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ABSTRACT
This thesis presents the results of research on the transition from Locarno Beach
archaeological culture type (3500/3300 -2500/2400 BP) to Marpole culture type
(2500/2400 -1500/1100 BP) within 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 Following the methods of Matson ef a/ (1980) and Burley
(1980), multidimensional scaling was used to examine variability within the Marpole
culture type Results show a continuation of the Old Musqueam, Beach Grove and
Garrison subphases of Marpole and the addition of a fourth named Bowker Creek
Based on spatial and temporal distribution, I have re-interpreted the culture historical
sequence and assigned both the Old Musqueam and Bowker Creek subphases to the
Locarno Beach culture type, thus changing the date of the Locarno Beach - Marpole
transition to around 2000 BP My results show that Southern Vancouver Island may
exhibit a different culture history than the Fraser River I offer an explanation of this

transition and nsight on the rise of sociocultural complexity for the Gulf of Georgia
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CHAPTER ONE
INTRODUCTION
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This thesis examines an important but somewhat ambiguous period of Northwest
Coast prehistory The Marpole culture type, although not completely understood, 1s one of
the most important time periods, anthropologically, for the central Northwest Coast
culture area It 1s believed that Marpole gave rise to important markers of cultural
complexity not commonly seen 1n foraging groups While the thesis question “Can the
shift from Locarno Beach to Marpole on Southern Vancouver Island be explained in
terms of the existing culture historical framework?”, examines a particular geographic
and temporal case, larger anthropological questions are also looked at As Marpole marks
the rise of status inequality and sociocultural complexity, the study of Marpole 1s a
crucible for the study of the larger anthropological question of the development of
sociocultural complexity

Marpole has been the focus of a century-long debate regarding population
movement on the South Coast of British Columbia Differences 1n artifact assemblages
between Marpole and the preceding Locarno Beach culture type have led many
archaeologists to invoke a population replacement as an explanation for the rise of
Marpole Currently, a more widely accepted view of Marpole as an 1 situ development
predominates 1n the field of Northwest Coast archaeology yet the population replacement
explanation still exists  This thesis offers new data to advance this longstanding debate

The regional culture historical sequence depicts Marpole as a culture type existing
between 2500/2400 and 1500/1100 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 1n the Iiterature, 1s not

well known on Southern Vancouver Island This study examines Southern Vancouver



Island 1n relation to the culture historical sequence during the Marpole transition to
examine the applicability of the culture history region-wide

This thesis draws heavily on the work of Matson et al (1980) and 1s essentially a
replication of that study with additional new data from Southern Vancouver Island The
Matson ef al (1980) study used metric multidimensional scaling of twenty archaeological
site components from the Gulf of Georgia region to examine variability within the
Marpole culture type Similar multidimensional scaling has been done for this thesis with
seven new Southern Vancouver Island site components added to the original data from
Matson ef a/ (1980) The results shed more light on the geographic and temporal
variation within the Marpole culture type and offer some clues as to the rise of
sociocultural complexity

Part One of this thesis consists of Chapters Two, Three and Four These chapters
present the relevant background information for this study and pose the problem this
thesis sets out to address

The second chapter serves to acquaint the reader with the current state of
knowledge of Northwest Coast archaecology Chapter Two looks at all of the pertinent
definitions required for this thesis and discusses the historical development of these
terms The typology, the culture types and the regional culture historical sequence are all
defined and explained These definitions will be used throughout the remainder of this
thesis

Chapter Three looks at existing explanations of the Locarno Beach to Marpole
transition for the entire Gulf of Georgia region. Differing theories are weighed against

current evidence to explain culture change at that ime The debate over dislocation



versus continuity 1s examined and evaluated using the current state of Northwest Coast
archaeological knowledge

Chapter Four briefly outlines the fit of Southern Vancouver Island to the Gulf of
Georgia explanations of culture change Within this chapter the validity of region-wide
explanations of the Locarno Beach to Marpole transition are questioned Arnsing from
this discussion a thesis question 1s proposed and defended Three working 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 in Part One They
discuss the process of answering the thesis question from data collection and analysis to
results and interpretation

The fifth chapter outlines the data set and analytical procedures to be used 1n this
study The quality and nature of the data are examined The archaeological sites included
and artifact typology utilized 1n this thesis are reviewed In addition a discussion of the
statistical procedures employed 1n this thesis and how they have been used to answer the
thesis question follows

Chapter Six presents the results of multidimensional scaling and cluster analysis
The patterns discovered show the continuation of the Old Musqueam, Beach Grove and
Garrison subphases and the addition of a fourth subphase named Bowker Creek The
nature of the new Bowker Creek subphase then becomes central to interpretations

presented in Chapter Seven The working hypotheses are examined and the thesis

question 1s answered



Following this, Chapter Seven re-examines the regional culture historical
sequence from Chapter Two and the explanations of culture change from Chapter Three
The question of the applicability of the culture historical sequence region-wide 1s
addressed In light of my findings, a revised regional culture historical sequence 1s
presented The dislocation versus continuity debate 1s revisited with addition of the thesis
data I also take this opportunity to offer my own explanation of culture change across
the Locarno Beach - Marpole transition

The concluding chapter orients my results within the larger scope of Northwest

Coast archaeology and suggests future avenues of inquiry



PART ONE
DEFINITION OF THE PROBLEM



CHAPTER TWO
DIsCcUSSION OF CURRENT

KNOWLEDGE



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 Following this discussion, Chapter Three examines 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 inquiry for over
100 years During that time numerous attempts to reconstruct local culture historical
events have been made Borden (1950, 1951), Carlson (1960) and King (1950) have
developed local sequences

Since Donald Mitchell (1971b) unified several of these local sequences into a
broader regional culture historical sequence for the entire Gulf of Georgia region, the
Gulf has been seen as a homogeneous unit of analysis This has been a positive step 1n
the greater understanding of Northwest Coast prehistory, however 1t has also served to
gloss over vanation within the Gulf of Georgia region

The currently accepted culture historical sequence has five archaeological units
dating from the 1mtial colonization of the region to the coming of Europeans Figure 2 1
(page 10) shows the Gulf of Georgia sequence This thesis deals primarily with the
Locarno Beach and Marpole units of the sequence

Locarno Beach and Marpole have been described alternately as phases and as
culture types The distinction between phase and culture type and the definttion of each 1s

not always straightforward The definition of phase that many Northwest Coast



archaeologists use (Burley 1980, Abbott 1972) comes from Willey and Phillips
(1958 22)
an archaeological unit possessing traits sufficiently characteristic to distinguish

1t from all other umits similarly conceived, whether of the same or other cultures or

civilizations, spatially limited to the order of magnitude of a locality or region and

chronologically limited to a relatively brief interval of time

In a seminal paper on the concept of phase, Donald Abbott (1972) vigorously
points out the flaws with the above definition and the use of phase on the Northwest
Coast Firstly, Abbott notes Willey and Phillips’, albert reserved, linkage between phase
and society According to Willey and Phullips (1958 49) “[T]he equivalent 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 1n the archaeological record as distinct, seasonally specific
assemblages (Abbott 1972, Suttles 1951) In reality the different archaeological
assemblages would represent one cultural group at differing times of the year Therefore,
one society may have more than one phase attributed to 1t during the same time period,
thus contradicting the definition of Willey and Phillips

Abbott (1972) felt that the Locarno Beach and Marpole units could actually be
seasonal variants of the same cultural group At the time of his article ambiguity n

chronometric dating made his beliefs possible However, the distribution of radiocarbon

dates has since shown a temporal separation of the two archaeological units with Locarno

Beach predating Marpole (Burley 1980)
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Abbott’s (1972) second 1ssue with phase 1s that similarity of assemblages may
reflect economic practicality rather than ethnic affiliation Dale Croes (1987, 1992, Croes
and Hackenberger 1988) furthers the point by claiming that Locarno Beach and Marpole
are economic plateaus and have no distinct and different cultural affiliation If similar
assemblages are grouped together as a phase, then correlation between a phase and a
single discrete society must be challenged

Although Abbott’s (1972) first assumption about the seasonal relationship turned
out to be incorrect, both of his problems with the use of phase are important in Northwest
Coast archaeology Seasonally-specific archaeological assemblages could serve to split
prehistoric cultures into more than one phase and economic practicality could lump more
than one cultural group together These two factors skewing archaeological phases in
distinctly different directions would then seriously question 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 remains 1n widespread usage (Burley 1980) Although the
direct link between phase and society 1s spurious, phase as an archaeological unit still has
glasmﬁcatory value In Clustering and Scaling of Gulf of Georgia Sites, Matson (1974)
examined the nature of variation in the Gulf of Georgia regional sequence He found that
although the phase relationships were built on an ad hoc subjective basis they did have
statistical strength Matson’s study (1974) upheld the discrimination of three separate
archaeological umts Locarno Beach, Marpole and the subsequent Gulf of Georgia
grouped independently of each other 1n terms of assemblage vanability (Matson 1974)

Further, radiocarbon dates have shown a temporal differentiation that strengthens the
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formal argument (Burley 1980) Thus, although archaeologists do not clearly understand

what phase would mean 1n emic terms there seems to be valid grounds 1n using the
concept as a means of classification

In a paper titled Method and Theory in 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 Phillips (1958) added to 1t  For
Carlson phase does not imply society He used phase as “a working tool ~ that 1s
defined on the basis of culture content, not on time and space ™ (1983 33)

To avoid the phase problem altogether Donald Mitchell offered culture type to
describe the segments of the regional sequence Influenced by Albert Spaulding,
Maitchell’s “culture type 1s a conveniently vague term  which means a component 1s
distinguished by common possession of a group of traits” (Spaulding 1955 12) Similar
to the Willey and Phillips definition of phase, culture type 1s defined on the similarty of
shared traits Both terms are subjective as each archaeologist may conceive the amount
of vaniation between assemblages differently and may not group them together into the
same phases Mitchell’s use of culture type however, does not imply a direct connection
to a past social entity or a period of time Although he developed the term to serve the
direct culture historical approach, culture type does not necessarily mean prehistoric
culture

If we compare Carlson’s (1983) version of Willey and Phillips’ (1958) phase with
that of Mitchell’s (1971b) culture type we see little in the way of difference Both terms
are arbitrary boundaries placed around similar components 1n the archaeological record

Both phase and culture type delineate formal patterns of association between assemblages
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independent of time and space Both terms function as classificatory tools rather than
descriptions of past societies

The phase-culture type debate was described by Carlson (1983 33) “[a]nyone
attempting to disentangle the taxonomic picture might well conclude that above the level
of component Northwest Coast archaeologists don’t know what they are talking about

However, many archaeologists use different terms but mean the same thing Even
though Northwest Coast archaeologists use both phase and culture type as descriptive
categories for archaeological assemblages there 1s little debate over the regional sequence
to which they apply The definition of Locarno Beach, for instance, whether defined as a
phase or as a culture type 1s generally well established 1n the literature The difference
between phase and culture type is a semantic one which, 1n the field of Northwest Coast
archaeology, 1s imperceptible

My choice of which term [ wall use 1n this thesis 1s also arbitrary [ wall follow
Mitchell (1971b) and use culture type for two reasons First, I feel Abbott (1972) makes a
stronger argument not to use phase than do Willey and Phillips (1958) for not using
culture type Abbott (1972) argues correctly, that the link between phase and prehistoric
society 1s spurious, yet the definition of phase has strong connotations of prehistoric
society Willey and Phillips (1958) feel culture type should be reserved as a more
generalizing term to be used to describe classes of phases

Second, Mitchell’s (1971b) use of Spaulding’s (1955) culture type comes without
modification The use of phase 1s consistently cited as the Willey and Phillips (1958)
definmition although apparently Carlson (1983) and Borden employed a modified version

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

closely follows Carlson’s (1983) version of the term

As mentioned previously the meaning of phase or culture type 1s debated The
direct link to past society has been challenged and rejected (Abbott 1972, Croes 1987,
1992) If phases or cultures types do not represent prehistoric societies then what do they
represent? For this thesis [ will follow the meaning argued for by Croes (1987, Croes and
Hackenberger 1988), that 1s, economic practicality Culture types reflect a suite of
technological adaptations to best exploit a particular subsistence pattern in a given
environment Thus they may be independent of ethnicity

Evidence supporting this position comes from basketry and artifact remains at a
series of sites near Hoko River, Washington Croes (1987) discovered that basketry style
and culture type do not co-vary Basket weaving has long been seen as an indicator of
ethnicity as basketry style does not affect function (Croes 1987) Thus weaving style can
be seen as an ethnic 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 affinities with sites on the West Coast of Vancouver Island where the
artifact assemblages are very different Croes (1987) argues that the Hoko Ruver sites
represent people associated culturally to the West Coast of Vancouver Island, probably
Wakashan speakers but employing a Locarno Beach toolkit These people were probably
ethnically and linguistically distinct from the other Gulf of Georgia populations which
also used the Locarno Beach culture type assemblage

A visual representation of this notion can be seen 1n Figure 2 2, page 15 (see also

Chapter Three) This diagram shows the successtve plateaus which correspond to the
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culture type of the regional sequence Croes and Hackenberger (1988) argue population
increased gradually 1n the region until the carrying capacity of a particular economy was
surpassed Technological adaptation allowed for a rapid increase in population which

marked the development of a new culture type

: old : + Locarno : Gulf of
+  Cordilleran + Charles ' Beach @ Marpole Georgia
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Figure 2 2 Croes and Hackenberger's Economic 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 necessarily culturally determined and emically
important distinctions They are however invaluable classificatory tools They allow
archaeologists the ability to conceive of a long unpredictable set of culture historical
events 1n 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 units of analysis

My definmitions of Locarno Beach culture type, Marpole culture type and the
subphases of Marpole are listed later in this chapter As there 1s little debate regarding
these groupings and most Northwest Coast archaeologists use the definitions that I cite, I
feel confident 1n using them The phase/ culture type question deals with the meaning of
said groupings and since [ acknowledge Abbott’s criticism (1972) of the link between
phase and society I choose culture type as my unit of analysis 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
introspection wherein 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
functions adequately with archaeologists able to communicate their results effectively
With this 1n mind, 1t seems unlikely that anyone would attempt to create a more uniform
typology and powerful theoretical baseline, thus I will draw from the existing knowledge

base for this thesis, while acknowledging it to be somewhat flawed
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Culture Types

Mitchell (1971b) formulated the Locarno Beach and Marpole culture types with
an eye towards a Gulf of Georgia regional sequence He based his definitions on the
excavated components for both the Locarno Beach and Marpole culture types at the time
of his publication The data upon which the definition of the Marpole culture type 1s
based 1s not representative of the entire Gulf of Georgia, but 1s skewed toward Fraser
River sites  The majority of excavated sites are located near the mouth of the Fraser
River Thus Marpole 1s a Fraser River-centric construct, and Marpole 1s difficult to
recognize 1n peripheral areas

The Locarno Beach culture type also suffers from an unrepresentative definition
as 1t 1s weighted toward Gulf Island sites and thus instead of a Fraser River bias 1t may be
Gulf Islands-centric (Matson and Coupland 1995)

These 1ssues of representativeness may be an artifact of uneven archaeological
research or they may be related to actual changing cultural use patterns in the Gulf of
Georgia region In erther case, the accepted definitions of Locarno Beach and Marpole
culture types may not be applicable across the entire Gulf Variations within each culture
type, both spatially and temporally, exist and the current definitions often minimize that
fact

In an attempt to grapple with vanation within Marpole assemblages, Matson ef
al (1980) developed three subphases of Marpole Assemblage vanability 1s explained in

temporal and geographic terms  This thesis wall continue this process by reworking the
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Matson et al (1980) study with the addition of Southern Vancouver Island sites to

examine wider geographic variation for the Locarno Beach and Marpole culture types

The next section serves to outline the state of current knowledge of the Locarno
Beach and Marpole culture types Information regarding the technological adaptation,
subsistence strategy, settlement structure and geographic and temporal extent of both
Locarno Beach and Marpole culture types will be discussed The definitions of Locarno
Beach and Marpole presented in this chapter will be referred to throughout the remainder
of the thesis

The Locarno Beach Culture Type

Technology

Charles Borden (1950, 1951) first proposed the Locarno Beach phase as part of
his Early Period based on his work at the Locarno Beach site and Whalen Farm Three
things were clear to Borden Locarno Beach was old, it was “Eskimoid” in nature, and 1t
was focused on sea mammal hunting (Borden 1950, 1951, Drucker 1955, 1958) Borden
saw an “Eskimoid” character to the artifact assemblages from Locarno Beach I and
Whalen I and felt Locarno Beach represented an “Eskimo-aleut™ migration or diffused
influence into the area (Matson 1989)

Borden’s Intermediate Period, which will be discussed later in this chapter,
consisted of the Marpole-Point Grey-Locarno Beach [ and Whalen II site components
(Borden 1950, 1951) This period was seen as the product of another migration, this time
from the Interior

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

new evidence, the “Eskimoid” origin of Locarno Beach and the Interior origin of Marpole
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were abandoned in Borden’s 1962 West Coast Crossties with Alaska It was six years
later that Borden drew together a clear picture of the Locarno Beach phase (Borden
1968a) His Early Period became the Locarno Beach phase

Based on data from Borden (1950, 1951, 1960, 1962, 1968b, and particularly
1970) and from excavations at Montague Harbour (Mitchell 1971b), Helen Point (Carlson
1970) and Bowker Creek (Mitchell 1979), Mitchell (1971b) presented the diagnostic
features of the Locarno Beach culture type This list of 19 traits (see Table 2 1, pages 19-
20) has been adopted 1n many other subsequent studies (e g McMurdo 1974, Charlton
1980, Capes 1977, Percy 1974, Trace 1981) The concept of Locarno Beach phase as
developed by Borden (1950, 1951 and 1970) and refined by Mitchell (1971b) into the
Locarno Beach culture type 1s widely utilized within the Gulf of Georgia region In this
study the defining characteristics of Locarno Beach culture type as defined by Mitchell

(1971b 57) will be followed throughout this thesis

Table 2 1 Locarno Beach Diagnostic Traits

(1) Medium-sized chipped-basalt points, many with contracting stems

(2) Microblades and cores

(3) Chipped slate or sandstone knives or scrapers of generally ovoid or ulu shape
(4) Crude cobble, split cobble, and boulder spall implements

(5) Large, faceted ground-slate points and similar points of bone

(6) Thick ground-slate knives, often only partially ground

(7) Small, well-made celts rectangular 1n plan and cross-section

(8) Gulf Islands complex artifacts of as yet unknown function—produced in a
variety of  forms, some of which seem to fall within definable, 1f broad types
(Duff 1956)

(9) Labrets of several forms

(10) Earspools

(11) Grooved or notched sinkers

(12) Handstones and grinding slabs

(13) Heavy bone wedges
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(14) Bilaterally barbed antler points

(15) Toggling harpoons of unarmed, one-piece toggling or composite form
(16) Antler foreshafts for the above harpoons

(17) Sea mussel shell celts

(18) Clay-lined depressions and alignments of vertically placed rock slabs

(19) Sometimes associated with a now “inland” location and with deposits
containing little shell or shell which 1s much decomposed

Subsistence

The Locarno Beach culture type artifact assemblage paints the picture of a full
maritime adaptation (Burley 1980, Trace 1981) The hunting of sea mammals and fishing
1s evident from the artifactual assemblage Composite toggling harpoon valves and
foreshafts are implicated in the hunting of sea lions, porpoises and seals (Borden 1950,
1951, 1970, Borden and Archer 1974) Further, Dale Croes (1976) interpreted long
lengths of cordage recovered at the Musqueam Northeast site as retrieving lines for sea
mammal hunting harpoons

Charles Borden (1951) felt Locarno Beach represented a primarily sea mammal
hunting society with land mammal, birds, fish and shellfish as important secondary food
resources More recent and scientific faunal analyses (Steifel 1985, Wigen 1980) found
that land and sea mammals do provide the most significant portions of known
subsistence Shellfish, salmon, herring and other fish were also important in Locarno
Beach subsistence The technology to preserve and store salmon developed 1n the
Locarno 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 cramal to post-cranial bones 1s very small, salmon storage can be inferred (Boehm

1973, Wigen 1980, Butler 1983) This 1s based on the ethnographic pattern of the
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removal of the salmon head prior to drying (Suttles 1955) Thus the point of

consumption of stored salmon should show an abnormally low ratio of cramial to post-
cranial skeletal elements

Herring was also noted as a meaningful portion of subsistence at numerous sites
(Sterfel 1985, Wigen 1980, Mitchell 1979, Mitchell 1988b, Matson 1992, and Stewart
nd)

It should be noted here and in every reference to prehistoric subsistence on the
Northwest Coast that evidence for plant use 1n the archaeological record 1s at best,
sketchy The contribution of plant materal to the diet during Locarno Beach times 1s not
well known Poor preservation, recovery problems and lack of study have all served to
devalue the importance of flora in the Northwest Coast archaeological record All that
can be validly stated 1s that 1t 1s certainly underrepresented in reconstructions of
subsistence

Settlement

Whereas there 1s substantial evidence for the location and seasonality of sites,
very little archaeological evidence exists to 1lluminate the nature of Locarno 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 oriented towards offshore resources (Mitchell 1971b)

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, Washington (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
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Table 2.2 Archaeological Sites with a Known Locarno Beach Component

Site Reference
Willows Beach Kenny 1974
Belcarra Park Charlton 1980
Jack Point Murray 1982

J Puddleduck
Montague Harbour [
Little Beach
Shoemaker Bay [
Hoko River

Pender Canal

Long Harbour
Bowker Creek
Georgeson Bay
Helen Point

Mitchell 1988b

Mitchell 1971b

Arcas 1991a

McMillan and St Claire 1982
Croes 1989

Carlson 1986, Hanson 1990
Johnstone 1991

Mitchell 1979

Haggarty and Sendey 1976
McMurdo 1976

Valdes Island Apland 1981

Pitt River Patenaude 1985

Telep Peacock 1982

Buckley Bay Mitchell 1974

Tsable River Bridge Wigen 1980

Marpole Burley 1979, Pratt 1992

Beach Grove North Ball 1979

Deep Bay Monks 1977

Millard Creek Capes 1977

Tsawwassen Arcas 1991b

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

Sequim Morgan 1996, 1998, 1999

after Matson and Coupland 1995 157
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fragmentary evidence are all that can describe Locarno Beach habitation Little 1s known
in the way of village structure or inter- and intra- household composition

Status differences occur during Locarno Beach times and can be witnessed 1n
differential bunal inclusions and labret use The use of labrets as personal adornment has
been interpreted as a marker of high status (Cybulski 1991) As the use of these lip
ornaments can be initiated 1n adulthood, the nature of status differential 1s not understood
In later time periods status markers, such as cranial deformation are clearly associated
with ascribed and not achieved status Burley and Knusel (1989) conclude that there 1s no
clear evidence for ascribed status during the Locarno Beach culture type However,
according to Roy Carlson’s (1987) burial analysis, grave inclusions are associated with
subadult individuals, suggesting that ascribed status does occur within the Locarno Beach
culture type It 1s apparent that some status differentiation does occur during Locarno
Beach and 1t 1s possible that ascribed status, although not widespread, 1s developing

