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Abstract 

As the type-site for the Locarno Beach phase (ca. 3300-2400 BP) in the Gulf of Georgia 

regional chronology, the Locarno Beach site is important to Coast Salish culture history.  

Despite multiple site investigations, lack of data integration hinders our understanding.  

This thesis critically examines the 60-year history of archaeological investigations at the 

Locarno Beach site and re-evaluates the site’s lithics assemblage.  I compile project 

summaries to evaluate the impacts that past work had on site investigations and site 

interpretations over time and to assess the representativeness of extant data.  I explore 

temporal variability using a newly-created data set of already-collected lithic artifacts and 

radiocarbon dates from four excavations (two previously unanalyzed).  Observed trends 

are then compared with expected patterning for the Locarno Beach phase.  Results 

indicate that while small, sampled portions of the site align with current site 

interpretations, more spatial and temporal variability is evident for the site as a whole 

than its designation as a Locarno Beach phase type site suggests.   

Keywords:  British Columbia archaeology; Gulf of Georgia; Locarno Beach; culture 
history; material culture; lithic analysis; culture resource management 
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Chapter 1.  
 
Introduction 

Units are the packages that we create to measure the world.  They are 
the means by which we partition and specify a range of variability that is 
relevant for particular research interests… [Ramenofsky and Steffen 
1998:3, emphasis in original]. 

A class, as a unit of meaning, can be thought of as a conceptual box 
created by its boundaries [Dunnell 2002 [1971]:45].   

…phases create boundaries regardless of the structure of the 
archaeological record… [Lipo et al. 1997:303]. 

Archaeologists rely on boundaries.  We rely on spatial boundaries to delineate 

culture areas, sites, and investigation areas, as well as typological and temporal 

boundaries to organize our culture historical frameworks.  Focussed on understanding 

the whole from these many parts, these investigative constructs are important for 

facilitating comparisons and interpretations, as well as managing site investigations and 

the resulting data.  However, as the body of data grows over time, these constructs can 

lead to a palimpsest of interpretations, often with limited data integration or re-evaluation 

in light of new data.  This thesis addresses the broader issue of this compartmentaliza-

tion and reification of archaeological information through space and time in the context of 

the Locarno Beach site (DhRt-6).   

The Locarno Beach site lies within the city limits of Vancouver, in southern British 

Columbia (BC) (Figure 1.1) and has long been the subject of on-going development 

pressures and archaeological investigations.  The site also lies within the asserted 

traditional territories of the Musqueam, Squamish, Stó:lō, and Tsleil-Waututh First 

Nations who recognize this place as a tangible expression of their rich culture histories.  

Furthermore, as the type-site for the Locarno Beach phase (ca. 3500/3300-2400 BP) in 

the Gulf of Georgia chronology (Figure 1.2), this large site is of fundamental importance 
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to Northwest Coast archaeology generally and Gulf of Georgia/Salish Sea culture history 

more specifically.   

The Locarno Beach site was first excavated by Charles Borden (1948a, 1950; 

1951) in 1948 as part of a salvage excavation preceding residential development.  The 

uniqueness of the archaeological record at the site led Borden (1968, 1970) to make the 

Locarno Beach site a “type site” for what he first characterized as the Locarno Beach 

culture phase.  Despite its early recognition as a cultural phase, our knowledge of this 

time period is limited (Matson and Coupland 2009 [1995]:154-166).  Instead, this 

thousand year period is viewed as a kind of “in-between time” in processual 

developmental trajectories. That is, it is a cultural place holder after the initial signs of 

status differences and the full development of “cultural complexity” in this part of the 

Northwest Coast (e.g., Matson and Coupland 2009 [1995]; Matson et al. 1991, 2010).  

Some of the reasons for this dearth of knowledge are exemplified by the treatment of the 

type site itself—the Locarno Beach site (DhRt-6). 

