(Matson et al 1991 , Matson 1992) and Deep Bay (Monks 1977, 1987) From these sites 

a tentative reconstruct10n of subsistence 1s possible ~!ored salmon pro~ ed a large 

portion of the diet which was focused towards manne resources Flatfish and clams 

provided seasonal supplements when available (Matson et al 1991 , Matson 1992) 

Hemng was extensively harvested where runs were abundant (Monks 1977, 1987) 

As durmg Locarno Beach, the contnbut10n of plant resources to diet 1s poorly 

understood 

Settlement 

Compared to the precedmg culture type relatively more 1s known about Marpole 

settlement The platforms associated with large plank houses are v1s1ble at Gamson 

(Kornbacher 1989), Beach Grove (Matson et al 1980), False Narrows (Burley 1989), 

Whalen Farm (Smith 192 1 ), D1oms10 Pomt (Mitchell 1971 a), and possibly Tualdad Altu 

(Chatters 1989) Further, large post moulds have been found at Marpole (Borden 1970) 

and Shoemaker Bay (McMillan & St Claire 1982) These post moulds are massive 

enough to possibly be associated with large plank houses 

Seasonality studies have shown season-specific site use Crescent Beach has been 

affiliated with wmter and spnng occupation and 1s dominated by stored salmon (Matson 

et al 1991, Matson 1992) Glenrose Cannery has been mterpreted as a spnng flatfish 

and clam harvestmg settlement (Matson 197 6, 198 1) Lastly, Deep Bay seems to be a 

focused area of hemng explo1tat10n dunng seasonal runs (Monks 1977, 1987) 



Clear evidence of ascnbed status can be inferred from the presence of cramal 

deformation dunng Marpole (Cybulski 199 l , Burley and Knusel 1989) R G Matson 

(1976) and Burley and Knusel (1989) feel sub-adult bunal mclus10ns also pomt to 

ascnbed status m Marpole 

Sites 
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Matson and Coupland (1995) identify 40 Marpole sites m the Gulf of Georgia 

The number of sites mcreases with Marpole and many of these sites occur near the Fraser 

River Table 2 5 (page 30), hsts the sites believed to possess a Marpole culture type 

component and Figure 2 4 (page 29), plots these sites withm the Gulf of Georgia 

Datmg 

Several dozen radiocarbon dates have been analyzed for Marpole and the temporal 

extent appears to be from 2400 BP to 1500/1100 BP (Matson & Coupland 1995, Mitchell 

1990, Burley 1980) There 1s some ambigmty as to the declme of Marpole and the 

mcip1ence of Gulf of Georgia, shown m the 400 years trans1t1onary penod 

The Subpbases of Marpole 

Matson et al (1980), usmg slightly modified data from Burley ( 1980), advanced a 

three subphase scheme to explam vanab1hty withm the Marpole culture type Employmg 

s1m1lar mult1d1mens1onal scalar techmques to those used by Matson (1974) and Burley 

( 1980), Matson et al ( 1980) named the Old Musqueam, Beach Grove and Gamson 

subphases of Marpole The results of their analysis are shown m Table 2 5 (page 32) and 
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Table 2.4 Archaeological Sites with a Known Marpole Component 
Site I Reference 
Montague Harbour II Mitchell 1971 b 
Helen Pomt II J McMurdo 1974 
Cadboro Bay I Mitchell 1968a 
False Narrows Burley 1989 
Marpole Burley 1979, Smith 1903, Borden 1970 
Old Musqueam Monks 1976 
Beach Grove Borden 1970, Matson et al 1980 
Pomt Grey Matson 1974, Coupland 1991 
Garrison Carlson 1960, Kornbacher 1989 
Richardson Carlson 1960 
Cattle Pomt 
North Saamch 
Deep Bay 
Shoemaker Bay I 
Musqueam Northeast 
Glenrose Cannery 
Port Hammond 
Sumas 
Crescent Beach 
English Bluff 
Whalen Farm 
Btrch Bay 
Cherry Pomt 
Nooksack 
Bellmgham Bay 
Hill Site 
Btrds Eye Cove 
Diomsio Pomt 
Argyle Lagoon 
Maple Bank 
Fox Cove 

Carlson 1960 
Smith 1907 
Monks 1977, 1987 
McMillan and St Clatre 1982 
Matson 1974 
Matson 1976 
Smith 1907 
Grabert and Larsen 197 5 
Percy 1974, Matson et al 1991 
Sutherland n d 
Seymour 1976, Thom 1992 
Gaston 1975 
Gaston 1975 
Grabert and Larsen 1975 
Burley 1980 
Hall and Haggarty 1 981 
Wilmeth 1978, Burley 1980 
Mitchell I 971 a 
Carlson 1960 
A McMurdo 1976 
Kidd 1969 

Locarno Beach Borden 1950 
Tsawwassen Areas 1991 b 
Water Hazard Site Bernick 1989 
Long Harbour Johnstone 1991 
Biederbost Nordqmst 1976 
St Mungo Calvert 1970, Boehm 1973 
Liqmd Atr Sneed 1970 
Pender Canal Hanson 1990, Carlson 1986, 1990b 

Duke Pomt Murray 1982 

after Matson and Coupland 1995 202 
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Figures 2 5, 2 6 and 2 7 (pages 33-35) The distnbution of the three Marpole subphases is 

plotted m Figure 2 8 (page 36) 

Figure 2 5 (page 33), shows the fust two dimensions of multidimens10nal scalmg 

As can be seen, there are three distmct clusters which represent the three subphases of 

Marpole Twenty well documented site components from across the Gulf of Georgia 

region which employed the Burley (1980) typology were used m this study Figure 2 6 

(page 34), shows cluster analysis of the output of dimens10ns one and two of 

multidimens10nal scalmg This dendrogram shows a clearer picture of how the site 

components are related Figure 2 7 (page 35), is the output of dimensions three and four 

of multidimensional scalmg Here a pattern that separates mainland from island sites is 

noted This thesis adds new sites to the twenty site components used by Matson et al 

(1980) and replicates the statistical procedures employed m that study (see Chapter Six) 

The Old Musqueam subphase has decidedly Locamo Beach-hke attnbutes and the I 

- 7 
Gamson subphase is similar to the Gulf of Georgia culture type Old Musqueam can be \ 

distmgmshed from Locamo Beach by havmg fewer cobble tools, shaped stone abraders, 

hammerstones, stone saws, bone chisels and wedges, and composite togglmg harpoons 

(Matson et al 1980, Matson & Coupland 1995) More trad1t10nally Marpole diagnostic 

artifacts such as hand mauls and urulaterally barbed harpoons are limited to Beach Grove 

and Gamson subphases 

The Gamson subphase is identified by a shift to non-hth1c mdustnes such as 

bone, antler and wood This subphase is also noted as not havmg labrets and microblades 

which are diagnostic of Locamo Beach and Early Marpole The Beach Grove subphase 1s 

a trans1t1onal phase between the Old Musqueam and Gamson subphases W1thm this 
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Table 2.5 Subphases of Marpole Site Components 

Site Borden or Abbrev1ahon 
Component U.S. Site# Used Subphase 
Montague Harbour II DfRu 13 MH2 Gamson 
False Narrows I DgRw4 FNl Gamson 
Gamson 45SJ25 G Gamson 
False Narrows II DgRw4 FN2 Gamson 
Beach Grove 57,61,79 DgRsl BG 57,61 ,79 Gamson 
Deep Bay II D1Se 7 DB2 Gamson 
English Bluff DgRs 11 EB Gamson 
Pomt Grey DhRt5 PG Gamson 
Helen Pomt IIA DfRu8 HP2A Beach Grove 
Helen Pomt IIB DfRu8 HP2B Beach Grove 
Hill Site DfRu4 HS Beach Grove 
Whalen Farm DfRs 1 WF Beach Grove 
Marpole II DhRsl M2 Beach Grove 
Beach Grove 80 DgRs 1 BG80 Beach Grove 
Beach Grove 62 DgRs 1 BG62 Beach Grove 
Crescent Beach III DgRr 1 CB3 Old Musqueam 
Fossil Bay I 45S1105 FBI Old Musqueam 
Musqueam NE DhRt4 MNE Old Musqueam 
Old Musqueam DhRt 1 OM Old Musqueam 
Glenrose Cannery III DgRr6 GC3 Old Musqueam 
after Matson et al 1980 103 
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subphase, hand mauls, umlaterally barbed harpoons, cranial deformation and nch grave 

inclus10ns all appear in the archaeological record Matson and Coupland (1995) note that 

as of yet there is httle rad10carbon help m separatmg Beach Grove and Gamson 

subphases but stratigraphy at False Narrows enables them to place Beach Grove between 

Old Musqueam and Gamson subphases 

The subphases of Marpole may be seen as transitlonary steps on a contmuum 

between the Locamo Beach and Gulf of Georgia culture types Assemblages vary 

through time but a general trend of increase m non-hth1c and composite tools 1s noted 

(Matson and Coupland 1995) There remams some ambigmty m the defirut10ns of each 

subphase, however, they will be used m regard to the proposed study It 1s possible that 

this thesis will provide a better understandmg of the Marpole trans1t1on and perhaps one 

or more of the subphases of Marpole will also be refined and better understood as a 

result It 1s also possible that new Southern Vancouver Island specific subphases may be 

discovered 

The precedmg chapter defined Locarno Beach and Marpole culture types as well 

as the subphases of Marpole These defirut10ns will be used in subsequent sections and 

be integral m a descnpt10n of the results The next chapter discusses the shift from 

Locarno Beach to Marpole and possible explanat10ns of why the trans1t1on happened 

/ 
r 
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This chapter outlmes some of the existmg explanations of the Locamo Beach -

Marpole transition The explanat10ns presented do not cover the entire spectrum of 

available explanations but do provide useful mformation m evaluatmg the d1stmctiveness 

of the archaeological record of Southern Vancouver Island 

As mentioned m the prev10us chapter, Marpole sees a marked mcrease m 

soc10cultural complexity The Locamo Beach - Marpole transition 1s a cntical time penod 

m the development of the hallmarks ofhistoncally and ethnograplucally documented 

Northwest Coast cultures Marpole sees the apparent nse and/or mtensificatlon of 

resource specialization, sedentism, cooperative housmg, hereditary ascnbed status and 

wealth accumulat10n, all charactenstic of contact penod Northwest Coast cultures 

(Matson and Coupland 1995) In addition, a social system of rankmg develops mto what 

many call a chiefdom (Coupland 1985, Croes and Hackenberger 1988, Ames 1983) 

Incipient social classes are bemg created and entrenched m the social fabnc (Donald 

1985, Matson 1989) 

The explanations of the Marpole transition presented m this chapter seek to 

explam not only a change m the culture lustoncal sequence but also the processes by 

which soc10cultural complexity develops In several mstances, the explanation presented 

is meant to descnbe the more general process of the nse of status mequahty These 

explanations however see status mequahty as developmg m consort with the Marpole 

transition and therefore 1mphcitly explam the transition 

The explanations are grouped mto two basic themes ( 1) dislocation explanations 

(2) contmwty explanations For each theme several explanations from different 
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archaeologists will be presented These explanations are not discrete entities unto 

themselves Each one bmlds on data and ideas of previous archaeologists, and there 1s 

much overlap m theoretical framework between the explanations Differences emerge as 

archaeologists search for the root cause of the Marpole transition and which factors are 

merely concomitant 

D1slocatlon Explanations 

The first general senes of explanations of preh1stonc culture change for the Gulf 

of Georgia deal wtth dislocation Migration as an mterpretatlon of culture change m the 

Gulf of Georgia is as old as the archaeological research itself(Hill-Tout 1895, 1903, 

1904, 1905, 1907, Smith 1907) These dislocation explanations attempt to explam the 

Marpole trans1t10n m terms of population movement The focus of mterpretat1on 1s rapid 

change m the artifact assemblage at the Locamo Beach - Marpole mterface This change 

1s seen as the product of a new people bnngmg new technology Similanties with 

previous occupations are said to be the result of diffusion dunng population replacement 

These explanations take the general form of a coastally-adapted population often 

descnbed as Esktmo1d m character bemg replaced by an mtenor or Plateau population 

movmg downstream from the Fraser River Canyon Several researchers over the last one 

hundred years have come up with similar explanations focusmg on t1us replacement 

Charles Hill-Tout (1895 112), beheved man "mvasion of hostile people" based 

on ms excavation at the Marpole site He deduced that a population of "Eskimo1d" 

people was replaced by an mtrusive group Hill-Tout (1895) based 1us findmgs on an 

analysis of head shape m bunals, where he noted two distinct populations The first 
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group whom he associated with the Eskun01d toolkit was dohchocephahc, or long­

headed The mtrusive group was seemmgly brachycephahc, or broad-headed (Hill-Tout 

1895, 1948) Hill-Tout provided very httle mformatlon regardmg where his bunal 

specimens were recovered and only mcluded measurements for two crarua (Beattle 1985, 

Carlson 1990a) Although sub3ective and speculative, Hill-Tout's (1895, 1903, 1904, 

1905, 1907 and 1948) work planted the dislocation seed m the mmds of subsequent 

archaeologists 

Harlan Smith (1907, 1921 and 1929) was the archaeologist for the Jesup North 

Pacific Expedition headed by Franz Boas In this capacity, Smith played a maJor role m 

excavatmg and documentmg archaeological sites on the Northwest Coast His 

excavations at Port Hammond and at the Marpole site led Smith to envision a migration 

mto coastal areas by Intenor peoples (Smith 1907) These people, he thought, brought 

with them a tool mdustry adapted to the Fraser River Canyon He also found evidence for 

a populat10n separation between round-headed people and long-headed people which 

followed Hill-Tout' s class1ficat10n (Smith 1907) Smith was less theoretically mclmed 

than Hill-Tout, spendmg much more of his time on site descnption than on explanation of 

change However, the common theme of an mtenor to coast migration was still evident 

Based on a mismterpretat10n of Boas ( m Smith 1903 ), Ph1hp Drucker ( 194 3) saw 

the same head shape pattern as Hill-Tout (1895) (Carlson 1990) Drucker (1955) blended 

this revival ofH1ll-Tout' s populat10n replacement with archaeological data and surmised 

an older and more widespread coastal adapted "ice hunting stratum" was replaced by a 

Plateau or mtenor culture 



The first scientific excavations m the provmce were undertaken by Charles 

Borden m the 1940s and 1950s Borden (1950, 1951, 1958, 1960) followed a similar 

theme as the other archaeologists prev10usly ment10ned He also believed m a pnmary 

"Eskimoid" culture bemg replaced by an "Intenor adapted" culture Borden based his 

conclusions on excavations at a number of Gulf of Georgia sites (1950, 1951, 1958, 
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1960) and his excavation techruques were much more advanced and systematic than those 

ofh1s predecessors Although his excavat10ns were precise his analysis, however, was 

still subJechve and lacked modern scientific ngor 

Borden was seen by most as the "Father of Bntish Columbian Archaeology" 

(Matson and Coupland 1995 vi) and his views held sway with httle opposit10n until one 

of his students, Donald Mitchell (1971 b), offered a well-argued contmmty explanation 

Borden himself softened his viewpomt of dislocat10n m later publications (1962, 1968a) 

After Mitchell's (1971 b) refutation of Borden' s Eskim01d-Intenor migration explanation, 

discontmmty m the Gulf of Georgia was left for dead by virtually all Northwest Coast 

archaeologists (Burley 1980) 

David Burley revisited the migration topic m his doctoral dissertation (1979, 

published as 1980) His explanation followed the basic themes of the previous 

discontmmty theonsts but for the first time he argued populat10n replacement with well 

documented and scientific data Where earlier attempts at discussmg head shape had been 

at best subJective, Burley now employed modem multivariate techmques from physical 

anthropology m his exarmnat10n of crama The result, accordmg to Burley and Beattie 

( 1987), 1s the separation of two prehistonc populations, one they termed Locarno and the 
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second they called Sahsh The Locarno population existed dunng Locarno Beach times 

and the Sahsh dunng Marpole and Gulf of Georgia These two groups follow the general 

separation mitially noted by Hill-Tout (1895), Smith (1903) and Drucker (1943) as much 

as a century earlier 

In consort with the idea of a population replacement, Burley adds a complex 

feedback explanation for the Marpole transition (see Figure 3 1, page 44) 

Burley envisions the pre-Marpole people as generalized hunter-gatherers grouped 

m small mobile egahtanan bands (1980, 1983) He believes these people, represented by 

the Locarno skeletal populat10n and Locarno Beach toolkit, hved m the Gulf of Georgia 

region subsistmg on a diversified coastal resource base 

Contemporaneously m the Fraser River Canyon where resources were limited to 

land mammals and anadromous fish, the ancestors of Burley and Beattie' s ( 1987) Sahsh 

populat10n developed more specialized artifact mdustnes for a more specific resource 

base (Burley 1980,1983) Burley (1983) cites data from M1tchell (1971b) and Matthewes 

( 1973) of a decreased availability of land mammals m the region around 3000 BP due to 

climatic change Accordmg to Burley ( 1983 ), this caused a further specialization on 

salmon procurement m the Fraser River Canyon The technology of salmon storage had 

been prev10usly developed (Schalk 1977,Croes and Hackenberger 1988, Matson 1992) 

and was at thls time mtensified m the face of economic necessity 

This mtensificat10n was hypothesized to have happened where the Fraser River 

first narrows, near present day Hope/Yale (Burley 1980,1983). Burley (1980, 1983) 
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believes the canyon gave nse to mcreased resource spec1ahzat1on pnor to the Gulf of 

Georgia for three reasons 
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First, as previously mentioned, the Fraser River Canyon had a more specific 

resource base than the Gulf of Georgia, leavmg canyon populations with fewer economic 

alternatives m times of resource stress Where the peoples of the Gulf of Georgia had the 

choice of manne and foreshore fauna to even out cyclical fluctuations of other resources, 

canyon dwellers had only one opt10n, salmon mtensificat1on 1 

Second, Burley ( 1980) notes that salmon procurement m the Fraser River Canyon 

1s technologically less complex than its coastal counterpart The concentration of salmon 

m the nver canyon allows for a simpler technology of exploitation Dip nets are all that 

are needed to catch salmon m the backeddies and restmg pools of the Fraser River 

Canyon Coastal adaptation of the salmon fishery reqmred the development of complex 

composite technology and the cooperat10n and orgaruzatlon of a large labour force Stone -
we1rs and reef-nettmg, two extract10n techniques employed m the Gulf of Georgia, 

reqmre considerably more technological and labour mvestment than does dip nettmg 

(Schalk 1977, Kew 1992) From this Burley argues the simpler form is most hkely the 

ancestral, a sentiment echoed by Kew ( 1992) 

1 As ment10ned m Chapter Two the contnbutlon of plants to prehtstonc diets is unknown 
This explanation and several others argue for changes m subsistence but neglect the use 
of plant resources m the1r subsistence reconstructions This undermines the credibility of 
such explanations of culture change based on subsistence reorgaruzation See Peacock 
1998 
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Th1rd, as noted by many archaeologists from Hill-Tout (1895, 1903, 1904, 1905, 

1907, 1948) and Smith (1907, 1929) to Borden (1950, 1951, 1958, 1960) and Burley 

( 1980, 1983) the Marpole assemblage has a distmctive mtenor appearance and has key 

differences with the precedmg Locarno Beach Thm faceted ground slate kmves and 

changes m proJectlle point style are 1mphcated as of Plateau ongin (Burley 1980) Burley 

and Beattle ( 1987) note the affiliation of thm ground slate kmves m the much older 

Eayem phase m the Fraser Canyon The authors also argue that proJectlle pomts vary 

considerably from a maJonty of ground stone forms m Locarno Beach to mostly crupped 

stone vanet1es in Marpole Also, changes in harpoon style, the authors argue, indicate a 

populat10n replacement The composite togglmg harpoons of Locamo Beach are replaced 

with unilaterally barbed vaneties Burley and Beattle (1987) see trus as a sruft to a more 

fragile and less efficient technology, a s1tuat1on not easily explained using contmmty 

The authors argue that contmmty should show the mcreased refinement and efficiency of 

technology which 1s not occumng 

Burley incorporates trus idea of a population replacement into his explanation for 

the development of the Northwest Coast cultural pattern (see Figure 3 1 page 44) 

Burley's (1980, 1983) explanation 1s mdependent of the Marpole transit10n, however 1t 1s 

clear that he views the transition as the penod when the Northwest Coast cultural pattern 

develops Burley (1980, 1983) operates on the assumption ohms population replacement 

and the processes depicted m Figure 3 1, apply to the new settler population In this 

explanation, Burley (1980, 1983) sees salmon storage technology as a necessary 

preexistmg condition (Schalk 1977) 
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The impetus for change would be a new population from the Fraser River Canyon 

settlmg on the coast and overtaxmg the carrymg capacity m the Gulf of Georgia This 

new group, havmg already adapted a specialized resource strategy from the canyon, 

employed this new techruque at the mouth of the Fraser River Their technology of 

extraction needed to be adapted to new conditions and the organization of labour needed 

to be expanded, thus Burley (1980, 1983) suggests the development of headmen to fill the 

role of labour organizers 

Once thts feedback loop descnbed by Burley (1980, 1983) begms m motion, 

competition for labour and population mcrease serve to accelerate the rate of change 

Small status mequahties present m pre-Marpole populations are magrufied as the resource 

owmng ehte become disassociated from the labounng class Thts process is compounded 

over time as ever mcreasmg surpluses are appropnated by the ehte and used to remforce 

their prestige over others via trade and potlatchtng 

The discontmmty explanations have, for the most part, themselves been replaced 

by more generally accepted explanations of contmmty The early skeletal evidence of 

Hill-Tout (1895) and Drucker (1929) was reJected as unscientific and ignorant of cultural 

cranial deformation practices The newer osteolog1cal evidence of Burley and Beattie 

(1987) has not been universally accepted as conclusive (Matson 1989, Mitchell pers 

comm ) In addition, Curtm' s ( 1999) work on Gabnola Island has shown evidence for 

contmmty m skeletal assemblages Burley's explanation although s1gruficantly more 

developed than previous d1scontmmty explanations, is still nfe with speculation A 

number of key assumptions, if found to be false, would nullify hts m1gration explanation 
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The processes explamed by Burley (Figure 3 1, page 44), may have operated 

mdependently of a population movement Although Burley (1980, 1983) apphes Figure 

3 1 to his settler population, it may have equally affected any m sztu population 

The maJor differences that appeared to exist m the artifact assemblages of Locamo 

Beach and Marpole have been lessened with the identification of Matson et al 's (1980) 

subphases of Marpole The subphases provide an empmcal basis for a continuous m sztu 

development of the Gulf of Georgia cultural sequence as proposed by Mitchell (1971 b) 

Statistical support for internal evolution from Locamo Beach through Marpole to the Gulf 

of Georgia culture type has been widely accepted (Matson et al 1980, Matson and 

Coupland 1995, Mitchell 1990, Carlson 1990a) When viewed subjectively, the artifact 

assemblage, much hke the osteological evidence, offers a perception of difference Many 

researchers have focused on the importance of that perceived difference and argued that 

only d1scontinmty can account for the apparent change D1scontinmty 1s contingent on a 

pronounced shift m technology at the Locamo Beach - Marpole interface, if that shift is 

not dramatic then d1scontmmty 1s controvertible 

The apphcabihty of dislocation explanations will be revisited m Chapter Seven 

In hght of new evidence provided by this thesis, discontmmty may prove more hkely than 

currently thought 

Contmmt) Explanations 

The second set of explanations favours contmmty and also has a long standmg 

basis m the Gulf of Georgia The works of Boas (1889, 1890, 1894, 1909) and Kroeber 