Sites

The Locarno Beach culture type 1s represented across the Gulf of Georgia region
by at least 28 sites Table 2 2 (page 23), shows the Locarno Beach assemblages 1dentified
at present The sites cover the range of the Gulf of Georgia region with many of the sites
in the Gulf Islands Figure 2 3 (page 22), shows the placement of archaeological sites
with Locarno Beach components across the Gulf of Georgia

Dating

Several dozen radiocarbon dates are available for Locarno 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
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position of Locarno Beach within the Gulf of Georgia regional culture historical

sequence

The Marpole Culture Type

Technology

The development of the Marpole culture type as a theoretical construct follows the
development of Locarno Beach culture type The Intermediate Period arose from the early
work of Charles Borden (1950, 1951), and was later changed into the Marpole phase
(Borden 1970) Ornginally thought to be an intrusive Interior adaptation, 1t later was seen
as an in situ development from Locarno Beach phase The Marpole culture type was first
presented in Mitchell (1971b) Here again, Mitchell (1971b) followed Borden (19504,
1951, 1960, 1962, 1968b, and particularly 1970) and drew together a coherent attribute

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

Table 2 3 Marpole Diagnostic Traits

(1) Chipped-stone points in a number of forms, both stemmed and unstemmed,
most of “medium” size, but some large-leaf shapes occur, a common small
basalt variety 1s asymmetrically triangular

(2) Microblades

(3) Large ground-slate points, some faceted, others of lenticular cross-section

(4) Thin ground-slate fish knives, plentiful at Fraser River sites but much less
common at sites outside this area

(5) Celts of various 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 (inferred from sculpture)

(8) Stone hand mauls, well made and with nipple or other decoration on top

(9) Perforated stones, both large and small, handstones
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(10) Stone sculpture, including decorated bowls, large heads with depressions in
the top, seated human figures, decorated pipe bowls, incised siltstone, and fish
effigies

(11) Large needles

(12) Sectioned or split bone awls

(13) Barbed, nontoggling harpoon points with a tang for attachment to shaft and
line guards and (or) line hole, most are unilaterally barbed

(14) Unilaterally barbed antler points, equivalent to the unilaterally barbed bone
points of the Gulf of Georgia culture but in general somewhat larger and with
larger barbs

(15) Antler wedges

(16) Antler sculpture

(17) Relatively frequent use of native copper for ornaments

(18) Midden burial, with positions ranging from loosely to tightly flexed, some
burials with plentiful inclusions, dentalia, disk beads, native copper, large
points, etc , some with cairns

(19) Skull deformation and occasional trepanation

(20) Large post moulds and house outlines

David Burley’s (1979) doctoral dissertation (Burley 1980) was the first
monograph-length publication to look directly at a single culture type on the Northwest
Coast (Matson & Coupland 1995) Using a multidimensional scalar analysis and a trait
list of 51 diagnostic features (see Table 5 3, page 79-82), Burley examined the nature of
Marpole technology Major differences in Marpole culture type traits from those of
Locarno Beach are the proliferation of art and wealth objects, changes in harpoon styles,
raw materials, and the presence of large house structures within larger sites

The Burley (1980) typology was later used 1n Matson ef al ’s (1980) subsequent
study on Marpole variability Thus thesis adds to both of these previous studies and as

such I will employ Burley’s (1980) typology for the sake of uniformity
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Subsistence

Data on the subsistence of the Marpole culture type 1s imited 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 reconstruction of subsistence 1s possible Stored salmon provided a large
portion of the diet which was focused towards marine resources Flatfish and clams
provided seasonal supplements when available (Matson ef a/ 1991, Matson 1992)
Herring was extensively harvested where runs were abundant (Monks 1977, 1987)

As during Locarno Beach, the contribution of plant resources to diet 1s poorly
understood

Settlement

Compared to the preceding culture type relatively more 1s known about Marpole
settlement The platforms associated with large plank houses are visible at Garrison
(Kornbacher 1989), Beach Grove (Matson ef a/ 1980), False Narrows (Burley 1989),
Whalen Farm (Smith 1921), Dionisio Point (Mitchell 1971a), 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
affihated with winter and spring occupation and 1s dominated by stored salmon (Matson
etal 1991, Matson 1992) Glenrose Cannery has been interpreted as a spring flatfish
and clam harvesting settlement (Matson 1976, 1981) Lastly, Deep Bay seems to be a

focused area of herring exploitation during seasonal runs (Monks 1977, 1987)
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Clear evidence of ascribed status can be inferred from the presence of cranial
deformation during Marpole (Cybulski 1991, Burley and Knusel 1989) R G Matson
(1976) and Burley and Knusel (1989) feel sub-adult burial inclusions also point to
ascribed status in Marpole

Sites

Matson and Coupland (1995) 1dentify 40 Marpole sites 1n the Gulf of Georgia
The number of sites increases with Marpole and many of these sites occur near the Fraser
River Table 2 5 (page 30), lists the sites believed to possess a Marpole culture type
component and Figure 2 4 (page 29), plots these sites within the Gulf of Georgia

Dating

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 ambiguity as to the decline of Marpole and the
incipience of Gulf of Georgia, shown 1n the 400 years transitionary period

The Subphases of Marpole

Matson et al (1980), using slightly modified data from Burley (1980), advanced a
three subphase scheme to explain variability within the Marpole culture type Employing
similar multidimensional scalar techniques to those used by Matson (1974) and Burley
(1980), Matson et al (1980) named the Old Musqueam, Beach Grove and Garrison

subphases of Marpole The results of their analysis are shown 1n Table 2 5 (page 32) and
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Table 2.4 Archaeological Sites with a Known Marpole Component

Site [Reference

Montague Harbour II Mitchell 1971b

Helen Point 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
Point Grey Matson 1974, Coupland 1991
Garrison Carlson 1960, Kornbacher 1989
Richardson Carlson 1960

Cattle Point Carlson 1960

North Saanich Smith 1907

Deep Bay Monks 1977, 1987

Shoemaker Bay I McMillan and St Claire 1982
Musqueam Northeast Matson 1974

Glenrose Cannery
Port Hammond
Sumas

Crescent Beach
English Bluff

Matson 1976

Smith 1907

Grabert and Larsen 1975

Percy 1974, Matson et al 1991
Sutherland n d

Whalen Farm Seymour 1976, Thom 1992
Birch Bay Gaston 1975

Cherry Point Gaston 1975

Nooksack Grabert and Larsen 1975
Bellingham Bay Burley 1980

Hill Site Hall and Haggarty 1981
Birds Eye Cove Wilmeth 1978, Burley 1980
Dionisio Point Mitchell 1971a

Argyle Lagoon Carlson 1960

Maple Bank A McMurdo 1976

Fox Cove Kidd 1969

Locarno Beach Borden 1950

Tsawwassen Arcas 1991b

Water Hazard Site Bernick 1989

Long Harbour Johnstone 1991

Biederbost Nordquist 1976

St Mungo Calvert 1970, Boehm 1973
Liqud Air Sneed 1970

Pender Canal Hanson 1990, Carlson 1986, 1990b
Duke Point Murray 1982

after Matson and Coupland 1995 202
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Figures 2 5,2 6 and 2 7 (pages 33-35) The distribution of the three Marpole subphases 1s

plotted 1n Figure 2 8 (page 36)

Figure 2 5 (page 33), shows the first two dimensions of multidimensional scaling
As can be seen, there are three distinct 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 in this study Figure 2 6
(page 34), shows cluster analysis of the output of dimensions one and two of
multidimensional scaling This dendrogram shows a clearer picture of how the site
components are related Figure 2 7 (page 35), 1s the output of dimensions three and four
of multidimensional scaling Here a pattern that separates mainland from 1sland sites 1s
noted This thesis adds new sites to the twenty site components used by Matson et a/
(1980) and replicates the statistical procedures employed 1n that study (see Chapter Six)
The Old Musqueam subphase has decidedly Locarno Beach-like attributes and the
Garrison subphase 1s similar to the Gulf of Georgia culture type  Old Musqueam can be
distinguished from Locarno Beach by having fewer cobble tools, shaped stone abraders,
hammerstones, stone saws, bone chisels and wedges, and composite toggling harpoons
(Matson et al 1980, Matson & Coupland 1995) More traditionally Marpole diagnostic
artifacts such as hand mauls and unilaterally barbed harpoons are limited to Beach Grove
and Garrison subphases

The Garrison subphase 1s 1dentified by a shift to non-lithic industries such as
bone, antler and wood This subphase 1s also noted as not having labrets and microblades
which are diagnostic of Locarno Beach and Early Marpole The Beach Grove subphase 1s

a transitional phase between the Old Musqueam and Garrison subphases. Within this



Table 2.5 Subphases of Marpole Site Components

Site Borden or |Abbreviation

Component U.S. Site # | Used Subphase
Montague Harbour II DfRu 13 MH?2 Garrison

False Narrows I DgRw 4 FNI Garrison
Garrison 458J25 G Garrison

False Narrows II DgRw 4 FN2 Garrison
Beach Grove 57,61,79 DgRs 1 BG 57,61,79 Garrison

Deep Bay Il DiSe 7 DB2 Garrison
English Bluff DgRs 11 EB Garrison

Point Grey DhRt 5 PG Garrison

Helen Point [IA DfRu 8 HP2A Beach Grove
Helen Point [IB DfRu 8 HP2B Beach Grove
Hill Site DfRu 4 HS Beach Grove
Whalen Farm DfRs 1 WF Beach Grove
Marpole II DhRs 1 M2 Beach Grove
Beach Grove 80 DgRs 1 BG 80 Beach Grove
Beach Grove 62 DgRs 1 BG 62 Beach Grove
Crescent Beach III DgRr 1 CB3 Old Musqueam
Fossil Bay | 458J105 FB1 Old Musqueam
Musqueam NE DhRt 4 MNE Old Musqueam
Old Musqueam DhRt | OM Old Musqueam
Glenrose Cannery I11 DgRr 6 GC3 Old Musqueam

after Matson et al 1980 103
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subphase, hand mauls, unilaterally barbed harpoons, cranial deformation and rich grave
inclusions all appear in the archaeological record Matson and Coupland (1995) note that
as of yet there 1s little radiocarbon help 1n separating Beach Grove and Garrison
subphases but stratigraphy at False Narrows enables them to place Beach Grove between
Old Musqueam and Garrison subphases

The subphases of Marpole may be seen as transitionary steps on a continuum
between the Locarno Beach and Gulf of Georgia culture types Assemblages vary
through time but a general trend of increase in non-lithic and composite tools 1s noted
(Matson and Coupland 1995) There remains some ambiguity in the definitions of each
subphase, however, they will be used 1n regard to the proposed study It is possible that
this thesis will provide a better understanding of the Marpole transition 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 preceding chapter defined Locarno Beach and Marpole culture types as well
as the subphases of Marpole These definitions will be used 1n subsequent sections and
be integral 1n a description of the results The next chapter discusses the shift from

Locarno Beach to Marpole and possible explanations of why the transition happened
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This chapter outlines some of the existing explanations of the Locarno Beach -
Marpole transition The explanations presented do not cover the entire spectrum of
available explanations but do provide useful information 1n evaluating the distinctiveness
of the archaeological record of Southern Vancouver Island

As mentioned in the previous chapter, Marpole sees a marked increase in
sociocultural complexity The Locarno Beach - Marpole transition 1s a critical time period
in the development of the hallmarks of historically and ethnographically documented
Northwest Coast cultures Marpole sees the apparent rise and/or intensification of
resource specialization, sedentism, cooperative housing, hereditary ascribed status and
wealth accumulation, all characteristic of contact period Northwest Coast cultures
(Matson and Coupland 1995) In addition, a social system of ranking develops into what
many call a chiefdom (Coupland 1985, Croes and Hackenberger 1988, Ames 1983)
Incipient social classes are being created and entrenched 1n the social fabric (Donald
1985, Matson 1989)

The explanations of the Marpole transition presented in this chapter seek to
explain not only a change in the culture historical sequence but also the processes by
which sociocultural complexity develops In several instances, the explanation presented
1s meant to describe the more general process of the rise of status inequality These
explanations however see status inequality as developing in consort with the Marpole
transition and therefore implicitly explain the transition

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

(2) continuity explanations For each theme several explanations from different



40

archaeologists will be presented These explanations are not discrete entities unto
themselves Each one builds on data and 1deas of previous archaeologists, and there 1s
much overlap 1n theoretical framework between the explanations Differences emerge as
archaeologists search for the root cause of the Marpole transition and which factors are
merely concomitant

Dislocation Explanations

The first general seres of explanations of prehistoric culture change for the Gulf
of Georgia deal with dislocation Migration as an interpretation of culture change 1n the
Gulf of Georgia 1s as old as the archaeological research itself (Hill-Tout 1895, 1903,
1904, 1905, 1907, Smith 1907) These dislocation explanations attempt to explain the
Marpole transition in terms of population movement The focus of interpretation 1s rapid
change 1n the artifact assemblage at the Locarno Beach - Marpole interface This change
1s seen as the product of a new people bringing new technology Similarities with
previous occupations are said to be the result of diffusion during population replacement

These explanations take the general form of a coastally-adapted population often
described as Eskimoid in character being replaced by an interior or Plateau population
moving downstream from the Fraser River Canyon Several researchers over the last one
hundred years have come up with similar explanations focusing on this replacement

Charles Hill-Tout (1895 112), believed 1n an “invasion of hostile people” based
on his excavation at the Marpole site  He deduced that a population of “Eskimoid”
people was replaced by an intrusive group Hill-Tout (1895) based his findings on an

analysis of head shape 1n burials, where he noted two distinct populations The first
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group whom he associated with the Eskimoid toolkit was dolichocephalic, or long-
headed The intrusive group was seemingly brachycephalic, or broad-headed (Hill-Tout
1895, 1948) Hill-Tout provided very little information regarding where his burial
specimens were recovered and only included measurements for two crama (Beattie 1985,
Carlson 1990a) Although subjective and speculative, Hill-Tout’s (1895, 1903, 1904,
1905, 1907 and 1948) work planted the dislocation seed 1n the minds 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 1n
excavating and documenting archaeological sites on the Northwest Coast His
excavations at Port Hammond and at the Marpole site led Smith to envision a migration
into coastal areas by Interior peoples (Smith 1907) These people, he thought, brought
with them a tool industry adapted to the Fraser River Canyon He also found evidence for
a population separation between round-headed people and long-headed people which
followed Hill-Tout’s classification (Smith 1907) Smuth was less theoretically inclined
than Hill-Tout, spending much more of his time on site description than on explanation of
change However, the common theme of an interior to coast migration was still evident

Based on a misinterpretation of Boas (1n Smith 1903), Philip Drucker (1943) saw
the same head shape pattern as Hill-Tout (1895) (Carlson 1990) Drucker (1955) blended
this revival of Hill-Tout’s population replacement with archaeological data and surmised
an older and more widespread coastal adapted “ice hunting stratum” was replaced by a

Plateau or interior culture
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The first scientific excavations 1n the province were undertaken by Charles
Borden 1n the 1940s and 1950s Borden (1950, 1951, 1958, 1960) followed a similar
theme as the other archaeologists previously mentioned He also believed ina primary
“Eskimoid” culture being replaced by an “Interior adapted” culture Borden based his
conclusions on excavations at a number of Gulf of Georgia sites (1950, 1951, 1958,
1960) and his excavation techniques were much more advanced and systematic than those
of his predecessors Although his excavations were precise his analysis, however, was
still subjective and lacked modern scientific rigor

Borden was seen by most as the “Father of British Columbian Archaeology”
(Matson and Coupland 1995 v1) and his views held sway with little opposition until one
of his students, Donald Mitchell (1971b), offered a well-argued continuity explanation
Borden himself softened his viewpoint of dislocation 1n later publications (1962, 1968a)
After Mitchell’s (1971b) refutation of Borden’s Eskimoid-Interior migration explanation,
discontinuity in the Gulf of Georgia was left for dead by virtually all Northwest Coast
archaeologists (Burley 1980)

David Burley revisited the migration topic 1n his doctoral dissertation (1979,
published as 1980) His explanation followed the basic themes of the previous
discontinuity theorists but for the first time he argued population replacement with well
documented and scientific data Where earlier attempts at discussing head shape had been
at best subjective, Burley now employed modern multivanate techniques from physical
anthropology 1n his examination of cramia  The result, according to Burley and Beattie

(1987), 1s the separation of two prehustoric populations, one they termed Locarno and the
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second they called Salish The Locarno population existed during Locarno Beach times
and the Salish during Marpole and Gulf of Georgia These two groups follow the general
separation mnitially noted by Hill-Tout (1895), Smith (1903) and Drucker (1943) as much
as a century earlier

In consort with the 1dea 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
in small mobile egalitarian bands (1980, 1983) He believes these people, represented by
the Locarno skeletal population and Locarno Beach toolkit, lived in the Gulf of Georgia
region subsisting on a diversified coastal resource base

Contemporaneously in the Fraser River Canyon where resources were limited to
land mammals and anadromous fish, the ancestors of Burley and Beattie’s (1987) Salish
population developed more specialized artifact industries for a more specific resource
base (Burley 1980,1983) Burley (1983) cites data from Mitchell (1971b) and Matthewes
(1973) of a decreased availability of land mammals 1n the region around 3000 BP due to
climatic change According to Burley (1983), this caused a further specialization on
salmon procurement 1n the Fraser River Canyon The technology of salmon storage had
been previously developed (Schalk 1977,Croes and Hackenberger 1988, Matson 1992)
and was at this time intensified in the face of economic necessity

Thus intensification 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 rise to increased resource specialization prior to the Gulf of
Georgia for three reasons

First, as previously mentioned, the Fraser River Canyon had a more specific
resource base than the Gulf of Georgia, leaving canyon populations with fewer economic
alternatives 1n times of resource stress Where the peoples of the Gulf of Georgia had the
choice of marine and foreshore fauna to even out cyclical fluctuations of other resources,
canyon dwellers had only one option, salmon intensification’

Second, Burley (1980) notes that salmon procurement 1n the Fraser River Canyon
1s technologically less complex than its coastal counterpart The concentration of salmon
1n the river canyon allows for a simpler technology of exploitation Dip nets are all that
are needed to catch salmon in the backeddies and resting pools of the Fraser River
Canyon Coastal adaptation of the salmon fishery required the development of complex
composite technology and the cooperation and orgamzation of a large labour force Stone
wetrs and reef-netting, two extraction techniques employed in the Gulf of Georgia,
require considerably more technological and labour investment than does dip netting

(Schalk 1977, Kew 1992) From this Burley argues the simpler form 1s most likely the

ancestral, a sentiment echoed by Kew (1992)

' As mentioned 1n Chapter Two the contribution of plants to prehistoric diets 1s unknown
This explanation and several others argue for changes 1n subsistence but neglect the use
of plant resources 1n their subsistence reconstructions This undermines the credibility of
such explanations of culture change based on subsistence reorganization See Peacock
1998
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Third, as noted by many archaeologists from Hill-Tout (1895, 1903, 1904, 1905,
1907, 1948) and Smuth (1907, 1929) to Borden (1950, 1951, 1958, 1960) and Burley
(1980, 1983) the Marpole assemblage has a distinctive interior appearance and has key
differences with the preceding Locarno Beach Thin faceted ground slate knives and
changes in projectile point style are implicated as of Plateau origin (Burley 1980) Burley
and Beattie (1987) note the affiliation of thin ground slate knives in the much older
Eayem phase 1n the Fraser Canyon The authors also argue that projectile points vary
considerably from a majonty of ground stone forms 1n Locarno Beach to mostly chipped
stone varieties in Marpole Also, changes in harpoon style, the authors argue, indicate a
population replacement The composite toggling harpoons of Locarno Beach are replaced
with unilaterally barbed varieties Burley and Beattie (1987) see this as a shift to a more
fragile and less efficient technology, a situation not easily explained using continuity
The authors argue that continuity should show the increased refinement and efficiency of
technology which 1s not occurring

Burley incorporates this 1dea 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 independent of the Marpole transition, however it 1s
clear that he views the transition as the period when the Northwest Coast cultural pattern
develops Burley (1980, 1983) operates on the assumption of this population replacement
and the processes depicted 1n Figure 3 1, apply to the new settler population In this
explanation, Burley (1980, 1983) sees salmon storage technology as a necessary

preexisting condition (Schalk 1977)
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The impetus for change would be a new population from the Fraser River Canyon
settling on the coast and overtaxing the carrying capacity in the Gulf of Georgia This
new group, having already adapted a specialized resource strategy from the canyon,
employed this new technique 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 this feedback loop described by Burley (1980, 1983) begins in motion,
competition for labour and population increase serve to accelerate the rate of change
Small status inequalities present in pre-Marpole populations are magnified as the resource
owning elite become disassociated from the labouring class This process 1s compounded
over time as ever increasing surpluses are appropriated by the elite and used to reinforce
therr prestige over others via trade and potlatching

The discontinuity explanations have, for the most part, themselves been replaced
by more generally accepted explanations of continuity The early skeletal evidence of
Hill-Tout (1895) and Drucker (1929) was rejected as unscientific and 1ignorant of cultural
cranial deformation practices The newer osteological evidence of Burley and Beattie
(1987) has not been universally accepted as conclusive (Matson 1989, Mitchell pers
comm ) In addition, Curtin’s (1999) work on Gabriola Island has shown evidence for
continuity in skeletal assemblages Burley’s explanation although sigmficantly more
developed than previous discontinuity explanations, 1s still nfe with speculation A

number of key assumptions, 1if found to be false, would nullify his migration explanation
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The processes explained by Burley (Figure 3 1, page 44), may have operated
independently of a population movement  Although Burley (1980, 1983) applies Figure
3 1 to his settler population, 1t may have equally affected any i» situ population

The major differences that appeared to exist in the artifact assemblages of Locarno
Beach and Marpole have been lessened with the identification of Matson et al ’s (1980)
subphases of Marpole The subphases provide an empirical basis for a continuous » situ
development of the Gulf of Georgia cultural sequence as proposed by Mitchell (1971b)
Statistical support for internal evolution from Locarmno Beach through Marpole to the Gulf
of Georgia culture type has been widely accepted (Matson ef a/ 1980, Matson and
Coupland 1995, Mitchell 1990, Carlson 1990a) When viewed subjectively, the artifact
assemblage, much like the osteological evidence, offers a perception of difference Many
researchers have focused on the importance of that perceived difference and argued that
only discontinuity can account for the apparent change Discontinuity 1s contingent on a
pronounced shift in technology at the Locarno Beach - Marpole interface, 1if that shuft 1s
not dramatic then discontinuity 1s controvertible

The applicability of dislocation explanations will be revisited in Chapter Seven
In Light of new evidence provided by this thesis, discontinuity may prove more likely than
currently thought

Continuity Explanations

The second set of explanations favours continuity and also has a long standing
basis in the Gulf of Georgia The works of Boas (1889, 1890, 1894, 1909) and Kroeber

(1939) concentrated on n situ development of traditional cultures Donald Mitchell
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(1971b, 1990) has been a staunch proponent of the continuity explanation for culture
change 1n the Gulf of Georgia Rather than focusing on change 1n the archaeological
record, Mitchell looked at continuities between Locarno Beach and Marpole He found
contracting stem chipped stone points, large leaf shaped chipped stone points,
microblades, faceted ground slate knives, labrets, earspools and grooved or notched
sinker stones in both culture types (Mitchell 1971b). Matson (1989 9) furthers the point
by stating that artifact types unique to Locarno Beach are often rare “and hittle difference
in the abundance of common artifacts actually appears to be present between Locarno
[Beach] and the later Marpole material”