In spite of the importance of the Locarno Beach site to BC archaeology and local 

First Nation communities, our understanding of the site remains vague.  While a large 

amount of data has been recovered from multiple site visits since it was first excavated 

over 60 years ago, much of the data remains under-analyzed and unintegrated.  This 

lack of coherence of the data hinders our understanding of the culture history of the site, 

the Locarno Beach phase, and, ultimately, the history of the ancestors of the First 

Nations groups in whose territory the site lies.  Recognition of this situation formed the 

impetus for my study.  With less and less of the site surviving with each passing year, 

revisiting extant Locarno Beach site data in an effort to best understand the site and its 

lengthy archaeological past, as far as time and opportunity allow, seems timely and the 

right thing to do.   

The goals of this thesis are two-fold.  First, this thesis aims to reconcile the 

disparate Locarno Beach site data to re-evaluate our understanding of the site.  Second, 

revisiting these data also provides an avenue to re-evaluate the Locarno Beach phase 

(ca. 3500/3300-2400 BP) within the Gulf of Georgia culture history framework (Figure 

1.2).  Indeed, considering the limitations of the data upon which the foundation of this 

framework was developed and the increased recognition of regional variability (e.g., 

Burley 1979a; Clark 2000; Mitchell 1971; Pratt 1992), several researchers have recently 
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called for such a re-evaluation (e.g., Ames et al. 2010; Clark 2010; Moss 2011).  As the 

phase type-site, the Locarno Beach site is ideally suited for this re-examination.   

Foundations of the Gulf of Georgia Chronology and the 
Locarno Beach Phase 

The Phase Concept 

Since the advent of culture historical archaeology in North America, regional 

scholars have organized Indigenous material culture temporally into analytical units 

based on artifact characteristics, and have recognized both the value and limitations of 

this approach (e.g., Abbott 1972; Burley 1980; Carlson 1983; Dunnell 2002 [1971]; Ford 

1954a, 1954b; Lyman et al. 1997; Phillips and Willey 1953; Spaulding 1953, 1954; 

Steward 1954; Willey and Phillips 1958).  In the Gulf of Georgia region, researchers 

have relied, for the most part, on Willey and Phillips’ (1958:21-27) conception of “phase” 

to organize the archaeological record into a temporal framework (Abbott 1972:267; 

Carlson 1983:33; Burley 1980:13, 18; Clark 2010:62; e.g., Borden 1976 [1968]) (Figure 

1.2).  Buttressed by radiocarbon dates, Gulf of Georgia culture history phases were first 

characterized largely on the presence or absence of specific features and artifact types 

of stone, bone, antler, and shell, with many thought to be time markers, and thus 

especially “diagnostic” of specific phases (e.g., Borden 1950, 1970; Carlson 1960; 

Matson and Coupland 2009 [1995]; Mitchell 1971, 1990) (e.g., see Table 1.1 and, also, 

Table 3.1).  These phases are the building blocks of the region’s culture historical 

construct that frame archaeological understandings of the Coast Salish region (e.g., 

Borden 1970; Burley 1980; Clark 2000, 2010; Matson et al. 1991; Matson and Coupland 

2009 [1995]; Mitchell 1971, 1990; Pratt 1992).  In fact, in lieu of radiocarbon dates, the 

assumed utility of this construct has often resulted in researchers assigning sites, parts 

of sites, or strata to a phase component based on putative “diagnostic” artifact types.   

Despite the obvious efficacy of phase chronologies based on material culture, 

many have identified potential problems associated with the use of the phase concept.  

A basic problem with this concept is an old one: as a form of classification, are time 

marker artifact types, and the phases they define, “discovered” and, thus, real 

(Spaulding 1953, 1954), or are they “created” by the analyst (Ford 1954a, 1954b) (see 
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“Ford-Spaulding debate” discussion in Lyman et al. 1997:148-157)?  As Lipo et al. 