( 193 9) concentrated on m sztu development of traditional cultures Donald Mitchell 
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( 1971 b, 1990) has been a staunch proponent of the contmmty explanation for culture 

change m the Gulf of Georgia Rather than focusmg on change m the archaeological 

record, Mitchell looked at contmmt1es between Locarno Beach and Marpole He found 

contractmg stem chipped stone pomts, large leaf shaped crupped stone pomts, 

m1croblades, faceted ground slate kmves, labrets, earspools and grooved or notched 

sinker stones m both culture types (Mitchell 1971 b) Matson (1989 9) furthers the pomt 

by statmg that artifact types uruque to Locarno Beach are often rare "and ltttle difference 

m the abundance of common artifacts actually appears to be present between Locarno 

[Beach] and the later Marpole matenal" 

Mitchell ( 1971 b) also exammed skeletal and ethnographtc data and found no 

evidence m osteologv or oral rustory to support a population replacement dunng the 

Marpole transit10n On the contrary, lmgmsttc evidence pomts to a long established 

presence of Salish m the Gulf of Georgia reg10n (Mitchell 1971 b, Suttles and Elmendorf 

1962, Jorgensen 1969) In addition, ethnograpruc Coast Salish lacked the mtlitansttc 

orgamzatton needed if they had been the aggressors m a population replacement (Mitchell 

1971 b) 

Based on strong evidence and a clear argument, Mitchell ' s (1971 b, 1990) views 

have won favour wtth virtually all Northwest Coast archaeologists There 1s also 

statistical support for contmmty, Matson (1974 and Matson et al 1980) used 

multidimensional scalmg analysis m rus studies and concludes that contmmty best 

explams the Locarno Beach - Marpole transition, although he notes that the possibility of 

population migration has not been completely ruled out (Matson 1989) 
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Whereas d1scontmmty views change as the result of population movement, here 

the change is the product10n of m sztu adaptation to changmg ecological factors There 1s 

much debate m the archaeological commuruty as to the varymg importance of these 

factors as each researcher looks for a pnme mover Climate change, technology, social 

organization and conflict have all been implicated as the impetus for the Marpole 

transition (see Table 3 1 page 52) 

When Mitchell ( 1971 b ), conceived of the change from Locamo Beach to Marpole 

he saw the sluft as a product of climate change He felt changmg cl1mate caused a 

reonentat10n of society to best exploit a changmg resource base Locamo Beach was 

focused on a generalized resource base, with sea and land mammal 1mportant, as evident 

m the artifact assemblage and site distribution Locamo Beach sites were centred on the 

Gulf Islands and possessed a generalized toolkit (see Chapter Two) Marpole marked a 

sluft away from the Gulf Islands and m the direction of the Fraser River This move 

comcided with the replacement of a generalized subsistence strategy with a more 

specialized strategy based on salmon (Mitchell 1971 b) 

Mitchell (1971 b) felt that a coolmg climate lead to a decrease m oak and camas 

Deer and wapiti populat10n were also adversely affected This produced a sigmficant 

disrupt10n to the generalized subsistence strategy bemg employed durmg Locamo Beach 

Marpole reflects the mtensification on salmon as a copmg mechanism to deal with 

resource stress (Mitchell 1971 b) 

Croes and Hackenberger (1988) offer a different explanation based on resource 

depletion denved from the pnnciples of Human Evolutionary Ecology Bmldmg on 
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previous work (Croes 1987, see Chapter Two for a discussion), Croes and Hackenberger 

( 1988) see Locarno Beach and Marpole as economic plateaus and the mterface between 

them as a technological adaptat10n which caused rapid change (see Figure 2 2, page 15) 

The authors believe that Locarno Beach represents a generalized seasonal 

procurement strategy Sea and land mammal, fresh fish, shellfish, and plants make up the 

maJonty of the diet (Croes and Hackenberger 1988) In addition, Croes and 

Hackenberger ( 1988) believe that storage of flatfish is also occurnng and foreshadows the 

development of salmon storage m Marpole They hypothesize that dunng Locarno Beach 

population growth outstnps carrying capacity, particularly m winter, where shellfish 

gathenng is the limitmg factor (Croes and Hackenberger 1988) Over-collectmg of 

shellfish would serve to decrease the shellfish population's ability to recover, thus further 

depletmg the resource Croes and Hackenberger (1988) believe an economic shift was 

made to specialize on salmon storage to overcome seasonal food shortages The 

technology of fish storage was m place dunng Locarno Beach but was not mtensive 

(Matson 1992, Pratt 1992) Economic necessity forced its mcreased use m Marpole 

Mitchell ( 1971 b) and Croes and Hackenberger ( 1988) believe Marpole is the 

archaeological expression of the shift to stored salmon as a pnmary resource They see a 

salmon storage economy as vital to the production of surplus, the development of 

sedentism, and the evolut10n of hereditary status mequahty The next few authors I will 

discuss focus on the nse of status mequahty after the storage of salmon had been 

developed Several of these explanations are meant as general models for the nse of 

status mequahty on the Northwest Coast When applied to the Gulf of Georgia region, 



Table 3 1 Contmmty Explanat10ns 

Archaeolo21st Reference Prime Mover Result 
Mitchell 1971 b Climate change Cooling climate dunng postglac1al leads to decreased 

oak, camas, deer and wap1t1 Forced reliance on 
other resources Salmon harvestmg becomes 
mtens1fied 

Croes and 1988 Techno log1cal 
adaptat10n to 
resource depletion 

Populat10n pressure at the end of Locamo Beach 
overtapped carrymg capacity for wmter shellfish 
explo1tat1on Depletion of resource base leads to 

development of storage technology to overcome 
this madequacy Intens1ficat1on and spec1ahzat1on 
on salmon storage the result 

Hacken berger 

Matson 

Coupland 

Hayden 

Ames 

Mitchell 

1983, 1989 Resource 
1992 ownership 

The most reliable and abundant resources become 
owned Sedent1sm develops to enforce ownership 
rights Over time, differential hereditary access to 
resources creates mequality 

1985 Restncuon of Group ownership of predictable resources occurs 
access to resources SedentJsm for resource defense develops 

Resource spec1ahzation for economic efficiency 
follows Competition for labour control and surplus 
production selects for leaders Internal rankmg 

arises as a pos1t1ve feedback loop as household size 
increases 

1994, 1995 Compet1t1ve feasts Wealthy md1v1duals hold competitive feasts m which 
they give gifts and food, m return they receive the 

promise of future repayment The wealthy collect 
their debts via labour durmg salmon season m order 
to generate larger surpluses Surpluses are used to 

1983 

1989 

H1erarch1cal 
mformat10n flow 

Circumscnpt1on, 
Conflict 

hold more grandiose compet1t1ve feasts 

Temtory becomes cucumscnbed by mcreasmg 
population Once res1hant systems become 
constramed H1erarch1cal mformatJon flow provides 
more efficient momtormg of cultural and 
environmental shifts Rankmg develops as a stable 

response for adaptation 

Temtonal expansion of neighboring groups forces 
the development of internal soc10cultural complexity 
This complexity 1s expressed archaeolog1cally as 
Marpole 
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these models become explanations for the Locarno Beach - Marpole trans1tlon, as tlus 1s 

the penod m which the hallmarks of ascnbed status mequality develop I will discuss 

each explanat10n with regards to the Marpole trans1t1on but the 1mplicat10ns of the 

author' s models may be broader reachmg than I descnbe 
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Matson (1983 , 1985, 1989, 1992) sees the pnme mover for the Marpole trans1t10n 

as bemg resource ownership, assertmg that due to circumscnptlon, abundant and 

predictable resources become owned He feels that for ownership to occur there must be 

worthwhile d1v1dends The mvestment of ownership, 1 e defense of owned resources, 

will only m1t1ally be profitable m abundant and predicable resources As the system 

becomes more c1rcumscnbed, lesser quality resources will be mcorporated mto owned 

temtory In other words the more compet1t1on for resources, the more ownership of 

resource areas should be expected Matson (1983, 1989, 1992) notes that salmon 

procurement zones should be the first owned resource areas as they are the most abundant 

and predictable Sedentlsm develops as a temtonal defense techmque to protect 

ownership nghts Matson (1983 , 1989, 1992) also believes that ownership of salmon 

fishmg locations coupled wnh sedent1sm led to spec1ahzat1on of salmon harvestmg He 

feels that with mcreased reliance on the salmon harvestmg more efficient technology 

would develop to better exploit the fishery Famihanty breeds efficiency Matson (1983 , 

1989, 1992) uses this logic to explam the thm ground slate krufe mdustry as adaptive for 

salmon processing Burley (1980, 1983), on the other hand mvokes this as evidence of 

dislocation 
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Matson ( 1 992, n d ) has shown that mtensive salmon storage predates the Marpole 

transit10n at at least one site, Crescent Beach Given that the technology to mtensively 

explmt salmon 1s not d1rectly related to the Marpole assemblage, the meanmg of Marpole 

1s questioned Mitchell (1971 b, 1990) and Croes and Hackenberger (1988) see the 

Marpole culture type as the product of mtensive salmon exploitation Matson ( 1992) 

feels that Marpole represents mcreased efficiency m the explmtatlon of salmon resources 

This efficiency was gamed through fam1lianty with the mtensive salmon harvestmg 

garnered through resource ownership mduced sedent1sm 

The Deviation Amphfymg Model of the Evolution of Status Inequality (Figure 

3 2, page 55), shows Coupland' s (1985) explanation for the Marpole Transition In his 

explanat10n, Coupland (1985) follows similar Imes of reasonmg as does Matson (1983 , 

1989, 1992) shown above Coupland (1985) sees restnction of access to resources as the 

pnme mover much hke Matson's (1983,1989,1992) resource ownership explanation 

Coupland (1985) believes successive restnctlons m access cause further mtens1ficatlon m 

the processes of status mequahty development Unhke Matson's (1983, 1989, 1992) 

explanation where successive stages of resources become owned, from high quality 

abundant and predictable resources to lower quahty, more patchy ones, Coupland's 

( 1985) explanat10n sees successive constnctton of ownership groups, from extended 

family through to mdividual leader 

The Deviation-Amphfymg Model shows the progression of access restnction 

stages, each stage causmg further changes m the social system Resource specialization, 

sedentism and cooperative housmg are outcomes of lillt1al restnctlons (Coupland 1985) 
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The second narrowmg of the corporate group mtensifies this process by creatmg 

competition for labour, wealth and prestige (Coupland 1985) The last stage sees the 

mst1tut10n of hereditary wealthy soc10pohtical elites (Coupland 1985) 
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Coupland (1985) argues that lus explanation based on deviation-amphficat10n or 

positive feedback differs from others that are based on negative feedback Resource 

depletion explanations are based on the mverse relat10nsh1p between resource availability 

and status mequahty Coupland's (1985) explanation looks at the positive lmk between 

mcreasmg restnctlon of access to resources and mcreasmg status mequahty 

Bnan Hayden ( 1994, 1995) offers a completely different explanation for the 

development of Northwest Coast soc10cultural complexity Hayden (1994, 1995) 

developed his explanation to suit Plateau prehistory but readily exports his findmgs to the 

coast and more generally to complex hunter-gatherers everywhere For Hayden (1994, 

1995) the pnme mover behmd the nse of status mequahty is more personal Competitive 

feasts are an arena to showcase prestige and create social obligations (Hayden 1994, 

1995) These competitive feasts, known ethnograph1cally on the Northwest Coast as 

potlatches, mvolve mdividuals distnbutmg gifts and food m lavish displays of wealth 

(Boas 1894) 

Hayden (1994, 1995) believes that through the potlatch mdividuals could 

exchange wealth for social obhgat10ns that must be repaid m future These debts could 

be collected via labour dunng salmon harvesting season This would allow the wealthy to 

generate an even larger surplus Hayden (1994, 1995) feels this surplus would be 

remvested m potlatclung to raise mdiv1dual prestige and create further social debts A 



feedback mechanism develops whereby the wealthy get wealthier and the poor become 

labour which 1s mcreasmgly m demand Thus, small uutial differences m wealth and 

prestige occumng dunng Locarno Beach were amphfied m Marpole through md1v1dual 

compet1t10n 
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Kenneth Ames (1979, 1981 , 1983, 1985, 1995) developed a general model of 

rankmg among foragmg groups The model looks to define the process by which rankmg 

evolves m hunter-gatherer populations worldwide Ames (1983) apphes his model to the 

Northwest Coast and more specifically the Gulf of Georgia Although mtended for the 

evolution of rankmg as a whole, his explanation can be related directly to the Marpole 

transition 

Ames (1983) defines foraging societies as resihent systems That is, the 

generalized nature of subsistence and social mteraction allows for a great deal of 

flex1bihty m adaptat10n (Ames 1983) In the Gulf of Georgia, where population mcreased 

dunng Locamo Beach and became crrcumscnbed, the resiliency of the system was lost 

The ability of the system to adapt became limited to mtemal mechamsms (Ames 1983) 

One means of mtemal adaptation 1s rankmg Ames (1983) feels rankmg was chosen 

because of the efficiency of luerarclucal mformatlon flow Rankmg allows for rapid 

response to environmental and cultural changes through vertical d1ssemmat10n of 

knowledge Thus, changes m resource availab1hty are more efficiently coped wtth when 

fewer lugh rank.mg md1viduals makmg communal decisions 

Along a similar vem, Mitchell (1989) proposes that crrcumscnption 1s the dnvmg 

force belund the development ofMarpole Unlike Ames (1983,1985) however, Mitchell 
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( 1989) looks to external rather than internal stimuli for the Marpole trans1t1on Based on 

his work m the Queen Charlotte Strait, Mitchell (1989) discovered evidence for 

Wakashan temtonal expansion between 2500 and 2000 BP To the West, Nuu-chah­

nuulth speakers may have also been making inroads into the area (McMillan 1998) 

Mitchell (1989, 1990) feels Marpole may be a response to this external threat of tern tonal 

expansion ofneighbonng groups This follows the logic of Cameiro ' s (1970) 

Circumscnption Theory Internal complexity can anse m reaction to external pressure 

The contmmty explanations have focused on m sztu development across the 

Locamo Beach - Marpole mterface As has been presented, each researcher has a 

different viewpomt on the pnme mover which explam the transition These explanations 

are nfe with speculation and the archaeological lmphcations of each explanation are 

difficult to test This gives very httle ability to chose between them and at this pomt I 

will not 

I currently favour a synthetic explanation which sees inadequate resource 

availability, whether produced by resource depletion, populat10n growth, unequal access 

to resources or other phenomena stimulating an intensified reliance on the salmon fishery 

Exploitation of other resources cannot be readily intensified Croes and Hackenberger 

(1988) believe that an intensificat10n of the wmter shellfish industry may have been 

attempted but instead produced resource deplet10n as shellfish stocks were over-collected 

and could not recover Anadromous fish resources are the only ones that can be 

mtensified without damage to the future of the resource (Matson 1989, Schalk 1977) 

Tlus mtensificat1on of the salmon fishery led to a large product10n surplus By some 
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mechanism, perhaps ownership, obhgat1on or access restnct1on, this surplus was not 

available to all members of society Status meqmties grew as the wealthy remvested the 

surplus through trade and potlatchmg The power of the ehte was stab1hzed by marriage 

alliance and warfare Trus senes of mterconnected processes 1s expressed 

archaeologically as the shift from Locarno Beach to Marpole 

Contmmty as an explanation of the Marpole trans1t1on will be rev1s1ted m 

subsequent chapters This thesis provides more fodder for the theoretical d1scuss10n of 

the trans1t10n and Will be discussed further m Chapter Seven 

Summary 

This chapter has summanzed several of the explanat10ns for the Locarno Beach -

Marpole trans1t10n Two general schools of thought have been traced, one which looks at 

d1slocation and the other at contmmty Based on current evidence and the consensus of 

opm1on (Burley 1980, Matson 1989, Mitchell 1990, Matson and Coupland 1995), 

contmmty 1s favoured D1slocat1on reqmres an abrupt assemblage change at the Locarno 

Beach - Marpole mterface Usmg Matson et al ' s (1980) subphases of Marpole there 1s 

not an abrupt shift The Old Musqueam subphase is actually very difficult to d1stmgmsh 

from Locarno Beach assemblages (Matson and Coupland 1995) In the absence of a 

dramatic shift at the Locarno Beach - Marpole mterface, 1t becomes possible to accept 

contmmty for the time bemg, though this will be re-evaluated m Chapter Seven 

This chapter has dealt with general explanations of culture change for the Gulf of 

Georgia regional sequence As previously mentioned, evidence from several Southern 

Vancouver Island sites 1s not entirely m agreement with the regional sequence On 



Southern Vancouver Island there appear to be Locarno Beach assemblages associated 

with Marpole dates The next chapter places Southern Vancouver Island w1thm the 

ex1stmg culture rustoncal framework to evaluate the apphcab1hty of these general 

explanations m regard to that area 
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CHAPTER FOUR 

SOUTHERN VANCOUVER ISLAND AND 
EXPLANATIONS OF CULTURE CHANGE 
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Chapter Two outlmed the Gulf of Georgia culture h1stoncal sequence and the 

umts to which 1t applies Chapter Three, reviewed explanations of the shift from one umt 

to another, Locarno Beach to Marpole Tlus chapter places Southern Vancouver Island m 

the context of the aforementioned explanations A discussion of the smtabihty of the 

reg10nal culture h1stoncal sequence for depictmg the Marpole transition on Southern 

Vancouver Island follows Ansmg from this discussion, the thesis question is developed 

and the multiple work.mg hypotheses are examined 

The idea for this thesis began with my work at Kosapsom with the Umvers1ty of 

V1ctona Archaeological Fieldschool Three seasons of excavation produced two 

prehistonc components, one apparently assignable to the Gulf of Georgia culture type and 

one to Locarno Beach Rad10carbon analysis was not however m agreement with this 

mterpretat10n 14C dates were well withm the accepted range of Marpole with only one 

date clearly associated w1th Locamo Beach (see Table Al 1, page 173-74) 

Conversat10ns with Mitchell (pers comm ) and Keddie (pers comm ) lead me to believe 

that Marpole may be absent entirely from Southern Vancouver Island Exammmg site 

reports from Willows Beach (Kenny 1974) and Qmck's Pond (Clark 1984) it became 

apparent that there was some ambigmty as to the nature of Marpole on Southern 

Vancouver Island These sites had assemblages with charactenstics from both Locarno 

Beach and Marpole Kenny (1974) and Clark (1984) noted difficulty m mterpretmg these 

sites because of ambiguous assemblages 

Returnmg to the culture histoncal sequence (see Figure 2 1, page 10) which sees a 

transition from Locarno Beach to Marpole at 2500/2400 BP, I began to think that the 

trans1t10n on Southern Vancouver Island was somewhat more complicated than the 
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sequence allowed Some researchers (Mitchell pers comm , Keddie pers comm ) felt 

there may be no Marpole on Southern Vancouver Island at all Rad10carbon dates place 

seemmgly Locamo Beach assemblages withm the accepted date range of Marpole 

(Mackie pers comm) Other sites (Kenny 1974, Clark 1984) had traits of both culture 

types present Yet there had been no real challenge of the utility of the Gulf-wide culture 

h.J.stoncal sequence This thesis is meant to fill that v01d 

The current state of knowledge on Southern Vancouver Island is such that 

wholesale acceptance of the regional sequence has created three d1stmct problems First, 

sites without associated radiocarbon dates have been defined as Locamo Beach based on 

the assemblages As 1s seen m the Kosapsom matenal, some Locamo Beach assemblages 

are associated with Marpole dates Without the benefit of radiocarbon analysis the site 

age for Kosapsom would have been estimated to between 3500/3300 to 2500/2400 BP 

This contrasts with the 14C dates which place the site between 2770 ± 50 and 1960 ± 50 

BP (see Table Al 1, page 169-70) This process serves to inflate site age at some sites on 

Southern Vancouver Island Thus other Locamo Beach sites without the assistance of 14C 

age estimates have the potential for bemg younger than currently thought 

Second, some sites with radiocarbon dates within the range of Marpole have been 

assigned to Marpole without regard to the assemblage compos1t1on (Mitchell pers 

comm ) When m doubt archaeologists refer to the standard reference, the culture 

h1stoncal sequence If a site 1s dated to Marpole then 1t must be Marpole There 1s no 

room m the regional sequence for any other mterpretatton Thus Marpole may be over­

represented on Southern Vancouver Island Sites with Marpole-age 14C dates may be 
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associated wtth Locarno Beach or some other archaeological urut, yet are mterpreted as 

Marpole based solely on the regional sequence 

Third, some sites on Southern Vancouver Island have mixed assemblages but 

have been mterpreted more simply to fit the culture histoncal sequence For example, 

Qmck's Pond has moderately more Locarno Beach attnbutes than Marpole traits The 

decision to assign Qmck's Pond to the Locarno Beach culture type was simply based on a 

count of assignable attnbutes, Locarno Beach had eleven present while Marpole had only 

ten (Clark 1984) The field of Northwest Coast archaeology accepts the mterpretat10n of 

Qmck's Pond as Locarno Beach without maJor reservation A complex site is made very 

simple, thus some mcongrmties withm the reg10nal sequence have become masked 

These problems revolve around the mab1hty of the current regional sequence to 

depict the culture history of Southern Vancouver Island There appears to be a number of 

sites where the regional sequence fails to adequately explain the vanation seen on 

Southern Vancouver Island Therem hes the purpose of this thesis, to resolve amb1gmty 

seen m the Southern Vancouver Island assemblages dunng the Marpole transition and 

give another mterpret1ve choice to archaeologists when definmg these assemblages 

I believe there is sufficient reason to re-examme the accepted regional culture 

sequence for Southern Vancouver Island The development of Marpole on Southern 

Vancouver Island apparently does not mirror that on the Fraser River The question of 

how Southern Vancouver Island differs and why 1s mtegral to this thesis 

Can the shift from Locarno Beach to Marpole (2600-1500 BP) on Southern 

Vancouver Island be exp lamed m terms of the existmg culture histoncal framework? 