Mitchell (1971b) also examined skeletal and ethnographic data and found no
evidence 1n osteology or oral history to support a population replacement during the
Marpole transition On the contrary, linguistic evidence points to a long established
presence of Salish 1n the Gulf of Georgia region (Mitchell 1971b, Suttles and Elmendorf
1962, Jorgensen 1969) In addition, ethnographic Coast Salish lacked the militaristic
organization needed 1f they had been the aggressors 1n a population replacement (Mitchell
1971b)

Based on strong evidence and a clear argument, Mitchell’s (1971b, 1990) views
have won favour with virtually all Northwest Coast archaeologists. There 1s also
statistical support for continuity, Matson (1974 and Matson ef al 1980) used
multidimensional scaling analysis 1n his studies and concludes that continuity best
explains 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 discontinuity views change as the result of population movement, here
the change 1s the production of i» situ adaptation to changing ecological factors There 1s
much debate 1n the archaeological community as to the varying importance of these
factors as each researcher looks for a prime 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 (1971b), concerved of the change from Locarno Beach to Marpole
he saw the shift as a product of climate change He felt changing climate caused a
reorientation of society to best exploit a changing resource base Locarno Beach was
focused on a generalized resource base, with sea and land mammal important, as evident
in the artifact assemblage and site distribution Locarno Beach sites were centred on the
Gulf Islands and possessed a generalized toolkit (see Chapter Two) Marpole marked a
shift away from the Gulf Islands and 1n the direction of the Fraser River This move
comncided with the replacement of a generalized subsistence strategy with a more
specialized strategy based on salmon (Mitchell 1971b)

Mitchell (1971b) felt that a cooling climate lead to a decrease 1n oak and camas
Deer and wapiti population were also adversely affected This produced a significant
disruption to the generalized subsistence strategy being employed during Locarno Beach
Marpole reflects the intensification on salmon as a coping mechanism to deal with
resource stress (Mitchell 1971b)

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

depletion derived from the principles of Human Evolutionary Ecology Building 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 interface between
them as a technological adaptation 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
majorty of the diet (Croes and Hackenberger 1988) In addition, Croes and
Hackenberger (1988) believe that storage of flatfish 1s also occurring and foreshadows the
development of salmon storage in Marpole They hypothesize that during Locarno Beach
population growth outstrips carrying capacity, particularly in winter, where shellfish
gathering 1s the limiting factor (Croes and Hackenberger 1988) Over-collecting of
shellfish would serve to decrease the shellfish population’s ability to recover, thus further
depleting 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 1n place during Locarno Beach but was not intensive
(Matson 1992, Pratt 1992) Economic necessity forced its increased use in Marpole
Mitchell (1971b) and Croes and Hackenberger (1988) believe Marpole 1s the
archaeological expression of the shift to stored salmon as a primary resource They see a
salmon storage economy as vital to the production of surplus, the development of
sedentism, and the evolution of hereditary status inequality The next few authors I will
discuss focus on the rise of status inequality after the storage of salmon had been
developed Several of these explanations are meant as general models for the rise of

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

Reference

Prime Mover

Result

Mitchell

1971b

Climate change

Cooling climate during postglacial leads to decreased
oak, camas, deer and wapit1 Forced reliance on
other resources Salmon harvesting becomes
intensified

Croes and
Hackenberger

1988

Technological
adaptation to
resource depletion

Population pressure at the end of Locarno Beach
overtapped carrying capacity for winter shellfish
exploitation Depletion of resource base leads to
development of storage technology to overcome
this inadequacy Intensification and specialization
on salmon storage the result

Matson

1983, 1989
1992

Resource
ownership

The most reliable and abundant resources become

owned Sedentism develops to enforce ownership

rights Over time, differential hereditary access to
resources creates inequality

Coupland

1985

Restriction of
access to resources

Group ownership of predictable resources occurs
Sedentism for resource defense develops

Resource specialization for economic efficiency
follows Competition for labour control and surplus
production selects for leaders Internal ranking
arises as a positive feedback loop as household size
Increases

Hayden

1994, 1995

Competitive feasts

Wealthy individuals hold competitive feasts in which
they give gifts and food, 1n return they receive the
promise of future repayment The wealthy collect
their debts via labour during salmon season in order
to generate larger surpluses Surpluses are used to
hold more grandiose competitive feasts

Ames

1983

Hierarchical
information flow

Terntory becomes circumscribed by increasing
population Once resiliant systems become
constrained Hierarchical information flow provides
more efficient monitoring of cultural and
environmental shifts Ranking develops as a stable
response for adaptation

Mitchell

1989

Circumscription,
Conflict

Territorial expansion of neighboring groups forces
the development of internal sociocultural complexity
This complexity 1s expressed archaeologically as

Marpole
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these models become explanations for the Locarno Beach - Marpole transition, as this 1s
the period in which the hallmarks of ascribed status inequality develop 1 wall discuss
each explanation with regards to the Marpole transition but the implications of the
author’s models may be broader reaching than I describe

Matson (1983, 1985, 1989, 1992) sees the prime mover for the Marpole transition
as being resource ownership, asserting that due to circumscription, abundant and
predictable resources become owned He feels that for ownership to occur there must be
worthwhile dividends The investment of ownership, 1 e defense of owned resources,
will only 1nitially be profitable in abundant and predicable resources As the system
becomes more circumscribed, lesser quality resources will be incorporated into owned
territory In other words the more competition 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 Sedentism develops as a territorial defense technique to protect
ownership rights Matson (1983, 1989, 1992) also believes that ownership of salmon
fishing locations coupled with sedentism led to specialization of salmon harvesting He
feels that with increased reliance on the salmon harvesting more efficient technology
would develop to better exploit the fishery Familianty breeds efficiency Matson (1983,
1989, 1992) uses this logic to explain the thin ground slate knife industry as adaptive for
salmon processing Burley (1980, 1983), on the other hand invokes this as evidence of

dislocation
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Matson (1992, n d ) has shown that intensive salmon storage predates the Marpole
transition at at least one site, Crescent Beach Given that the technology to intensively
exploit salmon 1s not directly related to the Marpole assemblage, the meaning of Marpole
1s questioned Mitchell (1971b, 1990) and Croes and Hackenberger (1988) see the
Marpole culture type as the product of intensive salmon exploitation Matson (1992)
feels that Marpole represents increased efficiency in the exploitation of salmon resources
This efficiency was gained through familiarity with the intensive salmon harvesting
garnered through resource ownership induced sedentism

The Deviation Amplifying Model of the Evolution of Status Inequality (Figure
3 2, page 55), shows Coupland’s (1985) explanation for the Marpole Transition In his
explanation, Coupland (1985) follows similar lines of reasoning as does Matson (1983,
1989, 1992) shown above Coupland (1985) sees restriction of access to resources as the
prime mover much like Matson’s (1983,1989,1992) resource ownership explanation
Coupland (1985) believes successive restrictions 1n access cause further intensification in
the processes of status inequality development Unlike Matson’s (1983,1989, 1992)
explanation where successive stages of resources become owned, from high quality
abundant and predictable resources to lower quality, more patchy ones, Coupland’s
(1985) explanation sees successive constriction of ownership groups, from extended
family through to individual leader

The Deviation-Amplifying Model shows the progression of access restriction
stages, each stage causing further changes 1n the social system Resource specialization,

sedentism and cooperative housing are outcomes of mmtial restrictions (Coupland 1985)
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The second narrowing of the corporate group intensifies this process by creating
competition for labour, wealth and prestige (Coupland 1985) The last stage sees the
institution of hereditary wealthy sociopolitical elites (Coupland 1985)

Coupland (1985) argues that his explanation based on deviation-amplification or
positive feedback differs from others that are based on negative feedback Resource
depletion explanations are based on the inverse relationship between resource availability
and status inequality Coupland’s (1985) explanation looks at the positive link between
Increasing restriction of access to resources and increasing status inequality

Brian Hayden (1994, 1995) offers a completely different explanation for the
development of Northwest Coast sociocultural complexity Hayden (1994, 1995)
developed his explanation to suit Plateau prehistory but readily exports his findings to the
coast and more generally to complex hunter-gatherers everywhere For Hayden (1994,
1995) the prime mover behind the rise of status inequality 1s more personal Competitive
feasts are an arena to showcase prestige and create social obligations (Hayden 1994,
1995) These competitive feasts, known ethnographically on the Northwest Coast as
potlatches, involve individuals distributing gifts and food in lavish displays of wealth
(Boas 1894)

Hayden (1994, 1995) believes that through the potlatch individuals could
exchange wealth for social obligations that must be repaid in future These debts could
be collected via labour during salmon harvesting season This would allow the wealthy to
generate an even larger surplus Hayden (1994, 1995) feels this surplus would be

remvested 1n potlatching to raise individual prestige and create further social debts A
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feedback mechanism develops whereby the wealthy get wealthier and the poor become
labour which 1s increasingly in demand Thus, small initial differences in wealth and
prestige occurring during Locarno Beach were amplified in Marpole through individual
competition

Kenneth Ames (1979, 1981, 1983, 1985, 1995) developed a general model of
ranking among foraging groups The model looks to define the process by which ranking
evolves 1n hunter-gatherer populations worldwide Ames (1983) applies his model to the
Northwest Coast and more specifically the Gulf of Georgia Although intended for the
evolution of ranking as a whole, his explanation can be related directly to the Marpole
transition

Ames (1983) defines foraging societies as resilient systems That 1s, the
generalized nature of subsistence and social interaction allows for a great deal of
flexibility 1n adaptation (Ames 1983) In the Gulf of Georgia, where population increased
during Locarno Beach and became circumscribed, the resiliency of the system was lost
The ability of the system to adapt became limited to internal mechanisms (Ames 1983)
One means of internal adaptation 1s ranking Ames (1983) feels ranking was chosen
because of the efficiency of hierarchical information flow Ranking allows for rapid
response to environmental and cultural changes through vertical dissemination of
knowledge Thus, changes in resource availability are more efficiently coped with when
fewer high ranking individuals making communal decisions

Along a similar vein, Mitchell (1989) proposes that circumscription 1s the driving

force behind the development of Marpole Unlike Ames (1983,1985) however, Mitchell
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(1989) looks to external rather than internal stimuli for the Marpole transition Based on
his work 1n the Queen Charlotte Strait, Mitchell (1989) discovered evidence for
Wakashan territorial 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 territorial
expansion of neighboring groups This follows the logic of Carneiro’s (1970)
Circumscription Theory Internal complexity can arise in reaction to external pressure

The continuity explanations have focused on n situ development across the
Locarno Beach - Marpole interface As has been presented, each researcher has a
different viewpoint on the prime mover which explain the transition These explanations
are rife with speculation and the archaeological implications of each explanation are
difficult to test This gives very little ability to chose between them and at this point [
will not

[ currently favour a synthetic explanation which sees inadequate resource
availability, whether produced by resource depletion, population 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 intensification of the winter shellfish industry may have been
attempted but instead produced resource depletion as shellfish stocks were over-collected
and could not recover Anadromous fish resources are the only ones that can be
intensified without damage to the future of the resource (Matson 1989, Schalk 1977)

This intensification of the salmon fishery led to a large production surplus By some
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mechanism, perhaps ownership, obligation or access restriction, this surplus was not
available to all members of society Status inequities grew as the wealthy reinvested the
surplus through trade and potlatching The power of the elite was stabilized by marriage
alliance and warfare This senes of interconnected processes 1s expressed
archaeologically as the shift from Locarno Beach to Marpole

Continuity as an explanation of the Marpole transition will be revisited in
subsequent chapters This thesis provides more fodder for the theoretical discussion of
the transition and will be discussed further in Chapter Seven

Summary

This chapter has summarized several of the explanations for the Locarno Beach -
Marpole transition Two general schools of thought have been traced, one which looks at
dislocation and the other at continuity Based on current evidence and the consensus of
opinion (Burley 1980, Matson 1989, Mitchell 1990, Matson and Coupland 1995),
continuity 1s favoured Dislocation requires an abrupt assemblage change at the Locarno
Beach - Marpole interface Using Matson et a/ s (1980) subphases of Marpole there 1s
not an abrupt shift The Old Musqueam subphase 1s actually very difficult to distinguish
from Locarno Beach assemblages (Matson and Coupland 1995) In the absence of a
dramatic shift at the Locarno Beach - Marpole interface, 1t becomes possible to accept
continuity for the time being, though this will be re-evaluated in 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 in 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 within the
existing culture historical framework to evaluate the applicability of these general

explanations 1n regard to that area
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CHAPTER FOUR
SOUTHERN VANCOUVER ISLAND AND

EXPLANATIONS OF CULTURE CHANGE
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Chapter Two outlined the Gulf of Georgia culture historical sequence and the
units to which 1t applies Chapter Three, reviewed explanations of the shift from one unit
to another, Locarno Beach to Marpole This chapter places Southern Vancouver Island 1n
the context of the aforementioned explanations A discussion of the suitability of the
regional culture historical sequence for depicting the Marpole transition on Southern
Vancouver Island follows Arnsing from this discussion, the thesis question 1s developed
and the multiple working hypotheses are examined

The 1dea for this thesis began with my work at Kosapsom with the University of
Victoria Archaeological Fieldschool Three seasons of excavation produced two
prehistoric components, one apparently assignable to the Gulf of Georgia culture type and
one to Locarno Beach Radiocarbon analysis was not however 1n agreement with this
interpretation '‘C dates were well within the accepted range of Marpole with only one
date clearly associated with Locarno Beach (see Table Al 1, page 173-74)

Conversations with Mitchell (pers comm ) and Keddie (pers comm ) lead me to believe
that Marpole may be absent entirely from Southern Vancouver Island Examining site
reports from Willows Beach (Kenny 1974) and Quick’s Pond (Clark 1984) it became
apparent that there was some ambiguity as to the nature of Marpole on Southern
Vancouver Island These sites had assemblages with characteristics from both Locarno
Beach and Marpole Kenny (1974) and Clark (1984) noted difficulty in interpreting these
sites because of ambiguous assemblages

Returning to the culture historical 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

transition 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 Radiocarbon dates place
seemingly Locarno Beach assemblages within 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
historical sequence This thesis 1s meant to fill that void

The current state of knowledge on Southern Vancouver Island 1s such that
wholesale acceptance of the regional sequence has created three distinct problems First,
sites without associated radiocarbon dates have been defined as Locarno Beach based on
the assemblages As 1s seen 1n the Kosapsom material, some Locarno 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 '*C 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 Locarno Beach sites without the assistance of '*C
age estimates have the potential for being 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 composition (Mitchell pers
comm ) When 1n doubt archaeologists refer to the standard reference, the culture
historical sequence If a site 1s dated to Marpole then 1t must be Marpole There 1s no
room 1n the regional sequence for any other interpretation Thus Marpole may be over-

represented on Southern Vancouver Island Sites with Marpole-age 14C dates may be
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associated with Locarno Beach or some other archaeological unit, yet are interpreted as
Marpole based solely on the regional sequence

Third, some sites on Southern Vancouver Island have mixed assemblages but
have been interpreted more simply to fit the culture historical sequence For example,
Quick’s Pond has moderately more Locarno Beach attributes than Marpole traits The
decision to assign Quick’s Pond to the Locarno Beach culture type was simply based on a
count of assignable attributes, Locarno Beach had eleven present while Marpole had only
ten (Clark 1984) The field of Northwest Coast archaeology accepts the interpretation of
Quick’s Pond as Locarno Beach without major reservation A complex site 1s made very
simple, thus some incongruities within the regional sequence have become masked

These problems revolve around the 1nability 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 Therein lies the purpose of this thesis, to resolve ambiguity
seen 1n the Southern Vancouver Island assemblages during the Marpole transition and
give another interpretive choice to archaeologists when defining these assemblages

[ believe there 1s sufficient reason to re-examine 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 integral to this thesis

Can the shift from Locarno Beach to Marpole (2600-1500 BP) on Southern
Vancouver Island be explained in terms of the existing culture historical framework?

This question will be evaluated against three working hypotheses. These hypotheses are
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attempts by archaeologists to explain the vanation found on Southern Vancouver Island
during the Locarno Beach - Marpole transition

The first working hypothesis 1s that the Old Musqueam subphase of Marpole
begins 1n the Fraser River and takes time to diffuse to the 1slands Matson and Coupland
(1995) argue that Marpole 1s a Fraser River adaptation and the incipience of Marpole
should be found there The first Marpole subphase, Old Musqueam, 1s known from five
sites, all but one of which are mainland sites The sole exception 1s Fossil Bay on Sucia
Island 1n the San Juan Islands Matson and Coupland (1995) interpret this pattern as
evidence for their notion of a Fraser River “birthplace” for Marpole

If this 1s 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 first incarnation being Beach Grove subphase or Old Musqueam’s later dating
on the 1sland would provide support for this theory If my results confirm this 1dea then
this thesis will make specific the dating of the inception of Marpole on Southern
Vancouver Island and trace the development of Marpole geographically across the Gulf of
Georgia

The second working hypothesis 1s that the imitial interpretations that gave rise to
this study were maccurate The earlier assemblages found at Kosapsom, may 1n fact be
representative of the Old Musqueam subphase of Marpole and not Locarno Beach as
thought Matson notes the similarity between Locarno Beach and Old Musqueam
assemblages and the difficulty separating the two (Matson and Coupland 1995) Given
this difficulty and the potential lack of expenence of archaeologists in employing

Matson’s (1980) subphases of Marpole 1t becomes possible that Old Musqueam
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assemblages are being misinterpreted as Locarno Beach In this case, I would predict that
multidimensional scaling 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 turn 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 mainland This hypothesis
1s incompatible with the preceding one, which states Old Musqueam 1s a Fraser River
phenomenon exclusively

The first two hypotheses fit within the current cultural historical sequence As
noted 1n Chapter Two, culture types are based on formal similarities exclusive of time
and space Therefore, 1f the result of this thesis 1s that the geographic or temporal
boundaries of the culture types are amended, this amounts to a simple revision rather than
a more comprehensive reworking of the regional sequence

The third working hypothesis 1s a more substantial challenge to the culture
sequence This hypothesis, favoured by Grant Keddie (pers comm ) and Donald Mitchell
(pers comm ) 1s that Marpole did not exist on Southern Vancouver Island If the Old
Musqueam subphase 1s defined as very Locarno Beach-like and the Garrison subphase 1s
equally Gulf of Georgia-like, with the defining characteristics being vague, 1t may be
possible that Old Musqueam 1s properly assigned to Locarno Beach and Garrison to Gulf
of Georgla Marpole proper may then be seen as only the Beach Grove subphase It has
been argued (Keddie, pers comm ) that the Beach Grove subphase 1s the most Fraser

Ruver 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 1500/1100 BP? must be

answered Analysis may show late Locarno Beach dates and the absence of any
assemblage that can be characterized as Marpole or the presence of an entirely new
archaeological unit on Southern Vancouver Island

It 1s also possible that none of these three hypotheses are supported by the data If
any new hypotheses arise during data analysis they will be discussed and evaluated in
Chapter Six

The Locarno Beach - Marpole transition 1s a critical time period 1n the
development of the hallmarks of historically and ethnographically documented Northwest
Coast cultures Marpole sees the rise and intensification of food storage, status
inequality, longhouses and an elaborate artistic sphere, all characteristic of contact period
Northwest Coast cultures The Marpole culture type has been seen as an important step
towards the evolution of sociocultural complexity (Ames 1983, 1985, 1995, Croes 1987,
1988, Matson and Coupland 1995, see Chapter Three)

The development of sociocultural complexity within a foraging group has always
sat uneasily in anthropologists’ simple models of social organization and subsistence
(such as Morgan 1877, Service 1962, Sahlins 1963, White 1959, Steward 1955 and Fried
1967, among others) A better understanding of the process of increasing sociocultural
complexity will serve to broaden knowledge in Northwest Coast prehistory but also 1n
Anthropology as a discipline An understanding of this knowledge 1s even more
important given that there 1s a very real possibility that one part of a region (Fraser River)
adopts intensive resource extraction and develops more markers of status differentiation

several hundred years prior to another area within the same region (Southern Vancouver
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Island) These two areas are linked 1n culture history, geography, and language, yet may

have differing trajectories towards social stratification. Given this backdrop, this study
will hopefully illuminate the processes by which sociocultural complexity arises

Although some minor faults have been apparent in the Gulf of Georgia regional
sequence for years, no one has really questioned its essential validity This project
accepts the cultural historical sequence of the Gulf of Georgia and does not question 1t
wholesale During a specific time period (2600-1500 BP) and for a specific area
(Southern Vancouver Island), the sequence is re-examined 1n an attempt to make the
sequence more accurate, not rewrite it

The next chapter reviews how this study has been undertaken A discussion of the
methods of data collection and analysis 1s presented In addition, the means of testing the
working hypotheses 1s explained 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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The previous chapter proposed the thesis question and the three working
hypotheses This chapter explains how the thesis question 1s answered and how the
working hypotheses 1s evaluated The first half of this chapter 1s a definition of the data
set The study area sites analyzed 1n this thesis are introduced and the process of site
selection 1s discussed Data collection and compilation procedures are laid out
Following this, the taxonomic classification employed in this study 1s presented
Artifacts types are defined as they were used 1n data classification and problems in
classification are discussed

The second half of this chapter presents a discussion of the analytical procedures
used to evaluate the working hypotheses As mentioned previously, this thesis 1s an
expanded replication of Matson et al ’s (1980) multidimensional scaling study As such I
also use metric multidimensional scaling as the main statistical procedure 1n this thesis
This chapter explains how Matson ef a/ (1980) used multidimensional scaling 1n their
study A general description of multidimensional scaling principles follows The specific
implementation of statistics in this thesis 1s also be presented

Sites

In planning this thesis I chose to investigate an arbitrary study area This was
done for a variety of reasons Most importantly, the composition and location of any
emically important social units for the period 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, within this milieu of change, social organization was also affected to some degree
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Extrapolating current social organization and territories two millennia into the past 1s at
best sketchy and certainly 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 valid archaeological patterns In addition, the use of
metric multidimensional scaling allows for the discovery of patterns of similarity which
may be aspects of social organization Multidimensional scaling groups site components
based on commonalities between assemblages It 1s left to the researcher to interpret
these groups and one possible explanation 1s that the groupings reflect differences 1n
social patterning

The study area consists of two Borden units', DeRt and DcRu, which cover a
large portion of present-day Greater Victoria The two Borden units 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 within DcRt and DcRu was
examined against two criteria for possible inclusion 1n this study