(1997) note, “…Phillips, one of the main proponents of the phase concept [i.e., Willey 

and Phillips 1958], candidly admits that the procedures for constructing phases are 

‘regrettably non-objective’ ” (Phillips [1970], quoted in Lipo et al. 1997:303).  Indeed, for 

the Gulf of Georgia region, the subjective categorization of phases based on select 

artifact types is a recognized problem (Burley 1980; Pratt 1992).   

Related to the basic issue of potential classification biases, is the longstanding 

recognition of the interpretive shortcomings of the “morphological typologies” traditionally 

employed to define culture-historic units (Odell 1981:320-321).  In particular, while the 

organization of culture historic units based on “stylistic” (i.e., formal) artifact types has 

been viewed as useful; understanding the meaning of the resulting patterns based on 

such types has proven to be elusive (Odell 1981:320-321).  For example, discussions 

about the utility of morphological typologies have focused on the degree to which the 

lithic forms archaeologists examine represent types in the mind of the tool maker, are 

by-products of the production process, or can be assumed to represent a specific 

function (e.g., Binford and Binford 1966; Bordes 1969; Dibble 1987; Odell 1981; 

Semenov 1964).  While the discussion, in various forms, continues (e.g., Bisson 2000; 

Kuhn 2007), most recognize, as did Julian Steward 50 years ago (Steward 1954), that 

typologies are context-specific and should be constantly re-evaluated depending on the 

goal of the research, and as new data emerges.  A fundamental problem is when 

regional typologies become fixed, and then reified.   

Considering the phase concept in general, some view the artificial segmentation 

of continuous culture history into packets of time as problematic.  Specifically, this 

practice can conceal changes within such units (e.g., Mitchell 1971:57, 591) or arbitrarily 

break up periods of relative cultural continuity (Lyman et al. 1997).  This may be 

especially problematic if change is thought to occur only at the phase boundaries 

(Lyman et al. 1997).  As noted by Steward (1954:55), “[t]o be typologically different must 

an object or a culture be 10 per cent or 90 per cent distinctive?  Where shall one draw 

 
1  Here, Mitchell (1971:56-57) notes that Borden’s (1951) grouping of his Locarno Beach I and 

Locarno Beach II components at the Locarno Beach site to form his Locarno Beach phase 
“seems to hide some possibly important variation,” especially for evidence of “woodworking” 
(e.g., celts).   
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the line…?”  As an analytical tool, culture historic phase chronologies should require 

constant honing (Lipo et al. 1997:303; Willey and Phillips 1958:16-17).   

In addition to issues with the phase concept in general, the applicability of the 

concept of phase for the Gulf of Georgia region has also been questioned.  Abbott 

(1972: 267, 273-277) noted that, while Willey and Phillips’ phase concept may be useful 

for smaller culture areas and where change over time may be more readily identified 

from an adequate sample, this concept may fail to “meaningfully” capture the shifting 

intensities of occupation and seasonal variation that are likely expressed in the 

archaeological record for the expansive Gulf of Georgia area.  Abbott’s assessment was 

based on an understanding of long-term temporal and spatial stability of the 

“ethnohistoric,” “Coast Salish” socio-economic pattern to as long as “2000 to 3000 years 

ago” (i.e., at some point during or just after the Locarno Beach phase, see Figure 1.2) 

throughout the region (Abbott 1972:276-277).  This perception of cultural “homogeneity” 

across space and time in the Gulf of Georgia region was prevalent during the early days 

of chronology building in the region, at least for the Marpole and Gulf of Georgia phases 

(e.g., Burley 1979b:134; Matson and Coupland 2009 [1995]; Mitchell 1971; cf. Grier 

2007).   