Tlus question will be evaluated agamst three workmg hypotheses These hypotheses are 
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attempts by archaeologists to exp lam the variation found on Southern Vancouver Island 

dunng the Locarno Beach - Marpole transit10n 

The first working hypothesis 1s that the Old Musqueam subphase ofMarpole 

begins m the Fraser River and takes time to diffuse to the islands Matson and Coupland 

(1995) argue that Marpole is a Fraser River adaptat10n and the mc1pience ofMarpole 

should be found there The first Marpole subphase, Old Musqueam, is known from five 

sites, all but one of which are mamland sites The sole exception is Fossil Bay on Sucia 

Island m the San Juan Islands Matson and Coupland (1995) mterpret this pattern as 

evidence for their notion of a Fraser River "birthplace" for Marpole 

If this is the case, my results should show a later date of appearance of Marpole on 

Southern Vancouver Island The absence of the Old Musqueam subphase, with 

Marpole's fust mcarnatlon bemg Beach Grove subphase or Old Musqueam's later datmg 

on the island would provide support for this theory If my results confirm this idea then 

this thesis will make specific the datmg of the mceptton of Marpole on Southern 

Vancouver Island and trace the development of Marpole geographically across the Gulf of 

Georgia 

The second workmg hypothesis is that the mitial mterpretat10ns that gave nse to 

this study were maccurate The earlier assemblages found at Kosapsom, may m fact be 

representative of the Old Musqueam subphase of Marpole and not Locarno Beach as 

thought Matson notes the surulanty between Locarno Beach and Old Musqueam 

assemblages and the difficulty separatmg the two (Matson and Coupland 1995) Given 

tlus difficulty and the potential lack of expenence of archaeologists in employing 

Matson's (1980) subphases ofMarpole 1t becomes possible that Old Musqueam 
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assemblages are bemg mismterpreted as Locarno Beach In this case, I would predict that 

multidimensional scalmg would show that the Southern Vancouver Island assemblages 

would plot more closely with the Old Musqueam sites as defined by Matson and 

Coupland (1995 211-217) than with Locarno Beach assemblages If this does tum out to 

be the case, the regional sequence would then be revised to allow for a Marpole culture 

type on Southern Vancouver Island as old as that found on the mamland This hypothesis 

is mcompatible with the precedmg one, which states Old Musqueam is a Fraser River 

phenomenon exclusively 

The first two hypotheses fit withm the current cultural hlstoncal sequence As 

noted m Chapter Two, culture types are based on formal similanties exclusive of time 

and space Therefore, if the result of this thesis is that the geographic or temporal 

boundanes of the culture types are amended, this amounts to a simple revision rather than 

a more comprehensive reworkmg of the regional sequence 

The third workmg hypothesis is a more substantial challenge to the culture 

sequence This hypothesis, favoured by Grant Keddie (pers comm ) and Donald Mitchell 

(pers comm ) is that Marpole did not exist on Southern Vancouver Island If the Old 

Musqueam subphase is defined as very Locarno Beach-hke and the Gamson subphase is 

equally Gulf of Georgia-like, with the defimng charactenstics bemg vague, 1t may be 

possible that Old Musqueam is properly assigned to Locamo Beach and Gamson to Gulf 

of Georgia Marpole proper may then be seen as only the Beach Grove subphase It has 

been argued (Keddie, pers comm) that the Beach Grove subphase is the most Fraser 

River centered of the subphases and does not exist as defined elsewhere If the Southern 

Vancouver Island data support this hypothesis, then the question of what replaces 
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Marpole on Southern Vancouver Island between 2500/2400 and 1500/1 100 BP? must be 

answered Analysts may show late Locarno Beach dates and the absence of any 

assemblage that can be charactenzed as Marpole or the presence of an entirely new 

archaeological urut on Southern Vancouver Island 

It 1s also possible that none of these three hypotheses are supported by the data If 

any new hypotheses anse dunng data analysis they will be discussed and evaluated m 

Chapter Six 

The Locarno Beach - Marpole transition 1s a cntical time penod m the 

development of the hallmarks of htstoncally and ethnograph1cally documented Northwest 

Coast cultures Marpole sees the nse and mtens1fication of food storage, status 

mequahty, longhouses and an elaborate artistic sphere, all charactenst1c of contact penod 

Northwest Coast cultures The Marpole culture type has been seen as an rmportant step 

towards the evolution of sociocultural complexity (Ames 1983, 1985, 1995, Croes 1987, 

1988, Matson and Coupland 1995, see Chapter Three) 

The development of soc10cultural complexity withm a foragmg group has always 

sat uneasily m anthropologists ' simple models of social organization and subsistence 

(such as Morgan 1877, Service 1962, Sahlms 1963, White 1959, Steward 1955 and Fned 

1967, among others) A better understandmg of the process of mcreasmg soc10cultural 

complexity will serve to broaden knowledge m Northwest Coast prehistory but also m 

Anthropology as a disciplme An understandmg of this knowledge 1s even more 

rmportant given that there 1s a very real poss1b1lity that one part of a region (Fraser River) 

adopts intensive resource extraction and develops more markers of status differentiation 

several hundred years pnor to another area within the same reg10n (Southern Vancouver 
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Island) These two areas are lmked m culture lustory, geography, and language, yet may 

have diffenng traJectones towards social stratification Given this backdrop, this study 

will hopefully illummate the processes by wluch soc10cultural complexity anses 

Although some mmor faults have been apparent m the Gulf of Georgia reg10nal 

sequence for years, no one has really quest10ned its essential validity This proJect 

accepts the cultural histoncal sequence of the Gulf of Georgia and does not question it 

wholesale Dunng a specific time penod (2600-1500 BP) and for a specific area 

(Southern Vancouver Island), the sequence is re-exammed m an attempt to make the 

sequence more accurate, not rewnte it 

The next chapter reviews how this study has been undertaken A discussion of the 

methods of data collection and analysis is presented In add1t1on, the means of testmg the 

workmg hypotheses is exp lamed Chapters Six and Seven will offer those results and 

discuss some of the possible implications to the field of Northwest Coast archaeology 
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PART TWO 

ANALYSIS AND RESULTS 
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CHAPTER FIVE 

DATA SET AND ANALYSIS 



The previous chapter proposed the thesis quest10n and the three work.mg 

hypotheses This chapter explams how the thesis quest10n 1s answered and how the 

work.mg hypotheses 1s evaluated The first half of tlus chapter 1s a defimtion of the data 

set The study area sites analyzed m this thesis are mtroduced and the process of site 

selection is discussed Data collection and compilation procedures are laid out 

Followmg this, the taxonomic classification employed m this study 1s presented 

Artifacts types are defined as they were used m data classification and problems m 

classification are discussed 
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The second half ofth1s chapter presents a discussion of the analytical procedures 

used to evaluate the working hypotheses As mentioned previously, this thesis 1s an 

expanded rephcat10n of Matson et al 's (1980) mult1d1mens1onal scalmg study As such I 

also use metnc mult1d1mens1onal scalmg as the mam stat1st1cal procedure m this thesis 

This chapter explams how Matson et al ( 1980) used multidimensional scaling m their 

study A general descnpt10n of mult1dimens1onal scalmg pnnciples follows The specific 

implementation of stat1st1cs m this thesis 1s also be presented 

Sites 

In plannmg this thesis I chose to mvest1gate an arbitrary study area This was 

done for a vanety of reasons Most importantly, the composition and location of any 

em1cally important social umts for the penod 2600 - 1500 BP 1s unknown Settlement 

type and location, seasonal site usage, subsistence pattern, and level of status 

differentiation all appear to change drastically between the time of the Locarno Beach 

culture type and that of the ethnographically known Gulf of Georgia cultures It 1s safe to 

say, withm this milieu of change, social orgamzation was also affected to some degree 
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Extrapolatmg current social orgaruzation and terntones two millenma mto the past is at 

best sketchy and certamly not defensible here An arbitrary study circumvents this 

preconceived notion of past social structure The use of a subjective study area could 

reflect researcher bias rather than vahd archaeological patterns In addition, the use of 

metnc multidimensional scalmg allows for the discovery of patterns of similanty which 

may be aspects of social organization Multidimensional scalmg groups site components 

based on commonalities between assemblages It is left to the researcher to mterpret 

these groups and one possible explanation 1s that the groupmgs reflect differences m 

social pattermng 

The study area consists of two Borden umts 1, DcRt and DcRu, which cover a 

large portion of present-day Greater Victona The two Borden umts were chosen as they 

provide a well-excavated and manageable sample of archaeological sites on Southeastern 

Vancouver Island Each of the nearly 300 archaeological sites withm DcRt and DcRu was 

exarnmed agamst two cntena for possible inclusion m this study 

First, the sites must be believed to be associated with the Locamo Beach -

Marpole trans1t10n Site components must be dated either by relative datmg of their 

1The Borden Site Designat10n System (Borden 1952) provides a umform system for 
labelmg archaeological sites m Canada Following the Nat10nal Topographic Map Senes 
the country is divided mto a gnd based on latitude and longitude begmmng m the 
Southeastern most extremity of Canada The first two letters of the four letter Borden 
unit code refer to latitude The capital letter represents two degrees of latitude while the 
lower case marks a subdiv1s10n of ten mmutes of one degree The next two letters depict 
longitude The capital letter equates to four degrees of longitude while the lower case is 
representmg ten rmnutes of one degree Thts means that each Borden urut is a rectangle 
approximately 18 Km (North-South) and 11 Km (East-West) The study area for this 
thesis hes between 48° -20' and 48° -30' long and 123° -10' and 123° -30' lat and is 
approximately 400 Km2 The number folloWIOg the Borden urut 1s a uruque site label 
given to a site m the order it was recorded 



73 

artifact assemblages or by radiocarbon analysis to between 2600 - 1500 BP 

This time penod was chosen to represent the Locamo Beach - Marpole transition 

The range begms pnor to the accepted datmg of the transition and contmues until the 

earliest evidence for the sh1ft to the Gulf of Georgia culture type 

Second, site assemblages are of a large enough sample size for analysis to occur 

It is thought that a mirumum of at least one hundred artifacts need to be present for a 

representative sample (Mitchell pers comm ) This sample size reqmrement was not 

considered a hard and fast rule rather, it was a gmdelme and sites with fewer than one 

hundred artifacts had the potential of bemg mcluded if they possessed a diverse enough 

sample to be statistically useful This however turned out to be a non-issue as no 

potential sites had between fifty and one hundred artifacts 

This thesis began with eighteen sites but as more mtense data collection began the 

number of sites dropped to seven The maJonty of sites were dropped due to small 

sample size, however poor recordmg and too recent datmg also served to disqualify site 

components Maplebank, a large and important multicomponent midden site was 

d1squahfied due to its lack of analysis The poor recordmg quality of the site did not 

allow me to separate prerustonc components m a reasonable length of time 

I was able however to separate preh1stonc components at the Cadboro Bay site, 

which was not published The quality of site notes and stratigraphic drawmgs made 

component separation possible (Romame pers comm ), this was not the case with 

Maplebank 

Esqmmalt Lagoon was 1Illt1ally mcluded m trus study but was found to relate 

closely to the later Gulf of Georgia culture type based on assemblage composition and 
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rad10carbon datmg and was removed from the study The sites that were chosen for this 

study are shown m Figure 5 1, Map of Southern Vancouver Island Study Area (page 75) 

The following paragraphs will introduce the study area sites 

Table 5.1 Study Area Sites 

A. Northwest Cadboro Bay, DcRt 9. (NWCD) This site 1s one of two relatively large 

shell middens m Cadboro Bay The other, DcRt 15, 1s also mcluded m trus study The 

Northwest Cadboro Bay site extends along the beach for at least 492 metres and inland a 

maximum of 80 to 90 metres (Kedd1e 1987) A total of 101 formed artifacts were 

analyzed for this site One charcoal sample has been submitted for rad10carbon dating 

analysis (RIDDL 571 ) The sample was dated to 1760 ± 110 BP (Kedd1e 1987) See 

Table 5 2 (page 77), for a complete hst of radiocarbon age estimates for this study 

B. WIilows Beach I, DcRt 10. (WBl) Willows Beach 1s a large multicomponent midden 

site in Oak Bay A small Gulf of Georgia culture type deposit overlies an older and larger 

component Numerous excavations have been undertaken at Willows Beach (Kenny 

1971 , 1974, Polht and Monks 1977, Mitchell 1986, Eldndge 1987a, 1987b, 1990, 1992a, 

Eldndge et al 1991 , Coates 1994, Curtin et al 1991) Several radiocarbon age estimates 

are available for the older deposits, 2180 ± 70 BP (SFU 791), 2490 ± 85 BP (GaK 5103), 

and 2630 ± 95 BP (GaK 5102) (Curtin et al 1991) Although the oldest dates indicate a 

Locamo Beach age, Ray Kenny (1974) had difficulty deciding wruch culture type was 

present, Locamo Beach or Marpole, as the artifact assemblage has traits of both 

C. Bowker Creek, DcRt 13. (BC) Bowker Creek 1s a small but well known site located 

Just mland from Willows Beach The site was excavated by Donald Mitchell (1979) m 
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1968 Two rad10carbon age estimates of2910 ± 100 BP (GaK 2760) and 2740 ± 100 BP 

(GaK 2761), place Bowker Creek firmly withm Locamo Beach This site was mcluded m 

this study as 1t was felt there was strong hkehhood that other Southern Vancouver Island 

sites were also of the Locamo Beach culture type and would group with Bowker Creek 

dunng the analysis Recently however (Matson, n d ), the datmg of Bowker Creek has 

been called mto question The ongmal carbon samples were taken from shell specimens 

The manne reservoir effect, descnbed m Appendix One, mflates radiocarbon age by 390 

± 23 years Thus the age estimates for Bowker Creek are now 2520 ± l 00 BP and 2350 ± 

l 00 BP These dates place Bowker Creek very close to the accepted Locamo Beach -

Marpole transition date 

D Cadboro Bay I, DcRt 15. (CDl) The second of the two Cadboro Bay sites m this 

thesis, this site is northeast of DcRt 9 and is separated from it by Gyro Park The 

Cadboro Bay site is large at 350 metres by 24 metres DcRt 15, also known as Snyeqa, 

has a small more recent component overlymg older deposits Radiocarbon datmg has 

estimated the age of the older component as 1810 ± 90 BP (GaK 2751) (Wilmeth 1978) 

This site was never analyzed and published I separated the artifact assemblage mto 

components based on field notes and stratigraphy (Mitchell pers comm , Romame pers 

comm ) Only those artifacts with clear association with the older Cadboro Bay I 

component were mcluded m this study 

E. Kosapsom, DcRu 4. (Kl) This site is on the north bank of the Gorge waterway 

Kosapsom became the site of Cra1gflower Schoolhouse m 1853 Smee that time the 

ma3onty of the site has been protected as a school yard Harlan Smith (1907) first 

excavated at Kosapsom a century ago The Umvers1ty ofV1ctona Archaeolog1cal 



Fieldschool spent three seasons excavatmg at Kosapsom (Mitchell 1995, 1996, Steward 

n d ) Two prehistonc components are present one defined as Gulf of Georgia culture 

type and the other as Locamo Beach Many radiocarbon dates have been analyzed for 
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Kosapsom, 1960 ± 50 BP (TO 5364), 2120 ± 50 BP (CAMS 40393), 2230 ± 50 BP 

(CAMS 40385), 2280 ± 50 BP (CAMS 40394), 2320 ± 50 BP (CAMS 40398), 2360 ± 

60 BP (TO 5365), 2450 ± 50 BP (CAMS 40390), 2510 ± 50 BP (CAMS 40386) and 2770 

± 50BP (CAMS 40397) (Mitchell 1996, Mackie pers comm ) See Table 5 2 below 

These maJonty of these dates falls within the accepted range of Marpole but the 

assemblages do not resemble Marpole assemblages as descnbed elsewhere 

Table 5 2 Radiocarbon Age estimates for Southern Vancouver Island Site 
Components 

Site Sample Age 
Component Number Estimate Material Reference 
NW Cadboro Bay RIDDL 571 1760 ± 110 charcoal Keddie 1987 
Willows Beach I GaK 5103 2490 ± 85 charcoal Curtin et al 1991 
Willows Beach I GaK 5102 2630 ± 95 charcoal Curtin et al 1991 
Willows Beach I SFU 791 2180 ± 70 charcoal Curtin et al 1991 
Bowker Creek GaK 2761 2350 ± JOO shell Mitchell 1 979, Matson n d 
Bowker Creek GaK 2760 2520 ± 100 shell Mitchell 1979, Matson n d 
Cadboro Bay I GaK 2751 1810 ± 90 charcoal Wilmeth 1978 
Kosapsom I TO 5364 1960 ± 50 charcoal Mackie, pers comm 
Kosapsom I CAMS 40393 2120 ± 50 charcoal Mackie, pers comm 
Kosapsom I CAMS 40385 2230 ± 50 charcoal Mackie, pers comm 
Kosapsom I CAMS 40394 2280 ± 50 shell Mackie, pers comm 
Kosapsom I CAMS 40398 2320 ± 50 shell Mackie, pers comm 
Kosapsom I TO 5365 2360 ± 60 charcoal Mackie, pers comm 
Kosapsom I CAMS 40390 2450 ± 50 shell Mackie, pers comm 
Kosapsom I CAMS 40386 2510 ± 50 shell Mackie, pers comm 

Kosapsom I CAMS 40397 2770 ± 50 charcoal Mackie, pers comm 

DcRu 572 Beta 86772 2380 ± 60 shell Owens et al 1997 

note Rad10carbon age estimates from shell have been corrected 390 ± 23 BP, 
see Appendix One 
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Qmck's Pond, DcRu 38. (QP) Qmck's Pond 1s an mland surface hth1c scatter It 1s the 

only non-shell midden site mcluded m thts thesis This site has very little bone, only one 

artifact This site has been mterpreted as Locamo Beach but also has a number of 

Marpole traits (Clark 1984) 

DcRu 572. (U572) This 1s one of many sites unearthed dunng the Vancouver Island 

Highway, V1ctona Approaches ProJect (Owens et al 1996, 1997) Thts large site was 

almost completely destroyed dunng highway construction It 1s dated by relative datmg 

to Locamo Beach or Marpole Radiocarbon age estimates for the site are 2380 ± 60 (Beta 

86772) which places the site very close to the Locamo Beach - Marpole mterface 

Artifacts 

Matson et al (1980) employed a standardized typology from Burley (1980) for 

the1r study My thesis 1s an expanded rephcat10n of the Matson et al ( 1980) work and as 

such I will also use the Burley (1980) typology Unfortunately, archaeological work m 

the Gulf of Georgia is far from standardized The sites chosen to be mcluded m this 

thesis employed a vanety of class1ficat1on schemes which vaned from recorder to 

recorder With this m mmd, I undertook an extensive reclass1ficat1on of all study area site 

components This process, although time consummg, was meant to lessen problems of 

mter-observer error and provide a large, high quality data set upon which this thesis will 

rest The reclassification process mcluded the exarnmation of over 5000 artifacts 

A defimt1on of the artifact types is given below These defirutions are taken from 

a vanety of sources most notably Borden (1970), Mitchell (1971b), Matson (1974, 1976), 

and Burley (1980) In Northwest Coast archaeological literature there 1s no 



comprehensive hst of artifact defimt1ons, nor ts there clear agreement on each artifact 

type The artifact types presented are based on my mterpretatlon of the aforementioned 

pubhcations and form the classificatory scheme I employed m data collection for this 
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thesis There 1s, however, no md1cat1on of what 1s meant by size descnptions for several 

artifact types In the case of faceted large ground stone pomts, which have been descnbed 

as "large pomts with facets and are wide relative to their length" (Matson 1974 110), the 

means for assessmg size 1s not discussed Further, overlap with other categones 1s 

discussed, the class of stemless and hexagonal ground stone pomts are relatively narrow 

and " may grade mto that of faceted large pomts" (Matson 197 4 110), but agam, no 

d1fferent1at10n cntena 1s given 

There 1s room for mterpret1ve differences between researchers usmg this typology 

This 1s one of the reasons that I chose to personally reclassify all artifacts m my study area 

sites I did not however reclassify the ongmal data from the Matson et al ( 1980) study 

There is a poss1bihty that differences m classification have occurred and I will keep this 

m mmd dunng my mterpretat1on of my results 

Table 5 3 Burley's (1980) Trait List 

Artifacts of Chipped Stone 

Flake edge tools: any unshaped chipped stone flake that has been retouched or utilized 
A broad category that accounts for virtually all rruscellaneous chipped stone artifacts See 
Figure 5 2, page 83 , Item A 
Slate/Sandstone discs: flakes of slate or sandstone, usually b1fac1ally flaked and used as 
kruves See Figure 5 2, page 83, Item B 
Pieces esqudlees: chipped stone flakes or cores reduced usmg bipolar flakmg techmques 
Used as stone wedges for sectionmg bone and antler See Figure 5 2, page 83, Item C 
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M1croblade/core: very small and sharp blades of obsidian, quartz or other crypto­
crystallme stone Made wtth a speciahzed prepared core technology and indirect 
percussion See Figure 5 2, page 83, Item D 
Chopper/choppmg tools: large crudely made hand-held cobble and pebble tools, both 
flakes and cores, probably used for choppmg See Figure 5 2, page 83, Item E 
Corner-notch/basal-notch pomts· all chipped stone projectile pomts wtth notches m the 
corners or base See Figure 5 2, page 83, Item F 
Leaf shaped pomts: chipped stone projectile pomts that are leaf-shaped or lenticular m 
plan See Figure 5 2, page 83 , Item G 
Contractmg stem pomts· all chipped stone projectile pomts which have a noticeable 
stem whtch tapers towards the base See Figure 5 2, page 83 , Item H 
Expandmg stem pomts: all chipped stone projectile pomts which have a noticeable stem 
which expands towards the base See Figure 5 2, page 83 , Item I 
Triangular pomts: chipped stone projectile pomts which appear tnangular m plan See 
Figure 5 2, page 83 , Item J 
Formed b1fac1al cuttmg and/or scrapmg tools: any chipped stone flake which was 
created wtth bifac1al flakmg Note All chipped stone projectile pomts are also formed 
b1faces In several cases, projectile pomts with a broken or missmg bases were classified 
as formed bifaces See Figure 5 2, page 83 , Item K 
Perforators: chipped stone flake used for dnllmg stone, bone, antler and shell Usually 
a small flake wtth a pronounced pomt which was turned mto the matenal bemg dnlled 
See Figure 5 2, page 83 , Item L 

Artifacts of Ground Stone 

Triangular pomts: small ground stone pomts, wtth or without facets, which are 
tnangular m plan See Figure 5 3, page 84, Item A 
Stemless pomts: all ground stone pomts wtthout a stem, excludmg tnangular pomts and 
faceted large pomts See Figure 5 3, page 84, Item B 
Stemmed pomts. all ground stone pomts with a noticeable stem, this mcludes all notched 
forms See Figure 5 3, page 84, Item C 
Faceted large pomts: any large faceted ground stone pomt Some of which are long and 
thm hexagonal pomts See Figure 5 3, page 84, Item D 
Celts: ground stone cuttmg or choppmg implement of fine gramed stone Used as adze 
or chisel for woodworkmg See Figure 5 3, page 84, Item E 
Decorated and decorative objects: all ground stone artifacts, other than labrets, which 
appear to be used for decoration or personal adornment May also be mcised or pecked 
See Figure 5 3, page 84, Item F 
Labrets: decorative body adornment worn to mark htgh status A ground stone plug to 
be worn ma hole m the lower hp Usually made of fine gramed stone See Figure 5 3, 
page 84, Item G 
Shaped abrasive stones: slabs of sandstone or other coarse gramed stone, used hke 
sandpaper to gnnd stone, bone, antler or shell artifacts Shaped abraders have mtentional 
edge grmdmg to create a destred shape See Figure 5 3, page 84, Item H 
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Irregular abrasive stones: slabs of sandstone or other coarse gramed stone, used like 
sandpaper to gnnd stone, bone, antler or shell artifacts Irregular abraders have no edge 
gnndmg or have been fragmented so no edge gnndmg is apparent See Figure 5 3, page 
84, Item I 
Handstones: small circular hand-held tools made of dense stone with use wear on one 
side See Figure 5 3, page 84, Item J 
Stone saws: similar to abrasive stones Made of coarse gramed stone such as sandstone 
Stone saws have an edge facet which 1s used hke a saw See Figure 5 3, page 84, Item K 

Artifacts of Pecked Stone 

Hand mauls: a hand-held tool used hke a hammer to pound wedges and other tools 
Made of pecked stone, mauls are often large and dense to av01d breakage and often have 
a rupple top See Figure 5 3, page 84, Item L 
Hammerstones. large unmodified pebbles used hke hammers Identified by the presence 
of edge battenng See Figure 5 3, page 84, Item M 
Perforated stones: medium to large stones with a bicorucal hole dnlled mto them 
Probably used as anchors or smker stones See Figure 5 3, page 84, Item N 
Notched stones: similar to perforated stones m use, but mstead of a perforat10n a notch 
runrung the c1rcumference of the stone is the means of attachment See Figure 5 3, page 
84, Item 0 
Mortar/bowls: large pecked stone slabs used as gnndmg mortars or hollowed out to act 
as contamers Bowls may be carved mtncately mto human or animal forms See Figure 
5 3, page 84, Item P 