First, the sites must be believed to be associated with the Locarno Beach -
Marpole transition Site components must be dated erther by relative dating of their
'"The Borden Site Designation System (Borden 1952) provides a uniform system for
labeling archaeological sites in Canada Following the National Topographic Map Series
the country 1s divided into a grid based on latitude and longitude beginning 1n 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 subdivision of ten minutes of one degree The next two letters depict
longitude The capital letter equates to four degrees of longitude while the lower case 1s
representing ten minutes of one degree This means that each Borden unit 1s a rectangle
approximately 18 Km (North-South) and 11 Km (East-West) The study area for this
thesis lies between 48° -20” and 48° -30° long and 123° -10° and 123° -30’ lat and 1s

approximately 400 Km? The number following the Borden unit 1s a unique site label
given to a site in the order 1t was recorded
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artifact assemblages or by radiocarbon analysis to between 2600 - 1500 BP

This time period was chosen to represent the Locamo Beach - Marpole transition
The range begins prior to the accepted dating of the transition and continues until the
earliest evidence for the shift to the Gulf of Georgia culture type

Second, site assemblages are of a large enough sample size for analysis to occur
It 1s thought that a minimum of at least one hundred artifacts need to be present for a
representative sample (Mitchell pers comm ) This sample size requirement was not
considered a hard and fast rule rather, 1t was a guideline and sites with fewer than one
hundred artifacts had the potential of being included 1if 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 intense data collection began the
number of sites dropped to seven The majonty of sites were dropped due to small
sample size, however poor recording and too recent dating also served to disqualify site
components Maplebank, a large and important multicomponent midden site was
disqualified due to 1ts lack of analysis The poor recording quality of the site did not
allow me to separate prehistoric components in a reasonable length of time

[ was able however to separate prehistoric components at the Cadboro Bay site,
which was not published The quality of site notes and stratigraphic drawings made
component separation possible (Romaine pers comm ), this was not the case with
Maplebank

Esquimalt Lagoon was mitially included 1n this study but was found to relate

closely to the later Gulf of Georgia culture type based on assemblage composition and
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radiocarbon dating and was removed from the study The sites that were chosen for this
study are shown 1n 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) Thus site 1s one of two relatively large
shell middens 1n Cadboro Bay The other, DcRt 15, 1s also included 1n this study The
Northwest Cadboro Bay site extends along the beach for at least 492 metres and nland a
maximum of 80 to 90 metres (Keddie 1987) A total of 101 formed artifacts were
analyzed for this site  One charcoal sample has been submitted for radiocarbon dating
analysis (RIDDL 571) The sample was dated to 1760 £ 110 BP (Keddie 1987) See
Table 5 2 (page 77), for a complete list of radiocarbon age estimates for this study

B. Willows Beach I, DcRt 10. (WB1) 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, Pollit and Monks 1977, Mitchell 1986, Eldrnidge 1987a, 1987b, 1990, 1992a,
Eldridge ef 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
Locarno Beach age, Ray Kenny (1974) had difficulty deciding which culture type was
present, Locarno 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 inland from Willows Beach The site was excavated by Donald Mitchell (1979) in
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1968 Two radiocarbon age estimates of 2910 = 100 BP (GaK 2760) and 2740 + 100 BP

(GaK 2761), place Bowker Creek firmly within Locarno Beach This site was included 1n
this study as 1t was felt there was strong likelihood that other Southern Vancouver Island
sites were also of the Locamno Beach culture type and would group with Bowker Creek
during the analysis Recently however (Matson, n d ), the dating of Bowker Creek has
been called into question The onginal carbon samples were taken from shell specimens
The marine reservoir effect, described in Appendix One, inflates radiocarbon age by 390
* 23 years Thus the age estimates for Bowker Creek are now 2520 + 100 BP and 2350 +
100 BP These dates place Bowker Creek very close to the accepted Locarno Beach -
Marpole transition date

D Cadboro Bay I, DcRt 15. (CD1) The second of the two Cadboro Bay sites 1n this
thesis, this site 1s northeast of DcRt 9 and 1s separated from it by Gyro Park The
Cadboro Bay site 1s large at 350 metres by 24 metres DcRt 15, also known as Snyeqa,
has a small more recent component overlying older deposits Radiocarbon dating has
estimated the age of the older component as 1810 + 90 BP (GaK 2751) (Wilmeth 1978)
Thus site was never analyzed and published [ separated the artifact assemblage into
components based on field notes and stratigraphy (Mitchell pers comm , Romaine pers
comm ) Only those artifacts with clear association with the older Cadboro Bay I
component were included 1n this study

E. Kosapsom, DcRu 4. (K1) This site 1s on the north bank of the Gorge waterway
Kosapsom became the site of Craigflower Schoolhouse 1n 1853  Since that time the
majority of the site has been protected as a school yard Harlan Smith (1907) first

excavated at Kosapsom a century ago The University of Victoria Archaeological
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Fieldschool spent three seasons excavating at Kosapsom (Mitchell 1995, 1996, Steward

nd) Two prehistoric components are present one defined as Gulf of Georgia culture
type and the other as Locarno Beach Many radiocarbon dates have been analyzed for
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 majority of these dates falls within the accepted range of Marpole but the
assemblages do not resemble Marpole assemblages as described 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 er al 1991

Willows Beach I |GaK 5102 2630 +95 |charcoal [Curtin eral 1991

Willows Beach I [SFU 791 2180 + 70 |charcoal |Curtin ef al 1991

Bowker Creek GakK 2761 2350 £ 100 |[shell Mitchell 1979, Matson n d
Bowker Creek GakK 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 | CAMS 40398 (2320 +£50 |shell Mackie, pers comm
Kosapsom | 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 Radiocarbon age estimates from shell have been corrected 390 + 23 BP,
see Appendix One
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Quick’s Pond, DcRu 38. (QP) Quick’s Pond 1s an inland surface lithic scatter It 1s the

only non-shell midden site included 1n this thesis This site has very little bone, only one
artifact This site has been interpreted as Locarno Beach but also has a number of
Marpole traits (Clark 1984)
DcRu 572. (US72) This 1s one of many sites unearthed during the Vancouver Island
Highway, Victoria Approaches Project (Owens ef al 1996, 1997) Thus large site was
almost completely destroyed during highway construction It 1s dated by relative dating
to Locarno Beach or Marpole Radiocarbon age estimates for the site are 2380 + 60 (Beta
86772) which places the site very close to the Locarno Beach - Marpole interface

Artifacts

Matson et a/ (1980) employed a standardized typology from Burley (1980) for
their study My thesis 1s an expanded replication of the Matson et al (1980) work and as
such [ will also use the Burley (1980) typology Unfortunately, archaeological work in
the Gulf of Georgia 1s far from standardized The sites chosen to be included in this
thesis employed a variety of classification schemes which varied from recorder to
recorder With this in mind, I undertook an extensive reclassification of all study area site
components This process, although time consuming, was meant to lessen problems of
inter-observer error and provide a large, high quality data set upon which this thesis will

rest The reclassification process included the examination of over 5000 artifacts

A definition of the artifact types 1s given below These defimtions are taken from
a variety of sources most notably Borden (1970), Mitchell (1971b), Matson (1974, 1976),

and Burley (1980) In Northwest Coast archaeological literature there 1s no
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comprehensive list of artifact definitions, nor 1s there clear agreement on each artifact
type The artifact types presented are based on my interpretation of the aforementioned
publications and form the classificatory scheme I employed in data collection for this
thesis There 1s, however, no indication of what 1s meant by size descriptions for several
artifact types In the case of faceted large ground stone points, which have been described
as “large points with facets and are wide relative to their length” (Matson 1974 110), the
means for assessing size 1s not discussed Further, overlap with other categories 1s
discussed, the class of stemless and hexagonal ground stone points are relatively narrow
and “ may grade into that of faceted large points” (Matson 1974 110), but again, no

differentiation criteria 1s given

There 1s room for interpretive differences between researchers using this typology
This 1s one of the reasons that I chose to personally reclassify all artifacts in my study area
sites [ did not however reclassify the original data from the Matson ez a/ (1980) study
There 1s a possibility that differences in classification have occurred and I will keep this

in mind during my interpretation 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 miscellaneous chipped stone artifacts See
Figure 5 2, page 83, Item A

Slate/Sandstone discs: flakes of slate or sandstone, usually bifacially flaked and used as
knives See Figure S 2, page 83, Item B

Piéces esquillées: chipped stone flakes or cores reduced using bipolar flaking techmques
Used as stone wedges for sectioning bone and antler See Figure 5 2, page 83, Item C
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Microblade/core: very small and sharp blades of obsidian, quartz or other crypto-
crystalline stone Made with a specialized prepared core technology and indirect
percussion See Figure 5 2, page 83, Item D

Chopper/chopping tools: large crudely made hand-held cobble and pebble tools, both
flakes and cores, probably used for chopping See Figure 5 2, page 83, Item E
Corner-notch/basal-notch points: all chipped stone projectile points with notches in the
corners or base See Figure 5 2, page 83, Item F

Leaf shaped points: chipped stone projectile points that are leaf-shaped or lenticular in
plan See Figure 5 2, page 83, Item G

Contracting stem points- all chipped stone projectile points which have a noticeable
stem which tapers towards the base See Figure 5 2, page 83, Item H

Expanding stem points: all chipped stone projectile points which have a noticeable stem
which expands towards the base See Figure 5 2, page 83, Item I

Trangular points: chipped stone projectile points which appear triangular in plan See
Figure 5 2, page 83, Item J

Formed bifacial cutting and/or scraping tools: any chipped stone flake which was
created with bifacial flaking Note All chipped stone projectile points are also formed
bifaces In several cases, projectile points with a broken or missing bases were classified
as formed bifaces See Figure 5 2, page 83, Item K

Perforators: chipped stone flake used for dnlling stone, bone, antler and shell Usually
a small flake with a pronounced point which was turned into the matenal being drilled
See Figure 5 2, page 83, Item L

Artifacts of Ground Stone

Triangular points: small ground stone points, with or without facets, which are
triangular in plan See Figure 5 3, page 84, Item A

Stemless points: all ground stone points without a stem, excluding triangular points and
faceted large points See Figure 5 3, page 84, Item B

Stemmed points. all ground stone points with a noticeable stem, this includes all notched
forms See Figure 5 3, page 84, Item C

Faceted large points: any large faceted ground stone point Some of which are long and
thin hexagonal points See Figure 5 3, page 84, Item D

Celts: ground stone cutting or chopping implement of fine grained stone Used as adze
or chisel for woodworking 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 incised or pecked
See Figure 5 3, page 84, Item F

Labrets: decorative body adornment worn to mark high status A ground stone plug to
be worn 1n a hole 1n the lower lip Usually made of fine grained stone See Figure 5 3,
page 84, Item G

Shaped abrasive stones: slabs of sandstone or other coarse grained stone, used like
sandpaper to grind stone, bone, antler or shell artifacts Shaped abraders have intentional
edge grinding to create a desired shape See Figure 5 3, page 84, Item H
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Irregular abrasive stones: slabs of sandstone or other coarse grained stone, used like
sandpaper to grind stone, bone, antler or shell artifacts Irregular abraders have no edge
grinding or have been fragmented so no edge grinding 1s 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 grained stone such as sandstone
Stone saws have an edge facet which 1s used like a saw See Figure 5 3, page 84, Item K

Artifacts of Pecked Stone

Hand mauls: a hand-held tool used like a hammer to pound wedges and other tools
Made of pecked stone, mauls are often large and dense to avoid breakage and often have
a nipple top See Figure 5 3, page 84, Item L

Hammerstones. large unmodified pebbles used like hammers Identified by the presence
of edge battering See Figure 5 3, page 84, Item M

Perforated stones: medium to large stones with a biconical hole drilled into them
Probably used as anchors or sinker stones See Figure 5 3, page 84, Item N

Notched stones: similar to perforated stones 1n use, but instead of a perforation a notch
running the circumference of the stone 1s the means of attachment See Figure 5 3, page
84, Item O

Mortar/bowls: large pecked stone slabs used as grinding mortars or hollowed out to act
as containers Bowls may be carved intricately into human or animal forms See Figure
5 3, page 84, Iltem P

Artifacts of Bone

Barbed points: ground bone points with barbs, often unilateral Simular in shape and
function to unilaterally barbed antler points but made of bone See Figure 5 4, page 85,
[tem A

Small unipoints: small ground bone points with only one pronounced point Base may
be spatulate or wedge shaped Used for a variety of purposes including herring rakes See
Figure 5 4, page 85, Item B

Bipoints: small ground bone points with both ends sharpened Used for fishing See
Figure 5 4, page 85, Item C

Mammal bone awls: Splintered or sectioned long bones shaped into 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 point and used as an awl See Figure 5 4, page 85, Item E
Needles: long thin pieces of bone often with a hole dnlled near one end See Figure 5 4,
page 85, Item F

Chisel/wedge 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 Dastal end worked to act as an awl See

Figure S 4, page 85, Item H
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Decorated or decorative objects: all decorated bone objects and items for personal
adornment These include pendants, figurines and beads See Figure S 4, page 85, Item I
Bird bone points: any ground bone point made from the long bones of birds, may be
single or bipointed See Figure 5 4, page 85, Item J

Bird bone tubes: made from the long bones of birds Often edge ground to produce
smooth ends See Figure 5 4, page 85, Item K

Incisor tools: made from rodent incisors, most often beaver These teeth were ground
and hafted and used for carving wood See Figure 5 4, page 85, Item L

Ground canine and other tooth pendants: decorative pendants made from the canine
teeth of animals See Figure 5 4, page 85, Item M

Unbarbed fixed bone point: large unbarbed ground bone points not used as harpoons
See Figure § 4, page 85, Item N

Artifacts of Antler

Composite togghng harpoon valves: part of a composite fishing tool Two antler
valves, often but not always symmetrical, held a ground stone or bone point in one end
and connected to a long shaft via a foreshaft at the other end See Figure 5 5, page 86,
Item A

Unilaterally barbed harpoons: antler points with barbs on one side Used 1n fishing
See Figure 5 5, page 86, Item B

Barbed points: fixed antler points with barbs See Figure 5 5, page 86, Item C
Wedges: pieces of antler that have been ground and used as a wedge Used 1n splitting
wood See Figure 5 5, page 86, Item D

Hafts: antler used as a mounting handle for another tool These include celts, knives,
etc  See Figure 5 5, page 86, Item E

Pendants: ground antler objects used as decoration and hung by suspension See Figure
55, page 86, Item F

Decorated or decorative objects: all decorated antler objects and items for personal
adornment, excluding pendants See Figure 5 5, page 86, Item G

Artifacts of Shell

Edge tools: all shell artifacts with a prepared edge used for cutting or scraping These
include shell knives, 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 esquillée
(D) Microblade/core (E) Chopper/chopping tool (F) Corner-notch
/basal-notch point (G) Leaf-shaped point. (H) Contracting stem point
(I) Expanding stem point (J) Triangular point (K) Formed bifacial
cutting and/or scraping tool (L) Perforator

Not to scale



Figure 5.3 Artifacts of Ground and Pecked Stone
Ground Stone
(A) Triangular point (B) Stemless point. (C) Stemmed point (D) Faceted
largepoint (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 (O) Notched
stone. (P) Mortar/bowl
Not to scale
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Figure 5.4 Artifacts of Bone

(A) Barbed point (B) Small unipoints (C) Bipoints (D) Mammal bone awl
(E) Bird bone awl (F) Needle (G) Chisel/wedge tool (H) Ulna awl

(I) Decorated or decorative object (J) Bird bone point (K) Bird bone tube
(L) Incisor tool (M) Ground canine and other tooth pendant (N) Unbarbed

fixed bone point
Not to scale



Figure 5.5 Artifacts of Antler and Shell

Antler

(A) Composite toggling harpoon valve (B) Unilaterally barbed harpoons
(C) Barbed point (D) Wedge (E) Haft. (F) Pendant (G) Decorated or
decorative object

Shell

(H) Edge tool (I) Pendant/gorget

Not to scale

86



87

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 included in this study Therein lies a

major cniticism [ have with the use of Burley’s (1980) typology

There are several important artifacts not represented in Burley’s (1980) typology
The most important 1s the exclusion of ground slate knives Burley (1980, 1983, Burley
and Beattie 1987) argues for the importance of thin ground slate knives in Marpole
assemblages as evidence for not only a subsistence base specialized on salmon but also a
population replacement in the Gulf of Georgia It would be very useful to see how
changes 1n the distribution of ground slate knives within the Marpole culture type relate
to Burley’s (1980, 1983, Burley and Beattie 1987) dislocation explanation, but sadly this
1s not easily possible with his 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 criticism deals with the problem of fragmentary data By the simple
nature of archaeology, most artifacts recovered are broken Archaeology 1s the study of
what 1s discarded or misplaced Few whole artifacts are recovered unless they entered the
archaeological record by accident The majonity 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 uniformly 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 unipoints, bipoints,
awls, or needles These artifacts cannot be included 1n this study because there 1s no

classification for them and thus are excluded

In contrast, virtually all fragmentary chipped stone artifacts are included 1n this
study Burley’s (1980) category of flake edge tool encompasses all flakes, broken or not,
that have been utilized or retouched 1n any way This means any broken chipped stone
artifact 1s also a flake edge tool The artifact class 1s the broadest tool type 1n this study
and as such 1s relatively over-represented Another chipped stone artifact that 1s similarly
over-represented 1s formed bifacial cutting and/or scraping tools Chipped stone
projectile points, which Burley (1980) divides into five types corner-notch/basal-notch
points, leaf shaped points, contracting stem points, expanding stem points and triangular
points, are all also formed bifaces In several instances where fragmentation left only a
projectile point tip without the diagnostic base, I was left to classify the point as a formed

biface

These two tool types, flake edge tool and formed bifacial cutting and/or scraping
tool have a degree of breadth, due to Burley’s (1980) classification system, that other tool
types do not This means similarly conceived broken artifacts of bone, antler or other raw
material would be excluded from the study, where their chipped stone counterparts would

be included

This problem becomes significant in the interpretation. Matson et al (1980) notes
a generalized shift away from chipped and ground stone artifacts towards bone and antler

industries from Old Musqueam subphase through Beach Grove to Garrison This use of
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artifact industries for interpretation 1s troubling given the lack of standardized treatment

the Burley (1980) typology gives these different industries

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 categories cannot be used 1n
conjunction with the original (Matson et al/ 1980) study as this information was not
collected for their original site components [ had proposed to run a separate metric
multidimensional scaling test on Southern Vancouver Island sites 1n 1solation including
the miscellaneous artifact categories This would have given some indication of the
importance of the exclusion of miscellaneous artifact types from the original Matson et
al (1980) study Unfortunately, with only seven site components the utility of such a
statistic 1s questionable In the absence of statistics 1t 1s sufficient to say the exclusion of
muscellaneous artifact categories affects the scaling results If interpretations are to be
based on the relative proportions of tool industries then 1t should be noted that the

complete industry 1s not always presented 1n the analysis

The case of the miscellaneous artifact types provides an important cautionary tale
to keep 1n mind during interpretation The amount of miscellaneous artifacts present in
site components varied greatly from as little as 5 5% at Quick’s Pond to 30 75% at
Kosapsom When conclusions are made regarding the composition of artifact

assemblages 1t must be stressed that many of the artifacts are not represented and that the

process of distortion 1s not uniform
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Having said that, 1t 1s important to note that all the site components 1n this study
were recorded using the same typology The typology may over-represent flaked stone
artifacts but 1t does not vary from site to site Thus, 1t may not be perfect but at least it

has been uniformly applied

Analysis.

Multidimensional scaling refers to a group of statistical procedures which
compress complex data sets into what 1s essentially a map of variation (Hodson et al
1966) Dafferences in rank order between site components are averaged to create a
distance matrix A pair-wise comparison of all site components establishes a distance
measure for each site component 1n relation to all other sites Figure 5 6 (page 91), shows
a familiar example of a distance matrix and a multidimensional scaling output Air
distances between United States cities are shown and plotted using multidimensional
scaling The multidimensional scaling output reflects the geographic relationships of the

cities with distances proportional to actual air distances between the cities

Distance matrices are transferred to two dimensional space using a measure of
distance, most often city-block or Euclidean distance City-block distance plots the
distance matrix using straight lines at right angles to each other Thus 1f point A 1s 5 units
from point B, then city-block could plot the points any combination of movement that
adds to 5,1e two up, three over, one down, four over etc The distances between all
points are generated in this fashion and plotted on a diagram In contrast, Euclidean
distance refers to a straight line of distance As city-block forms the nght angle sides to a

triangle, Euclidean 1s the hypotenuse Figure 5 7 (page 92), shows a simple diagram that
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explains the difference between city block and Euclidean distance Here the distance
between point A and B1s 5 City block distance plots point B! and Euclidean distance
plots point B> Note that point B 1s not plotted in the same place Use of different

distance measures produces different multidimensional graphs

A

Euclidean distance
5

City block distance

3 B, B,

Figure 5 7 City Block versus Euclidean Distance

Non-metric multidimensional scaling was developed in Psychology to find
patterns in complex non-metric data such as perceived colour or opinion (Kruskal and
Wish 1978) Metric multidimensional scaling 1s a similar procedure developed for use

with metric data

Burley (1980) used non-metric multidimensional scaling of raw artifact frequency
of eighteen Marpole components 1n his Ph D dissertation (1979), to examine variability
within the Marpole culture type Matson et al (1980) reworked Burley’s (1980) study
with slightly different data and statistics Metric multidimensional scaling based on
proportional data was used 1n place of Burley’s (1980) non-metric, raw count statistic

Burley has admitted that sample size skews his dimension one (Burley 1980) By using
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proportional artifact data, as with metric multidimensional scaling, each site component
has equal weighting The Burley (1980) technique gives undo “pull” to sites with large
sample sizes (Matson et al 1980) Metric multidimensional scaling 1s similar to the non-
metric version but has some important added features. In non-metric multidimensional
scaling the importance of each dimension 1n relation to other dimensions 1s unclear
Metric multidimensional scaling places dimensions in order of importance Thus,
dimension one 1s the most important, 1 e , accounts for the greatest variation, dimension
two 1s the next most important and so on The non-metric version does not rank
dimensions 1n order of significance This means that dimension eight may be the most
significant followed by dimension three or dimension six In this regard metric
multidimensional scaling provides a more user-friendly output which allows for easter
interpretation  This also eliminates the need for external cnteria in determining the
significance of each dimension Also, Metric statistical procedures are better suited to
data which 1s metric such as the archaeological data used in this thesis (Anderberg 1977,

Matson et al 1980)

The subphases of Marpole were discovered by the multidimensional scaling
routines used 1n Matson ef a/ (1980) Twenty well documented site components were
analyzed with metric multidimensional scaling using city-block distance In the original
Matson ef al (1980 103) study dimensions one and two accounted for 32 8% and 12 3%
of varation respectively (see Figure 2 5, page 33) For my thesis I will simply replicate
this study with the inclusion of the Southern Vancouver Island sites overlan onto this

figure Matson et al ’s (1980) interprets these two dimensions as representing a



94

chronological seriation, with each cluster representing a subphase distinct 1n time but
forming a continuum The radiocarbon dates associated with those sites correspond
roughly with that interpretation The addition of Southern Vancouver Island sites will

test the seriation explanation further

The next two dimensions represent a further 17 8% of variance combined (Figure
2 7, page 35) Both Burley (1980) and Matson et al (1980) agree that some of this
vanation 1s based on location, with mainland and island sites plotting separately This
mainland versus 1sland dichotomy will also be tested by exposure to Southern Vancouver

[sland sites

Multidimensional scaling allows a broad based multivariate analysis for multiple
site components In this study multidimensional scaling 1s 1deal for the analysis of the
thesis question However many other statistical procedures will offer similar results and
may 1n fact be more applicable to this study (Matson, pers comm ) Metric
multidimensional scaling 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 orient my study within the larger field of Northwest Coast Archaeology

Matson et al (1980) used cluster analysis of the scaling results for dimensions one
and two to aid 1n their interpretation Cluster analysis 1s another statistical procedure
which compresses complex data into a more manageable graphic depiction (Baxter 1994)
Cluster analysis groups variables together based on similarity or separates them based on

difference Using techniques like nearest neighbor or Ward’s method, pairs of cases are
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compared to each other After cases have been compared to each other and coefficients
of similarity or difference are calculated the cases are grouped together using a clustering
algornithm In the case of an agglometrative procedure, the pair of cases with the most
similanty 1s grouped together In this instance the new cluster takes on the average
attributes of the cases that formed the cluster With each subsequent step another pair of
cases 1s clustered together until the entire data set 1s joined The graphical depiction

shows a hierarchical dendrogram branching out to each case

In the Matson et al (1980) study, cluster analysis using 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 Garrison

components from each other

This clustering technique will also be employed 1n this thesis The level of
significance of branches 1s often difficult to determine Whether one chooses to separate
a dendrogram into two, three, or ten branches 1s a arbitrary assignment This decision
must be based on external variables as there 1s no inherent significance 1n each branch
Thus, Matson et a/ (1980) may have chosen to interpret the presence of two clusters or
six, however they chose three clusters based on the results of multidimensional scaling
Since 1t 1s difficult to assess the significance of cluster analysis, 1t 1s used primarily as an

interpretive tool for the multidimensional scaling results
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Southern Vancouver Island.