Although researchers do not view Gulf of Georgia phases as separate cultural 

entities (i.e., populations) as was once the case (Burley 1980) (e.g., Borden 1950, 1970; 

but see Clark 2010), recognition of long-term continuity has often led researchers to affix 

anthropological traits to these analytical units based on applications of the ethnographic 

record into the past (Grier 2007) (e.g., see Table 1.1).  While this direct historic approach 

has demonstrated value in the Gulf of Georgia region (e.g., Clark 2000, Johnstone 

1991), we must be equally cautious not to reify these “culture” types.  We know that 

change over time took place.  Projecting the ethnographic record too far into the past 

when interpreting the archaeological record may affect interpretations of the record, 

possibly directing the focus of the questions asked (Grier 2007).   

Despite these early concerns, the Gulf of Georgia culture historical chronology is 

the foundation of most archaeological endeavours in the region; however, there is little 

consensus about what the phases actually represent (Burley 1980; Croes 1989).  For 

example, early on Borden (1950, 1970), Burley (1979b), and Burley and Beattie (1987) 

suggested the shift from the Locarno Beach phase and the Marpole phase may 
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represent population discontinuity.  Other researchers have explored issues of ethnicity 

(e.g., Carlson 2000; Croes 1989; Mitchell 1971).  Still others considered socio-economic 

factors, such as site function, intensity of site use, technological interaction, trade and 

interaction, or regional or local environmental variation or change (e.g., Clark 2000; 

Croes 1989; Croes et al. 2005; Lepofsky et al. 2005; Matson 2010; Pratt 1992; Willerton 

2009).   

Arguably, of the imbued “meanings” applied to the Gulf of Georgia chronology, 

one of the most pervasive is the age-old idea that the phases mimic evolution of social 

complexity (Moss and Erlandson 1995) (e.g., Clark 2000, Matson and Coupland 2009 

[1995]).  In this scenario, the full range of social complexity, as known from the 

ethnographic record, first appears in the Marpole phase (e.g., Matson and Coupland 

2009 [1995]).  The preceding Locarno Beach phase is, however, its poor cousin (see 

Table 1.1).  Studies that focus on the Locarno phase tend to be looking for evidence of 

the “transition” to the social complexity observed in Marpole (e.g., Clark 2000; Matson 

1989; Matson et al. 1991, 2010; Matson and Coupland 2009 [1995]).   

Development of the Gulf of Georgia Regional Chronology 

A regional sequence is not merely a local sequence with larger spatial 
dimensions….Ideally, the archaeologists of a region come together in a 
harmonious session where a careful matching of local sequences 
produces a new sequence of larger scope.  Actually this happy event 
occurs but rarely.  What more often happens is that phases and local 
sequences gain in scope by a sort of osmosis.  They flow outward, so to 
speak, often propelled by their originators, uniting to themselves their 
weaker correlates over a widening circle.  The process is necessarily 
accompanied by a progressive generalization of definition until much of 
their original usefulness to research is impaired [Willey and Phillips 
1958:26-27, emphasis in original]. 

Over the 1950s and 1960s, researchers working in different parts of the coastal 

areas of southern BC developed localized phase schemes to temporally organize the 

archaeological record (Figure 1.2) (e.g., Borden 1951, 1968, 1970; Carlson 1960, 1970b; 

King 1950; see Mitchell 1971:Table VI).  Of these, Borden’s (1968, 1970) “Fraser delta 

sequence” for the Lower Mainland (Figure 1.2) has had the most longevity, contributing 

greatly to the Gulf of Georgia chronology used today (Matson and Coupland 2009 

[1995]; Mitchell 1971). 
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In this section, I focus on the Lower Mainland variants of Gulf of Georgia regional 

chronology (Figure 1.1).  In particular, I highlight Charles Borden’s initial development of 

the Locarno Beach phase, the role of Borden’s work at the Locarno Beach site, and the 

influences of Borden’s local, Fraser delta sequence for the Lower Mainland on the 

broader chronology for the Gulf of Georgia region (Figure 1.2, cf. Figure 1.1).  While 

these early developments were a phenomenal body of work, the consolidated Gulf of 

Georgia phase chronology (Mitchell 1971) so widely used today was first characterized 

based on small, localized samples, few radiocarbon dates, and notable temporal 

overlap.  While researchers have sought to test and refine this important regional 

chronology since Borden’s time (e.g., Burley 1979a, 1980; Clark 2000, 2010; Matson 

1974, 1989; Matson et al. 1980; Matson et al. 1991, 2010; Pratt 1992), in many respects, 

“Gulf of Georgia culture historical units are best conceived as hypotheses to be tested” 

(Moss 2011:104). 