Artifacts of Bone 

Barbed pomts: ground bone pomts with barbs, often Uilllateral Similar m shape and 
function to unilaterally barbed antler pomts but made of bone See Figure 5 4, page 85, 
Item A 
Small umpomts: small ground bone pomts with only one pronounced pomt Base may 
be spatulate or wedge shaped Used for a vanety of purposes mcludmg hemng rakes See 
Figure 5 4, page 85, Item B 
Bipomts: small ground bone pomts with both ends sharpened Used for fishing See 
Figure 5 4, page 85, Item C 
Mammal bone awls: Splmtered or sectioned long bones shaped mto awls See Figure 
5 4, page 85 , Item D 
Bird bone awls: made from hollow long bones of medium and large sized birds One 
end has been worked to a pomt and used as an awl See Figure 5 4, page 85, Item E 
Needles: long thm pieces of bone often with a hole dnlled near one end See Figure 5 4, 
page 85, Item F 
Ch1seVwedge tools: obJects of bone that have been ground and used as a chisel or wedge 
See Figure 5 4, page 85Item G 
Ulna awls: made from the ulna of deer or elk Dtstal end worked to act as an awl See 
Figure 5 4, page 85, Item H 
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Decorated or decorative obJects: all decorated bone objects and items for personal 
adornment These mclude pendants, figunnes and beads See Figure 5 4, page 85, Item I 
Bird bone points: any ground bone pomt made from the long bones of b1rds, may be 
smgle or b1pomted See Figure 5 4, page 85, Item J 
Bird bone tubes: made from the long bones of b1rds Often edge ground to produce 
smooth ends See Figure 5 4, page 85, Item K 
Incisor tools: made from rodent mc1sors, most often beaver These teeth were ground 
and hafted and used for carvmg wood See Figure 5 4, page 85, Item L 
Ground camne and other tooth pendants: decorative pendants made from the carune 
teeth of ammals See Figure 5 4, page 85, Item M 
Unbarbed fixed bone pomt: large unbarbed ground bone pomts not used as harpoons 
See Figure 5 4, page 85 , Item N 

Artifacts of Antler 

Composite togglmg harpoon valves: part of a composite fishmg tool Two antler 
valves, often but not always symmetncal, held a ground stone or bone pomt m one end 
and connected to a long shaft via a foreshaft at the other end See Figure 5 5, page 86, 
Item A 
Umlaterally barbed harpoons: antler pomts with barbs on one side Used m fishmg 
See Figure 5 5, page 86, Item B 
Barbed pomts: fixed antler pomts with barbs See Figure 5 5, page 86, Item C 
Wedges: pieces of antler that have been ground and used as a wedge Used m sphttmg 
wood See Figure 5 5, page 86, Item D 
Hafts: antler used as a mountmg handle for another tool These mclude celts, kruves, 
etc See Figure 5 5, page 86, Item E 
Pendants: ground antler objects used as decoration and hung by suspension See Figure 
5 5, page 86, Item F 
Decorated or decorative obJects: all decorated antler objects and items for personal 
adornment, excludmg pendants See Figure 5 5, page 86, Item G 

Artifacts of Shell 

Edge tools: all shell artifacts with a prepared edge used for cuttmg or scrapmg These 
mclude shell kmves, celts and scrapers See Figure 5 5, page 86, Item H 
Pendant/gorgets: shell objects used for decoration or personal adornment that are not 
shell beads See Figure 5 5, page 86, Item I 
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Figure 5.2 Artifacts of Chipped Stone 

(A) Flake edge tool (B) Slate/Sandstone disc (C) Piece esqmllee 
(D) M1croblade/core (E) Chopper/choppmg tool (F) Comer-notch 
/basal-notch pomt (G) Leaf-shaped point. (H) Contractmg stem pomt 
(I) Expanding stem pomt (J) Tnangular point (K) Formed b1facial 

cutting and/or scrapmg tool (L) Perforator 
Not to scale 
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Figure 5.3 Artifacts of Ground and Pecked Stone 
Ground Stone 

E 

F 

(A) Tnangular pomt (B) Stemless pomt. (C) Stemmed pomt (D) Faceted 
largepomt (E) Celt/adze blade (F) Decorated and decorative obJect 

(G) Labret (H) Shaped abrasive stone. (I) Irregular abrasive stone 
(J) Handstone (K) Stone saw 

Pecked Stone 
(L) Hand maul (M) Hammerstone (N) Perforated stone (0) Notched 
stone. (P) Mortar/bowl 

Not to scale 
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Figure 5.4 Artifacts of Bone 
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(A) Barbed pomt (B) Small umpomts (C) Bipomts (D) Mammal bone awl 
(E) B1rd bone awl (F) Needle (G) Chisel/wedge tool (H) Ulna awl 
(I) Decorated or decorative obJect (J) Bird bone pomt (K) Bird bone tube 
(L) Incisor tool (M) Ground camne and other tooth pendant (N) Unbarbed 
fixed bone pomt 
Not to scale 
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Figure 5.5 Artifacts of Antler and Shell 
Antler 

H 

I 

(A) Composite toggling harpoon valve (B) Umlaterally barbed harpoons 
(C) Barbed pomt (D) Wedge (E) Haft. (F) Pendant (G) Decorated or 
decorative object 
Shell 
(H) Edge tool (I) Pendant/gorget 
Not to scale 
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The Burley (1980) typology has fifty-one more or less discrete formed artifact 

types The typology does not allow for miscellaneous artifacts Artifacts which could not 

be assigned to one of the fifty-one types were not mcluded m this study Therein hes a 

maJor cnt1c1sm I have with the use of Burley' s (1980) typology 

There are several important artifacts not represented m Burley' s (1980) typology 

The most important is the exclusion of ground slate kruves Burley (1980, 1983, Burley 

and Beattle 1987) argues for the importance of thin ground slate kmves m Marpole 

assemblages as evidence for not only a subsistence base specialized on salmon but also a 

population replacement m the Gulf of Georgia It would be very useful to see how 

changes m the distnbutlon of ground slate kmves w1thm the Marpole culture type relate 

to Burley's (1980, 1983, Burley and Beattle 1987) d1slocatlon explanation, but sadly this 

1s not easily possible with lus typology Burley (1980) created his typology before 

Matson et al (1980) study thus 1t 1s difficult to compare Burley's typology to the 

subphases of Marpole 

My second cntJc1sm deals with the problem of fragmentary data By the simple 

nature of archaeology, most artifacts recovered are broken Archaeology 1s the study of 

what ts discarded or misplaced Few whole artifacts are recovered unless they entered the 

archaeological record by accident The maJonty of artifacts have been broken and 

discarded In many cases these broken artifacts were too fragmentary to fit one of 

Burley's (1980) pigeon holes This problem, 1f uruformly applied would be of less 

concern but Burley' s (1980) typology affects these fragmentary artifacts differently 

Fragmentary bone artifacts are numerous at several of the study area sites, most 
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noticeably at Kosapsom They are most likely broken pieces of bone urupomts, b1pomts, 

awls, or needles These artifacts cannot be mcluded m this study because there is no 

classification for them and thus are excluded 

In contrast, virtually all fragmentary chipped stone artifacts are mcluded m this 

study Burley' s ( 1980) category of flake edge tool encompasses all flakes, broken or not, 

that have been utilized or retouched m any way This means any broken chipped stone 

artifact 1s also a flake edge tool The artifact class 1s the broadest tool type m this study 

and as such is relatively over-represented Another chipped stone artifact that 1s s1m1larly 

over-represented 1s formed b1fac1al cuttmg and/or scrapmg tools Chipped stone 

proJect1le p01nts, which Burley (1980) divides mto five types comer-notch/basal-notch 

pomts, leaf shaped pomts, contractmg stem pomts, expandmg stem pomts and tnangular 

pomts, are all also formed bifaces In several mstances where fragmentation left only a 

proJecttle pomt tip wtthout the d1agnost1c base, I was left to classify the pomt as a formed 

b1face 

These two tool types, flake edge tool and formed bifacial cuttmg and/or scrapmg 

tool have a degree of breadth, due to Burley' s (1980) classification system, that other tool 

types do not This means s1m1larly conceived broken artifacts of bone, antler or other raw 

matenal would be excluded from the study, where thetr chipped stone counterparts would 

be mcluded 

This problem becomes s1gruficant m the mterpretat10n Matson et al ( 1980) notes 

a generalized sruft away from chipped and ground stone artifacts towards bone and antler 

mdustnes from Old Musqueam subphase through Beach Grove to Garnson This use of 



artifact mdustnes for mterpretat10n 1s troublmg given the lack of standardized treatment 

the Burley (1980) typology gives these different mdustnes 
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In an attempt to address this problem I have chosen to collect data on six 

additional artifact types, miscellaneous chipped stone, miscellaneous ground stone, 

miscellaneous pecked stone, miscellaneous worked bone, miscellaneous worked antler 

and miscellaneous worked shell These miscellaneous categones cannot be used m 

conJunction with the ongmal (Matson et al 1980) study as tlus mformation was not 

collected for theu ongmal site components I had proposed to run a separate metnc 

multidimensional scalmg test on Southern Vancouver Island sites m isolat10n mcludmg 

the miscellaneous artifact categones Thls would have given some mdicat10n of the 

importance of the exclus10n of miscellaneous artifact types from the ongmal Matson et 

al (1980) study Unfortunately, with only seven site components the utility of such a 

statistic is questionable In the absence of statistics 1t is sufficient to say the exclus10n of 

miscellaneous artifact categones affects the scalmg results If mterpretations are to be 

based on the relative proportions of tool mdustnes then it should be noted that the 

complete mdustry is not always presented m the analysis 

The case of the miscellaneous artifact types provides an important caut10nary tale 

to keep m mmd dunng mterpretation The amount of miscellaneous artifacts present m 

site components vaned greatly from as httle as 5 5% at Qmck's Pond to 30 75% at 

Kosapsom When conclusions are made regardrng the composition of artifact 

assemblages it must be stressed that many of the artifacts are not represented and that the 

process of d1stort10n 1s not uruform 



Havmg said that, it is important to note that all the site components m this study 

were recorded usmg the same typology The typology may over-represent flaked stone 

artifacts but it does not vary from site to site Thus, it may not be perfect but at least it 

has been umformly applied 

Analysis. 
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Multidimensional scalmg refers to a group of statistical procedures which 

compress complex data sets mto what is essentially a map of vanation (Hodson et al 

1966) Differences m rank order between site components are averaged to create a 

distance matnx A pair-wise companson of all site components establishes a distance 

measure for each site component m relation to all other sites Figure 5 6 (page 91 ), shows 

a familiar example of a distance matnx and a mult1dimens10nal scalmg output A1r 

distances between Umted States cities are shown and plotted usmg mult1dimens10nal 

scalmg The multidimens10nal scalmg output reflects the geographic relationships of the 

cities with distances proport10nal to actual air distances between the cities 

Distance matnces are transferred to two dimensional space usmg a measure of 

distance, most often city-block or Euclidean distance City-block distance plots the 

distance matnx usmg straight lmes at nght angles to each other Thus if pomt A is 5 umts 

from pomt B, then city-block could plot the pomts any combmat1on of movement that 

adds to 5, 1 e two up, three over, one down, four over etc The distances between all 

pomts are generated m this fashion and plotted on a diagram In contrast, Euclidean 

distance refers to a straight lme of distance As city-block forms the nght angle sides to a 

tnangle, Euclidean 1s the hypotenuse Figure 5 7 (page 92), shows a sunple diagram that 
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explams the difference between city block and Euclidean distance Here the distance 

between pomt A and B is 5 City block distance plots pomt BI and Euclidean distance 

plots pomt B2 Note that pomt B 1s not plotted m the same place Use of different 

distance measures produces different mult1dimens10nal graphs 

A 

Euclidean distance 

2 

City block distance 

Figure 5 7 City Block versus Euclidean Distance 

Non-metnc mult1dimens1onal scalmg was developed m Psychology to find 

patterns m complex non-metnc data such as perceived colour or opm10n (Kruskal and 

W 1sh l 978) Metnc multid1mens1onal scalmg 1s a similar procedure developed for use 

wnh metnc data 
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Burley ( 1980) used non-metnc mult1d1mens10nal scalmg of raw artifact frequency 

of eighteen Marpole components m his Ph D dissertation ( 1979), to examme vanab1lity 

w1thm the Marpole culture type Matson et al (1980) reworked Burley' s (1980) study 

with slightly different data and statistics Metnc multld1Il1ensional scalmg based on 

proportional data was used m place of Burley's (1980) non-metnc, raw count statistic 

Burley has admitted that sample size skews his dunension one (Burley 1980) By usmg 
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proportional artifact data, as with metnc multidunensional scaling, each site component 

has equal weightmg The Burley (1980) techmque gives undo "pull" to sites with large 

sample sizes (Matson et al 1980) Metnc multidimensional scalmg is similar to the non­

metnc version but has some important added features In non-metnc multidimensional 

scalmg the importance of each dimension m relation to other dimens10ns 1s unclear 

Metnc mult1dimens1onal scalmg places d1mens1ons m order of importance Thus, 

dimension one 1s the most important, i e , accounts for the greatest vanat1on, d1mens10n 

two 1s the next most important and so on The non-metnc vers10n does not rank 

d1mens10ns m order of significance This means that d1mens10n eight may be the most 

s1gmficant followed by d1mens1on three or d1mens1on six In this regard metnc 

mult1d1mens10nal scalmg provides a more user-fnendly output which allows for easier 

mterpretatlon This also ehmmates the need for external cntena m determmmg the 

sigmficance of each d1mens1on Also, Metnc statistical procedures are better suited to 

data which 1s metnc such as the archaeological data used m this thesis (Anderberg 1977, 

Matson et al 1980) 

The subphases of Marpole were discovered by the mult1d1mens1onal scalmg 

routmes used m Matson et al ( 1980) Twenty well documented site components were 

analyzed with metnc mult1d1mens1onal scalmg usmg city-block distance In the ongmal 

Matson et al (1980 103) study d1mens1ons one and two accounted for 32 8% and 12 3% 

of vanat10n respectively (see Figure 2 5, page 33) For my thesis I will simply replicate 

this study with the mclus10n of the Southern Vancouver Island sites overlam onto this 

figure Matson et al 's (1980) mterprets these two dunens1ons as representmg a 



chronological senation, with each cluster representmg a subphase d1stmct m time but 

formmg a contmuum The radiocarbon dates associated with those sites correspond 

roughly with that mterpretat1on The addition of Southern Vancouver Island sites will 

test the senation explanation further 
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The next two d1mens10ns represent a further 17 8% of vanance combmed (Figure 

2 7, page 35) Both Burley (1980) and Matson et al (1980) agree that some of this 

vanat1on 1s based on locat10n, with mamland and island sites plottmg separately This 

mamland versus island dichotomy will also be tested by exposure to Southern Vancouver 

Island sites 

Mult1d1mens1onal scalmg allows a broad based multivanate analysis for multiple 

site components In this study mult1d1mens1onal scalmg 1s ideal for the analysis of the 

thesis question However many other statistical procedures will offer s1m1lar results and 

may m fact be more applicable to this study (Matson, pers comm ) Metnc 

mult1d1mens1onal scalmg 1s chosen so that the results will be directly comparable with 

previous studies (Matson 1974, Matson et al 1980, Burley 1980) This will allow 

Northwest Coast archaeologists without an extensive statistical background to more 

easily onent my study w1thm the larger field of Northwest Coast Archaeology 

Matson et al (1980) used cluster analysis of the scalmg results for d1mens1ons one 

and two to aid m their mterpretat10n Cluster analysis 1s another statistical procedure 

which compresses complex data mto a more manageable graphic depiction (Baxter 1994) 

Cluster analysis groups vanables together based on slIIlllanty or separates them based on 

difference Usmg techruques hke nearest neighbor or Ward's method, pairs of cases are lj 
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compared to each other After cases have been compared to each other and coefficients 

of similanty or difference are calculated the cases are grouped together usmg a clustenng 

algonthm In the case of an agglometrative procedure, the pair of cases with the most 

simdanty is grouped together In this mstance the new cluster takes on the average 

attnbutes of the cases that formed the cluster With each subsequent step another pair of 

cases is clustered together until the entire data set is Jomed The graphical depict10n 

shows a hierarchical dendrogram branchmg out to each case 

In the Matson et al (1980) study, cluster analysis usmg Ward's Method produced 

a graphical picture of the three subphases of Marpole (see Figure 2 6, page 34) The 

branches of the dendrogram separated Old Musqueam, Beach Grove and Gamson 

components from each other 

This clustenng techruque will also be employed m this thesis The level of 

significance of branches is often difficult to detennme Whether one chooses to separate 

a dendrogram mto two, three, or ten branches 1s a arbitrary ass1griment This decision 

must be based on external vanables as there 1s no mherent s1gmficance m each branch 

Thus, Matson et al ( 1980) may have chosen to mterpret the presence of two clusters or 

six, however they chose three clusters based on the results of mult1dimens1onal scalmg 

Smee 1t 1s difficult to assess the s1gmficance of cluster analysis, 1t is used pnmanly as an 

mterpret1ve tool for the mult1dimens1onal scalmg results 
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Southern Vancouver Island. 

Artifact data from seven Southern Vancouver Island sites has be added to existmg 

data from twenty Gulf of Georgia sites (Matson et al 1980) U smg Tscale, a metnc 

multid1mens10nal scalmg program developed by R G Matson (n d ) I have replicated the 

Matson et al (1980) study with the add1t10n of Southern Vancouver Island data Ward's 

Cluster Analysis usmg SPSS 7 5 has been performed on the scaling results from 

d1mens1ons one and two 

The results of mult1dimens10nal scalmg and cluster analysis are be compared to 

the three workmg hypotheses, outlmed m Chapter Four, for mterpretatlon m the followmg 

chapter These workmg hypotheses provide possible explanat10ns for this study It is 

also possible that there 1s an explanat10n not presented m the workmg hypotheses that 

may be discovered m analysis 

The first workmg hypothesis 1s that the Old Musqueam subphase of Marpole 

begms m the Fraser R1\ler and slowly diffuses to the islands (Matson and Coupland 

1995) If this hypothesis 1s proven then the data from Southern Vancouver Island should 

overlap with the Beach Grove and Gamson subphases and not the Old Musqueam 

subphase 

The second workmg hypothesis 1s based on class1ficatlon error In this scenano, 

assemblages thought to be Locamo Beach culture type may m fact be the Old Musqueam 

subphase ofMarpole assemblages Support for tlus hypothesis would be the groupmg of 
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some Southern Vancouver Island with other Old Musqueam subphase components from 

the rest of the Gulf of Georgia region 

The third workmg hypothesis sees an absence of Marpole on Southern Vancouver 

Island If this hypothesis is supported then all Southern Vancouver Island should group 

separately and not overlap the Matson et al ( 1980) site clusters Whereas Matson et al 

(1980) grouped their sites mto three subphases the Southern Vancouver Island should 

then cluster m one or two groups removed from the other Gulf of Georgia sites 

The results from both multidimens10nal scalmg studies will then be compared to 

radiocarbon dates obtained for the sites Many of the study area sites have radiocarbon 

dates which will be used to help interpret the multidimensional scalmg results 

Rad10carbon datmg will help correlate the data patterns discovered with regard to the 

accepted reg10nal sequence 

This chapter discussed the data collection and quality as well as the extensive 

reclassification scheme undertaken It descnbed the codmg, multidimensional scalmg, 

and clustermg procedures that will be employed m tlus thesis Tlus chapter has related 

the means by which the thesis quest10n will be tested agamst the data and how 

radiocarbon data will be used to clanfy the findings The next chapter will mterpret the 

results of this study and attempt to integrate the findmgs mto the greater field of 

Northwest Coast Archaeology 



CHAPTER SIX 

RESULTS 
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This chapter provides a descnpt10n of the results of the metnc multidimens10nal 

scalmg analysis specified m the previous chapter Chapter Seven presents an 

mterpretatlon of the patterns described here and relates to the prev10usly descnbed 

workmg hypotheses and explanat10ns of culture change This chapter shows results for 

the first four dimensions of vanat10n of multidimensional scalmg and Ward's cluster 

analysis and relates these findmgs to previous studies 
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The metnc multidunensional output of dimensions one and two, shown m Figure 

6 I (page I 00), shows the separat10n of four clusters Note that site component 

abbreviations are given m Tables 2 5 (page 32) and 5 I (pages 74-78) Dimensions one 

and two account for 33 49% and 10 59% of total vanat1on respectively (see Appendix 

Four) The first three clusters uphold the pattern, albeit mverted, as descnbed by Matson 

et al (1980) m their study (see Chapter Two, Figure 2 5, page 33) These clusters 

represent the Gamson, Beach Grove and Old Musqueam subphases The fourth cluster 1s 

a new creation which contains only Southern Vancouver Island sites, which I have 

labeled Bowker Creek, followmg the tradit10n of nammg archaeological cultures after the 

first well descnbed smgle component site from which the culture was discovered (see 

Matson et al 1980 113) Bowker Creek was chosen because all other sites save for 

Northwest Cadboro Bay are multicomponent Northwest Cadboro Bay could be easily 

confused with Cadboro Bay which 1s a larger and generally better known site Bowker 

Creek remams the first well documented smgle component site (Mitchell ( 1979) and thus, 

will be used to name this cluster 
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Cluster one, which Matson et al ( 1980) label the Gamson subphase remams as 

descnbed by them The components of this cluster are Deep Bay II, Pomt Grey, 

Gamson, Enghsh Bluff, False Narrows I, False Narrows II, Montague Harbour II and 

Beach Grove 57, 61, and 79 There are no newly added Southern Vancouver Island sites 

m this cluster These sites have a wide geographic spread from Garnson m the south to 

Deep Bay II m the north, with many of the sites located m the Gulflslands See Figure 

6 2 (page 102), for a map of site d1stnbut10n 

The Gamson subphase dates to the later half of the Marpole culture type (Matson 

et al 1980, Matson and Coupland 1995) Matson et al ( 1980) mterpret Garnson as the 

most recent of the subphases although there 1s some amb1gmty m radiocarbon datmg 

Garnson components are dommated by artifacts made of bone The bone mdustry 

compnses 31 65% of the site assemblages, by far the highest contnbution of bone to any 

of the subphases m this study Antler and pecked stone also make contnbutions which 

are higher than all other subphases Table 6 1 (page 103), shows a summary of each 

subphase and the relative proportion of each artifact mdustry 

Cluster Two, Beach Grove, also remams as descnbed m Matson et al (1980) 

This cluster consists of Helen Pomt IIA, Helen Pomt IIB, Hill Site, Whalen Farm, 

Marpole II, Beach Grove 80 and Beach Grove 62 There are no newly added Southern 

Vancouver Island sites m this cluster The site components of th.ts cluster come from the 

Lower Mamland and the Gulf Islands See Figure 6 2 (page 102), for a map of site 

distnbutlon 

Matson et al (1980) place the Beach Grove subphase between Gamson and Old 

Musqueam m the regional culture sequence As with the Gamson subphase there is 
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Table 6 1 Cluster Compos1t10n by Artifact Industry 

Garnson Beach Grove Old Musqueam Bowker Creek 
Mean Range Mean Range Mean Range Mean Range 

!total chipped stone 213% 8 8-32 0% 31 6% 16 2-43 9% 65 7% 54 3-77 9% 560% 43 7-66 3% 