Artifact data from seven Southern Vancouver Island sites has be added to existing
data from twenty Gulf of Georgia sites (Matson et a/ 1980) Using Tscale, a metric
multidimensional scaling program developed by R G Matson (n d ) I have replicated the
Matson et al (1980) study with the addition of Southern Vancouver Island data Ward’s
Cluster Analysis using SPSS 7 5 has been performed on the scaling results from

dimensions one and two

The results of multidimensional scaling and cluster analysis are be compared to
the three working hypotheses, outlined in Chapter Four, for interpretation in the following
chapter These working hypotheses provide possible explanations for this study It 1s
also possible that there 1s an explanation not presented in the working hypotheses that

may be discovered 1n analysis

The first working hypothesis 1s that the Old Musqueam subphase of Marpole
begins 1n the Fraser River and slowly diffuses to the 1slands (Matson and Coupland
1995) If this hypothesis 1s proven then the data from Southern Vancouver Island should
overlap with the Beach Grove and Garrison subphases and not the Old Musqueam

subphase

The second working hypothesis 1s based on classification error In this scenario,
assemblages thought to be Locarno Beach culture type may 1n fact be the Old Musqueam

subphase of Marpole assemblages Support for this hypothesis would be the grouping 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 working hypothesis sees an absence of Marpole on Southern Vancouver
Island If this hypothesis 1s supported then all Southern Vancouver Island should group
separately and not overlap the Matson et a/ (1980) site clusters Whereas Matson et al
(1980) grouped their sites into three subphases the Southern Vancouver Island should

then cluster 1n one or two groups removed from the other Gulf of Georgia sites

The results from both multidimensional scaling 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 scaling results
Radiocarbon dating will help correlate the data patterns discovered with regard to the

accepted regional sequence

This chapter discussed the data collection and quality as well as the extensive
reclassification scheme undertaken It described the coding, multidimensional scaling,
and clustering procedures that will be employed in this thesis This chapter has related
the means by which the thesis question will be tested against the data and how
radiocarbon data will be used to clarify the findings The next chapter will interpret the
results of this study and attempt to integrate the findings into the greater field of

Northwest Coast Archaeology
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This chapter provides a description of the results of the metric multidimensional
scaling analysis specified in the previous chapter Chapter Seven presents an
interpretation of the patterns described here and relates to the previously described
working hypotheses and explanations of culture change This chapter shows results for
the first four dimensions of vanation of multidimensional scaling and Ward’s cluster
analysis and relates these findings to previous studies

The metric multidimensional output of dimensions one and two, shown in Figure
6 1 (page 100), shows the separation of four clusters Note that site component
abbreviations are given 1n Tables 2 5 (page 32) and 5 1 (pages 74-78) Dimensions one
and two account for 33 49% and 10 59% of total variation respectively (see Appendix
Four) The first three clusters uphold the pattern, albeit inverted, as described by Matson
et al (1980) 1n their study (see Chapter Two, Figure 2 5, page 33) These clusters
represent the Garrison, 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, following the tradition of naming archaeological cultures after the
first well described single component site from which the culture was discovered (see
Matson er a/ 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 remains the first well documented single 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 Garrison subphase remains as
described by them The components of this cluster are Deep Bay II, Point Grey,
Garrison, English Bluff, False Narrows I, False Narrows 11, Montague Harbour II and
Beach Grove 57, 61, and 79 There are no newly added Southern Vancouver Island sites
in this cluster These sites have a wide geographic spread from Garrison 1n the south to
Deep Bay II 1n the north, with many of the sites located 1n the Gulf Islands See Figure
6 2 (page 102), for a map of site distribution

The Garrison subphase dates to the later half of the Marpole culture type (Matson
et al 1980, Matson and Coupland 1995) Matson et al (1980) interpret Garrison as the
most recent of the subphases although there 1s some ambiguity 1n radiocarbon dating

Garrison components are dominated by artifacts made of bone The bone industry
comprises 31 65% of the site assemblages, by far the highest contribution of bone to any
of the subphases in this study Antler and pecked stone also make contributions 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 industry

Cluster Two, Beach Grove, also remains as described in Matson et a/ (1980)
Thus cluster consists of Helen Point IIA, Helen Point IIB, Hill Site, Whalen Farm,
Marpole II, Beach Grove 80 and Beach Grove 62 There are no newly added Southern
Vancouver Island sites 1n this cluster The site components of this cluster come from the
Lower Mainland and the Gulf Islands See Figure 6 2 (page 102), for a map of site
distribution

Matson et al (1980) place the Beach Grove subphase between Garrison and Old

Musqueam 1n the regional culture sequence As with the Garrison subphase there 15
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Table 6 1 Cluster Composition by Artifact Industry

Garrison Beach Grove Old Musqueam Bowker Creek

Mean Range Mean |Range Mean |Range Mean [Range
[total chipped stone 21 3% 8 8-320%| 316% 162-43 9%| 657%| 543-779%| 560% 43 7-66 3%
[total ground stone 23 2% 153-329%| 388%| 232-475%| 181%| 111-283%| 17 8% 13 7-22 7%
[total pecked stone 6 5% 0-180%| 37% 08-74%| 47% 18-127%| 29% 17-4 4%
[total bone 317%| 27 8-347%| 164% 43-294%| 87% 05-217%| 133% 6 1-21 0%
[total antler 14 6% 95-165%| 88% 22-174%| 24% 00-44%| 58% 20-122%
[total shell 2 8% 00-91%| 07% 00-39%| 05% 00-18%| 42% 1 9-9 8%
[sample size 152 8 70-330] 1474 68-288] 1580 56-258| 3174 101-758
[number of sites 8 7 i 3
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nbiguity with the radiocarbon dating of this subphase, however there 1s a strong formal
rgument for Beach Grove predating Garrison The artifact assemblages of Beach Grove
ppear transitionary between Garrison and Old Musqueam When compared to Garrison,
leach Grove has relatively more chipped stone and less bone and pecked stone artifacts
‘his pattern of decreased importance of chipped stone has been noted as a general trend
vhich takes place from Locarno Beach through Marpole to Gulf of Georgia (Matson and
“oupland 1995, Mitchell 1990) The trend 1s also echoed within the Marpole culture type
vith a decrease from Old Musqueam through Beach Grove to Garrison (Matson et al
1980, Matson and Coupland 1995)

Typically diagnostic artifacts associated with Locarno Beach and early Marpole,
such as composite toggling harpoon valves, microblades and labrets, are all found in
decreasing frequency beginning in Old Musqueam with fewer still in Beach Grove and
are entirely absent from the Garrison subphase Artifacts associated with the Gulf of
Georgia culture type such as small tnangular ground stone projectile points, unilaterally
barbed harpoons and hand mauls are found 1n higher frequencies in Garrison, and lower
frequencies in Beach Grove and are all but absent in Old Musqueam

The third cluster, named Old Musqueam by Matson ef a/ (1980) changes from the
mitial study Two Southern Vancouver Island sites, Quick’s Pond and DcRu 572 are
additions 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 “birthplace” for the
Marpole culture as all but one of the Old Musqueam subphase components were located

on the Lower Mainland This interpretation appears to be a product of their limited
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sample rather than a vahd result This thesis adds two new site components to this
subphase and the dates are equally as old as the Old Musqueam subphase components
from the Fraser River Delta See Figure 6 2 (page 102), for a map of site distribution My
results thus call into question the origin of the Marpole culture type, as will be discussed
further 1n the next chapter

The assemblage composition for Old Musqueam remains much like the original
Matson ef al (1980) study Chipped stone predominates the assemblage accounting for
65 68% of the total Bone, antler and shell continue to provide little to the total artifact
frequency (see Table 6 1, page 103) Matson er a/ (1980) noted that hand mauls were
limited to the later Beach Grove and Garrison subphases and that none were found in
association with Old Musqueam deposits Quick’s Pond, which has been added to the
Old Musqueam subphase has one hand maul 1n 1ts assemblage However, this site 1s a
surface collected lithic scatter which possesses traits of both Locarno Beach and Marpole,
1t 1s possible that there has been some mixing within what may be a multicomponent site

The fourth cluster contains exclusively Southern Vancouver Island sites The site
components are Willows Beach [, Kosapsom I, Cadboro Bay I, Northwest Cadboro Bay,
and Bowker Creek

The Bowker Creek cluster 1s most closely related to Old Musqueam with 1ts high
percentage of chipped stone 56 04% (see Table 6 1, page 103) It differs with a much
higher proportion of bone artifacts, 13 32% as compared to 8 67% in Old Musqueam
Bowker Creek possesses the highest percentage of shell artifacts 1n this study 4 15%,

almost all of which are shell edge tools
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Figure 6 3 (page 107), shows Ward’s Cluster Analysis of dimensions one and two

of the metric multidimensional scaling results This figure shows the clear separation of
each cluster and the close association of Garrison and Beach Grove, and Old Musqueam
and Bowker Creek The internal organization of the Garrison and Beach Grove clusters
varies somewhat from the initial Matson et a/ (1980) (reproduced in Chapter Two,
Figure 2 6, page 34) study but the pattern remains strong

The interpretation of dimension one given by Burley (1980) and Matson et a/
(1980) relates to the proportion of stone to bone artifacts in the component assemblages
Components with a large ratio of stone artifacts to bone appear 1n the top of dimension
one In contrast, those site components with low stone artifact to bone artifact ratios
appear on the bottom of dimension one In Figure 6 1 (page 100), this can seen with the
Old Musqueam and Bowker Creek clusters near the top and the Beach Grove and
Garrison clusters near the bottom of dimension one This pattern continues 1in this study
and I share Burley (1980 and Matson’s (Matson et a/ 1980) interpretation of dimension
one

According to Burley (1980), dimension two may either represent time or site
function Matson er al (1980) specify this interpretation by noting that the arc pattern of
Clusters one, two and three are most likely a linear chronological procession bent into a
horseshoe by the nature of the statistical procedure Dimension two 1s then interpreted as
representing time, but not, 1n a direct straight line but rather as points on a curved arc In
this study that pattern continues Aside from being inverted, the relationship of the Old
Musqueam, Beach Grove and Garrison clusters remains intact These clusters form a

horseshoe with 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 Following this interpretation, Bowker Creek should then be the oldest of the
clusters, which 1s partially true The oldest components in this study date to the Bowker
Creek cluster There 1s however, a large temporal range for Bowker Creek Radiocarbon
dates for the Bowker Creek cluster span much of the range of Marpole The variation
expressed as the Bowker Creek cluster cannot be simply interpreted as temporal There
are other factors which must explain the separation of a new and distinct cluster which
does not fit into the accepted regional sequence This interpretation will be given 1n the
next chapter As well, the meaning of all four clusters and the relationships between
them will be discussed

Dimensions three and four are represented in Figure 6 4 (page 109) These two
dimensions account for 8 79% and 7 33% of the total variation Burley (1980) and
Matson et a/ (1980) interpreted dimensions three and four as Mainland versus Gulf
[sland assemblages (see Figure 2 7, page 35) In this study there has been considerable
reshuffling of dimensions three and four At present I do not have an interpretation of the
pattern seen 1n Figure 6 4, although 1t 1s clear that the Mainland versus Gulf Islands
distinction 1s no longer evident

This chapter described the results of metric multidimensional scaling and cluster
analysis The next chapter will explain the meaning of these results 1n relation to the
working hypotheses and the explanations of culture change that were presented

previous chapters
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CHAPTER SEVEN
INTERPRETATION OF RESULTS
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This chapter will present my nterpretations of the patterns discovered 1n this
thesis This interpretation will take three forms The first will be a re-examination of the
regional culture historical sequence with the inclusion of the new data presented 1n this
thesis The second will be a revisitation of the working hypotheses described in Chapter
Four In this section [ will choose which hypothesis, 1f any, best suits the patterns
discovered Lastly the explanations of culture change will be reexamined These
explanations will be compared against my results to see 1f any can possibly be supported
by the data Arising from this discussion, I will offer my own view of culture change
across the Locarno Beach - Marpole transition

The currently accepted regional sequence, as shown in Figure 7 1 (page 112),
shows a progression 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 1500/1100 BP Marpole 1s
further subdivided into three subphases of roughly equal length which are chronologically
linked Old Musqueam, Beach Grove, and Garrison, oldest to youngest (see Chapter Two
for a more detailed discussion) My results, (see Chapter Six), show the continuation of
these subphases and the addition of a fourth one named Bowker Creek

The position of the new Bowker Creek subphase 1n relation to the other subphases
1s central to my reinterpretation of the regional culture historical sequence As shown in
Figure 6 1 (page 100), the multidimensional scaling results show an association between
the Bowker Creek and Old Musqueam subphases This pattern 1s better 1llustrated in
Figure 6 3 (page 107), where cluster analysis clearly links Bowker Creek with Old

Musqueam, and separates 1t from the Beach Grove and Garrison subphases
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There seem to be two possible explanations for this pattern First, following the
interpretation of Matson et a/ (1980), who describe Old Musqueam as representative of
early Marpole and Beach Grove and Garrison as variants of late Marpole, Bowker Creek
with 1ts 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, Quick’s Pond and
others originally 1dentified as Locarno Beach would rather be representative of early
Marpole This would also serve to push back the nitial date of Marpole from 2500/2400
BP to closer to 3000 BP

The second possibility 1s that Old Musqueam and Bowker Creek are not related to
the Marpole culture type at all The large separation seen n Figure 6 3 (page 107), may
be indicative of a more dramatic shift in the regional culture historical sequence than
simply the shift from early Marpole to late Marpole In this case Old Musqueam and
Bowker Creek may be more appropnat;ely assigned to the Locarno Beach culture type and
the cluster separation shown in Figure 6 3 denotes the Locarno Beach - Marpole
transition In this case the date of the Locarno Beach to Marpole transition moves
forward to 2000 BP in the Fraser River delta and Gulf Islands, while Southern Vancouver
Island would lack Marpole altogether

[ will now examine both these positions based on formal, temporal and spatial
criteria  Artifactual assemblage composition was the sole attribute measured in the
metric multidimensional scaling and clustering procedures employed 1n this thesis The
four subphase clusters were 1dentified base on formal groupings and as such formal
criteria are the strongest line of evidence Temporal and geographic data are used to

support the line of formal reasoning and aid 1n 1ts interpretation
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My analysis of the formal evidence will begin with a look at artifact industries and
then switch to a focus on individual artifact types thought to be indicative of the Locarno
Beach - Marpole transition Although I have been critical of the comparison of artifact
industries 1n interpretation (see Chapter Five), the exercise 1s still worthwhile Accepting
the inherent flaws of the Burley (1980) typology which unduly weights some industries
over others the comparison does treat subphases equally

The average proportion of artifact industry 1s shown in Table 6 1 (page 103)
Chipped stone 1s far greater in Old Musqueam and Bowker Creek assemblages, 65 68%
and 56 04% as compared to 31 64% and 21 32% for Beach Grove and Garrison,
respectively Inversely, ground stone, bone and antler all make significantly stronger
contributions to Beach Grove and Garrison than to Old Musqueam and Bowker Creek
These industry comparisons seem to show a clear separation of Beach Grove and
Garrison from Old Musqueam and Bowker Creek

Thus pattern will be further explored by examining a few key artifact types which
have been thought of as diagnostic traits for Locarno Beach and/or Marpole, labrets, hand
mauls, and microblades will serve as examples

First, labrets are listed as a diagnostic trait for both the Locarno Beach and
Marpole culture type (see Tables 2 1. pages 19-20 and 2 3, pages 25-26) Taking a closer
look at their distribution, 1t seems that labrets are widespread in Locarno Beach and occur
only 1n the Old Musqueam subphase of Marpole There 1s only one exception to this rule,
that being the Hill Site on Saltspring 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 Locarno Beach and Marpole
if Old Musqueam 1s thought as a constituent of Locarno Beach

The second 1illustrative artifact type [ will discuss 1s hand mauls Hand mauls are
a diagnostic artifact type associated with the Marpole culture type (Mitchell 1971b, see
Table 2 3, pages 25-26) They do not appear in Locarno Beach assemblages Matson and
Coupland (1995) have argued that the distribution of hand mauls links Old Musqueam to
Locarno Beach and separates 1t from Beach Grove and Garrison They noted that no hand
mauls were found 1n any of the Old Musqueam assemblages although they were relatively
common 1n Beach Grove and Garrison sites  This thesis has assigned a single hand maul
from Quick’s Pond to the Old Musqueam subphase The nature of the Quick’s Pond site,
a surface lithic scatter does not lend complete confidence to this assignment It 1s
possible that the Quick’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
Garrison subphases Thus the argument that hand mauls are only associated with post
2000 BP deposits 1s not substantially challenged

The last artifactual example 1s that of microblades Microblade technology 1s
listed as a diagnostic 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
decline 1n microblade abundance 1n Marpole as compared to Locarno Beach The Old

Musqueam and Bowker Creek clusters have considerably more microblades (2 77% and
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10 57% respectively) than do Beach Grove and Garrison clusters (1 38% and 0 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 Garrison The three examples show that key
diagnostic artifacts types do not co-vary between the two large clusters This pattern 1s
echoed by other artifact types, most notably pieces esquillees, several chipped and ground
stone projectile points, irregular abrasive stones, decorated bone and antler, and antler
wedges

Lastly, the metric multidimensional scaling and clustering has shown that, based
on formal attributes, Old Musqueam and Bowker Creek are sufficiently different from
Beach Grove and Garrison to warrant their removal from the Marpole culture type

Radiocarbon dating further strengthens the formal argument Although I have
questioned the precision of the technique relating to the Locarno Beach - Marpole
transition (see Appendix One) on a general level radiocarbon dating remains a valuable
interpretive tool Figure 7 2 (page 117), shows a graphical depiction of several
radiocarbon age estimates for site components examined 1n this thesis  This, however, 1s
not a comprehensive list These dates are directly related to deposits of the onginal site
components defined by Matson et al (1980) Numerous re-excavations have occurred at
these sites but as the with artifactual data, the radiocarbon data has not been updated 1n
this thesis

Age estimates are shown with plus or minus one standard deviation about the
mean (see Appendix One) Keep in mind that the actual age of each radiocarbon sample

may fall outside the range given in Figure 7 2
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The graph shows that the chronological linking of Old Musqueam, Beach Grove

and Garrison remains intact The Beach Grove and Garrison subphases roughly post-date
2100 BP and continue until the onset of the Gulf of Georgia culture type at 1500/1100
BP Recall that Matson ef a/ (1980) had noted radiocarbon dating offered little help in
differentiating the later subphases of Beach Grove and Garrison 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 dating from well before the accepted
Locarno Beach - Marpole transition with a date over 2700 BP and continuing until almost
1750 BP There 1s 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 instance 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 ef a/ (1980) can no longer be accepted Thus the currently accepted
regional culture history, Figure 7 1, no longer reflects radiocarbon data

[ will now turn to the geographic distribution of site components to further
examine the validity of a new regional culture historical sequence (see map, Figure 6 2,
page 102) Old Musqueam site components can be seen across the Gulf of Georgia
region from the mouth of the Fraser River to the Saanich Peninsula Beach Grove and

Garrison site components occur 1n the Fraser Delta and the GulfIslands They are
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noticeably absent from Southern Vancouver Island Bowker Creek components are
limited to Southern Vancouver Island only They do not occur in the Gulf Islands or on
the mainland Thus when temporal and spatial data are combined 1t can be seen that prior
to cluster two, the Beach Grove and Garrison 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 1s imited to Southern Vancouver
Island 1ts closely related counterpart, Old Musqueam exists elsewhere

With the onset of cluster two the regional picture changes dramatically The
Fraser River Delta and Gulf Islands show Beach Grove and Garrison assemblages while
Southern Vancouver Island has the Bowker Creek subphase There 1s no longer a region-
wide artifact assemblage The region has bifurcated into two separate and distinct culture
histories Figures 6 1 (page 100) and 6 3 (page 107), show that this separation 1s a
dramatic one This predicament cannot be explained using the current regional culture
historical sequence, Figure 7 1 (page 112) Thus formal, temporal and spatial lines of the
new evidence presented 1n this thesis support the development of a new regional culture
historical sequence

Recall that both the terms phase and culture type rely on a list of similar traits
which encompass a group of assemblages and separates 1t from other similarly concerved
groups of assemblages (see Chapter Two) Old Musqueam and Bowker Creek subphases
do not share sufficient traits with Beach Grove and Garrison to be considered subphases
of a single culture type Rather, they closely mirror Locarno Beach culture type

assemblages
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At this time I will propose a new a culture historical sequence, Figure 7 3 (page
121), for the Gulf of Georgia This regional sequence shows a bifurcation in the region
and shows separate cultural histories for the Fraser Delta and Gulf Islands and for
Southern Vancouver Island The Marpole culture type has been reworked to include only
the Beach Grove and Garrison 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 Locarno Beach The temporal extent
of Locarno Beach 1n the Fraser Delta and Gulf Islands 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

[ feel this newly proposed regional sequence more accurately depicts the culture
history of Southern Vancouver Island within 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 varation seen on
Southern Vancouver Island and focused solely on the Fraser River and Gulf Islands for a
regional interpretation This research has shown that Southern Vancouver Island does not
fit Fraser River-based depiction of culture history and a new culture history 1s required

The Working Hypotheses

The working hypotheses were some of my predicted outcomes. I felt the results of
this study would agree with one of them It 1s now time to examine the applicability of
those hypotheses The first working hypothesis states that the origin of Marpole occurred
at the mouth of the Fraser River Thus, Old Musqueam should be limited to the Fraser