Borden’s “Fraser Delta Sequence”: roots of the Locarno Beach phase 

In 1951, Borden (1950, 1951:47-48) developed the first culture historical 

sequence for the “Fraser Delta” (i.e., western Lower Mainland).  In fact, this was “the first 

local chronology of cultures in the province” (Carlson 1970a:12).  Without radiocarbon 

dates and supported with stratigraphic information from only two sites (Locarno Beach 

and Whalen Farm) (Mitchell 1971:33), Borden’s (1951:47-48) initial scheme was 

“arranged tentatively,” based largely on the presence or absence of artifacts associated 

with his five earliest site investigations (Locarno Beach, Point Grey, Marpole, Whalen 

Farm, and Stselax [Musqueam]) (Figure 1.1) and some unprovenienced artifacts 

collected from Marpole by others.  The result was the organization of eight site 

components into a three “period” sequence: 1) “Early,” including Locarno Beach I and II, 

and Whalen I; 2) “Intermediate,” including Marpole, Point Grey, Locarno Beach III, and 

Whalen II; and 3) “Late,” including Stselax, plus various surface finds from “other Delta 

sites” (Borden 1951:47-48).  This ground-breaking synthesis is recognized as one of the 

“most significant events” in the “growth of archaeology in British Columbia” (Carlson 

1970a:10).    
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Figure 1.1 Map (A) Gulf of Georgia Region within the Salish Sea Area of the Northwest 
Coast and Inset (B) showing general locations of the Locarno Beach site and 
the seven sites that informed Borden’s interpretation of his local, Fraser 
delta sequence.  

Note. Gulf of Georgia region boundary adapted from Grier (2003).  Image 1.1A, Background "Map of the 
Salish Sea & Surrounding Basin,” adapted from Stefan Freelan (2009) (Boundaries and locational 
text added); used with permission.  Base map image for 1.1B: This information is provided by the 
Province of British Columbia under the Open Government License for Government of BC 
Information v.BC1.0.   

A 

B 

Lower Mainland 
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In the 1960s, Borden (1970, 1976 [1968]) refined his initial 1951 phase scheme, 

incorporating new data from two additional excavations (Beach Grove and Old 

Musqueam).  Based on data collected from seven excavations and various surface 

collections throughout the Lower Mainland, and now supported “by 15 radiocarbon 

dates” between them, Borden (1970:97) developed his well-known, five-phase “Fraser 

delta sequence” for the “Fraser River Delta” (or Lower Mainland) (Figures 1.1 and 1.2) 

(Matson and Coupland 2009 [1995]; Mitchell 1971).  Based on Willey and Phillips’ (1958) 

concept of phase, Borden’s (1951, 1976 [1968]) “Early” period components became the 

Locarno Beach phase with no additional excavation data; the “Intermediate” period 

components (with the addition of data from the Old Musqueam and Beach Grove sites) 

became the Marpole phase; and the “Late” period component (Stselax) became the 

“Stselax” phase, 2  and subsequently part of Mitchell’s (1971) “Gulf of Georgia” culture 

type (Figure 1.2).  

In sum, Borden’s (1970) characterization of the Locarno Beach phase was based 

on limited samples from two excavations.  As Borden (1970:99) points out, the “two 

known sites” upon which he characterized the Locarno Beach phase (i.e., Whalen Farm 

and Locarno Beach) were “relatively small [and spatially limited to the] extremes of the 

delta region”3 (Figure 1.1).  Moreover, the Locarno Beach phase was classified with 

three supporting dates between them (Borden 1970:97).  Two of these dates are from 

the Locarno Beach site, both from the same sample (CARD 2011).   