!total ground stone 23 2% 15 3-32 9% 38 8% 23 2-47 5% 18 1% 11 1-28 3% 17 8% 13 7-22 7% 

!total pecked stone 65% 0-18 0% 37% 0 8-7 4% 47% 1 8-12 7% 29% 17-44% 

!total bone 31 7% 27 8-34 7% 164% 4 3-29 4% 87% 0 5-21 7% 13 3% 6 1-21 0% 

!total antler 14 6% 9 5-16 5% 88% 2 2-17 4% 24% 0 0-4 4% 58% 2 0-12 2% 

I total shell 28% 0 0-9 1% 07% 0 0-3 9% 05% 0 0-1 8% 42% 19-98% 

!sample size 152 8 70-330 147 4 68-288 158 0 56-258 317 4 101-758 

I number of sites 8 7 7 5 
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nb1gmty with the rad10carbon datmg of this subphase, however there 1s a strong formal 

rgument for Beach Grove predating Garnson The artifact assemblages of Beach Grove 

ppear transitionary between Gamson and Old Musqueam When compared to Gamson, 

leach Grove has relatively more chipped stone and less bone and pecked stone artifacts 

bis pattern of decreased importance of chipped stone has been noted as a general trend 

vh1ch takes place from Locarno Beach through Marpole to Gulf of Georgia (Matson and 

:oupland 1995, Mitchell 1990) The trend is also echoed within the Marpole culture type 

ll/lth a decrease from Old Musqueam through Beach Grove to Gamson (Matson et al 

1980, Matson and Coupland 1995) 

Typically diagnostic artifacts associated with Locarno Beach and early Marpole, 

mch as composite toggling harpoon valves, m1croblades and labrets, are all found m 

jecreasmg frequency begmmng m Old Musqueam with fewer still m Beach Grove and 

are entuely absent from the Gamson subphase Artifacts associated with the Gulf of 

Georgia culture type such as small tnangular ground stone projectile pomts, umlaterally 

barbed harpoons and hand mauls are found in higher frequencies m Gamson, and lower 

frequencies m Beach Grove and are all but absent m Old Musqueam 

The third cluster, named Old Musquearn by Matson et al (1980) changes from the 

m1tial study Two Southern Vancouver Island sites, Qwck' s Pond and DcRu 572 are 

add1t1ons to this cluster As before, the other site components are Old Musqueam, 

Glenrose Cannery III, Crescent Beach III, Fossil Bay I, and Musqueam Northeast 

Matson and Coupland (1995) have argued for a Fraser River Delta "buthplace" for the 

Marpole culture as all but one of the Old Musqueam subphase components were located 

on the Lower Mamland Tlus interpretation appears to be a product of their hm1ted 
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sample rather than a vahd result This thesis adds two new site components to tlus 

subphase and the dates are equally as old as the Old Musqueam subphase components 

from the Fraser River Delta See Figure 6 2 (page I 02), for a map of site distnbution My 

results thus call mto question the ongm of the Marpole culture type, as will be discussed 

further m the next chapter 

The assemblage composit10n for Old Musqueam remams much hke the ongmal 

Matson et al (1980) study Chipped stone predommates the assemblage accountmg for 

65 68% of the total Bone, antler and shell contmue to provide httle to the total artifact 

frequency (see Table 6 I, page 103) Matson et al (1980) noted that hand mauls were 

limited to the later Beach Grove and Garnson subphases and that none were found m 

assoc1at10n with Old Musqueam deposits Qmck's Pond, which has been added to the 

Old Musqueam subphase has one hand maul m its assemblage However, this site 1s a 

surface collected hth1c scatter which possesses traits of both Locamo Beach and Marpole, 

1t is possible that there has been some m1xmg withm what may be a multicomponent site 

The fourth cluster contams exclusively Southern Vancouver Island sites The site 

components are Willows Beach I, Kosapsom I, Cadboro Bay I, Northwest Cadboro Bay, 

and Bowker Creek 

The Bowker Creek cluster 1s most closely related to Old Musqueam with its high 

percentage of chipped stone 56 04% (see Table 6 1, page 103) It differs with a much 

higher proport10n of bone artifacts, 13 32% as compared to 8 67% m Old Musqueam 

Bowker Creek possesses the highest percentage of shell artifacts m tlus study 4 15%, 

almost all of which are shell edge tools 
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Figure 6 3 (page l 07), shows Ward's Cluster Analysis of dimensions one and two 

of the metnc multidimensional seal mg results This figure shows the clear separation of 

each cluster and the close association of Gamson and Beach Grove, and Old Musqueam 

and Bowker Creek The mternal organizat10n of the Gamson and Beach Grove clusters 

vanes somewhat from the mitial Matson et al (1980) (reproduced m Chapter Two, 

Figure 2 6, page 34) study but the pattern remams strong 

The interpretation of dimens10n one given by Burley (1980) and Matson et al 

( 1980) relates to the proport10n of stone to bone artifacts m the component assemblages 

Components with a large ratio of stone artifacts to bone appear m the top of dimension 

one In contrast, those site components with low stone artifact to bone artifact ratios 

appear on the bottom of d1mens1on one In Figure 6 I (page 100), this can seen with the 

Old Musqueam and Bowker Creek clusters near the top and the Beach Grove and 

Gamson clusters near the bottom of dimension one This pattern continues m this study 

and I share Burley ( 1980 and Matson' s (Matson et al 1980) mterpretatlon of dimension 

one 

Accordmg to Burley ( 1980), dimension two may either represent time or site 

function Matson et al (1980) specify this mterpretat10n by notmg that the arc pattern of 

Clusters one, two and three are most hkely a lmear chronological procession bent mto a 

horseshoe by the nature of the statlst1cal procedure Dimension two is then mterpreted as 

representing time, but not, in a direct straight lme but rather as pomts on a curved arc In 

this study that pattern contmues Aside from bemg mverted, the relat1onslup of the Old 

Musqueam, Beach Grove and Gamson clusters remains mtact These clusters form a 

horseshoe wtth the oldest site components near the top and the youngest ones near the 
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bottom The new cluster, Bowker Creek attaches to the Old Musqueam end of the 

horseshoe Followmg this mterpretat10n, Bowker Creek should then be the oldest of the 

clusters, which is partially true The oldest components m this study date to the Bowker 

Creek cluster There is however, a large temporal range for Bowker Creek Radiocarbon 

dates for the Bowker Creek cluster span much of the range of Marpole The vanat10n 

expressed as the Bowker Creek cluster cannot be simply interpreted as temporal There 

are other factors which must exp lam the separation of a new and d1stmct cluster which 

does not fit mto the accepted reg10nal sequence This mterpretat1on will be given m the 

next chapter As well, the meanmg of all four clusters and the relationships between 

them will be discussed 

Dimensions three and four are represented m Figure 6 4 (page 109) These two 

d1mens1ons account for 8 79% and 7 33% of the total vanat1on Burley (1980) and 

Matson et al ( 1980) mterpreted d1mens10ns three and four as Mamland versus Gulf 

Island assemblages (see Figure 2 7, page 35) In this study there has been considerable 

reshufflmg of d1mens10ns three and four At present I do not have an mterpretation of the 

pattern seen m Figure 6 4, although 1t is clear that the Mamland versus Gulf Islands 

d1stmct10n 1s no longer evident 

This chapter described the results of metnc multidimensional scalmg and cluster 

analysis The next chapter will exp lam the meanmg of these results m relation to the 

workmg hypotheses and the explanat10ns of culture change that were presented m 

previous chapters 
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This chapter will present my mterpretat10ns of the patterns discovered m tlus 

thesis This mterpretat10n will take three forms The first will be a re-exammat1on of the 

regional culture h1stoncal sequence with the mclus10n of the new data presented m this 

thesis The second will be a rev1s1tation of the workmg hypotheses descnbed m Chapter 

Four In this section I will choose which hypothesis, if any, best smts the patterns 

discovered Lastly the explanations of culture change will be reexammed These 

explanations will be compared agamst my results to see 1f any can possibly be supported 

by the data Ansmg from this d1scuss10n, I will offer my own view of culture change 

across the Locarno Beach - Marpole transition 

The currently accepted reg10nal sequence, as shown m Figure 7 1 (page 112), 

shows a progress10n from the Locarno Beach culture type to the Marpole culture type at 

2500/2400 BP and then to the Gulf of Georgia culture type by 1500/1 l 00 BP Marpole 1s 

further subdivided mto three subphases of roughly equal length which are chronologically 

hnked Old Musqueam, Beach Grove, and Gamson, oldest to youngest (see Chapter Two 

for a more detailed discuss10n) My results, (see Chapter Six), show the contmuation of 

these subphases and the addition of a fourth one named Bowker Creek 

The position of the new Bowker Creek subphase m relation to the other subphases 

1s central to my remterpretat10n of the regional culture htstoncal sequence As shown m 

Figure 6 1 (page 100), the multidimensional scalmg results show an association between 

the Bowker Creek and Old Musqueam subphases This pattern 1s better illustrated m 

Figure 6 3 (page 107), where cluster analysis clearly lmks Bowker Creek with Old 

Musqueam, and separates it from the Beach Grove and Gamson subphases 
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There seem to be two possible explanations for tlus pattern First, followmg the 

interpretation of Matson et al (1980), who descnbe Old Musqueam as representative of 

early Marpole and Beach Grove and Garnson as vanants of late Marpole, Bowker Creek 

with its close ties to Old Musqueam may be thought of as another vanant of early 

Marpole In this instance, the sites of Bowker Creek, Willows Beach, Qmck' s Pond and 

others ongmally identified as Locarno Beach would rather be representative of early 

Marpole This would also serve to push back the mitial date of Marpole from 2500/2400 

BP to closer to 3000 BP 

The second possibility is that Old Musqueam and Bowker Creek are not related to 

the Marpole culture type at all The large separation seen m Figure 6 3 (page 107), may 

be mdicative of a more dramatic sluft m the regional culture histoncal sequence than 

simply the shift from early Marpole to late Marpole In tlus case Old Musqueam and 

Bowker Creek may be more appropnately assigned to the Locarno Beach culture type and 

the cluster separation shown m Figure 6 3 denotes the Locamo Beach - Marpole 

transition In tlus case the date of the Locamo Beach to Marpole transit10n moves 

forward to 2000 BP m the Fraser River delta and Gulflslands, while Southern Vancouver 

Island would lack Marpole altogether 

I will now examme both these positions based on formal , temporal and spatial 

cntena Art1factual assemblage composition was the sole attnbute measured m the 

metnc mult1dimens10nal scalmg and clustenng procedures employed m this thesis The 

four subphase clusters were identified base on formal groupings and as such formal 

cntena are the strongest lme of evidence Temporal and geograpluc data are used to 

support the lme of formal reasonmg and aid m its mterpretatlon 
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My analysis of the formal evidence wtll begm with a look at artifact mdustnes and 

then switch to a focus on mdividual artifact types thought to be mdicative of the Locamo 

Beach - Marpole transition Although I have been cntical of the companson of artifact 

mdustnes m mterpretation (see Chapter Five), the exercise is still worthwlule Acceptmg 

the mherent flaws of the Burley (1980) typology which unduly weights some mdustnes 

over others the companson does treat subphases equally 

The average proportion of artifact mdustry is shown m Table 6 1 (page 103) 

Chipped stone 1s far greater m Old Musqueam and Bowker Creek assemblages, 65 68% 

and 56 04% as compared to 31 64% and 21 32% for Beach Grove and Gamson, 

respectively Inversely, ground stone, bone and antler all make s1gmficantly stronger 

contnbutions to Beach Grove and Garnson than to Old Musqueam and Bowker Creek 

These mdustry compansons seem to show a clear separation of Beach Grove and 

Gamson from Old Musqueam and Bowker Creek 

This pattern will be further explored by exammmg a few key artifact types which 

have been thought of as diagnostic traits for Locamo Beach and/or Marpole, labrets, hand 

mauls, and m1croblades will serve as examples 

First, labrets are hsted as a diagnostic trait for both the Locamo Beach and 

Marpole culture type (see Tables 2 L pages 19-20 and 2 3, pages 25-26) Takmg a closer 

look at their d1stnbution, it seems that labrets are wtdespread m Locamo Beach and occur 

only m the Old Musqueam subphase of Marpole There 1s only one exception to this rule, 

that bemg the Hill Site on Saltspnng Island (Hall and Haggarty 1981) However, Matson 

and Coupland ( 1995) have questioned the association of labrets to the Beach Grove 
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assemblage at that site Thus labrets do not co-vary between Locamo Beach and Marpole 

1f Old Musqueam 1s thought as a constituent of Locarno Beach 

The second 1llustrat1ve artifact type I will discuss 1s hand mauls Hand mauls are 

a diagnostic artifact type associated with the Marpole culture type (Mitchell 1971 b, see 

Table 2 3, pages 25-26) They do not appear m Locarno Beach assemblages Matson and 

Coupland ( 1995) have argued that the d1stnbut1on of hand mauls lmks Old Musqueam to 

Locarno Beach and separates 1t from Beach Grove and Gamson They noted that no hand 

mauls were found many of the Old Musqueam assemblages although they were relatively 

common m Beach Grove and Gamson sites This thesis has assigned a smgle hand maul 

from Qmck's Pond to the Old Musqueam subphase The nature of the Qmck's Pond site, 

a surface htluc scatter does not lend complete confidence to this assignment It 1s 

possible that the Qmck's Pond assemblage 1s mixed as no stratigraphy 1s available for this 

surface collected site 

The Bowker Creek cluster has two sites with hand mauls present In both of these 

sites the hand mauls date to later deposits contemporaneous with Beach Grove and 

Gamson subphases Thus the argument that hand mauls are only associated with post 

2000 BP deposits 1s not substantially challenged 

The last art1factual example 1s that of m1croblades M1croblade technology 1s 

hsted as a d1agnost1c trait for both Locarno Beach and Marpole culture types (see Tables 

2 1, pages 19-20 and 2 3, pages 25-26) The archaeological record shows a noticeable 

declme m m1croblade abundance m Marpole as compared to Locarno Beach The Old 

Musqueam and Bowker Creek clusters have considerably more m1croblades (2 77% and 
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10 57% respectively) than do Beach Grove and Gamson clusters (1 38% and O 78% 

respectively) Thus microblades reiterate the differences between the two clusters 

The artifact assemblages demonstrate a strong separation of Old Musqueam and 

Bowker Creek from Beach Grove and Gamson The three examples show that key 

diagnostic artifacts types do not co-vary between the two large clusters Tlus pattern is 

echoed by other artifact types, most notably pieces esqmllees, several chipped and ground 

stone projectile pomts, irregular abrasive stones, decorated bone and antler, and antler 

wedges 

Lastly, the metnc multidimensional scalmg and clustenng has shown that, based 

on formal attnbutes, Old Musqueam and Bowker Creek are sufficiently different from 

Beach Grove and Garnson to warrant their removal from the Marpole culture type 

Radiocarbon datmg further strengthens the formal argument Although I have 

questioned the prec1s10n of the techmque relatmg to the Locarno Beach - Marpole 

transition (see Appendix One) on a general level radiocarbon datmg remams a valuable 

mterpretive tool Figure 7 2 (page 117), shows a graphical depiction of several 

rad10carbon age estimates for site components exammed m this thesis This, however, 1s 

not a comprehensive hst These dates are directly related to deposits of the ongmal site 

components defined by Matson et al (1980) Numerous re-excavations have occurred at 

these sites but as the with art1factual data, the radiocarbon data has not been updated m 

this thesis 

Age estimates are shown With plus or mmus one standard deviat10n about the 

mean (see Appendix One) Keep m mmd that the actual age of each radiocarbon sample 

may fall outside the range given m Figure 7 2 
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The graph shows that the chronological lmkmg of Old Musqueam, Beach Grove 

and Gamson remams mtact The Beach Grove and Gamson subphases roughly post-date 

2100 BP and continue until the onset of the Gulf of Georgia culture type at I 500/1100 

BP Recall that Matson et al (1980) had noted rad10carbon datmg offered little help m 

differentiatmg the later subphases of Beach Grove and Gamson but there was a formal 

argument to do so However there was good temporal separation between the earlier Old 

Musqueam and the later subphases Radiocarbon age estimates for Old Musqueam show 

a range of roughly 2400 - 2000 BP 

Bowker Creek shows a large temporal range datmg from well before the accepted 

Locarno Beach - Marpole transition with a date over 2700 BP and contmumg until almost 

1750 BP There is considerable overlap between the Bowker Creek subphase and all 

three other subphases With the case of Old Musqueam this does not pose a problem as 

both represent similar and closely related assemblages However, overlap with later 

subphases does not fit with the currently accepted regional sequence, Figure 7 1 (page 

112) In this mstance there 1s now a considerable overlap of earlier and later subphases 

for almost 350 years The chronological development of early Marpole to late Marpole as 

proposed by Matson et al ( 1980) can no longer be accepted Thus the currently accepted 

regional culture history, Figure 7 1, no longer reflects radiocarbon data 

I will now turn to the geographic distnbution of site components to further 

examme the validity of a new regional culture lustoncal sequence (see map, Figure 6 2, 

page I 02) Old Musqueam site components can be seen across the Gulf of Georgia 

region from the mouth of the Fraser River to the Saaruch Perunsula Beach Grove and 

Garnson site components occur m the Fraser Delta and the Gulf Islands They are 
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noticeably absent from Southern Vancouver Island Bowker Creek components are 

hm1ted to Southern Vancouver Island only They do not occur m the Gulf Islands or on 

the mamland Thus when temporal and spatial data are combined 1t can be seen that pnor 

to cluster two, the Beach Grove and Gamson subphases, the Gulf of Georgia region 1s 

more or less homogeneous Cluster one site components, represented by the Old 

Musqueam and Bowker Creek subphases, occur across the region with some overlap on 

Southern Vancouver Island Although Bowker Creek is limited to Southern Vancouver 

Island its closely related counterpart, Old Musqueam exists elsewhere 

With the onset of cluster two the regional picture changes dramatically The 

Fraser River Delta and Gulflslands show Beach Grove and Gamson assemblages whtle 

Southern Vancouver Island has the Bowker Creek subphase There is no longer a region­

wide artifact assemblage The region has bifurcated mto two separate and distinct culture 

histories Figures 6 1 (page 100) and 6 3 (page 107), show that this separation is a 

dramatic one This predicament cannot be explamed usmg the current regional culture 

historical sequence, Figure 7 I (page 112) Thus formal , temporal and spatial Imes of the 

new evidence presented m this thesis support the development of a new regional culture 

histoncal sequence 

Recall that both the terms phase and culture type rely on a hst of similar traits 

which encompass a group of assemblages and separates it from other similarly conceived 

groups of assemblages (see Chapter Two) Old Musqueam and Bowker Creek subphases 

do not share sufficient traits wtth Beach Grove and Garnson to be considered subphases 

of a smgle culture type Rather, they closely mirror Locamo Beach culture type 

assemblages 
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At tlus time I will propose a new a culture lustoncal sequence, Figure 7 3 (page 

121 ), for the Gulf of Georgia This regional sequence shows a bifurcation m the region 

and shows separate cultural histories for the Fraser Delta and Gulflslands and for 

Southern Vancouver Island The Marpole culture type has been reworked to mclude only 

the Beach Grove and Gamson subphases Thus, the newly proposed temporal extent of 

Marpole becomes 2000 BP to 1500/1100 BP I have reassigned the Old Musqueam 

subphase and added the Bowker Creek subphase to Locamo Beach The temporal extent 

of Locarno Beach m the Fraser Delta and Gulflslands 1s between 3500/3300 BP and 

2000 BP On Southern Vancouver Island, Locarno Beach lasts until the onset of the Gulf 

of Georgia culture type at 1500/1100 BP 

I feel this newly proposed regional sequence more accurately depicts the culture 

history of Southern Vancouver Island withm the Gulf of Georgia Several researchers 

(Mitchell, pers comm , Keddie pers comm ) have felt that Marpole was not represented 

on Southern Vancouver Island The regional culture history masked the vanation seen on 

Southern Vancouver Island and focused solely on the Fraser River and Gulf Islands for a 

regional mterpretat1on This research has shown that Southern Vancouver Island does not 

fit Fraser River-based depiction of culture history and a new culture history is reqmred 

The W orkmg Hypotheses 

The workmg hypotheses were some of my predicted outcomes I felt the results of 

this study would agree with one of them It is now time to examme the apphcabihty of 

those hypotheses The first workmg hypothesis states that the ongm of Marpole occurred 

at the mouth of the Fraser River Thus, Old Musqueam should be limited to the Fraser 

River Delta and the subsequent Beach Grove and Gamson should spread out over the 
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entire Gulf of Georgia region If this hypothesis was correct then Southern Vancouver 

Island should show evidence of Beach Grove and Gamson but not Old Musqueam 

The data soundly reJect this hypothesis There is Old Musqueam on Southern 

Vancouver Island at two sites Qmck's Pond and DcRu 572 In addit10n there are no 

components attnbuted to Beach Grove or Gamson on Southern Vancouver Island 

Therefore the notion that Old Musqueam ongmates at the Fraser River delta and expands 

across the region is reJected In fact, Southern Vancouver Island Old Musqueam 

components have older radiocarbon dates than do their Fraser River counterparts This 

raises the quest10n of a possible Southern Vancouver Island "birthplace" of Old 

Musqueam and a later diffusion to the Mamland, not vice versa Earher concepts of the 

development and spread of Marpole were a product of an unrepresentative sample, now 

that site data from Southern Vancouver Island have been exammed this conventional 

view can no longer can be accepted 

The second hypothesis was that classification errors m Southern Vancouver Island 

assemblages had occurred It was thought possible that some of the Southern Vancouver 

Island components mterpreted as Locarno Beach but havmg Marpole dates were actually 

attnbutable to Old Musqueam but misclassified If this hypothesis is correct then the 

results should show several Southern Vancouver Island sites clustenng with the Old 

Musqueam subphase This hypothesis is partially supported by the data Two Southern 

Vancouver Island site components, Qmck's Pond and DcRu 572, have been added to the 

Old Musqueam subphase 

However, this hypothesis was created With the thought that the sites I ongmally 

focused on, Kosapsom and Willows Beach may m fact be Old Musqueam These sites do 
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not cluster withm the Old Musqueam subphase Also, underlymg this hypothesis was the 

notion that if Old Musqueam was present then so should be the later subphases If this 

hypothesis was correct then all three subphases should be present and clearly they are not 

One of the predicted outcomes of the hypothesis was that the Old Musqueam 

subphase would be reconsidered, allowing for equally old components on Southern 

Vancouver Island Tlus aspect must now be accepted The Old Musqueam subphase 

components on Southern Vancouver Island are actually older that those on the Fraser 

River The temporal and spatial range of the Old Musqueam subphase has been 

sigmficantly redefined by this thesis and as such Old Musqueam now requires 

remterpretatlon 

The tlurd working hypothesis sees an absence of Marpole altogether on Southern 

Vancouver Island If supported then all three ongmal subphases should not be present on 

Southern Vancouver Island At the outset this hypothesis seems to be negated by the data 

as two Southern Vancouver Island sites cluster with the Old Musqueam subphase 

However, smce I have chosen to rework the regional sequence and consider Old 

Musqueam as more appropnately a subphase of Locarno Beach (see Figure 7 3, page 

121), tlus hypothesis can also accepted The newly defined Marpole 1s not known to 

occur m the study area Marpole, now a culture type consistmg of two subphases, Beach 