Ruver Delta and the subsequent Beach Grove and Garrison 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 Garrison but not Old Musqueam

The data soundly reject this hypothesis There 1s Old Musqueam on Southern
Vancouver Island at two sites Quick’s Pond and DcRu 572 In addition there are no
components attributed to Beach Grove or Garrison on Southern Vancouver Island
Therefore the notion that Old Musqueam originates at the Fraser River delta and expands
across the region 1s rejected In fact, Southern Vancouver Island Old Musqueam
components have older radiocarbon dates than do their Fraser River counterparts This
raises the question of a possible Southern Vancouver Island “birthplace” of Old
Musqueam and a later diffusion to the Mainland, not vice versa Earlier 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 examined this conventional
view can no longer can be accepted

The second hypothesis was that classification errors in Southern Vancouver Island
assemblages had occurred It was thought possible that some of the Southern Vancouver
Island components interpreted as Locarno Beach but having Marpole dates were actually
attributable to Old Musqueam but misclassified If this hypothesis is correct then the
results should show several Southern Vancouver Island sites clustering with the Old
Musqueam subphase This hypothesis 1s partially supported by the data Two Southern
Vancouver Island site components, Quick’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 onginally

focused on, Kosapsom and Willows Beach may 1n fact be Old Musqueam These sites do
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not cluster within the Old Musqueam subphase Also, underlying this hypothesis was the

notion that 1f 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 [sland This 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
significantly redefined by this thesis and as such Old Musqueam now requires
reinterpretation

The third working hypothesis sees an absence of Marpole altogether on Southern
Vancouver Island If supported then all three original 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 [sland sites cluster with the Old Musqueam subphase
However, since I have chosen to rework the regional sequence and consider Old
Musqueam as more appropriately a subphase of Locarno Beach (see Figure 7 3, page
121), this hypothesis can also accepted The newly defined Marpole i1s not known to
occur 1n the study area Marpole, now a culture type consisting of two subphases, Beach
Grove and Garrison and lasting from 2000-1500/1100 BP 1s lacking from Southern
Vancouver Island Locarno Beach, expressed as Old Musqueam and Bowker Creek 1s
present Thus, one major conclusion of this thesis 1s that the Marpole culture type 1s not

known from Southern Vancouver Island
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Explanations of Culture Change

I would now like to revisit the explanations of prehistoric culture change
presented in Chapter Three The explanations are attempts by archaeologists at
describing the Locarno Beach - Marpole transition Thus thesis has provided some
important new information which requires the reanalysis of these explanations

The explanations were separated into two basic theoretical positions, dislocation
versus continuity (see Chapter Three) Of the dislocation explanations only Burley (1980,
1983, Burley and Beattie 1987) has offered a current and scientific explanation Burley
favours a canyon-to-coast migration in consort with a complex of interrelated processes
that link salmon preservation to a host of Northwest Coast ethnographic traits such as
cooperative housing, semi-sedentism, surplus production and specialization (see Figure
3 1, page 44)

The suite of processes that Burley (1980, 1983) argues feeds back and creates
Marpole has not been tested 1n this thesis These processes are theoretical and are
concerved of and evaluated intuitively Most of these processes are also used by
continuity theorists 1n their attempt to explain 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 [ will discuss the aspects that this thesis has
affected The possibility that population replacement accounts for the Marpole transition
has been somewhat changed by this research

With the current understanding of the regional culture historical sequence (see

Figure 7 1, page 112), dislocation explanations cannot be accepted They rely on abrupt
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shift in the archaeological record at the Locarno Beach - Marpole interface This abrupt

shift does not seem to occur The early Marpole assemblages of the Old Musqueam
subphase are almost indistinguishable from Locarno Beach components However, this
thesis offers new data which opens the door to dislocation With my newly proposed
regional culture historical sequence (see Figure 7 3, page 121), dislocation must be re-
examined There 1s now a more dramatic shift at the Locarno Beach - Marpole transition
around 2000 BP This shift may be the most profound in the Gulf of Georgia during the
last 3500 years If population replacement occurred at all, 1t occurred at this time

The dislocation argument 1s further strengthened by a geographic division with
Southern Vancouver Island developing separately from the Fraser River Delta and the
GulfIslands One possible explanation for the contemporaneous differences noted
between the Beach Grove and Garrison subphases on one hand and the Bowker Creek
subphase on the other, 1s that a new population 1s represented by Beach Grove and
Garrison assemblages

It 1s the general consensus among Northwest Coast archaeologists that Marpole
marks the onset of increased sociocultural complexity predicated on an economy of stored
salmon (see Chapter Three) Discontinuity theorists would argue that this major
development 1s indicative of a population replacement However, there 1s strong
evidence that the process of increased status differential (Carlson and Hobler 1993, Arcas
1991a) and the technology for salmon storage (Matson 1991, Pratt 1991) both predate
Marpole Marpole marks the stage where these processes were 1intensified, not
developed In this case Marpole may be seen not as innovative, but rather as an intensive

expression of the pre-existing knowledge base Given this argument, the need to explain
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the rise of sociocultural complexity predicated on intensive salmon storage with
population replacement 1s no longer necessary Salmon storage and status inequality are
not new developments brought with a new population, they both exist but are not
widespread in Locarno Beach populations

In addition, skeletal evidence from Curtin (1999) shows with direct evidence that
dislocation across the Locamo Beach - Marpole transition at least in Gabriola Island
burials 1s not taking place She studied a large sample of Locarno Beach aged bunals
using multivariate dental and infracranial traits  Curtin (1999) found no biological
separation between the Locarno 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 1n this thesis has opened the door a crack for Burley’s (1980, 1983)
mugration explanation, yet I do not favour this position 1 support a synthetic version of
the continuity explanation I cannot completely discount the possibility of dislocation but
[ feel the shuft 1s better explained using continuity

The continuity explanations presented in Chapter Three were wide ranging and
often only differed in the choice of prime mover As mentioned previously, little can be
said regarding the processes that interconnected the vanables in those explanations This
thesis was not designed to test those explanations, 1f testing 1s even possible However,
this thesis sheds light on certain aspects of those explanations which I will now discuss

The continuity explanations describe the Locarno Beach - Marpole transition as a
region-wide phenomenon This thesis has shown that the region 1s not homogenous and

different areas felt the transition differentially, 1f at all
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The regional culture historical sequence seems to bifurcate around 2000 BP, see
Figure 7 3 (page 121) No current continuity explanation can account for this situation I
will now try to reexamine the continuity explanations to allow for the bifurcation
Explanations of culture change must be flexible enough to account for the variation
experienced on Southern Vancouver Island Some explanations lack that flexibility and
can be rejected at this time Given that Southern Vancouver Island and the Gulf Islands
are linked geographically 1t 1s unlikely that climate change or other environmental
variable can be implicated as a prime mover It would be hard to argue that there existed
noticeable climatic or environmental difference between Saltspring Island and Cadboro
Bay that would account for an apparently separate cultural sequence The direct
implication of climatic or environmental change as a prime mover cannot be accepted
Having said that, 1t becomes possible that the differences noted on Southern Vancouver
[sland are of a cultural nature

Differential cultural response to changing region-wide climatic or environmental
conditions becomes a conceivable explanation Indirectly, all of the continuity
explanations can be viewed with an eye towards differential cultural response  What 1s
clear about the rise of Marpole 1s that 1t 1s predicated on an intensification of the salmon
fishery made possible by storage technology (see Chapter Three) The ability to store
salmon 1s not a new development during this period but the adaptation to invest
considerably more time and labour 1n the technology This marks the rise of Marpole
(Matson 1992, Pratt 1992) The explanations presented in Chapter Three describe that

adaptation as the product of resource depletion, terntorial circumscription, individual
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competition and/or the need for increased economic efficiency Taking parts from all of
these explanations, I offer a synthetic view of the Locarno Beach - Marpole transition

Following Croes and Hackenberger (1988) I feel that population increase during
Locarno Beach times led to seasonal resource depletion This may have been exacerbated
by changing chimatic trends (Mitchell 1971b) A region-wide response was the gradual
shift from a generalized to a more specific subsistence strategy The Old Musqueam
subphase shows this moderate intensification The subphase 1s not entirely consistent
with Locarno Beach sensu stricto, and probably represents this changing realignment of
the economy Thus 1s a relatively minor shift in 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 1n Figure 6 2 (page 102), the separation of the Old Musqueam and
Bowker Creek cluster from the Beach Grove and Garrison one 1s dramatic  Arising from
the similar basal cultures, the Gulf of Georgia region bifurcates into 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 situation arose from
differential cultural response, then to what? and why at this time?

The answer, I believe, 1s a drastic and rapid depletion 1n 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 1n the Gulf of Georgia (Mathewes and Clague 1994)
Mathewes and Clague (1994) argue that stratigraphy at several non-archaeological sites

shows terrestrial peat overlain with intertidal mud and there 1s also evidence for soil
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liquefaction at the Serpentine River near Vancouver Microfossil analysis gives further
support to a major earthquake occurring 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 1n brackish
environments (Mathewes and Clague 1994) The exact effects on the resource base of the
Gulf of Georgia are unknown, however a later event 1n 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 pithouses upstream
on the Fraser relates directly to the damming They feel that a multi-year blockage of the
river 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 1n
the Gulf of Georgia region at 1100 BP, as this roughly coincides with the transition from
Marpole to the Gulf of Georgia culture type

Returning to the Gulf of Georgia 2000 BP earthquake, some significant
differences are noted A massive long-term blockage 1s not indicated The culture
histories 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 decimation 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 significant short-
term disruption of the resource base I will now offer a few possible scenarios that may
have been caused by the earthquake

(1) Region-wide subsidence may have damaged areas of important vegetation
There was a rapid change 1n vegetation at several locales across the Southern Gulf of
Georgia Freshwater scrubland was transformed into tidal marshes (Mathewes and
Clague 1994) Bracken fern and camas may have been detrimentally affected An
increase 1n 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 intertidal areas may have lowered the
number of available shellfish It 1s possible that small landslides brought large quantities
of silt down the Fraser River and deposited this silt over shellfish beds, drastically
lowering the numbers of shellfish The rapid flooding of low-lying areas may have also
increased the amount of silt deposited 1n intertidal areas (Wigen pers comm) This
process would have been felt primarily 1n the Fraser River Delta with only minor
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, endangering temperature-sensitive species

of shellfish, such as mussels (Wigen pers comm ) Shellfish would have generally
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rebounded quickly 1n any situation Their swimming larvae would have allowed quick
colonization of newly created intertidal zones and after short-term disruption, 1n the long-
term they may have benefited from this earthquake

The temporary shortfall of shellfish however, may have necessitated a shift to
intensive 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 “starvation
food” Overshellfishing may have then lead to the mability of the resource to recover and
a major shellfish population crash 1s possible Once the salmon fishery rebounded the
lack of shellfish in winter months may have forced the intensification 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 instance a cyclical famine 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
1in good years to compensate for a predictable shortfall in bad years Kew (1992) notes
high cyclical vanability in salmon runs in the Fraser River, some of which may still be
effects from this or later occurring earthquakes This scenario relies on trade as a
mechanism to convert the surplus salmon of good years into obligation of repayment in
bad years The process of trade would also serve to increase pre-existing status
differences as those with control of important trade networks could very quickly gain
prestige This 1dea 1s not without precedent on the Northwest Coast (Mitchell 1983)

Whichever the mechanism, the timing of the large earthquake coincides with the

rnise of Marpole 1n the Fraser River Delta and Gulf Islands, a cultural shift associated with
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the intensification of the salmon fishery and reliance on the production of a surplus of
stored salmon

As Schalk (1977) points out, in the Gulf of Georgia, only anadromous fish
resources are readily intensifiable without noticeable future degradation of the resource
Other resources would suffer from over-harvesting and would be unable to recover on a
yearly basis Even if the Fraser River fishery was damaged by an earthquake the numbers
of available fish during peak times would probably be far beyond human needs

The technology to preserve salmon was known 1n Locarno Beach times (Matson
1991, Pratt 1991) It was however not widespread nor intensive The cultural sequence
shows rapid change at around 2000 BP  This change has been associated with the
adoption of more intensive and widespread salmon storage The investment of time and
labour prior to Marpole for intensive salmon harvesting made the practice undesirable It
1s only when faced with resource depletion and seasonal food scarcity does the benefit of
intensive salmon processing outweigh the added investment Once intensive salmon
storage begins the processes alluded to in several of the explanations begin to operate

If ownership (Matson 1992) or restricted access to resources (Coupland 1985) had
developed then over a relatively brief time those groups with more productive resource
extraction areas or larger and better organized labour pools could produce large surpluses
As shown 1n Chapter Three (Figures 3 1, page 44 and 3 2, page 55) these surpluses could
be reinvested through trade and potlatch, in competition for labour (Burley 1980,
Coupland 1985, Hayden 1994 and others) As with the other continuity explanations the
difference 1s really only in the prime mover Once the ball starts rolling towards

sociocultural complexity 1t becomes hard to stop I would argue that the prime mover 1n
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the development of Marpole 1s resource depletion drniven intensification exacerbated by a
large earthquake

Southern Vancouver Island requires a different explanation The above
explanation describes the rise of Marpole, but as I have argued, Marpole 1s not 1n
evidence on Southern Vancouver Island To explain the separate cultural sequence I also
invoke differential cultural response to resource depletion as 1n the case of the Fraser
River Examining the differences in resource base between Southern Vancouver Island
and the mainland offers some nteresting clues as to why the areas would differ so greatly
The concentrated abundance of salmon seen 1n the Fraser River 1s not paralleled on
Southern Vancouver Island Instead, more diffuse schools of fish on their way to Fraser
River were available

Ethnographically, this required a different technology to harvest the salmon
reefnetting Reefnetting 1s a highly complex and composite technology that requires
advanced labour organization and technological innovation (Suttles 1951, Burley 1980)

It has been argued (Burley 1983, Kew 1992, Easton 1985) that the technology
required for reefnetting 1s later developing Burley (1980) follows the general
archaeological principle that more complex and composite technologies take longer to
develop Kew (1992) argues that due to the complex technology required for reefnetting
and 1ts relatively small distribution the subsistence strategy 1s late developing

Easton (1985) attempted to measure the antiquity of reefnetting by the
accumulation of net weights at reefnetting sites  His findings, although far from absolute,

implicate reefnetting as a Gulf of Georgia culture type innovation Easton (1985 169)
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goes further noting that “there 1s no direct evidence to support the proposition that
reefnetting 1tself has a Marpole origin ”

Technology 1s not the only complex mnnovation needed for efficient reefnetting,
highly specialized labour organization 1s also required Reefnetting 1s essentially a
capitalist mode of production (Suttles 1951, Easton 1985) Suttles (1951) has noted that,
reefnetting captains and crews were hired on the basis of skill not kin affiliation  This
amounts to wage labour which 1s not predicted to occur prior to the development of a
class-based society (Easton 1985)

The processing of the fish for drying also required highly organized labour
divisions tied to class Traditionally women were the processors of the salmon (Suttles
1951) Men’s roles were limited to members of the reefnetting crew The limiting factor
to surplus accumulation 1s not the amount of available fish to catch but rather the amount
of available labour to process those fish Ethnographically, slavery provided the large
amount of labour required for surplus salmon storage (Suttles 1951, Easton 1985) This
allowed low status males to perform the traditionally female task of fish processing

Reefnetting may predate class society and slavery however, the ethnographic
ability to produce large surpluses 1s built on the presence of these traits Without them,
reefnetting would not allow inhabitants 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 in 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 quality, more variable resources remain lower status

Applying these 1deas to Southern Vancouver Island, 1t 1s possible to argue the
technology and labour organization required for reefnetting had not yet developed The
reason that Southern Vancouver Island remains in Locarno Beach, a more generalized
adaptation rather than Marpole, a more specialized one, 1s that the people of Southern
Vancouver Island lacked access to the fish upon which the specialization could occur

Support for this position comes from the distribution of Marpole and Bowker
Creek sites  Mitchell (1971b) separates the two areas into Central and Southern Gulf
River Fisherman on the Fraser River and Gulf Islands and the Straits Reef-net Fisherman
on Southern Vancouver Island These boundaries are roughly equivalent to the
ethnographic distinction between Straits and Halkomelem speakers This means that the
people of the Gulf Islands are linguistically different form the people on Southern
Vancouver Island Access to the Fraser River fishery was not available to the Straits
people, they used reefnetting to obtain salmon (Suttles 1951) If reefnetting does not
develop until the Gulf of Georgia culture type then Bowker Creek represents a lag time 1n
technology and/or social organization

Donald and Mitchell (1975) have shown that areas with more predictable and
stable runs have more developed hierarchies Only with the adoption of reefnetting do
the inhabitants of Southern Vancouver 1sland have stable and predictable access to large
quantities of salmon

Further supporting evidence comes from recent preliminary faunal analysis of

Kosapsom (Stewart,nd) Marpole has been defined on the basis of an intensive salmon
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storage subsistence strategy At Kosapsom I, a Bowker Creek subphase site component,
faunal analysis shows that salmon storage 1s not occurring (Stewart, nd ) Kosapsom I
and hence the Bowker Creek subphase, appear to represent a generalized diet without
evidence for stored salmon Thus the defining feature of Marpole 1s absent, which speaks
to the mability of Southern Vancouver Island inhabitants to procure large quantities of
salmon during this time period

Returning to differential culture response to resource depletion as an explanation,
Southern Vancouver Island did not then choose intensification of salmon resources This
coping strategy was 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 in resource use were needed or that the
cultural response is 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 intensification strategy as the Fraser River The clear separation in the
cultural sequence with Beach Grove and Garrison contemporaneous with Bowker Creek
indicates that the economy of Southern Vancouver Island 1s markedly different from the
Fraser River and Gulf Islands

This chapter has presented my interpretations of the results of this thesis My
research does not fit well into the currently accepted regional culture historical sequence
nor do current explanations of prehistoric culture change explain my results I have
offered a new regional culture history which takes into account the uniqueness of
Southern Vancouver Island I have also proposed a new synthetic continuity explanation

which seeks to explain this new culture history and the bifurcation of the Gulf of Georgia
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during Marpole times The next and final chapter will summarize this thesis and suggest

future research directions
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CHAPTER EIGHT
CONCLUSION
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This thesis has looked at an important and oftimes misunderstood time period in
British Columbia prehistory The Marpole culture type marks a significant increase 1n
sociocultural complexity and a host of other cultural characteristics like increased status
differentiation, co-operative housing and intensive salmon storage among other traits
The study of the development of Marpole provides an excellent case study for the rise of
sociocultural complexity in foraging groups

This thesis has shown that the process of increased sociocultural complexity 1s not
a simple one Local factors play a large role 1n shaping the trajectories of culture change
Much of the Northwest Coast developed similar patterns of sociocultural complexity and
1t 1s very apparent from this study that there cannot be an overall general explanation for
the creation of the Northwest Coast ethnographic pattern Many of the same contributing
factors, such as resource depletion, population growth and external threat are present in
other areas of the Northwest Coast yet local factors must also be taken into account for
the timing and nature of each area’s culture history

Multidimensional scaling results from the Gulf of Georgia have shown that this
region 1s not an homogeneous entity Variation in form across time and space occurs,
especially near the Marpole transition This study upheld the three subphases originally
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
Garrison subphase sites Based on formal, temporal and spatial critena, I have chosen to
assign both the Bowker Creek and Old Musqueam subphases to the Locarno Beach

culture type This reworking the regional culture history has shorted the duration of
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Marpole to 2000 BP to 1500/1100 BP  Given the results of this thesis, Marpole does not

occur on Southern Vancouver Island

Resource depletion exacerbated by a large earthquake caused the bifurcation of
the region into two distinct trajectories of culture history Differential cultural response
to a changing resource base gave birth to Marpole in the Fraser Delta and Gulf Islands

while a Locarno Beach subsistence pattern remained on Southern Vancouver Island

Future Research Directions

This study raises more new questions than it answers My explanation of this
transition, differential cultural response to resource depletion, should be tested further I
have mentioned areas where similar misclassification problems may be occurring (see
Chapter Four) It would be invaluable to replicate this study with a site sample from the
entire Gulf of Georgia including those with some ambiguity and recently excavated sites

My explanation relies on the establishment of the ethnographic pattern of resource
ownership during Marpole times To further test this explanation, sites in the four
subareas presented by Mitchell (1971b), Northern Gulf Diversified Fishermen, Central
and Southern Gulf River Fisherman, Straits Reef-net Fisherman and Puget Sound
Diversified Fisherman. should be examined These subareas represent ethnographic
economic patterns, the antiquity of which should be researched

The earthquake explanation I have proposed needs to be tested 1 have offered
several possible scenarios whereby a large earthquake could lead to intensification of

stored salmon These 1deas need to be further developed The effects on the resource



141

base for both the Fraser River Delta and Southern Vancouver Island need further
research

Further, the nature of Bowker Creek has not been fully determined As thus thesis
did not explicitly set out to study Locarno Beach, the sites chosen did not include many
Locarno Beach sites However, the results show that all of the Southern Vancouver
[sland sites 1n this study are Locarno Beach To properly understand the nature of Bowker
Creek within Locarno Beach further study 1s needed All that I can say 1s that Bowker
Creek 1s associated with Locarno Beach but the nature of that association 1s unknown
Future research should include sites of Old Musqueam, Bowker Creek and Locarno
Beach age In an upcoming paper, R G Matson (n d ) tackles part of this problem He
uses multidimensional scaling to examine the relationship between Old Musqueam and
Locarno Beach He has included the Bowker Creek and Willows Beach sites as Locarno
Beach components Interestingly enough Bowker Creek and Willows Beach cluster
separately from the other components, reinforcing the distinct nature of the Bowker Creek
cluster [ discovered

Much more work 1s needed to fully understand the Locarno Beach - Marpole
transition This time period represents the achievement of not only many of the hallmarks
of the Northwest Coast cultural pattern but the rise of sociocultural complexity These
topics are important to archaeologists and anthropologists alike and are worthy of intense

future consideration
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APPENDIX ONE
RADIOCARBON DATING
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Radiocarbon dating 1s a chronometric dating procedure based on the natural decay
of radioactive '*C 1n an orgamism The carbon 1n all living things exists 1n three 1sotopic
states The majority of carbon, 98 9% 1s stable '*C, °C accounts for 1 1% and the
remainder, about 107'% % 1s '*C (Taylor 1987) The first two 1sotopes are stable and the
third 1s radioactive

During life the ratio of "*C to '*C within an orgamism remains i equilibrium with
the surrounding environment At the time of an organism’s death the uptake of new
carbon ceases while "*C stored within that organism continues to decay at a known rate
The ratio of '2C to 'C begins to change 'C has a half life of 5730 + 40 years (Taylor
1987) By measuring the amount of "*C present in the sample the time since death can be
estimated Thus in the radiocarbon sample

2740 = 100 BP (GaK 2761)

the 2740 date refers to radiocarbon years before present or BP  Thus actually
refers to years before 1950, as that year was chosen as a standard baseline The + 100
refers to one standard deviation, or § about the mean measurement of 2740 years Thus
there 1s a 67% chance the date lies between 2640 and 2840 BP, which 1s plus or minus
one standard deviation about the mean Two standard deviations about the mean provides
a 95% confidence interval but raises the date range to 2540 to 2940 BP  GaK 2761 refers
to the laboratory and sample number, in this case Gakushuin University, Tokyo, sample
number 2761