While Borden did associate some of his collections with “site stratification” for the 

Locarno Beach site and Whalen Farm sites in the development of his initial Fraser delta 

sequence, he more generally deduced his Fraser delta phase chronology “logical[ly]” 

(Mitchell 1971:33).  According to Carlson (1979b:6-7), Borden’s chronological 

“syntheses were always ahead of the presentation of the archaeological facts” because 

his interpretations were largely determined and refined in the field as new data 

appeared.  While valuable, a “drawback [of this practice] is that the cultural units initially 
 
2  Borden’s (1970:110) “pre-Stselax” phase was “provisional,” based on a comparison of 

“surface finds” and similarities to the youngest deposits for the Stselax phase, but was not 
pursued further.  In contrast, Borden’s Whalen II phase was not comparable with components 
found elsewhere (Mitchell 1971:47, 56) and, after re-evaluation by Thom (1992, 2010), was 
classified as a Marpole phase component. 

3  Although, a focus on shorelines (past or present) was viewed as a Locarno Beach phase 
trend (Mitchell 1971:58).   
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formulated tend to be considered as standard and representative, and departure from 

them as abnormal or non-representative” (Carlson 1979b:7).   

By the early 1970s, Borden had not yet fully reported his excavations for the 

Lower Mainland, which limited the full application of his data to regional syntheses 

(Mitchell 1971:46) or assessment by others (Carlson 1979b:7).  Nevertheless, Mitchell 

(1968, 1971) incorporated Borden’s data and his Fraser delta phase scheme (along with 

similar data provided by other researchers for other areas in the region) to form a more 

expansive chronology, encompassing the larger “Gulf of Georgia region” (Figures 1.1 

and 1.2) (discussed below).  Borden never completed a full report of his 1948 Locarno 

Beach site excavations, among others (Carlson 1979a).   

A Consolidated Regional Chronology  

Recognizing the “Gulf of Georgia area” as a “distinct” region based on 

geographic, environmental, ethnographic, and archaeological data, Mitchell (1971) 

integrated several of the local phase sequences that had developed by this time to form 

the region-wide chronology known today (Figures 1.1 and 1.2).  The archaeological 

component of Mitchell’s (1971) synthesis was based on an intensive review of data from 

ca. 30 sites (including his investigations at the Montague Harbour site in the Gulf 

Islands), with a focus on spatial distribution, presence and absence of artifact types, 

stratigraphic information (where available), and radiocarbon dates (n = 47, of which 30 

are associated with four identified culture types).   

Aware of his data limitations (including “small” samples, “incomplete…reporting” 

for work at the “mouth of the Fraser River and in the upriver part of the Lower Fraser” 

[presumably Borden’s4], and overlapping or questionable dates), Mitchell (1971:46-47; 

61-65) placed most of his cautious “confidence” in the representativeness of his Gulf of 

Georgia region chronology for the Fraser River delta area and the Gulf and San Juan 

Islands—where the majority of the supporting data originated.  In fact, of the three “most 

famous phases” (“Charles/St. Mungo/Mayne, Locarno Beach, and Marpole”) in the Gulf 

of Georgia chronology (Moss 2011:98), the defining traits of the latter two (Locarno 

Beach and Marpole) were based largely on those first recognized by Charles Borden 

 
4  Borden’s investigated sites for the Lower Mainland and Fraser Canyon make up practically all 

of such sites considered by Mitchell (1971) for these areas at the time. 
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(1950, 1951, 1968, 1970) based on his early work in the Lower Mainland (Matson and 

Coupland 2009 [1995]; Mitchell 1971:52, 57) (see Figure 1.2).  This is especially true for 

the Locarno Beach phase. 