Grove and Garnson and lastmg from 2000-1500/1 100 BP is lacking from Southern 

Vancouver Island Locarno Beach, expressed as Old Musqueam and Bowker Creek is 

present Thus, one maJor conclusion of tlus thesis is that the Marpole culture type is not 

known from Southern Vancouver Island 



Explanatmns of Culture Change 

I would now like to revisit the explanations of preh1stonc culture change 

presented m Chapter Three The explanations are attempts by archaeologists at 

descnbmg the Locamo Beach - Marpole transit10n This thesis has provided some 

important new mformation which reqmres the reanalysis of these explanations 

124 

The explanations were separated mto two basic theoretical positions, dislocation 

versus contmmty (see Chapter Three) Of the dislocat10n explanat10ns only Burley (1980, 

1983, Burley and Beattie 1987) has offered a current and scientific explanation Burley 

favours a canyon-to-coast migrat10n m consort with a complex of mterrelated processes 

that lmk salmon preservation to a host of Northwest Coast ethr!ograph1c traits such as 

cooperative housmg, sem1-sedent1sm, surplus product10n and specialization (see Figure 

3 1, page 44) 

The smte of processes that Burley (1980, 1983) argues feeds back and creates 

Marpole has not been tested m this thesis These processes are theoretical and are 

conceived of and evaluated mtmtively Most of these processes are also used by 

contmmty theonsts m their attempt to explam the development of Marpole Matson 

( 1989) discusses how some of the aspects of the processes can be tested archaeologically 

but these were not the focus of this thesis I will discuss the aspects that this thesis has 

affected The poss1b1hty that populat10n replacement accounts for the Marpole transition 

has been somewhat changed by this research 

W 1th the current understandmg of the regional culture histoncal sequence ( see 

Figure 7 1, page 112), d1slocat1on explanat10ns cannot be accepted They rely on abrupt 
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shrft m the archaeological record at the Locamo Beach - Marpole interface This abrupt 

shift does not seem to occur The early Marpole assemblages of the Old Musqueam 

subphase are almost mdistmgmshable from Locarno Beach components However, this 

thesis offers new data which opens the door to dislocation With my newly proposed 

regional culture histoncal sequence (see Figure 7 3, page 121 ), dislocation must be re­

exammed There is now a more dramatic shift at the Locarno Beach - Marpole transition 

around 2000 BP This shift may be the most profound m the Gulf of Georgia dunng the 

last 3500 years If population replacement occurred at all, it occurred at this time 

The dislocat10n argument is further strengthened by a geographic division with 

Southern Vancouver Island developmg separately from the Fraser River Delta and the 

Gulf Islands One possible explanation for the contemporaneous differences noted 

between the Beach Grove and Gamson subphases on one hand and the Bowker Creek 

subphase on the other, is that a new population 1s represented by Beach Grove and 

Garnson assemblages 

It 1s the general consensus among Northwest Coast archaeologists that Marpole 

marks the onset of mcreased soc10cultural complexity predicated on an economy of stored 

salmon (see Chapter Three) D1scontmmty theonsts would argue that this maJor 

development 1s mdicative of a population replacement However, there 1s strong 

evidence that the process of mcreased status differential (Carlson and Hobler 1993, Areas 

1991a) and the technology for salmon storage (Matson 1991 , Pratt 1991) both predate 

Marpole Marpole marks the stage where these processes were mtensified, not 

developed In this case Marpole may be seen not as mnovative, but rather as an mtensive 

expression of the pre-ex1stmg knowledge base Given this argument, the need to exp lam 
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the nse of soc10cultural complexity predicated on mtens1ve salmon storage with 

population replacement 1s no longer necessary Salmon storage and status mequahty are 

not new developments brought with a new population, they both exist but are not 

widespread m Locamo Beach populations 

In addition, skeletal evidence from Curtm (1999) shows with direct evidence that 

dislocation across the Locamo Beach - Marpole transition at least m Gabnola Island 

bunals is not takmg place She studied a large sample of Locamo Beach aged bunals 

usmg multivanate dental and mfracrantal traits Curtm (1999) found no b1olog1cal 

separation between the Locamo Beach population and later dated populations at False 

Narrows Thus, she concludes that the artifactual assemblages differences noted between 

Locarno Beach and Marpole are not a product of population replacement 

The data m this thesis has opened the door a crack for Burley's (1980, 1983) 

migrat10n explanation, yet I do not favour this position I support a synthetic version of 

the contmmty explanation I cannot completely discount the possibility of dislocation but 

I feel the shift 1s better explained usmg contmmty 

The contmrnty explanations presented m Chapter Three were wide rangmg and 

often only differed m the ch01ce of pnme mover As mentioned prev10usly, little can be 

said regardmg the processes that mterconnected the vanables m those explanations This 

thesis was not designed to test those explanations, if testmg ts even possible However, 

this thesis sheds hght on certain aspects of those explanat10ns whtch I will now discuss 

The contmmty explanations descnbe the Locarno Beach - Marpole transition as a 

region-wtde phenomenon This thesis has shown that the region is not homogenous and 

different areas felt the transition d1:fferent1ally, tf at all 
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The reg10nal culture histoncal sequence seems to bifurcate around 2000 BP, see 

Figure 7 3 (page 121) No current continmty explanation can account for this situation I 

will now try to reexamine the continmty explanations to allow for the bifurcation 

Explanat10ns of culture change must be flexible enough to account for the vanation 

expenenced on Southern Vancouver Island Some explanations lack that flex1bihty and 

can be reJected at this time Given that Southern Vancouver Island and the Gulf Islands 

are linked geographically it is unhkely that climate change or other environmental 

vanable can be implicated as a pnme mover It would be hard to argue that there existed 

noticeable climatic or envuonmental difference between Saltspnng Island and Cadboro 

Bay that would account for an apparently separate cultural sequence The direct 

imphcat10n of climatic or environmental change as a pnme mover cannot be accepted 

Having said that, it becomes possible that the differences noted on Southern Vancouver 

Island are of a cultural nature 

Differential cultural response to changing region-wide climatic or environmental 

conditions becomes a conceivable explanation Indirectly, all of the contmmty 

explanations can be viewed with an eye towards differential cultural response What is 

clear about the nse of Marpole is that it is predicated on an mtensificat10n of the salmon 

fishery made possible by storage technology (see Chapter Three) The ability to store 

salmon is not a new development dunng this penod but the adaptat10n to mvest 

considerably more time and labour m the technology This marks the nse of Marpole 

(Matson 1992, Pratt 1992) The explanations presented in Chapter Three descnbe that 

adaptation as the product of resource depletion, temtonal circumscnption, mdividual 
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compet1t10n and/or the need for mcreased economic efficiency Taking parts from all of 

these explanations, I offer a synthetic view of the Locarno Beach - Marpole transit10n 

Followmg Croes and Hackenberger (1988) I feel that population mcrease dunng 

Locarno Beach times led to seasonal resource depletion This may have been exacerbated 

by changing chmatlc trends (Mitchell 1971 b) A reg1on-w1de response was the gradual 

shift from a generalized to a more specific subsistence strategy The Old Musqueam 

subphase shows thts moderate mtens1ficat1on The subphase 1s not ent1rely consistent 

with Locarno Beach sensu stncto, and probably represents this changmg realignment of 

the economy This 1s a relatively mmor shift m the regional culture history, but the 

creation of the Old Musqueam subphase sets the stage for the maJor cultural changes 

about to happen 

As shown m Figure 6 2 (page 102), the separation of the Old Musqueam and 

Bowker Creek cluster from the Beach Grove and Gamson one 1s dramatic Ansmg from 

the similar basal cultures, the Gulf of Georgia region bifurcates mto Marpole on the 

Fraser River Delta and Gulf Islands and to the Bowker Creek cluster of Locarno Beach on 

Southern Vancouver Island, see Figure 7 3 (page 121) If this s1tuat10n arose from 

differential cultural response, then to what? and why at this time? 

The answer, I beheve, is a drastic and rapid depletion m the resource base of the 

region A maJor earthquake, 8 0 or greater on the Richter scale, 1s thought to have 

occurred around 2000 BP m the Gulf of Georgia (Mathewes and Clague 1994) 

Mathewes and Clague ( 1994) argue that stratigraphy at several non-archaeolo$ical sites 

shows terrestnal peat overlam with intertidal mud and there is also evidence for soil 
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liquefaction at the Serpentine River near Vancouver Microfossil analysis gives further 

support to a maJor earthquake occumng at this time (Mathewes and Clague 1994) 

The evidence suggests that this event caused subsidence across the entire Cascadia 

Subduction Zone (the Southern Gulf of Georgia, from the Lower Mainland to Southern 

Vancouver Island) with possible effects felt as far away as Southern Washington State 

(Mathewes and Clague 1994) This earthquake would have adversely affected the 

resource base with a realignment of the intertidal zones and an increase in brackish 

environments (Mathewes and Clague 1994) The exact effects on the resource base of the 

Gulf of Georgia are unknown, however a later event m the Fraser River Canyon may offer 

some clues 

Hayden and Ryder (1991) have hypothesized that a large landslide possibly 

caused by an earthquake, probably dammed the Fraser River around 1100 BP They offer 

Texas Creek or Jones Bench as possible locations of this obstruction Hayden and Ryder 

( 1991) feel that the abrupt abandonment of Keatley Creek and other pi tho uses upstream 

on the Fraser relates directly to the damming They feel that a multi-year blockage of the 

nver decimated the salmon fishing economy of the areas upstream forcing the area' s 

inhabitants to relocate This same event may have lead to culture change downstream in 

the Gulf of Georgia region at 1100 BP, as this roughly coincides with the transit10n from 

Marpole to the Gulf of Georgia culture type 

Returning to the Gulf of Georgia 2000 BP earthquake, some s1gruficant 

differences are noted A massive long-term blockage is not md1cated The culture 

histones of the Plateau and Fraser River Canyon do not show sudden culture change at 

2000 BP, as the Gulf of Georgia does Thus the complete decunation of the salmon runs 
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that Hayden and Ryder (1991) feel cause the abandonment of Keatley Creek 1s not a 

likely result of the 2000 BP earthquake However, there may have been s1gruficant short­

term disruption of the resource base I will now offer a few possible scenanos that may 

have been caused by the earthquake 

(1) Reg1on-w1de subsidence may have damaged areas of important vegetat10n 

There was a rapid change in vegetat10n at several locales across the Southern Gulf of 

Georgia Freshwater scrubland was transformed into tidal marshes (Mathewes and 

Clague 1994) Bracken fem and camas may have been detnmentally affected An 

increase in brackish environments may have lowered the amount of plant resources 

available This may have forced a reliance on the salmon fishery to overcome seasonal 

shortages in plant foods 

(2) An extensive silting and realignment of mtert1dal areas may have lowered the 

number of available shellfish It is possible that small landslides brought large quantities 

of silt down the Fraser River and deposited this silt over shellfish beds, drastically 

lowenng the numbers of shellfish The rapid floodmg of low-lymg areas may have also 

mcreased the amount of silt deposited m intertidal areas (Wigen pers comm) This 

process would have been felt pnmanly m the Fraser River Delta with only mmor 

disruption caused on Southern Vancouver Island 

Subsidence would have also meant that the depth of the current shellfish beds 

would change This would have meant that some shellfish beds were no longer available 

to humans as they were now to deep to exploit Also 1t would have meant that with 

deeper water the temperature would be lower, endangenng temperature-sens1t1ve species 

of shellfish, such as mussels (W 1gen pers comm ) Shellfish would have generally 
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rebounded qmckly m any situat10n Their swunmmg larvae would have allowed qmck 

colomzat1on of newly created mtertidal zones and after short-term disrupt10n, m the long­

term they may have benefited from this earthquake 

The temporary shortfall of shellfish however, may have necessitated a shift to 

mtensive salmon storage 

(3) A temporary blockage of the Fraser River may have damaged the salmon 

fishery This may have caused the temporary over-reliance on shellfish as "starvat10n 

food" Overshellfishmg may have then lead to the mabihty of the resource to recover and 

a maJor shellfish population crash is possible Once the salmon fishery rebounded the 

lack of shellfish m wmter months may have forced the mtensificatton of salmon storage 

( 4) It 1s also possible that a landslide severely damaged the salmon fishery so that 

almost an entire year' s run was decimated In this mstance a cyclical famme or food 

shortage would occur Every two or four years, dependent on salmon species, a very low 

number of salmon would return to spawn This would force a reliance on stored salmon 

m good years to compensate for a predictable shortfall m bad years Kew ( 1992) notes 

high cyclical vanab1hty m salmon runs m the Fraser River, some of which may still be 

effects from this or later occumng earthquakes llus scenano rehes on trade as a 

mechanism to convert the surplus salmon of good years mto obligation of repayment m 

bad years The process of trade would also serve to increase pre-existmg status 

differences as those with control of important trade networks could very qmckly gam 

prestige This idea 1s not without precedent on the orthwest Coast (Mitchell 1983) 

Wluchever the mechanism, the tlmrng of the large earthquake comc1des with the 

nse of Marpole m the Fraser River Delta and Gulf Islands, a cultural sluft associated with 
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the mtens1fication of the salmon fishery and reliance on the production of a surplus of 

stored salmon 

As Schalk ( 1977) pomts out, m the Gulf of Georgia, only anadromous fish 

resources are readily mtens1fiable without noticeable future degradation of the resource 

Other resources would suffer from over-harvestmg and would be unable to recover on a 

yearly basis Even 1f the Fraser River fishery was damaged by an earthquake the numbers 

of available fish dunng peak times would probably be far beyond human needs 

The technology to preserve salmon was known m Locarno Beach times (Matson 

1991 , Pratt 1991) It was however not widespread nor mtensive The cultural sequence 

shows rapid change at around 2000 BP This change has been associated with the 

adoption of more mtens1ve and widespread salmon storage The mvestment of time and 

labour pnor to Marpole for mtens1ve salmon harvestmg made the practice undesirable It 

1s only when faced with resource depletion and seasonal food scarcity does the benefit of 

mtens1ve salmon processmg outweigh the added mvestment Once intensive salmon 

storage begms the processes alluded to m several of the explanations begm to operate 

If ownership (Matson 1992) or restncted access to resources (Coupland 1985) had 

developed then over a relatively bnef time those groups with more productive resource 

extraction areas or larger and better organized labour pools could produce large surpluses 

As shown m Chapter Three (Figures 3 1, page 44 and 3 2, page 55) these surpluses could 

be remvested through trade and potlatch, m compet1tlon for labour (Burley 1980, 

Coupland 1985, Hayden 1994 and others) As with the other contmmty explanations the 

difference 1s really only m the pnme mover Once the ball starts rolling towards 

soc10cultural complexity 1t becomes hard to stop I would argue that the pnme mover m 
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the development of Marpole 1s resource depletion dnven mtens1ficatlon exacerbated by a 

large earthquake 

Southern Vancouver Island requires a different explanation The above 

explanation descnbes the nse of Marpole, but as I have argued, Marpole 1s not m 

evidence on Southern Vancouver Island To explam the separate cultural sequence I also 

mvoke differential cultural response to resource depletion as m the case of the Fraser 

River Exammmg the differences m resource base between Southern Vancouver Island 

and the mamland offers some mterestmg clues as to why the areas would differ so greatly 

The concentrated abundance of salmon seen m the Fraser River 1s not paralleled on 

Southern Vancouver Island Instead, more diffuse schools of fish on their way to Fraser 

River were available 

Ethnograph1cally, this required a different technology to harvest the salmon 

reefnettmg Reefnettmg 1s a highly complex and composite technology that requires 

advanced labour organization and technological mnovatlon (Suttles 1951, Burley 1980) 

It has been argued (Burley 1983, Kew 1992, Easton 1985) that the technology 

required for reefnettmg 1s later developmg Burley ( 1980) follows the general 

archaeological prmc1ple that more complex and composite technologies take longer to 

develop Kew (1992) argues that due to the complex technology required for reefnettmg 

and its relatively small d1stnbut1on the subsistence strategy 1s late developmg 

Easton ( 1985) attempted to measure the ant1qwty of reefnettmg by the 

accumulation of net weights at reefnettmg sites His fmdmgs, although far from absolute, 

1mphcate reefnettmg as a Gulf of Georgia culture type mnovat10n Easton ( 1985 169) 
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goes further notmg that "there 1s no direct evidence to support the propos1t10n that 

reefnettmg itself has a Marpole ongm " 

Technolog) 1s not the only complex mnovat10n needed for efficient reefnettmg, 

highly specialized labour orgamzat1on 1s also required Reefnettmg 1s essentially a 

capitalist mode of production (Suttles 1951, Easton 1985) Suttles ( 1951) has noted that, 

reefnettmg captams and crews were hired on the basts of skill not km affihatlon This 

amounts to wage labour which is not predicted to occur pnor to the development of a 

class-based society (Easton 1985) 

The processing of the fish for drymg also required highly organized labour 

div1s1ons tied to class Traditionally women were the processors of the salmon (Suttles 

1951) Men' s roles were hm1ted to members of the reefnettmg crew The hmitmg factor 

to surplus accumulation 1s not the amount of available fish to catch but rather the amount 

of available labour to process those fish Ethnograplucally, slavery provided the large 

amount of labour required for surplus salmon storage (Suttles 1951, Easton 1985) This 

allowed low status males to perform the trad1t1onally female task of fish processmg 

Reefnettmg may predate class society and slavery however, the ethnographic 

ability to produce large surpluses is built on the presence of these traits Without them, 

reefnettmg would not allow mhab1tants of Southern Vancouver Island the access to large 

surpluses available on the Fraser River 

Matson (1992) and Coupland (1985) have argued separately that the ethnographic 

pattern of owned resource areas develops m Marpole and accounts for the witnessed 

status differences between people Groups with access to the areas of highest 
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productivity and consistency become higher status as a result of wealth Those without 

access or with access to lower quahty, more vanable resources remam lower status 

Applymg these ideas to Southern Vancouver Island, it is possible to argue the 

technology and labour orgamzation reqmred for reefnettmg had not yet developed The 

reason that Southern Vancouver Island remams m Locarno Beach, a more generalized 

adaptation rather than Marpole, a more specialized one, is that the people of Southern 

Vancouver Island lacked access to the fish upon which the speciahzatlon could occur 

Support for this position comes from the distnbut10n of Marpole and Bowker 

Creek sites Mitchell ( 1971 b) separates the two areas mto Central and Southern Gulf 

River Fisherman on the Fraser River and Gulflslands and the Straits Reef-net Fisherman 

on Southern Vancouver Island These boundanes are roughly eqmvalent to the 

ethnographic distmction between Straits and Halkomelem speakers This means that the 

people of the Gulf Islands are lmgmstically different form the people on Southern 

Vancouver Island Access to the Fraser River fishery was not available to the Straits 

people, they used reefnettmg to obtam salmon (Suttles 1951) If reefnettmg does not 

develop until the Gulf of Georgia culture type then Bowker Creek represents a lag time m 

technology and/or social organizat10n 

Donald and Mitchell (1975) have shown that areas with more predictable and 

stable runs have more developed luerarclues Only with the adoption of reefnettmg do 

the mhabitants of Southern Vancouver island have stable and predictable access to large 

quantities of salmon 

Further supportmg evidence comes from recent prehmmary fauna! analysis of 

Kosapsom (Stewart, n d ) Marpole has been defined on the basis of an mtensive salmon 
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storage subsistence strategy At Kosapsom I, a Bowker Creek subphase site component, 

faunal analysis shows that salmon storage is not occumng (Stewart, n d ) Kosapsom I 

and hence the Bowker Creek subphase, appear to represent a generalized diet without 

evidence for stored salmon Thus the definmg feature of Marpole 1s absent, which speaks 

to the mab1hty of Southern Vancouver Island mhabitants to procure large quantities of 

salmon dunng this time penod 

Returnmg to differential culture response to resource depletion as an explanat10n, 

Southern Vancouver Island did not then choose mtens1ficat10n of salmon resources This 

copmg strategy \.\-as unavailable to them It 1s probable that the damage of the earthquake 

affected the Fraser River more than 1t did the resource base of Southern Vancouver 

Island It 1s possible that less drastic shifts m resource use were needed or that the 

cultural response 1s quite simply different than the Fraser River Marpole adaptation In 

either case the outcome was that Southern Vancouver Island did not choose or was unable 

to choose the same mtens1ficat10n strategy as the Fraser River The clear separation m the 

cultural sequence With Beach Grove and Gamson contemporaneous with Bowker Creek 

md1cates that the economy of Southern Vancouver Island 1s markedly different from the 

Fraser River and Gulf Islands 

This chapter has presented my mterpretat1ons of the results of this thesis My 

research does not fit well mto the currently accepted regional culture h1stoncal sequence 

nor do current explanations of prerustonc culture change exp lam my results I have 

offered a new reg10nal culture rustory which takes mto account the umqueness of 

Southern Vancouver Island I have also proposed a new synthetic contmmty explanation 

which seeks to exp lam trus new culture rustory and the bifurcat10n of the Gulf of Georgia 



137 

dunng Marpole times The next and final chapter will summanze this thesis and suggest 

future research directions 



CHAPTER EIGHT 

CONCLUSION 
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This thesis has looked at an important and oft1mes misunderstood time penod m 

Bnt1sh Columbia prehistory The Marpole culture type marks a s1gmficant mcrease m 

soc10cultural complexity and a host of other cultural charactenst1cs hke mcreased status 

differentiation, co-operative housmg and mtens1ve salmon storage among other traits 

The study of the development of Marpole provides an excellent case study for the nse of 

soc10cultural complexity m foraging groups 

This thesis has shown that the process of mcreased soc10cultural complexity is not 

a simple one Local factors play a large role m shapmg the traJectones of culture change 

Much of the Northwest Coast developed similar patterns of soc10cultural complexity and 

it is very apparent from this study that there cannot be an overall general explanat10n for 

the creat10n of the Northwest Coast ethnographic pattern Many of the same contnbutmg 

factors, such as resource depletion, population growth and external threat are present m 

other areas of the Northwest Coast yet local factors must also be taken mto account for 

the tlmmg and nature of each area' s culture history 

Multidimensional scalmg results from the Gulf of Georgia have shown that this 

reg10n 1s not an homogeneous entity V anat10n m form across time and space occurs, 

especially near the Marpole transit10n This study upheld the three subphases ongmally 

proposed by Matson et al (1980) and added a new subphase labeled Bowker Creek This 

new subphase 1s comprised entirely of Southern Vancouver Island sites Bowker Creek 1s 

closely related to the Old Musqueam sites but differs greatly from the Beach Grove and 

Gamson subphase sites Based on formal, temporal and spatial cntena, I have chosen to 

assign both the Bowker Creek and Old Musqueam subphases to the Locamo Beach 

culture type This reworkmg the regional culture history has shorted the durat10n of 
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Marpole to 2000 BP to 1500/1 100 BP Given the results of this thesis, Marpole does not 

occur on Southern Vancouver Island 

Resource deplet10n exacerbated by a large earthquake caused the b1furcat1on of 

the region mto two distmct traJectones of culture history Differential cultural response 

to a changmg resource base gave birth to Marpole m the Fraser Delta and Gulflslands 

while a Locarno Beach subsistence pattern remamed on Southern Vancouver Island 

Future Research D1rechons 

This study raises more new questions than 1t answers My explanation ofth1s 

transition, differential cultural response to resource deplet10n, should be tested further I 

have mentioned areas where similar misclass1ficat10n problems may be occurrmg (see 

Chapter Four) It would be mvaluable to replicate this study with a site sample from the 

entire Gulf of Georgia mcludmg those with some ambiguity and recently excavated sites 