Radiocarbon years are not exactly equivalent to calendar years, thus one cannot
simply subtract 1950 from a radiocarbon estimate to get a calendar year A number of

corrections must first be undertaken
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First, normalization corrects for 1sotopic fractionation This correction deals with
the ratio of '°C to '°C (Taylor 1987), which varies based on the diet of the organism being
tested Thus 1s affected by the type of plant consumption (C3 vs C4 plants), and the
organism’s place 1n the food chain (primary-plants, secondary-herbivores and tertiary-
carmvores) (Taylor 1987) Radiocarbon samples taken from plant material have a much
smaller correction than do samples of carnivore bone

Second the reservoir effect 1s a problem associated with marine samples In the
world’s oceans a large amount of dissolved stable carbon, 12C, 1s stored and 1s absorbed
by organism hiving 1n the sea  Much of this dissolved *C remans at the lower depths of
the ocean but 1s periodically brought to the surface by upwelling This produces a lower
ratio of '*C to '*C, making them appear to be older that they actually are (Robinson and
Thompson 1981) On the Northwest Coast, shell 1s a common source of radiocarbon
samples thus this problem 1s an important one The correction 1s thought to be -801 £ 23
years for the Gulf of Georgia but varies 1n other regions depending on local conditions
(Robinson and Thompson 1981) This means that living marine shell will date to 801
BP The correction for °C must also be applied to shell samples The marme A">C
convention 1s to add 410 years (Robinson and Thompson 1981) Thus the overall
correction for shell samples 1s -390 + 23 BP

Calibration 1s the final step 1n correlating radiocarbon years to calendar years
The rate of "*C production 1s not constant There are variations both 1n the long term
based on geomagnetic variation and the short term based on heliomagnetic modulation of
cosmic radiation (sunspot activity) and fossil-fuel burning (Arcas 1991b) Thus the

starting ratio of "*C i an organism 1s dependent on when the orgamism lived To
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calibrate radiocarbon ages one must compare the carbon sample to the calibration curve
(see Figure A1 1, page 170) The calibration curve reflects the changes in '*C over time
This process converts the radiocarbon age estimate to calendar years expressed as AD and
BC Calibrated years represent historical years and relate directly to dendrochronology,
or tree ring dating, as a means of ascertaining age

Returning to the GaK 2761 sample which was a shell specimen, to calibrate this
sample a two fold correction 1s needed The corrections for the marine reservoir effect (-
801 + 23 years) and 1sotopic fractionation (+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 A1 1, Radiocarbon Years Fora
95% accuracy, two standard deviations about the mean are used to give a range of 2150 to
2550 BP These dates are shown intersecting the calibration curve at 2150 and 2750 cal
BP This means the sample GaK 2761 1s related to the solar calendar years 2150 to 2750
BP or 200 to 800 BC at a confidence interval of 95%

This example also serves to 1llustrate a problem with radiocarbon dating the
Locarno Beach - Marpole transition The calibration curve has a “flat spot” roughly
between 2400 and 2500 BP and another between 2100 and 2200 BP A single radiocarbon
year may represent several calibrated years due to multiple intersections of the calibration
curve In this case there are not multiple intersections of the calibration curve, but there
1s considerable inflation of the calibrated date range related to the “flat spot” This means
that there 1s very poor accuracy for radiocarbon dates in this range This 1s unfortunate as
this time period 1s very important 1n the development of ethnographic Northwest Coast

cultures and the nise of sociocultural complexity This “flat spot” problem 1s not limited
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Figure A1 1 Radiocarbon Dating Calibration Curve
adapted from Sturver and Pearson 1986 814, Pearson and Stuiver 1986 843

and Renfrew and Bahn 1996 135
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to the Northwest Coast however, 1t 1s a global phenomenon with implications for
prehistory 1n all regions

On the Northwest Coast the most common procedure for expressing radiocarbon
dates 1s to use raw unmodified dates, the exception being shell samples which require the
two-fold correction procedure as described above

Since there are many different means of radiocarbon calibration and available
computer calibration programs raw dates are always cited These different calibration
techniques are not always comparable to each other and could cause interpretive errors 1f
different techniques were used on different samples By using raw dates the radiocarbon
age estimates are immediately comparable to one another across the entire region

It 1s important to keep 1n mind that the accuracy of radiocarbon dating 1s not
precise In this study where four clusters are found in a date range of about 1100 years,
interpretations using radiocarbon dates are used sparingly The range of each date 1s
rarely smaller than 400 to 600 years, thus the most precise dating possible 1s either the
relative early or late

In this study I use raw radiocarbon age estimates with the exception of shell dates
which are corrected (-390 + 23 years) This follows general practice in Northwest Coast
archaeology and 1s chosen to easily orient my findings within the broader field of
Northwest Coast archaeology The radiocarbon age estimates for study area components
are listed 1n Table A1 1 (page 173-74) A graphical depiction of their distribution can be
seen 1n Figure 7 2 (page 117)

The culture types and subphases are formal classificatory units independent of

time and space (see Chapter Two) Thus inaccuracies 1n radiocarbon dating do not
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weaken their validity nor do problems in dating compromise the results of this thesis
The clusters were 1dentified based on formal attributes Their distribution 1n both
geographic and chronological terms 1s used as an interpretive tool to explain the
relationship between the clusters The naccuracy of radiocarbon dating for this time

period means that temporal variation adds little to the interpretation



Table A1 1 Radiocarbon Age Estimates for Selected Gulf of Georgia Site
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Components

Site Sample Age

Component Number Estimate Reference

Helen Point IIB GakK 3200 1100+ 90 Carlson 1970
Helen Point [IB Gak 4936 1120 £ 100 Carlson 1970
Beach Grove 80 SFU 41 1270 + 160 Matson et al 1980
Helen Point IIB Gak 4935 1370 £ 85 Carlson 1970
Beach Grove 62 Uw 42 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 UW 43 1540 + 130 Matson et al 1980
Garrison GaK 4934 1580 = 60 Burley 1980
Beach Grove 57,61,79 [UW 44 1600 = 120 Matson et al 1980
False Narrows II GaK 2754 1670 = 90 Burley 1980

Point 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 1I S 93 1780 + 60 Burley 1980
Cresent Beach III SFU 726 1810 70 Matson et al 1991
Cadboro Bay I GakK 2751 1810+ 90 Wilmeth 1978

Old Musqueam GaK 5137 1910 80 Matson 1976
Kosapsom | TO 5364 1960 + 50 Mackie, pers comm
Point Grey GakK 1480 1970 £ 100 Burley 1980

Point Grey GakK 1480 1970 + 100 Borden 1970
Glenrose Cannery III |GaK 4647 2030 £ 95 Matson 1976
Garrison GakK 4933 2100+ 100 Burley 1980
Marpole 11 L. 387 2100 =90 Burley 1980

Helen Point GaK 4937 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 a/ 1980
Point 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 |GaK 4646 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 Wilmeth 1969
Kosapsom I TO 5365 2360 = 60 Mackie, pers comm
DcRu 572 Beta 86772  |2380 + 60 Owens et al 1997
Kosapsom | CAMS 40390 1245050 Mackie, pers comm
Willows Beach | GaK 5103 2490 £ 85 Curtin et al 1991
Kosapsom I CAMS 40386 |2510+50 Mackie, pers comm
Bowker Creek GakK 2760 2520+ 100 Mitchell 1979, Matson n d
Willows Beach I GaK 5102 2630 £ 95 Curtin et al 1991
Kosapsom I CAMS 40397 {2770 £ 50 Mackie, pers. comm
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APPENDIX TWO
ARTIFACT FREQUENCIES
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Relative Artifact Frequency

for 27 Gulf of Georgia Site Components g = = E E . " . =
using Burley's (1980) 51 Trait Typology & 5 §= ] 58 = = 2 2 2
s $§ % Zf Sz Bz 33 2 &
page 1 of 9 =T of-: 53 52 T D T & S & i o0
Chipped Stone
Flake edge tools 00%| 404%| 391%| 442%| 273%| 189%| 643%| 141%| 361%
Slate/Sandstone discs 2 9% 0 0% 0 0% 4 4% 2 9% 82% 1 8% 13% 0 0%
Pieces esquillées 0 0% 1 5% 58%| 193% 0 0% 0 0% 0 0% 0 0% 1 7%
Microblade/core 2 9% 0 0% 0 8% 2 8% 22% 2 5% 0 0% 0 0% 33%
Chopper/chopping tools 1 0% 59% 0 0% 0 0% 22% 0 0% 0 0% 51% 3 9%
Corner-notch/basal-notch points 0 0% 0 0% 31% 0 0% 00% 0 0% 0 0% 0 0% 0 6%
Leaf shaped points 00% 0 7% 1 9% 1 7% 0 7% 2 5% 36% 13% 50%
Contracting stem points 2 9% 22% 1 9% 1 1% 1 4% 1 6% 1 8% 13% 1 7%
Expanding stem points 0 0% 0 0% 0 8% 2 8% 0 0% 0 0% 00% 00% 1 7%
Trangular points 4 8% 0 0% 0 4% 0 6% 5 8% 4 1% 0 0% 0 0% 0.0%
Formed bifacial cutting and/or scraping tooly 0 0% 59% 04% 0 0% 1 4% 1 6% 0 0% 0 0% 3 9%
Perforators 0 0% 4 4% 0 0% 1 1% 0 0% 0 0% 0 0% 0 0% 0 6%
total chipped stone 143%| 610%| 543%| 779%| 439%| 393%| 714%| 231%| 583%
Ground Stone
Triangular points 1 0% 0 0% 0 4% 0 0% 0 0% 0 8% 0 0% 0 0% 1 1%
Stemless points 00% 0 0% 04% 2 8% 0 0% 7 4% 0 0% 2 6% 1 1%
Stemmed points 1 0% 0 0% 0 0% 00% 0 0% 0 8% 1 8% 0 0% 0 0%
Faceted large points 0 0% 0 0% 0 0% 0 6% 0 0% 0 0% 0 0% 13% 0 0%
Celts/adze blades 1 0% 07% 27% 33% 0 0% 4 1% 1 8% 13% 6 7%
Decorated and decorative objects 00% 0 7% 0 4% 0 0% 0 0% 25% 0 0% 0 0% 1 1%
Labrets 0 0% 4 4% 0 0% 0 0% 0 0% 0 0% 54% 6 4% 22%
Shaped abrasive stones 3 8% 07% 0 0% 11% 94% 1 6% 36% 13% 0 0%
Irregular abrasive stones 19 0% 66%| 151% 33%| 381%| 172% 18%| 256%| 161%
Handstones 1 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 00% 0 0%
Stone saws 3 8% 0 0% 0 0% 0 0% 0 0% 00% 0 0% 7 7% 0 0%
fotal ground stone 305%| 132%| 190%)| 110%| 475%| 344%| 143%| 462%| 28 3%
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Relative Artifact Frequency

for 27 Gulf of Georgia Site Components g = - g g < m N . =
using Burley's (1980) 51 Trait Typology g3 S = - 58 a = ol — & g8 &
5§ 83 =Z 3§ 2§ 2g 3y 2 &
page 2 of 9 2 T om o= = Z ol T A M < R}
Pecked Stone
Hand mauls 0 0% 0 0% 00% 0 0% 00% 0 0% 0 0% 0 0% 0 0%
Hammerstones 4 8% 6 6% 1 6% 3 9% 14% 0 8% 0 0% 3 8% 2 8%
Perforated stones 1 9% 0 0% 04% 0 6% 0 0% 0 0% 1 8% 0 0% 0 0%
Notched stones 57% 0 0% 0 0% 0 0% 0 7% 0 0% 00% 0 0% 0 0%
Mortar/bowls 00% 0 0% 04% 0 0% 0 0% 0 0% 0 0% 0 0% 0 6%
total pecked stone 12 4% 6 6% 23% 4 4% 22% 08% 1 8% 3 8% 3 3%
Bone
Barbed points 1 0% 07% 0 0% 0 0% 07% 4 1% 0 0% 0 0% 0 0%
Small unipoints 3 8% 0 0% 04% 0 6% 0 0% 2 5% 0 0% 0 0% 0 0%
Bipoints 1 9% 1 5% 0 0% 1 1% 1 4% 2 5% 0 0% 0 0% 0 0%
Mammal bone awls 8 6% 37% 3 5% 1 1% 0 0% 2 5% 54% 6 4% 33%
Bird bone awls 1 0% 0 0% 7 4% 0 6% 0 0% 0 0% 0 0% 0 0% 0 0%
Needles 1 9% 0 0% 3 5% 0 0% 0 0% 0 0% 0 0% 0 0% 11%
Chisel/wedge tools 57% 37% 1 6% 1 7% 0 0% 00% 0 0% 3 8% 11%
Ulna awls 3 8% 0 0% 0 0% 0 6% 0 0% 00% 0 0% 2 6% 0 6%
Decorated or decorative objects 0 0% 0 0% 1 9% 0 6% 1 4% 0 0% 0 0% 0 0% 0 6%
Bird bone points 0 0% 0 0% 00% 0 0% 0 0% 00% 0 0% 2 6% 0 0%
Bird bone tubes 2 9% 0 7% 0 0% 0 0% 0 7% 08% 0 0% 13% 0 0%
Incisor tools 0 0% 29% 1 2% 0 0% 0 0% 00% 00% 38% 0 6%
Ground canine and other tooth pendants 1 0% 07% 0 8% 0 6% 00% 00% 00% 0 0% 0 6%
Unbarbed fixed bone point 0 0% 0 0% 1 6% 0 0% 0 0% 0 0% 0 0% 00% 00%
total bone 314%| 140%| 217% 6 6% 43%| 123% 54%| 205% 7 8%
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Relative Artifact Frequency

for 27 Gulf of Georgia Site Components y = e E Ey i 2 . o =
using Burley's (1980) 51 Trait Typology &3 S = -4 ER = = _ 2 g e
55 E: =2 ZE 3F SE iy = E&
page 3 of 9 = @A ©= ~ T A T A @ = CRe)
Antler
Composite toggling harpoon valves 0 0% 0 0% 0 0% 00% 00% 0 8% 0 0% 13% 0 0%
Unilaterally barbed harpoons 2 9% 0 0% 0 0% 0 0% 0 0% 08% 0 0% 0 0% 0 6%
Barbed points 1 9% 0 0% 0 0% 0 0% 0 7% 4 9% 1 8% 0 0% 0 6%
Wedges 2 9% 29% 0 8% 0 0% 1 4% 1 6% 3 6% 00% 11%
Hafts 1 9% 1 5% 0 0% 0 0% 0 0% 0 8% 0 0% 13% 0 0%
Pendants 0 0% 0 0% 0 0% 0 0% 0 0% 0 8% 0 0% 0 0% 0 0%
Decorated or decorative objects 0 0% 0 0% 1 2% 0 0% 0 0% 25% 0 0% 0 0% 0 0%
total antler 95% 4 4% 1 9% 0 0% 22%| 123% 54% 26% 22%
Shell
Edge tools 1 9% 0 0% 0 4% 0 0% 0 0% 0 8% 1 8% 13% 0 0%
Pendant/gorgets 0 0% 0 7% 04% 0 0% 0 0% 0 0% 0 0% 2 6% 0 0%
total shell 1 9% 07% 0 8% 0 0% 0 0% 0 8% 18% 3 8% 00%
Sample Size 105 136 258 181 139 122 56 78 180
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Relative Artifact Frequency _ §
for 27 Gulf of Georgia Site Components =4 = o
using Burley's (1980) 51 Trait Typology @ § g = 2 2 © "
5 E EE %5 Ep £ 58 §: &3
o o = = s o = 0 = O =
page 4 of 9 A O =3 @ m £ O > @O mO MmO
Chipped Stone
Flake edge tools 12 9% 52%| 261% 92%| 14 6% 6 6% 4 4% 7 5% 55%
Slate/Sandstone discs 2 9% 00% 1 4% 0 8% 22%| 115% 0 0% 1 1% 03%
Piéces esquillées 0 0% 0 0% 0 0% 00% 00% 0 0% 0 0% 0 4% 0 0%
Microblade/core 0 0% 0 0% 0 0% 0 0% 0 0% 21% 29% 00% 09%
Chopper/chopping tools 2 9% 0 0% 0 0% 0 8% 22% 0 7% 00% 22% 1 5%
Corner-notch/basal-notch points 00% 0 0% 0 0% 1 5% 0 0% 1 4% 00% 00% 00%
Leaf shaped points 14% 4 1% 1 4% 1 5% 0 0% 21% 2 9% 22% 00%
Contracting stem points 1 4% 1 0% 00% 1 5% 22% 5 9% 0 0% 3 0% 0 6%
Expanding stem points 0 0% 0 0% 1 4% 3 8% 0 0% 24% 0 0% 07% 00%
Trangular points 29%| 17 5% 1 4% 6 1% 00% 4 9% 1 5% 1 1% 0 0%
Formed bifacial cutting and/or scraping tool 14% 2 1% 58% 2 3% 3 4% 1 0% 1 5% 3 4% 0 0%
Perforators 0 0% 2 1% 0 0% 0 0% 0 0% 0 0% 29% 11% 0 0%
total chipped stone 257%| 320%| 377%| 275%| 247%| 385%| 162%| 228% 8 8%
Ground Stone
Triangular points 4 3% 0 0% 0 0% 0 0% 0 0% 0 0% 00% 0 0% 00%
Stemless points 4 3% 72% 1 4% 0 8% 0 0% 2 8% 0 0% 07% 09%
Stemmed points 1 4% 0 0% 0 0% 00% 00% 0 0% 0 0% 00% 0 0%
Faceted large points 0 0% 0 0% 0 0% 0 0% 0 0% 1 4% 0 0% 0 0% 0 0%
Celts/adze blades 1 4% 2 1% 1 4% 3 8% 0 0% 59% 2 9% 52% 3 0%
Decorated and decorative objects 2 9% 1 0% 1 4% 0 8% 0 0% 0 7% 0 0% 1 1% 1 5%
Labrets 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%
Shaped abrasive stones 1 4% 0 0% 0 0% 0 0% 22% 1 4% 4 4% 0 0% 2 4%
Irregular abrasive stones 15 7% 72%| 18 8% 99%| 124%| 292%| 338%| 291%| 152%
Handstones 0 0% 0 0% 0 0% 0 0% 11% 1 0% 0 0% 0 0% 0 0%
Stone saws 1 4% 0 0% 0 0% 0 0% 0 0% 03% 00% 0 0% 0 0%
total ground stone 329% | 175%| 232%| 153%| 157%| 427%| 412%| 362%| 230%
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[=a)
Relative Artifact Frequency . =
for 27 Gulf of Georgia Site Components B = = - 2
using Burley's (1980) 51 Trait Typology @ g g = - o o =
g E SE BE Ep & 82 g2 88
5 < < b=t o = S D = L = D =
page 5 of 9 a O e 0 m &S = m S m S MmO
Pecked Stone
Hand mauls 0 0% 1 0% 0 0% 0 0% 0 0% 03% 0 0% 00% 0 9%
Hammerstones 0 0% 6 2% 4 3% 23% 3 4% 0 7% 4 4% 34% 03%
Perforated stones 00% 0 0% 0 0% 00%| 135% 03% 2 9% 00% 09%
Notched stones 0 0% 0 0% 00% 00% 0 0% 00% 0 0% 00% 00%
Mortar/bowls 0 0% 0 0% 2 9% 1 5% 1 1% 0 0% 0 0% 0 0% 0 0%
total pecked stone 0 0% 72% 72%| 38%| 180% 1 4% 7 4% 3 4% 2.1%
Bone
Barbed points 0 0% 1 0% 0 0% 8 4% 0 0% 0 0% 00% 0 0% 0 0%
Small unipoints 43% 0 0% 0 0% 0 0% 3 4% 0 0% 0.0% 00% 1 8%
Bipoints 11 4% 0 0% 0 0% 00% 6 7% 0 0% 1 5% 00% 0.0%
Mammal bone awls 57% 6 2% 7 2% 76%| 112% 38%| 176% 60%| 152%
Bird bone awls 0 0% 00%| 29% 0 0% 22% 1 0% 1 5% 0 0% 0 9%
Needles 0 0% 1 0% 1 4% 0 0% 22% 1 0% 0 0% 1 5% 12%
Chisel/wedge tools 57% 52% 0 0% 1 5% 3 4% 1 7% 0 0% 52% 3 0%
Ulna awls 00%| 113% 0 0% 0 8% 1 1% 0 0% 0 0% 1 1% 03%
Decorated or decorative objects 2 9% 21% 2 9% 92% 0 0% 07% 8 8% 52% 3 6%
Bird bone points 00% 0 0% 00% 0 0% 0 0% 00% 0 0% 04% 0 0%
Bird bone tubes 1 4% 1 0% 00% 3 8% 0 0% 0 7% 0 0% 2 6% 27%
Incisor tools 0 0% 00% 0 0% 31% 00% 00% 00% 07% 03%
Ground canine and other tooth pendants 0 0% 0 0% 0 0% 0 0% 1 1% 1 0% 0 0% 04% 0 0%
Unbarbed fixed bone point 0 0% 0 0% 0 0% 31% 0 0% 03% 0 0% 0 0% 0 0%
total bone 314%| 278%| 145%| 374%| 315%| 104%| 294%| 231%| 291%
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Relative Artifact Frequency