Indeed, while Mitchell’s (1971) Gulf of Georgia chronology is based on a “small 

number of components” (Matson 1974:101) (as acknowledged by Mitchell [1971:46]), 

the sample of sites used by Mitchell (1971) to characterize the Locarno Beach phase (or 

“culture type”) was especially limited.  Mitchell’s (1971:56-60, 65) characterization of the 

Locarno Beach “culture type” was based on “seven site components” and limited 

radiocarbon dates (n = 9).  Furthermore, of the seven “Locarno Beach” components, 

only two were from the Lower Mainland.  That is, the two Locarno Beach phase 

components that Borden (1970) identified from his excavations at the Locarno Beach 

and Whalen Farm sites between 1948 and 1950 (Mitchell 1971:56).   

Mitchell (1971:46) described the result of his regional synthesis as “at least a trial 

formulation” of “apparent Gulf of Georgia culture types”5 based on the available data.  

However, within just a few years of its development, Mitchell’s (1971) synthesized 

regional chronology (for at least the last 3500 years of the region’s culture history [Figure 

1.2]) is noted as “established” and “widely used” (Matson 1974:101).  More recently, 

much the same statement was made (Clark 2010:60).  Occasionally reviewed (e.g., 

Mitchell 1971; Thom 1992) or tested (e.g., Burley 1979; Matson 1974; Matson et al. 

1980), by the early 1990s, the “three widely recognized phases” of Borden’s (1970) 

“Fraser delta sequence” (Figure 1.2) were considered “validat[ed]” (Matson and 

Coupland 2009 [1995]:156, 200-201) and to have “largely stood the test of time” (Thom 

2010:10, also Carlson 1979b:7).   

 

 
5  Mitchell (1971, 1990:340) employs “culture type” for his “organizing concept,” after Spaulding 

(1955).  Over time, the terms “culture type” and “phase” seem to be used interchangeably by 
regional scholars (Carlson 1983) (but see Mitchell 1990, Ham 1982). 
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a Mitchell (1971, 1990:340) employs “culture type” for his “organizing concept” after Spaulding (1955).  More recently, 

the terms “culture type” and “phase” are often used interchangeably (Carlson 1983; but see Burley 1979, 1980; 
Ham 1982; Mitchell 1990).   

b Chronologies as depicted by Mitchell (1971:Table VI).   
c Mitchell’s (1971:47-52) Gulf of Georgia “culture type” predominantly characterized based on Borden’s (1960, 1968, 

1970) Stselax and Esilao phases and Carlson’s (1960, 1970b) San Juan phase; also Kidd (1964, 1969) and 
Mitchell’s (1968, 1971) findings from Montague Harbour. 

d Mitchell’s (1971:52) Marpole “culture type” characterized based on “Borden (1950[], 1954, 1960, 1962, 1968[], 
1970), Carlson (1960, 1970[b]), Hill-Tout (1895, 1948), and H.I Smith (1903, 1907).”  Mitchell’s Montague Harbour 
II (Marpole) contributed “little” data to this characterization because "the sample size was small" (Mitchell 1971:52) 

e Mitchell’s (1971:57) Locarno Beach “culture type” characterized based on his findings from “Montague Harbour I, 
Helen Point I; and Bowker Creek” (Mitchell 1968, 1971), in conjunction with Borden’s Locarno Beach phase 
“(Borden 1950[], 1951, 1962, 1968[], and 1970),” and “Carlson’s (1970[b]) Mayne Phase.”  As shown, Carlson’s 
Mayne Phase was subsequently regrouped by others (including Borden [1975]) to the Charles Phase (Matson 
and Coupland 2009 [1995]:115-117).  

f Sub-phases for Marpole proposed based on statistical analyses of components (Matson et al. 1980, Matson 2010).  
“[S]ubdivision” of Marpole suggested earlier by Carlson (1970b:119).  “Old Musqueam” sub-phase considered 
transitional from Locarno Beach phase, but part of Marpole (from ca. 2300 BP) (Matson et al. 1980; Matson 
2010).  Based on similar studies, Clark (2000, 2010:Figure 4.6) places Old Musqueam as part of the Locarno 
Beach phase (terminating at 2000 BP) and offers alternate chronology specific to Straits Salish ethnographic 
region, South Vancouver Island.   