My explanation relies on the establishment of the ethnographic pattern of resource 

ownership dunng Marpole times To further test this explanation, sites m the four 

subareas presented by Mitchell ( 1971 b ), Northern Gulf Diversified Fishermen, Central 

and Southern Gulf River Fisherman, Straits Reef-net Fisherman and Puget Sound 

Diversified Fisherman, should be exammed These subareas represent ethnographic 

economic patterns, the antiquity of which should be researched 

The earthquake explanat10n I have proposed needs to be tested I have offered 

several possible scenanos whereby a large earthquake could lead to mtens1ficat10n of 

stored salmon These ideas need to be further developed The effects on the resource 
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base for both the Fraser River Delta and Southern Vancouver Island need further 

research 

Further, the nature of Bowker Creek has not been fully determmed As this thesis 

did not explicitly set out to study Locarno Beach, the sites chosen did not mclude many 

Locamo Beach sites However, the results show that all of the Southern Vancouver 

Island sites m this study are Locamo Beach To properly understand the nature of Bowker 

Creek w1thm Locamo Beach further study 1s needed All that I can say 1s that Bowker 

Creek 1s associated with Locamo Beach but the nature of that associat10n 1s unknown 

Future research should mclude sites of Old Musquearn, Bowker Creek and Locamo 

Beach age In an upcommg paper, R G Matson (n d) tackles part of this problem He 

uses mult1dimens10nal scalmg to examme the relat1onsh1p between Old Musqueam and 

Locamo Beach He has mcluded the Bowker Creek and Willows Beach sites as Locarno 

Beach components Interestmgly enough Bowker Creek and Willows Beach cluster 

separately from the other components, remforcmg the d1stmct nature of the Bowker Creek 

cluster I discovered 

Much more work 1s needed to fully understand the Locamo Beach - Marpole 

trans1t1on This time penod represents the achievement of not only many of the hallmarks 

of the Northwest Coast cultural pattern but the nse of soc10cultural complexity These 

topics are important to archaeologists and anthropologists alike and are worthy of mtense 

future cons1derat10n 
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Radiocarbon datmg 1s a chronometnc datmg procedure based on the natural decay 

of rad1oact1ve 14C man orgamsm The carbon mall hvmg thmgs exists m three 1sotop1c 

states The maJonty of carbon, 98 9% 1s stable 12C, 13C accounts for 1 1 % and the 

remainder, about 10-10 % 1s 14C (Taylor 1987) The first two isotopes are stable and the 

tlurd 1s radioactive 

Durmg life the ratio of 12C to 14C withm an orgarusm remams m eqmhbnum with 

the surroundmg environment At the time of an orgamsm' s death the uptake of new 

carbon ceases while 14C stored w1thm that orgamsm contmues to decay at a known rate 

The ratio of 12C to 14C begms to change 14C has a half hfe of 5730 ± 40 years (Taylor 

1987) By measuring the amount of 14C present m the sample the time smce death can be 

estimated Thus m the rad10carbon sample 

2740 ± 100 BP (GaK 2761) 

the 27 40 date refers to radiocarbon years before present or BP This actually 

refers to years before 1950, as that year was chosen as a standard baselme The ± I 00 

refers to one standard deviation, or 8 about the mean measurement of 2740 years Thus 

there 1s a 67% chance the date hes between 2640 and 2840 BP, which 1s plus or mmus 

one standard dev1at1on about the mean Two standard deviations about the mean provides 

a 95% confidence mterval but raises the date range to 2540 to 2940 BP GaK 2761 refers 

to the laboratory and sample number, m this case Gakushum Uruversity, Tokyo, sample 

number 2761 

Radiocarbon years are not exactly eqwvalent to calendar years, thus one cannot 

simply subtract 1950 from a radiocarbon estrmate to get a calendar year A number of 

corrections must first be undertaken 
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First, normahzatlon corrects for 1sotop1c fractionat10n This correction deals with 

the ratio of 12C to 13C (Taylor 1987), which vanes based on the diet of the orgamsm bemg 

tested This 1s affected by the type of plant consumption (C3 vs C4 plants), and the 

organism's place m the food cham (pnmary-plants, secondary-herbivores and tertiary­

canuvores) (Taylor 1987) Rad10carbon samples taken from plant material have a much 

smaller correction than do samples of carmvore bone 

Second the reservoir effect is a problem associated with manne samples In the 

world ' s oceans a large amount of dissolved stable carbon, 12C, 1s stored and 1s absorbed 

by organism hvmg m the sea Much of this dissolved 12C remams at the lower depths of 

the ocean but is periodically brought to the surface by upwellmg This produces a lower 

ratio of 14C to 12C, makmg them appear to be older that they actually are (Robmson and 

Thompson 1981) On the Northwest Coast, shell is a common source of rad10carbon 

samples thus this problem is an important one The correction is thought to be -801 ± 23 

years for the Gulf of Georgia but vanes m other regions dependmg on local condit10ns 

(Robmson and Thompson 1981) This means that hvmg manne shell will date to 801 

BP The correction for 13C must also be applied to shell samples The manne l1 13C 

convention is to add 410 years (Robmson and Thompson 1981) Thus the overall 

correct10n for shell samples is -390 ± 23 BP 

Cahbrat10n is the final step m correlating rad10carbon years to calendar years 

The rate of 14C product10n is not constant There are vanatlons both m the long term 

based on geomagnetic variation and the short term based on hehomagnetlc modulation of 

cosmic radiation (sunspot activity) and fossil-fuel burnmg (Areas 1991b) Thus the 

startmg ratio of 14C man orgarusm 1s dependent on when the organism lived To 
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calibrate radiocarbon ages one must compare the carbon sample to the calibration curve 

(see Figure Al 1, page 170) The calibration curve reflects the changes m i4c over time 

This process converts the radiocarbon age estimate to calendar years expressed as AD and 

BC Calibrated years represent histoncal years and relate directly to dendrochronology, 

or tree nng datmg, as a means of ascertammg age 

Returrung to the GaK. 2761 sample which was a shell spec1men, to calibrate this 

sample a two fold correction is needed The correct10ns for the manne reserv01r effect (-

801 ± 23 years) and isotopic fract10nat10n (+410 years) yield a total correction of-390 ± 

23 years Thus 2740 ± 100 BP becomes 2350 ± 100 BP To calibrate this date to the 

solar calendar, locate 2350 on the left side of Figure Al 1, Radiocarbon Years For a 

95% accuracy, two standard deviations about the mean are used to give a range of2150 to 

2550 BP These dates are shown mtersectmg the cahbrat10n curve at 2150 and 2750 cal 

BP This means the sample GaK. 2761 is related to the solar calendar years 2150 to 2750 

BP or 200 to 800 BC at a confidence mterval of 95% 

Dus example also serves to illustrate a problem with rad10carbon datmg the 

Locamo Beach - Marpole trans1t1on The calibration curve has a "flat spot" roughly 

between 2400 and 2500 BP and another between 2100 and 2200 BP A smgle radiocarbon 

year may represent several calibrated years due to multiple mtersect10ns of the calibration 

curve In this case there are not multiple mtersectlons of the calibration curve, but there 

1s considerable mflation of the calibrated date range related to the "flat spot" Dus means 

that there 1s very poor accuracy for rad10carbon dates m this range Dus 1s unfortunate as 

this time penod 1s very 1mportant m the development of ethnographic Northwest Coast 

cultures and the nse of sociocultural complexity Dus "flat spot" problem 1s not l1m1ted 
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to the Northwest Coast however, 1t 1s a global phenomenon with 1mphcat1ons for 

prelustory mall regions 

On the Northwest Coast the most common procedure for expressmg radiocarbon 

dates 1s to use raw unmodified dates, the exception bemg shell samples which reqmre the 

two-fold correction procedure as descnbed above 

Smee there are many different means of rad10carbon calibration and available 

computer cahbrat1on programs raw dates are always cited These different calibration 

techmques are not always comparable to each other and could cause mterpretlve errors 1f 

different techruques were used on different samples By usmg raw dates the radiocarbon 

age estimates are immediately comparable to one another across the entue region 

It 1s important to keep m mmd that the accuracy of radiocarbon datmg is not 

precise In tlus study where four clusters are found m a date range of about 1100 years, 

mterpretatlons usmg radiocarbon dates are used spanngly The range of each date 1s 

rarely smaller than 400 to 600 years, thus the most precise datmg possible 1s either the 

relative early or late 

In this study I use raw rad10carbon age estimates with the except10n of shell dates 

wluch are corrected (-390 ± 23 years) This follows general practice m Northwest Coast 

archaeology and 1s chosen to easily onent my findmgs w1thm the broader field of 

Northwest Coast archaeology The radiocarbon age estimates for study area components 

are hsted m Table Al 1 (page 173-74) A graplucal depiction oftheu distnbut10n can be 

seen m Figure 7 2 (page 117) 

The culture types and subphases are formal classificatory uruts mdependent of 

time and space (see Chapter Two) Thus maccurac1es m radiocarbon datmg do not 



weaken their vahd1ty nor do problems m datmg compromise the results of this thesis 

The clusters were 1dent1fied based on formal attnbutes Their d1stnbut1on m both 

geograpruc and chronolog1cal terms 1s used as an mterpret1ve tool to explam the 

relat1onsh1p between the clusters The maccuracy of rad10carbon datmg for this time 

penod means that temporal vanat1on adds httle to the mterpretat10n 
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Table A 1 1 Radiocarbon Age Estimates for Selected Gulf of Georgia Site 

Components 

Site Sample Age 

Component Number Estimate Reference 

Helen Pomt IIB GaK 3200 1100 ± 90 Carlson 1970 

Helen Pomt IIB Gak 4936 1120 ± 100 Carlson 1970 

Beach Grove 80 SFU 41 1270 ± 160 Matson et al 1980 

Helen Pomt IIB Oak 4935 1370 ± 85 Carlson 1970 

Beach Grove 62 UW42 1390 ± 25 Matson et al 1980 

Beach Grove 80 SFU 42 1480 ± 80 Matson et al 1980 

Marpole II Har 2183 1510 ± 90 Burley 1980 

Beach Grove 62 UW43 1540 ± 130 Matson et al 1980 

Gamson GaK4934 1580 ± 60 Burley 1980 

Beach Grove 57,61 ,79 UW44 1600 ± 120 Matson et al 1980 

False Narrows II GaK 2754 1670 ± 90 Burley 1980 

Pomt Grey wsu 3574 1690 ± 120 Coupland 1991 

Beach Grove 62 GSC 440 1730± 130 Matson et al 1980 

NW Cadboro Bay RIDDL 571 1760± 110 Keddie 1987 

Marpole II S 93 1780 ± 60 Burley 1980 

Cresent Beach III SFU 726 1810 70 Matson et al 1991 

Cadboro Bay I GaK 2751 1810 ± 90 WIimeth 1978 

Old Musquearn GaK 5137 1910 80 Matson 1976 

Kosapsom I TO 5364 1960 ± 50 Mackie, pers comm 

Pomt Grey GaK 1480 1970 ± 100 Burley 1980 

Pomt Grey GaK 1480 1970 ± 100 Borden 1970 

Glenrose Cannery III GaK4647 2030 ± 95 Matson 1976 

Gamson GaK4933 2100 ± 100 Burley 1980 

Marpole II L 337 2100 ± 90 Burley 1980 

Helen Pomt GaK4937 2110 ± 105 Carlson 1970 
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Site Sample Age 

Component Number Estimate Reference 

Kosapsom I CAMS 40393 2120 ± 50 Mackie, pers comm 

Beach Grove 57,61,79 GaK 1478 2170 ± 70 Matson et al 1980 

Pomt Grey wsu 3573 2210 ± 90 Coupland 1991 

Kosapsom I CAMS 40385 2230 ± 50 Mackie, pers comm 

Kosapsom I CAMS 40394 2280 ± 50 Mackie, pers comm 

Glenrose Cannery III S 787 2300 ± 70 Matson 1976 

Glenrose Cannery III GaK4646 2310 ± 105 Matson 1976 

Kosapsom I CAMS 40398 2320 ± 50 Mackie, pers comm 

Glenrose Cannery III S 790 2340 ± 120 Matson 1976 

Bowker Creek GaK 2761 2350 ± 100 Mitchell 1979, Matson n d 

Old Musqueam Gak 1283 2350 ± 80 W tlmeth 1969 

Kosapsom I TO 5365 2360 ± 60 Mackie, pers comm 

DcRu 572 Beta 86772 2380 ± 60 Owens et al 1 997 

Kosapsom I CAMS 40390 2450 ± 50 Mackie, pers comm 

Willows Beach I GaK 5103 2490 ± 85 Curtm et al 1991 

Kosapsom I CAMS 40386 2510 ± 50 Mackie, pers comm 

Bowker Creek GaK2760 2520 ± 100 Mitchell 1979, Matson n d 

Willows Beach I GaK 5102 2630 ± 95 Curtm et al 1991 

Kosapsom I CAMS 40397 2770 ± 50 Mackie, pers comm 
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APPENDIX Two 
ARTIFACT FREQUENCIES 
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00% 08% 00% 1 3% 00% 
00% 08% 00% 00% 00% 
00% 25% 00% 00% 00% 

22% 12 3% 54% 26% 22% 

00% 08% 18% 1 3% 00% 
00% 00% 00% 26% 00% 

00% 08% 18% 38% 00% 

139 122 56 78 180 
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C: (1) 00 '0 tr) 0 ..c: 0 "' 
(1) 

~ !t: ..c: (1) ..c: (1) ..c: (1) C. § .aE - >-. e- (.) > (.) > u > (1) l:lO ::, 5 (1) CO 0 (0 0 CO 0 (1) ~~ c:- 0 ... (0 (1) ... (1) ... (1) ... 

page 4 of 9 0 0 UJ co 0.. 0 ~ coo coo coo 
I Ch1ppea--Stone 
Flake edge tools 12 9% 52% 261% 92% 14 6% 66% 44% 75% 55% 
Slate/Sandstone discs 29% 00% 14% 08% 22% 11 5% 00% I 1% 03% 
Pieces esqmllees 00% 00% 00% 00% 00% 00% 00% 04% 00% 
M1croblade/core 

. 
00% 00% 00% 00% 00% 2 1% 29% 00% 09% 

Chopper/choppmg tools 29% 00% 00% 08% 22% 07% 00% 22% 1 5% 
Comer-notch/basal-notch pomts 00% 00% 00% 1 5% 00% 14% 00% 00% 00% 
Leaf shaped pomts 14% 41% 14% 1 5% 00% 2 1% 29% 22% 00% 
Contracting stem pomts 14% 10% 00% 15% 22% 59% 00% 30% 06% 
Expandmg stem pomts 00% 00% 14% 38% 00% 24% 00% 07% 00% 
Triangular pomts 29% 17 5% 14% 61% 00% 49% 1 5% 1 1% 00% 
Formed b1facial cuttmg and/or scraping tool 14% 2 1% 58% 23% 34% 10% 1 5% 3 4% 00% 
Perforators 00% 2 1% 00% 00% 00% 00% 29% 1 1% 00% 
total chipped stone 25 7% 320% 377% 27 5% 24 7% 385% 162% 228% 88% 

Ground Stone 
Tnangular points 43% 00% 00% 00% 00% 00% 00% 00% 00% 
Stemless pomts 43% 72% 14% 08% 00% 28% 00% 07% 09% 
Stemmed points 14% 00% 00% 00% 00% 00% 00% 00% 00% 
Faceted large pomts 00% 00% 00% 00% 00% 14% 00% 00% 00% 
Celts/adze blades 14% 2 1% 14% 38% 00% 59% 29% 52% 30% 
Decorated and decorative obJects 29% 10% 14% 08% 00% 07% 00% 1 1% 1 5% 
Labrets 00% 00% 00% 00% 00% 00% 00% 00% 00% 
Shaped abrasive stones 14% 00% 00% 00% 22% 14% 44% 00% 24% 
Irregular abrasive stones 15 7% 72% 18 8% 99% 124% 292% 33 8% 291% 15 2% 
Handstones 00% 00% 00% 00% 1 1% 1 0% 00% 00% 00% 
Stone saws 14% 00% 00% 00% 00% 03% 00% 00% 00% 
total wound stone 32 9% 17 5% 23 2% 15 3% 15 7% 42 7% 412% 362% 230% 
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Pecked Stone 
Hand mauls 
Hammerstones 
Perforated stones 
Notched stones 
Mortar/bowls 

total pecked stone 

Bone 
Barbed pomts 
Small umpomts 
Btpomts 
Mammal bone awls 
Bud bone awls 
Needles 
Chisel/wedge tools 
Ulna awls 
Decorated or decorative obJects 
Bud bone pomts 
Btrd bone tubes 
Incisor tools 
Ground canme and other tooth pendants 
Unbarbed fixed bone pomt 

total bone 

:::: 
~ 

o:l 
0. 
<I) 
<I) 

Cl 

00% 
00% 
00% 
00% 
00% 

00% 

00% 
43% 

11 4% 
57% 
00% 
00% 
57% 
00% 
29% 
00% 
14% 
00% 
00% 
00% 

314% 

C: 
C: 0 ..c: 

Cl) <I) Cl) 

E (0 ~ ..:::!t;: 
bl) ::, 

<1:1 
~LL. C: -0 LJ.l o:l 

10% 00% 00% 
62% 43% 23% 
00% 00% 00% 
00% 00% 00% 
00% 29% I 5% 

7 2% 7 2% 38% 

10% 00% 84% 
00% 00% 00% 
00% 00% 00% 
62% 72% 76% 
00% 29% 00% 
10% 14% 00% 
52% 00% 1 5% 

11 3% 00% 08% 
2 1% 29% 92% 
00% 00% 00% 
10% 00% 38% 
00% 00% 3 1% 
00% 00% 00% 
00% 00% 3 1% 

27 8% 14 5% 37 4% 

°' r--~ -:::: \0 
0 N r-.: 

<I) 00 \0 tr) 

0 ..c: <IJ ..c: <IJ ..c: II) 

5 ~ e- u >- u >- u >-
<1:1 0 <1:1 0 <1:1 0 

0 .... <1:1 <I) .... <I) .... <I) .... 

0... 0 ~ o:l 0 o:l 0 o:l 0 

00% 03% 00% 00% 09% 
34% 07% 44% 34% 03% 

13 5% 03% 29% 00% 09% 
00% 00% 00% 00% 00% 
] 1% 00% 00% 00% 00% 

180% 14% 7 4% 34% 21% 

00% 00% 00% 00% 00% 
34% 00% 00% 00% 1 8% 
67% 00% 15% 00% 00% 

11 2% 38% 17 6% 60% 15 2% 
22% 10% l 5% 00% 09% 
22% 10% 00% 15% 12% 
34% 17% 00% 52% 30% 
I 1% 00% 00% I 1% 03% 
00% 07% 88% 52% 36% 
00% 00% 00% 04% 00% 
00% 07% 00% 26% 27% 
00% 00% 00% 07% 03% 
I 1% 10% 00% 04% 00% 
00% 03% 00% 00% 00% 

315% 104% 294% 231% 291% 
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Relative Artifact Frequency °' r--~ 
:::: -for 27 Gulf of Georgia Site Components 
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OJ) ::s 5 Q) "" 0 ""0 ""0 Q) "" ~LI.. 
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page 6 of9 Cl 0 wco o..O ~ coo coo coo 
11\ntler 
Composite togglmg harpoon valves 57% 00% 14% 00% 00% 00% 00% 00% 12% 
Urnlaterally barbed harpoons 00% 3 1% 00% 23% 22% 03% 15% 1 1% 36% 
Barbed pomts 14% 3 1% 43% 23% 34% 45% 00% 56% 48% 
Wedges 29% 2 1% 11 6% 99% 45% 1 0% 44% 71% 18 2% 
Hafts 00% 00% 00% 00% 00% 00% 00% 04% 00% 
Pendants 00% 41% 00% 00% 00% I 0% 00% 00% 00% 
Decorated or decorative obJects 00% 10% 00% 00% 00% 00% 00% 00% 00% 

total antler 100% 13 4% 174% 14 5% 101% 69% 59% 14 2% 279% 
Shell 
Edge tools 00% 10% 00% 00% 00% 00% 00% 04% 21% 
Pendant/ gorgets 00% 1 0% 00% l 5% 00% 00% 00% 00% 70% 

total shell 00% 21% 00% 15% 00% 00% 00% 04% 91% 

Sample Saze 70 97 69 131 89 288 68 268 330 
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0 N ..-:-

a:l 
C c:: 11) 00 1.0 Ir) 0 ..c: 0 "' 11) "' ..c:: 11) ..c: 11) ..c:: 11) 0.. E ~~ ~!:t:: .... >-. e- (.) :> (.) :> (.) :> 11) 00::, 5 11) "'0 "'0 "'0 page 4 of 9 (1) "' 0 ... "' (1) ... (1) ... (1) ... ~ LL. 

c::-
~ 0 0 U-l a:l p. 0 a:l 0 a:l 0 a:l 0 

:Lhipped Stone 
Flake edge tools 12 9% 52% 261% 92% 14 6% 66% 44% 75% 55% 
Slate/Sandstone discs 29% 00% 14% 08% 22% 11 5% 00% I 1% 03% 
Pu~ces esqmllees 00% 00% 00% 00% 00% 00% 00% 04% 00% 
Microblade/core 00% 00% 00% 00% 00% 21% 29% 00% 09% 
Chopper/chopping tools 29% 00% 00% 08% 22% 07% 00% 22% I 5% 
Corner-notch/basal-notch pomts 00% 00% 00% 1 5% 00% 14% 00% 00% 00% 
Leaf shaped pomts 14% 41% 14% I 5% 00% 2 1% 29% 22% 00% 
Contractmg stem pomts 14% 10% 00% 1 5% 22% 59% 00% 30% 06% 
Expanding stem pomts 00% 00% 14% 38% 00% 24% 00% 07% 00% 
Tnangular pomts 29% 17 5% 14% 61% 00% 49% 1 5% 1 1% 00% 
Formed bifacial cuttmg and/or scraping tool 14% 2 1% 58% 23% 34% 1 0% 1 5% 34% 00% 
Perforators 00% 2 1% 00% 00% 00% 00% 29% 1 1% 00% 

total chipped stone 25 7% 320% 377% 275% 24 7% 385% 162% 228% 88% 
Ground Stone 
Tnangular pomts 43% 00% 00% 00% 00% 00% 00% 00% 00% 
Stemless pomts 43% 72% 14% 08% 00% 28% 00% 07% 09% 
Stemmed pomts 14% 00% 00% 00% 00% 00% 00% 00% 00% 
Faceted large pomts 00% 00% 00% 00% 00% I 4% 00% 00% 00% 
Celts/adze blades 14% 2 1% 14% 38% 00% 59% 29% 52% 30% 
Decorated and decorative obJects 29% 10% 14% 08% 00% 07% 00% 1 1% 1 5% 
Labrets 00% 00% 00% 00% 00% 00% 00% 00% 00% 
Shaped abrasive stones 1 4% 00% 00% 00% 22% 1 4% 44% 00% 24% 
Irregular abrasive stones 15 7% 72% 18 8% 99% 12 4% 292% 33 8% 291% 15 2% 
Handstones 00% 00% 00% 00% I 1% 1 0% 00% 00% 00% 
Stone saws 1 4% 00% 00% 00% 00% 03% 00% 00% 00% 

total ground stone 32 9% 17 5% 23 2% 15 3% 15 7% 42 7% 412% 362% 230% 
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page 5 of9 
Pecked Stone 
Hand mauls 
Hammers tones 
Perforated stones 
Notched stones 
Mortar/bowls 

total pecked stone 

Bone 
Barbed pomts 
Small umpomts 
B1pomts 
Mammal bone awls 
Bird bone awls 
Needles 
Chisel/wedge tools 
Ulna awls 
Decorated or decorative objects 
Bird bone pomts 
Bird bone tubes 
Incisor tools 
Ground canme and other tooth pendants 
Unbarbed fixed bone pomt 

total bone 

:::: 
~ 

,:0 
C. 
11) 
11) 

0 

00% 
00% 
00% 
00% 
00% 

00% 

00% 
43% 

11 4% 
57% 
00% 
00% 
57% 
00% 
29% 
00% 
14% 
00% 
00% 
00% 

314% 

0 
0 i:: ..c: 
"' 11) "' E -a § ..=: It: 

Oil ;:s 
ell ~~ o-0 IJ.l co 

l 0% 00% 00% 
62% 43% 23% 
00% 00% 00% 
00% 00% 00% 
00% 29% I 5% 

7 2% 72% 38% 

10% 00% 84% 
00% 00% 00% 
00% 00% 00% 
62% 72% 76% 
00% 29% 00% 
10% 14% 00% 
52% 00% 1 5% 

11 3% 00% 08% 
2 1% 29% 92% 
00% 00% 00% 
10% 00% 38% 
00% 00% 3 1% 
00% 00% 00% 
00% 00% 3 1% 

278% 14 5% 374% 

°' r---~ -...... "° - 0 N r-: 
11) 00 'C V) 

0 ..c: 11) ..c: 11) ..c: 11) 
... >-. e- u > u > u > 5 11) ell O aS O ell O 
0 .... ell 11) .... 11) .... Cl) .... 