(=
l\n
for 27 Gulf of Georgia Site Components E = - ~ E’
using Burley's (1980) 51 Trait Typology m & g - 2 &% - .
& E S g =g Ep £ 83 83 83
o d == 5 £ < o = O = o =
page 6 of 9 o Q §u— oM a O = MmO m O @m O
Antler
Composite toggling harpoon valves 57% 0 0% 1 4% 0 0% 0 0% 0 0% 0 0% 0 0% 1 2%
Unilaterally barbed harpoons 0 0% 31% 0 0% 23% 22% 03% 1 5% 11% 36%
Barbed points 1 4% 31% 4 3% 23% 3 4% 4 5% 0 0% 5 6% 4 8%
Wedges 2 9% 21%| 116% 9 9% 4 5% 1 0% 4 4% 71%| 182%
Hafts 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 04% 0 0%
Pendants 0 0% 4 1% 0 0% 0 0% 0 0% 1 0% 0 0% 0 0% 0 0%
Decorated or decorative objects 0 0% 1 0% 00% 00% 0 0% 0 0% 0 0% 0 0% 00%
total antler 100%)| 134%| 174%| 145%| 101% 6 9% 59%| 142%| 27 9%
Shell
Edge tools 0 0% 1 0% 0 0% 0 0% 0 0% 0 0% 0 0% 04% 21%
Pendant/gorgets 0 0% 1 0% 0 0% 1 5% 0 0% 0 0% 0 0% 0 0% 7 0%
total shell 0 0% 21% 0 0% 15% 0 0% 0 0% 0 0% 04% 91%
Sample Size 70 97 69 131 89 288 68 268 330
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Relative Artifact Frequency 2
for 27 Gulf of Georgia Site Components = - )
using Burley's (1980) 51 Trait Typology g’ i g » :a;_: 8 @ "
& 2 SE =12 = B Sz 83 B3
pagedof9| & S 58 Sz &8 2 &S 25 RS
Chipped Stone
Flake edge tools 12 9% 52%| 261% 92%| 14 6% 6 6% 4 4% 7 5% 55%
Slate/Sandstone discs 2 9% 0 0% 1 4% 0 8% 22%| 115% 0 0% 1 1% 03%
Piéces esquillées 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 04% 0 0%
Microblade/core 0 0% 00% 0 0% 0 0% 0 0% 21% 2 9% 0 0% 0 9%
Chopper/chopping tools 2 9% 0 0% 0 0% 0 8% 22% 0 7% 0 0% 22% 1 5%
Corner-notch/basal-notch points 0 0% 0 0% 0 0% 1 5% 0 0% 1 4% 0 0% 00% 0 0%
Leaf shaped points 1 4% 4 1% 1 4% 15% 0 0% 21% 2 9% 22% 00%
Contracting stem points 1 4% 1 0% 0 0% 1 5% 22% 59% 0 0% 30% 0 6%
Expanding stem points 0 0% 0 0% 1 4% 3 8% 0 0% 24% 0 0% 07% 00%
Triangular points 29%| 17 5% 1 4% 6 1% 00% 4 9% 15% 1 1% 0 0%
Formed bifacial cutting and/or scraping tool 1 4% 21% 5 8% 2 3% 34% 1 0% 1 5% 3 4% 00%
Perforators 0 0% 2 1% 0 0% 0 0% 0 0% 0 0% 2 9% 1 1% 0 0%
total chipped stone 257%| 320%| 377%| 275%| 247%| 385%| 162%| 228% 8 8%
Ground Stone
Triangular points 4 3% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%
Stemless points 4 3% 72% 14% 0 8% 0 0% 2 8% 0 0% 07% 0 9%
Stemmed points 1 4% 0 0% 0 0% 00% 0 0% 0 0% 0 0% 0 0% 0 0%
Faceted large points 0 0% 0 0% 0 0% 0 0% 0 0% 1 4% 0 0% 0 0% 0 0%
Celts/adze blades 1 4% 2 1% 1 4% 3 8% 0 0% 59% 29% 52% 30%
Decorated and decorative objects 2 9% 1 0% 1 4% 0 8% 0 0% 0 7% 0 0% 1 1% 1 5%
Labrets 0 0% 0 0% 0 0% 00% 0 0% 0 0% 0 0% 0 0% 0 0%
Shaped abrasive stones 1 4% 0 0% 0 0% 0 0% 22% 1 4% 4 4% 0 0% 2 4%
Irregular abrasive stones 15 7% 72%| 18 8% 99%| 124%| 292%| 338%| 291%| 152%
Handstones 0 0% 0 0% 0 0% 0 0% 1 1% 1 0% 0 0% 0 0% 0 0%
Stone saws 14% 0 0% 0 0% 0 0% 0 0% 03% 0 0% 0 0% 0 0%
total ground stone 329% | 175%| 232%| 153%| 157%| 427%| 412%| 362%| 23 0%
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Relative Artifact Frequency _ %
for 27 Gulf of Georgia Site Components = = ©
using Burley's (1980) 51 Trait Typology o 5 g < 2 2 < -
a — 2 = o = o = o
5 E Fe 8% gz B 3 5% G
page 5 of 9 o) S = & m £S5 > m S m S @S
Pecked Stone
Hand mauls 0 0% 1 0% 0 0% 00% 0 0% 03% 0 0% 00% 0 9%
Hammerstones 0 0% 6 2% 4 3% 23% 3 4% 0 7% 4 4% 34% 03%
Perforated stones 0 0% 0 0% 0 0% 00%| 135% 03% 2 9% 0 0% 0 9%
Notched stones 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 00% 00%
Mortar/bowls 0 0% 0 0% 29% 1 5% 11% 0 0% 0 0% 0 0% 0 0%
total pecked stone 0 0% 7 2% 72% 38%| 180% 14% 7 4% 34% 21%
Bone
Barbed points 00% 1 0% 0 0% 8 4% 0 0% 0 0% 00% 00% 00%
Small unipoints 4 3% 0 0% 0 0% 0 0% 34% 0 0% 0 0% 0 0% 1 8%
Bipoints 11 4% 0 0% 0 0% 0 0% 6 7% 0 0% 15% 00% 0 0%
Mammal bone awls 57% 6 2% 7 2% 76%| 112% 38%| 176% 60%| 152%
Bird bone awls 0 0% 0 0% 2 9% 0 0% 22% 1 0% 1 5% 0 0% 09%
Needles 0 0% 1 0% 1 4% 0 0% 22% 1 0% 0 0% 1 5% 12%
Chisel/wedge tools 57% 52% 0 0% 1 5% 3 4% 1 7% 0 0% 52% 3 0%
Ulna awls 00%]| 113% 0 0% 0 8% 1 1% 0 0% 0 0% 1 1% 03%
Decorated or decorative objects 2 9% 21% 2 9% 92% 0 0% 0 7% 8 8% 52% 3 6%
Bird bone points 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 00% 04% 0 0%
Bird bone tubes 1 4% 1 0% 0 0% 3 8% 0 0% 07% 0 0% 2 6% 2 7%
Incisor tools 0 0% 0 0% 0 0% 31% 00% 0 0% 0 0% 07% 03%
Ground canine and other tooth pendants 0 0% 0 0% 0 0% 0 0% 11% 1 0% 00% 04% 0 0%
Unbarbed fixed bone point 0 0% 0 0% 0 0% 31% 0 0% 03% 0 0% 0 0% 0 0%
total bone 314%| 278%| 145%| 374%| 315%| 104%| 294%| 231%| 29 1%
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Relative Artifact Frequency

D
~
for 27 Gulf of Georgia Site Components = = o
using Burley's (1980) 51 Trait Typology A 5 g < 2 & G R
g E g B8 Ep £ 88 &z §&
o < o = o = S v = 0 = L =
page6of9 &) o) ih- m m o O = m O m O m O
Antler
Composite toggling harpoon valves 57% 0 0% 14% 00% 0 0% 0 0% 00% 0 0% 12%
Unilaterally barbed harpoons 0 0% 31% 0 0% 23% 22% 03% 1 5% 1 1% 36%
Barbed points 1 4% 31% 4 3% 23% 3 4% 4 5% 0 0% 5 6% 4 8%
Wedges 2 9% 21%| 116% 9 9% 4 5% 1 0% 4 4% 71%| 182%
Hafts 0 0% 0 0% 0 0% 0 0% 00% 0 0% 0 0% 04% 0 0%
Pendants 0 0% 4 1% 0 0% 0 0% 0 0% 1 0% 0 0% 00% 0 0%
Decorated or decorative objects 0 0% 1 0% 0 0% 0 0% 0 0% 0 0% 0 0% 00% 0 0%
total antler 100%)| 134%| 174%| 145%| 101% 6 9% 59%| 142%| 27 9%
Shell
Edge tools 0 0% 1 0% 0 0% 0 0% 0 0% 0 0% 0 0% 04% 21%
Pendant/gorgets 0 0% 1 0% 00% 1 5% 0 0% 0 0% 0 0% 0 0% 7 0%
total shell 0 0% 2 1% 0 0% 15% 0 0% 0 0% 00% 04% 9 1%
Sample Size 70 97 69 131 89 288 68 268 330
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Relative Artifact Frequency

for 27 Gulf of Georgia Site Components — o § —
using Burley's (1980) 51 Trait Typology g E g o 2 o o g " N
» O B © = 2 e 5 2 9 — = = 3
page7of9| 25 25 5% $§ EE =y & 3F %
Rz B Z A 2o @ QM o o7 a
Chipped Stone
Flake edge tools 6 3% 54%| 307%| 243%| 132%| 166%| 353%| 429%| 462%
Slate/Sandstone discs 23% 22% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 9%
Piéces esquillées 1 1% 22% 0 0% 0 9% 24% 0 0% 59% 05% 00%
Microblade/core 11% 13% 2 0% 99%| 28 5% 6 1% 6 4% 6 9% 57%
Chopper/chopping tools 11% 1 3% 1 0% 09% 0 3% 00% 0 0% 2 6% 2 8%
Corner-notch/basal-notch points 0 0% 0 0% 59% 1 1% 1 0% 1 7% 05% 1 6% 00%
Leaf shaped points 0 6% 0 0% 3 0% 24% 0 3% 1 7% 1 0% 37% 3 8%
Contracting stem points 1 1% 13% 4 0% 08% 03% 0 4% 15% 4 2% 09%
Expanding stem points 0 0% 0 4% 0 0% 01% 0 7% 0 4% 0 0% 00% 0 0%
Triangular points 2 8% 22% 2 0% 3 8% 0 0% 52% 0 0% 11% 1 9%
Formed bifacial cutting and/or scraping tools 1 7% 13%| 178%| 115%| 156%| 100% 1 0% 6 3% 1 9%
Perforators 1 1% 04% 0 0% 0 7% 0 0% 13% 0 0% 0 0% 1 9%
total chipped stone 193%| 183%| 663%| 563%| 624%| 437%)| 515%| 698%| 67 0%
Ground Stone
Triangular points 0 0% 0 4% 2 0% 1 6% 0 0% 04% 0 0% 11% 2 8%
Stemless points 06% 4 5% 2 0% 05% 0 0% 13% 0 0% 21% 09%
Stemmed points 0 6% 0 0% 2 0% 07% 1 4% 0 0% 1 5% 21% 0 9%
Faceted large points 23% 0 4% 1 0% 05% 37% 0 4% 0 5% 1 6% 4 7%
Celts/adze blades 23% 13% 5 9% 04% 07% 1 7% 2 0% 0 5% 3 8%
II?egorated and decorative objects 2 8% 1 8% 1 0% 03% 0 7% 0 9% 2 5% 0 5% 57%
abrets 0 0% 0 0% 0 0% 01% 1 4% 0 0% 00% 00% 00%
Shaped abrasive stones 0 6% 13% 2 0% 4 7% 1 7% 2 2% 2 0% 05% 1 9%
Irregular abrasive stones 16 5% 121% 1 0% 80%| 129%| 105% 4 9% 8 5% 2 8%
Handstones 1 1% 0 9% 0 0% 0 9% 00% 0 0% 0 0% 0 0% 00%
Stone saws 00% 0 9% 0 0% 03% 03% 0 0% 0 5% 0 0% 0 0%
total ground stone 267% | 237%| 168%| 181%| 227%| 175%)| 137%| 169%| 236%




183

Relative Artifact Frequency

for 27 Gulf of Georgia Site Components — — - § E -

1 ! » v 0 o » — o ) = Lo
using Burley's (1980) 51 Trait Typology § E X g % % 5 = _j‘;’ e g " 2 % = 2

@ @ =8 o 2 =
page 8 of 9 £ 2 < Z z3S = 0 a5  JS4& v, 58 a

Pecked Stone
Hand mauls 06% 0 0% 1 0% 0 5% 0 0% 0 0% 0 0% 05% 00%
Hammerstones 0 6% 0 4% 2 0% 05% 1 7% 2 6% 44%| 122% 1 9%
Perforated stones 0 6% 1 8% 0 0% 01% 03% 0 0% 00% 0 0% 00%
Notched stones 0 0% 3 6% 0 0% 04% 03% 0 0% 00% 0 0% 00%
Mortar/bowls 1 1% 0 0% 0 0% 01% 03% 0 0% 0 0% 0 0% 00%
total pecked stone 28% 58% 30% 1 7% 2 7% 2 6% 44%| 127% 1 9%
Bone
Barbed points 2 8% 0 0% 0 0% 05% 0 0% 13% 0 5% 0 0% 00%
Small unipoints 1 1% 22% 1 0% 25% 1 4% 3 9% 6 4% 0 0% 0 0%
Bipoints 0 0% 04% 00% 2 0% 0 0% 22% 1 0% 0 0% 00%
Mammal bone awls 170%| 116% 4 0% 37% 31% 4 8% 59% 0 0% 2 8%
Bird bone awls 1 1% 13% 0 0% 03% 0 0% 0 4% 0 0% 00% 00%
Needles 6 3% 0 9% 1 0% 0 5% 14% 0 9% 00% 0 0% 0 0%
Chisel/wedge tools 0 6% 22% 0 0% 01% 0 0% 0 9% 0 5% 00% 00%
Ulna awls 1 1% 0 9% 0 0% 09% 03% 2 6% 0 0% 0 0% 0 0%
Decorated or decorative objects 1 1% 0 9% 0 0% 05% 00% 0 9% 0 0% 05% 1 9%
Bird bone points 0 0% 2 7% 0 0% 0 3% 0 0% 0 0% 2 5% 00% 00%
Bird bone tubes 1 7% 2 7% 0 0% 0 4% 0 0% 13% 0 0% 0 0% 0 0%
Incisor tools 0 0% 0 0% 0 0% 0 0% 0 0% 0 4% 0 5% 0 0% 0 0%
Ground canine and other tooth pendants 1 1% 0 9% 1 0% 0 4% 0 0% 0 0% 0 0% 00% 00%
Unbarbed fixed bone point 0 6% 31% 1 0% 13% 0 0% 13% 1 0% 0 0% 0 0%
total bone 347%| 29 9% 79%| 135% 61%| 210%| 181% 05% 4 7%
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Relative Artifact Frequency

for 27 Gulf of Georgia Site Components _ — o E = -
Burley's (1980) 51 Trait Typol 2 2 2 e 2 — - o 2 » DN
using Burley's ( ) rait Typology ) g 5 g -2_8 Eg 5. g_ 2 & o
25 25 5% g 28 Ry g = %
page9of9 & Z & Z Z O 2 m m o oM N &8 a
Antler
Composite toggling harpoon valves 0 6% 0 9% 0 0% 12% 0 0% 1 7% 0 0% 0 0% 0 0%
Unilaterally barbed harpoons 1 7% 04% 3 0% 0 5% 03% 6 6% 1 5% 0 0% 1 9%
Barbed points 8 0% 5 8% 0 0% 0 0% 0 0% 0 0% 0 0% 00% 00%
Wedges 23% 4 5% 1 0% 6 1% 1 4% 2 6% 1 0% 0 0% 0 0%
Hafts 0 0% 0 9% 0 0% 07% 0 3% 0 4% 0 0% 00% 0 0%
Pendants 1 7% 3 6% 0 0% 0 0% 0 0% 0 4% 0 0% 0 0% 0 9%
Decorated or decorative objects 0 6% 0 4% 0 0% 01% 0 0% 0 4% 0 0% 00% 00%
total antler 148%| 165% 40%| 86% 20%| 122% 2.5% 0 0% 28%
Shell
Edge tools 0 6% 2 7% 2 0% 0 4% 4 1% 31% 54% 00% 0 0%
Pendant/gorgets 11% 31% 0 0% 1 5% 0 0% 0 0% 4 4% 0 0% 0 0%
total shell 17%| 58% 20% 18% 41% 31% 9 8% 0 0% 0 0%
Sample Size 176 224 101 758 295 229 204 189 106
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APPENDIX THREE
DISTANCE MATRIX
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Montague Harbour I1
Crescent Beach 111
Old Musqueam
Musqueam NE
Helen Point I1A
Helen Point 1IB
Fossil Bay |

Hill Site

Glenrose Cannery 111
Deep Bay 11
Garrison

Whalen Farm
English Bluff

Point Grey

Marpole 11

Beach Grove 80
Beach Grove 62
Beach Grove 57,61,79
False Narrows I
False Narrows Il
NW Cadboro Bay
Willows Beach 1
Bowker Creek
Cadboro Bay |
Kosapsom |

Quick's Pond

DcRu 572

0 Metric Multidimensional Scaling Distance Matrix
0 0269 0
00267f 00152 0
00301] 00164] 00146 0
00226] 0021| 00196] 00226 0
00204] 00233 002} 00223] 00171 0
00296] 00167] 0019] 00176f 0.024] 00245 0
00199] 00193] 00227] 00259| 00201] 00208} 00257 0
00254] 00125] 00106] 00157] 00176] 00173] 00187| 00197 0
00186] 00233] 00226] 00265| 00207] 00149] 00261] 0018] 00207 0
00216] 00247] 0027] 00292| 00283] 00214] 00299] 00242| 00251] 00222 0
00229] 00189] 00161] 00222] 00176/ 0017] 00223 00196] 00146] 00184] 00235 0
00228] 00242] 00229] 00277| 00249] 00208] 00285] 00227] 00219] 00209] 00199| 00173 0
00174 00214] 00223] 00265| 00229] 00203| 00256] 00208] 00209] 00166] 00243| 00176] 00208 0
00198] 00279] 0.0221] 00253 00177] 00147] 00297] 00194} 00198] 00201] 00229| 00201] 00205{ 0 0227
00198 00273] 00253} 00291 00179] 0023} 00293] 00218] 00236] 00234] 00243 00198] 0021] 00208
00184] 00229] 00219] 00278| 00194] 00193] 00285] 00162 00178] 00177] 00195{ 00146] 00152] 00182
00193] 00281] 00245] 00308 0027] 0022] 00291] 00222| 00243| 00201] 00226 00178] 0O0I18] 00186
00183] 00267 0022] 00286] 00238] 0017| 00294| 00224] 0022] 00189] 00206f 00191] 00188| 00177
00163| 00262] 00238] 00275] 00259] 00186] 00285] 00206] 00239{ 00179} 00201f 00208] 00193] 0017
00281] 00191] 00182 00203 0023] 00208 00201} 00269] 00151 00249] 00266] 00205 00253| 00249
00234] 00181| 00197] 00223] 00187] 00177| 0 0228| 00243] 00172] 0 0208| 00254] 00175] 00216{ 00207
00264] 00242 0023] 00276] 00252] 00226] 00285| 0024] 00204 00241| 00292] 00227] 00264] 00229
00195 00206] 00204] 00238 00212] 0021| 00259] 00211 00183] 00183 002 00182] 00185] 00187
00258] 00159 00151] 00157 00222] 0021] 00184| 00228] 00158] 00232| 00267] 00207] 00253] 00233
00298 00128] 00161] 00153| 00206] 00224| 00184] 0025 00127] 0025 00271] 00195f 0027] 00255
00303] 00162 0017] 00135 00211] 00202 00149] 00263| 00137] 0023] 00267] 00213f 0026] 00263
v= = E§ E, < &2 3= & = = = 5 5 &g
8 S8 =2 25 2e 28 T g g & == =4
= T o2 ==z 58 g
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Metric Multidimensional Scaling Factor Matrix (con't)

Marpole II 0

Beach Grove 80 00185 0

Beach Grove 62 00128] 00147 0

Beach Grove 57,61,79 | 00215 00185| 00161 0

False Narrows | 0017, 001811 00167 00144 0

False Narrows Il 00186] 00215 0018] 0014] 00125 0

NW Cadboro Bay 00234] 00287| 00251] 00278] 00264| 0 0268 0

Willows Beach | 00237| 00244] 00231 0 0243| 00223| 00209| 00151 0

Bowker Creek 00249] 00269| 0 0251] 00261| 00242 00241] 00199| 00162 0

Cadboro Bay | 00216] 00227] 00208] 00217 00202] 00195] 00168| 00111| 00165 0

Kosapsom 1 0 0278| 0 0267| 00265| 00254] 00253| 00228 00169| 00169| 00212] 00173 0

Quick's Pond 00257] 00285] 00259] 0031| 00282 00288| 00154 00165 0022] 00198 0016

DcRu 572 00259 00271] 00257 0029] 00251] 00277} 00155] 0019] 00246f 00209] 00154 00117
= g @ _. & 3 = ¥ $= B, &8 PR o
3 25 &5 amda S5 é;‘zté _§§ 2@ @0 S& 5 £ %

z3 e
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APPENDIX FOUR
FACTOR MATRIX
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Metric Multidimensional Scaling Factor Matrix
Dimensions
Site Components 1 2 3 4 5 6 7 8

Montague Harbour II
-00117| -0 0010 -0 0002| -0 0054 0 0063 -0 0003| -0 0049| 0 0024

Crescent Beach 111
00103( 00016] -0 0051f -0 0039| 0 0020| -0 0057| 00040 0 0004

Old Musqueam
00077| 00031| -00014 00002| -0 0048) 00040{ 00030{ 00016

Musqueam Northeast
00134| 00048( -00034f 00015( 00011] 00049| -00012| 00034

Helen Point IIA
00016( 00089 00093| -00024] 00019]| -0 0019] -0 0045| -0 0022

Helen Point [IB
-0 00211 00000{ 00037{ 00039] 00048] 00064| -00011| -0 0045

Fossil Bay II
00127| 00037( -0 0075 -0 0038| -0 0004| 00010| -0 0048| -0 0021

Hill Site
-0 0043 00051 00001| -0 00751 00054( -00018( 00074 00038

Glenrose Cannery 111
00073| 00030{ 00013] 00009| -0 0021 00004| 00044 00005

Deep Bay II
-0 0055( -0 0004| -0 0003 -0 0029| 00060 00036 00021| -00079

Garrison
-0 0075( -0 0027| -0 0080] 0 0095| 00078 -0 0057f 00001] 00024

Whalen Farm
-0.0007( 00027| 00001| -0 0001| -0 0058| -0 0020| 0 0026 -0 0055

English Bluff

-0 0075| -0 0007| -0 0040| 00061| -0 0042| -0 0048| 0 0029| -0 0031
Point Grey

-0 0060| -0 0023| -0 0025( -0 0077| -0 0012] 00000( -0 0001| -0 0042
Marpole I1

-0 0078| 00062| 00074{ 00060 00018] 00047 00015| 00030
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Dimensions
Site Components 1 2 3 4 =) 6 7 8
Beach Grove 80
-0 0097 00069| 00032| -0 0010( -0 0049( -0 0055| -0 0075 00037
Beach Grove 62

-0 0095| 00059| 00009| 00019f -0 0018| -0 0038| 00045 00001

Beach Grove 57,61,79
-00124| -0 0019| -0 0054| -0 0012| -0 0076 0 0018| -0 0006 00001

False Narrows |
-0 0105] -0 0013| -0 0013| 0 0025| -0 0033 00053| -0 0019| 00010

False Narrows II
-0 0106( -0 0046{ -0 0044| -0 0012 00002( 00058| -0 0010 0 0029

Northwest Cadboro Bay
00101{ -0 0056 00034 00048 -00010{ -0 0004| -0 0004| 00000

Willows Beach [
0 0044( -0 0080| 0 0049( -0 0004 -0 0007( -0 0027| -0 0030 -0 0028

Bowker Creek

00023| -00114f 00093| -0 0037( -0 0029{ -0 0001| 0 0040| 00039
Cadboro Bay [

-0 0004] -0 0090 00030( 00013| 00025| -0 0032( -0 0007| -0 0004
Kosapsom I

0 0097| -0 0043| -0 0032| -0 0034| -0 0003| 00017| -0 0024| 00041
Quick's Pond

00140f 00000/ 00017 00018 00012 -00031] 00011| 00003
DcRu 572

00128 00014 -00017] 00044| 00002 00015/ -00034| -00013

Percent of variance explained by dimension
1 2 3 4 5 6 7 8

3349%| 1059%| 879%| 733%| 640%| 581%| 514%| 428%

| Total variance accounted for 81%)|
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