0.. 0 ~ a:) 0 ,:0 0 ,:0 0 

00% 03% 00% 00% 09% 
34% 07% 44% 34% 03% 

13 5% 03% 29% 00% 09% 
00% 00% 00% 00% 00% 
1 1% 00% 00% 00% 00% 

180% 14% 74% 34% 21% 

00% 00% 00% 00% 00% 
34% 00% 00% 00% 1 8% 
67% 00% I 5% 00% 00% 

I I 2% 38% 17 6% 60% 15 2% 
22% 10% 1 5% 00% 09% 
22% 10% 00% 1 5% 12% 
34% I 7% 00% 52% 30% 
1 1% 00% 00% 1 1% 03% 
00% 07% 88% 52% 36% 
00% 00% 00% 04% 00% 
00% 07% 00% 26% 27% 
00% 00% 00% 07% 03% 
I 1% 10% 00% 04% 00% 
00% 03% 00% 00% 00% 

31 5% 104% 294% 231% 291% 
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for 27 Gulf of Georgia Site Components - -- l,C) 
>.. -- 0 N r--'.' usmg Burley's ( 1980) 51 Trait Typology <1:l C: Cl) 

a:l 0 C: .c 0 
00 l,C) .,.., 

"' 
Cl) "' .c Cl) .c Cl) ..Cl G) c.. E ~ ~ .= !t: .... >.. e- u > u > u > G) 

bD ::S 5 G) <1:l 0 ell 0 <1:l 0 G) <1:l ~ Lt-. 
C: - 0 .... <1:l Cl) .... Cl) .... G) .... 

page 6 of9 Cl 0 LLl a:l P...0 ~ a:l 0 a:l 0 a:l 0 

!Antler 
Composite togglmg harpoon valves 57% 00% 14% 00% 00% 00% 00% 00% 12% 
Umlaterally barbed harpoons 00% 3 1% 00% 23% 22% 03% 1 5% 1 1% 36% 
Barbed pomts 14% 3 1% 43% 23% 34% 45% 00% 56% 48% 
Wedges 29% 2 1% 11 6% 99% 45% 10% 44% 71% 18 2% 
Hafts 00% 00% 00% 00% 00% 00% 00% 04% 00% 
Pendants 00% 41 % 00% 00% 00% 10% 00% 00% 00% 
Decorated or decorative obJects 00% 10% 00% 00% 00% 00% 00% 00% 00% 

total antler 100% 13 4% 174% 14 5% JO 1% 69% 59% 14 2% 27 9% 

Shell 
Edge tools 00% 10% 00% 00% 00% 00% 00% 04% 2 1% 
Pendant/gorgets 00% 10% 00% 1 5% 00% 00% 00% 00% 70% 

total shell 00% 21% 00% 15% 00% 00% 00% 04% 91% 

Sample Size 70 97 69 131 89 288 68 268 330 
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"' "' V 0 "'- .... e 0 r--
~ ~ ~ ... ~ .t:: V "' "' V) 

V 0 V 0 .t:: 0 .!,C.!,C 2- 0.. 
~"'O 

=:, 
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!Chipped Stone 
Flake edge tools 63% 54% 307% 243% 13 2% 166% 35 3% 429% 462% 
Slate/Sandstone discs 23% 22% 00% 00% 00% 00% 00% 00% 19% 
Pieces esqmllees 1 1% 22% 00% 09% 24% 00% 59% 05% 00% 
M1croblade/core 1 1% 1 3% 20% 99% 28 5% 61% 64% 69% 57% 
Chopper/choppmg tools I 1% I 3% 10% 09% 03% 00% 00% 26% 28% 
Comer-notch/basal-notch pomts 00% 00% 59% I 1% 10% 17% 05% 16% 00% 
Leaf shaped pomts 06% 00% 30% 24% 03% 17% 1 0% 37% 38% 
Contracting stem pomts I 1% I 3% 40% 08% 03% 04% I 5% 42% 09% 
Expanding stem pomts 00% 04% 00% 01% 07% 04% 00% 00% 00% 
Triangular pomts 28% 22% 20% 38% 00% 52% 00% 1 1% 19% 
Formed b1factal cuttmg and/or scraping tool 1 7% 13% 17 8% 11 5% 15 6% 100% 1 0% 63% 19% 
Perforators 1 1% 04% 00% 07% 00% I 3% 00% 00% 19% 

total chipped stone 193% 18 3% 663% 563% 624% 43 7% 515% 698% 670% 
Ground Stone 
Triangular pomts 00% 04% 20% 16% 00% 04% 00% 1 1% 28% 
Stemless pomts 06% 45% 20% 05% 00% I 3% 00% 2 1% 09% 
Stemmed pomts 06% 00% 20% 07% 14% 00% 1 5% 2 1% 09% 
Faceted large pomts 23% 04% 10% 05% 37% 04% 05% I 6% 47% 
Celts/adze blades 23% 1 3% 59% 04% 07% 17% 20% 05% 38% 
Decorated and decorative objects 28% 18% 10% 03% 07% 09% 25% 05% 57% 
Labrets 00% 00% 00% 0 1% 14% 00% 00% 00% 00% 
Shaped abrasive stones 06% I 3% 20% 47% 17% 22% 20% 05% 19% 
Irregular abrasive stones 16 5% 12 1% 10% 80% 12 9% 10 5% 49% 85% 28% 
Handstones 1 1% 09% 00% 09% 00% 00% 00% 00% 00% 
Stone saws 00% 09% 00% 03% 03% 00% 05% 00% 00% 

total $!round stone 26 7% 23 7% 168% 181% 22 7% 17 5% 13 7% 169% 236% 
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Pecked Stone 
Hand mauls 
Hammerstones 
Perforated stones 
Notched stones 
Mortar/bowls 

total pecked stone 

Bone 
Barbed pomts 
Small umpomts 
Bipomts 
Mammal bone awls 
Bird bone awls 
Needles 
Chisel/wedge tools 
Ulna awls 
Decorated or decorative obJects 
Bird bone pomts 
Bird bone tubes 
Incisor tools 
Ground canme and other tooth pendants 
Unbarbed fixed bone pomt 

total bone 

-Cl) 

~ 
Q) 0 
Cl) I: 

- co ~z 

06% 
06% 
06% 
00% 
I 1% 

28% 

28% 
1 1% 
00% 

17 0% 
1 1% 
63% 
06% 
1 1% 
1 1% 
00% 
17% 
00% 
I 1% 
06% 

34 7% 

~ 
;:::: t:; co 

Cl) II) 0 
~ ~ ... 

II) 0 ..c 0 

..!!l ~ t: .0 
0 --g 

~z zu 

00% 10% 
04% 20% 
18% 00% 
36% 00% 
00% 00% 

58% 30% 

00% 00% 
22% 10% 
04% 00% 

11 6% 40% 
1 3% 00% 
09% 10% 
22% 00% 
09% 00% 
09% 00% 
27% 00% 
27% 00% 
00% 00% 
09% 10% 
3 1% IO% 

299% 79% 

-
E N 

V, - ... 0 0 t--
~ ..c QJ ... V, V, or, 

..:.::..:.:: _g - 0.. J.:"O ;:l ::§ ~ co ~ Q) "O >-. Cl) ~ C ex: 
~~ 0 ~ co co 0 ;:l 0 (.) cou UCO :::.i! Oo.. 0 

05% 00% 00% 00% 05% 00% 
05% I 7% 26% 44% 122% 19% 
01% 03% 00% 00% 00% 00% 
04% 03% 00% 00% 00% 00% 
0 1% 03% 00% 00% 00% 00% 

I 7% 2 7% 26% 44% 12 7% 19% 

05% 00% 1 3% 05% 00% 00% 
25% 14% 39% 64% 00% 00% 
20% 00% 22% 10% 00% 00% 
37% 3 1% 48% 59% 00% 28% 
03% 00% 04% 00% 00% 00% 
05% 14% 09% 00% 00% 00% 
0 1% 00% 09% 05% 00% 00% 
09% 03% 26% 00% 00% 00% 
05% 00% 09% 00% 05% 19% 
03% 00% 00% 25% 00% 00% 
04% 00% I 3% 00% 00% 00% 
00% 00% 04% 05% 00% 00% 
04% 00% 00% 00% 00% 00% 
I 3% 00% I 3% 10% 00% 00% 

13 5% 61% 210% 181% 05% 47% 
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rAntler 
Composite togglmg harpoon valves 
Umlaterally barbed harpoons 
Barbed pomts 
Wedges 
Hafts 
Pendants 
Decorated or decorative obJects 

total antler 

Shell 
Edge tools 
Pendant/ gorgets 

total shell 

Sample Size 

-V, 

:s'.'. 
'1) 0 
"' t: 

- <1:1 ~z 

06% 
17% 
80% 
23% 
00% 
17% 
06% 

148% 

06% 
1 1% 

1 7% 

176 

>-. 
<1:1 - ti o:i -V, '1) 0 

~ ~ .... 
'1) 0 ..c: 0 

t: .D Cl) t: 
- <1:1 0 -g 
~z zu 

09% 00% 
04% 30% 
58% 00% 
45% 10% 
09% 00% 
36% 00% 
04% 00% 

165% 40% 

27% 20% 
3 1% 00% 

58% 20% 

224 101 

-E N .,,_ .... 0 0 r-
:s'.'. ..c: '1) .... V, V, V) 

.:,,:.:,,: .8- c.. 
~-0 ::I ::§ g <1:1 ~ '1) -0 >-. Cl) 
- C: 

p:: 

~~ 0 ~ <1:1 <1:1 0 ::I 0 u 
o:i u u o:i ~ O'o.. Cl 

12% 00% 17% 00% 00% 00% 
05% 03% 66% I 5% 00% I 9% 
00% 00% 00% 00% 00% 00% 
61% 14% 26% 10% 00% 00% 
07% 03% 04% 00% 00% 00% 
00% 00% 04% 00% 00% 09% 
01% 00% 04% 00% 00% 00% 

86% 20% 12 2% 25% 00% 28% 

04% 41% 3 1% 54% 00% 00% 
I 5% 00% 00% 44% 00% 00% 

18% 4 1% 31% 98% 00% 00% 

758 295 229 204 189 106 
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\0 
00 

Montague Harbour 11 
Crescent Beach 111 
Old Musqueam 
Musqueam NE 
Helen Pomt IIA 
Helen Pomt 118 
Fossil Bay I 
Hill Site 
Glenrose Cannery Ill 
Deep Bay II 
Garrison 
Whalen Farm 
English Bluff 
Pomt Grey 
Marpole II 
Beach Grove 80 
Beach Grove 62 
Beach Grove 57,61 ,79 
False Narrows I 
False Narrows II 
NW Cadboro Bay 
Willows Beach I 
Bowker Creek 
Cadboro Bay I 
Kosapsom I 
Qu1ck's Pond 
DcRu 572 

0 
0 0269 
0 0267 
0 0301 
0 0226 
0 0204 
0 0296 
0 0199 
0 0254 
0 0186 
0 0216 
0 0229 
0 0228 
0 0174 
0 0198 
0 0198 
0 0184 
0 0193 
0 0183 
0 0163 
0 0281 
0 0234 
0 0264 
0 0195 
0 0258 
0 0298 
0 0303 

Q):::: 
::s ... 
00 ::s 
ro o 
... .D 
§ td 
~ :r: 

0 
0 0152 
0 0164 

0 021 
0 0233 
0 0167 
0 0193 
0 0125 
0 0233 
0 0247 
0 0189 
0 0242 
0 0214 
0 0279 
0 0273 
0 0229 
0 0281 
0 0267 
0 0262 
0 0191 
0 0181 
0 0242 
0 0206 
0 0159 
0 0128 
0 0162 

-... _ 
i::­
Q) ..c:: 
u u 
"' ro ~ Q) 

UCO 

0 
0 0146 
0 0196 

0 02 
0 019 

0 0227 
0 0106 
0 0226 

0 027 
0 0161 
0 0229 
0 0223 
0.0221 
0 0253 
0 0219 
0 0245 

0 022 
0 0238 
0 0182 
0 0197 

0 023 
0 0204 
0 0151 
0 0161 

0 017 

E ro 
Q) 

::s 
CT 

"O <ll 
- ::s 
0~ 

0 
0 0226 
0 0223 
0 0176 
0 0259 
0 0157 
0 0265 
0 0292 
0 0222 
0 0277 
0 0265 
0 0253 
0 0291 
0 0278 
0 0308 
0 0286 
0 0275 
0 0203 
0 0223 
-0 0276 
0 0238 
0 0157 
0 0153 
0 0135 

E ... 
ro"' 
Q) ro 
::s Q) 

CT..S:: 
<ll t 
::s 0 
~z 

Metnc Mult1d1mens10nal Scaling Distance Matnx 

0 
0 0171 
0 024 

0 0201 
0 0176 
0 0207 
0 0283 
0 0176 
0 0249 
0 0229 
0 0177 
0 0179 
0 0194 

0 027 
0 0238 
0 0259 

0 023 
0 0187 
0 0252 
0 0212 
0 0222 
0 0206 
0 0211 

~ ..... 
i:: ... 
Q) i:: 

Q) 0 :r: 0.. 

0 
0 0245 
0 0208 
0 0173 
00149 
0 0214 

0 017 
0 0208 
0 0203 
0 0147 

0 023 
0 0193 

0 022 
0 017 

0 0186 
0 0208 
0 0177 
0 0226 

0 021 
0 021 

0 0224 
0 0202 

::9 
C: ~ 
Q) i:: 
'oo :r: 0.. 

0 
0 0257 0 
0 0187 0 0197 
0 0261 0 018 
0 0299 0 0242 
0 0223 0 0196 
0 0285 0 0227 
0 0256 00208 
0 0297 0 0194 
0 0293 0 0218 
0 0285 0 0162 
0 0291 0 0222 
0 0294 0 0224 
0 0285 0 0206 
0 0201 0 0269 
0 0228 0 0243 
0 0285 0 024 
0 0259 0 0211 
0 0184 0 0228 
0 0184 0 025 
0 0149 0 0263 

Cf) 

0 
0 0207 
0 0251 
0 0146 
0 02 19 
0 0209 
0 0198 
0 0236 
0 0178 
0 0243 

0 022 
0 0239 
0 0151 
0 0172 
0 0204 
0 0183 
0 0158 
0 0127 
0 0137 

~ c 
0 Q) 
... i:: 
i:: i:: 
2 ro 
OU 

0 
0 0222 
0 0184 
0 0209 
0 0166 
0 0201 
0 0234 
0 0177 
0 0201 
0 0189 
0 0179 
0 0249 
0 0208 
0 0241 
0 0183 
0 0232 

0 025 
0 023 

>--. ro 

'° 0.. 
Q) 
Q) 

0 

0 
0 0235 
0 0199 
0 0243 
0 0229 
0 0243 
0 0195 
0 0226 
0 0206 
0 0201 
0 0266 
0 0254 
0 0292 

0 02 
0 0267 
0 0271 
0 0267 

t:: 
0 
<ll 

E ro 
0 

0 
0 0173 
0 0176 
0 0201 
0 0198 
0 0146 
0 0178 
0 0191 
0 0208 
0 0205 
0 0175 
0 0227 
0 0182 
0 0207 
0 0195 
0 02 13 

0 
0 0208 
0 0205 

0 021 
0 0152 

0 018 
0 0188 
0 0193 
0 0253 
0 0216 
0 0264 
0 0185 
0 0253 

0 027 
0 026 

..c 
<ll 

.::: !t:: 
00 ::s 
i::-

UJ '° 

0 
0 0227 
0 0208 
0 0182 
0 0186 
0 0177 

0 017 
0 0249 
0 0207 
0 0229 
0 0187 
0 0233 
0 0255 
0 0263 

~ >--. 
5 cu 
0 ... 

0.. 0 



r--
00 

Marpole II 
Beach Grove 80 
Beach Grove 62 
Beach Grove 57,61,79 
False Narrows I 
False Narrows 11 
NW Cadboro Bay 
Willows Beach I 
Bowker Creek 
Cadboro Bay I 
Kosapsom I 
Qmck's Pond 
DcRu 572 

0 
0 0185 
0 0128 
0 0215 

0 017 
0 0186 
0 0234 
0 0237 
0 0249 
0 0216 
0 0278 
0 0257 
0 0259 

0 
0 0147 
0 0185 
0 0181 
0 0215 
0 0287 
0 0244 
0 0269 
0 0227 
0 0267 
0 0285 
0 0271 

0 
00 

..c: (I) 
u > 
"' 0 (IJ .... 

coo 

0 
0 0161 
0 0167 
0 018 

0 0251 
0 0231 
0 0251 
0 0208 
0 0265 
0 0259 
0 0257 

C"I 

"' ..c: (I) 
u > 
"'0 
(IJ .... 

coo 

0 
0 0144 

0 014 
0 0278 
-0 0243 
0 0261 
0 0217 
0 0254 

0 031 
0 029 

Metnc Mulhd1mens1onal Scaling Factor Matnx (con't) 

0 
0 0125 
0 0264 
0 0223 
0 0242 
0 0202 
0 0253 
0 0282 
0 0251 

VJ 

~ 
(IJ 0 
VJ t: - "' ~z 

0 
0 0268 
0 0209 
0 0241 
0 0195 
0 0228 
0 0288 
0 0277 

= 
VJ 

~ 
Q) 0 
VJ t: - "' ~z 

0 
0 0151 
0 0199 
0 0168 
0 0169 
0 0154 
0 0155 

~ 
vi Ill 
(I) 0 
~ .... 

..c: 0 
t .0 
0 --g 
zu 

0 
0 0162 
0 0111 
0 0169 
0 0165 

0 019 

0 
0 0165 
0 0212 

0 022 
0 0246 

.... 
(I) 

.:.,:.:.,: 
~ (I) 

0 ~ 
Ill U 

0 
0 0173 
0 0198 
0 0209 

e 
0 
.0 -
-0 >-, 

"' "' U Ill 

0 
0 016 

0 0154 

E 
0 
VJ 
0. 

"' V> 
0 
~ 

01 
0 01171 

V> 

~-0 
- C: 
;::I 0 

<Yo.. 

C"I 
r-­
V) 

;::I 
~ 
u 

Cl 

01 



APPENDIX FOUR 

FACTOR MATRIX 

188 



189 

Metnc Mult1d1mens10nal Scalmg Factor Matnx 
D1mens1ons 

Site Components l 2 3 4 5 6 7 8 

Montague Harbour II 
-0 0117 -0 0010 -0 0002 -0 0054 0 0063 -0 0003 -0 0049 0 0024 

Crescent Beach III 
0 0103 0 0016 -0 0051 -0 0039 0 0020 -0 0057 0 0040 0 0004 

Old Musqueam 
0 0077 0 0031 -0 0014 0 0002 -0 0048 0 0040 0 0030 0 0016 

Musqueam Northeast 
0 0134 0 0048 -0 0034 0 0015 0 0011 0 0049 -0 0012 0 0034 

Helen Pomt IIA 
0 0016 0 0089 0 0093 -0 0024 0 0019 -0 0019 -0 0045 -0 0022 

Helen Point IIB 
-0 0021 0 0000 0 0037 0 0039 0 0048 0 0064 -0 0011 -0 0045 

Fossil Bay II 
0 0127 0 0037 -0 0075 -0 0038 -0 0004 0 0010 -0 0048 -0 0021 

Hill Site 
-0 0043 0 0051 0 0001 -0 0075 0 0054 -0 0018 0 0074 0 0038 

Glenrose Cannery III 
0 0073 0 0030 0 0013 0 0009 -0 0021 0 0004 0 0044 0 0005 

Deep Bay II 
-0 0055 -0 0004 -0 0003 -0 0029 0 0060 0 0036 0 0021 -0 0079 

Gamson 
-0 0075 -0 0027 -0 0080 0 0095 0 0078 -0 0057 0 0001 0 0024 

Whalen Fann 
-0 0007 0 0027 0 0001 -0 0001 -0 0058 -0 0020 0 0026 -0 0055 

English Bluff 
-0 0075 -0 0007 -0 0040 0 0061 -0 0042 -0 0048 0 0029 -0 0031 

Pomt Grey 
-0 0060 -0 0023 -0 0025 -0 0077 -0 0012 0 0000 -0 0001 -0 0042 

Marpole II 
-0 0078 0 0062 0 0074 0 0060 0 0018 0 0047 0 0015 0 0030 
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D1mens1ons 
Site Components I 2 

,., 
4 5 6 7 8 ., 

Beach Grove 80 

-0 0097 0 0069 0 0032 -0 0010 -0 0049 -0 0055 -0 0075 0 0037 

Beach Grove 62 

-0 0095 0 0059 0 0009 0 0019 -0 0018 -0 0038 0 0045 0 0001 

Beach Grove 57,61 , 79 
-0 0124 -0 0019 -0 0054 -0 0012 -0 0076 0 0018 -0 0006 0 0001 

False Narrows 1 
-0 0 I 05 -0 0013 -0001 3 0 0025 -0 0033 0 0053 -0 0019 0 0010 

False Narrows II 
-0 0106 -0 0046 -0 0044 -000 12 0 0002 0 0058 -0 0010 0 0029 

Northwest Cadboro Bay 
00101 -0 0056 0 0034 0 0048 -0 00 IO -0 0004 -0 0004 0 0000 

Willows Beach I 
0 0044 -0 0080 0 0049 -0 0004 -0 0007 -0 0027 -0 0030 -0 0028 

Bowker Creek 
0 0023 -0 0114 0 0093 -0 0037 -0 0029 -0 0001 0 0040 0 0039 

Cadboro Bay I 
-0 0004 -0 0090 0 0030 0 0013 0 0025 -0 0032 -0 0007 -0 0004 

Kosapsom I 
0 0097 -0 0043 -0 0032 -0 0034 -0 0003 0 0017 -0 0024 0 0041 

Qu1ck's Pond 
0 0140 0 0000 0 0017 0 0018 0 0012 -0 0031 0 0011 0 0003 

DcRu 572 
0 0128 0 0014 -0 00 I 7 0 0044 0 0002 0 0015 -0 0034 -0 001 3 

Percent of vanance exp lamed by d1mens1on 
I 2 3 4 5 6 7 8 

33 49% 1059% 8 79% 7 33% 640% 5 81% 5 14% 428% 

IT otal vanance accounted for 
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