Figure 1.2 Select, current Gulf of Georgia Region culture historical chronologies to 6500 
BP compared with select local phase schemes upon which the first, 
synthesized Gulf of Georgia chronology (Mitchell 1971) was based. 

Note: Adapted from Mitchell (1971:Table VI); also Borden (1970); Matson and Coupland (2009 
[1995]).  BP refers to radiocarbon years Before Present (1950) (uncalibrated). 
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Many of the artifact types first identified by Borden (1970:96) as characteristic to 

the Locarno Beach phase are still considered the “most diagnostic” (e.g., thick [or 

“heavy”] ground slate knives, large facetted ground slate or bone points, toggling 

harpoons, and labrets) (see Matson and Coupland 2009 [1995]; Mitchell 1990; Moss 

2011).  While Mitchell (1971) expanded upon Borden’s definition of the Locarno Beach 

phase and added some traits based on his work at Montague Harbour, the 

characterization for this phase (or culture type), such as terminating time period and 

diagnostic traits, maintained strong ties to those first defined by Borden (1970:96, cf. 

Mitchell 1990 and Appendix A).  

The Locarno Beach Phase (3500/3300-2400 BP):  

Despite its early recognition as a culture historical phase, and the amount of 

research that has been done throughout the region since Borden’s time, our knowledge 

of the Locarno Beach phase time period is limited (Matson and Coupland 2009 [1995]).  

Instead, this thousand year tract of time is generally viewed as a sort of cultural “place 

holder” after the initial signs of status differentiation in the Charles culture phase and 

before the full development of cultural complexity in the Marpole phase (e.g., Matson 

and Coupland 2009 [1995]; Matson 1989; Matson et al. 1991, 2010; Mitchell 1990) 

(Table 1.1). 

While the Locarno Beach phase has largely been viewed as antecedent to 

Marpole since Borden (1950, 1951, 1970) first defined it, this phase period has also 

been viewed as “markedly distinct” (Mitchell 1971:47, 56).  For example, early on, 

Mitchell noted differences in the Locarno Beach phase archaeological record that could 

not be readily explained by analogies to the ethnographic record (e.g., Gulf Islands 

Complex objects and clay-lined pits) (Mitchell 1971: 61).  That said, Mitchell (1971:47) 

alludes to the possibility that some of this apparent distinction may be an artifact of 

“Borden’s (1951) characterization of the [Locarno Beach culture] type as ‘Maritime’ and 

possibly more like Eskimo than like recent Coast Salish cultures,” a view now well-

known to be erroneous (see discussion, Burley 1980:31-32).   
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Table 1.1 Summary of some ascribed cultural characteristics for the Charles, Locarno 
Beach, and Marpole phases of the Gulf of Georgia chronology  

Phase (see Figure 1.2)  Select, Inferred Cultural Characteristics and Associated Traits a  

Marpole  
2400 – 1500/1100 BP  

3 Sub-phases: 
Old Musqueam, Garrison, 
Beach Grove (oldest to 
youngest) 
(See Tables 3.1 and A.1 for 
select characteristic artifacts)  

Full expression of the Coast Salish and Northwest Coast cultural patterns 
known ethnographically assumed evident, especially social complexity and 
large winter villages. 

Evidence for large plank houses (often in form of large post moulds) suggests 
large winter villages known ethnographically. 

Old Musqueam sub-phase (~ 2300 to 2000 BP) shares some Locarno Beach 
phase artifact types (e.g., labrets), while some Marpole artifact types/traits are 
scarce or absent (e.g., hand mauls, unilaterally barbed fixed antler points).  

Ground stone and bone implements more abundant (but see Ames et al. 2010). 

Locarno Beach 
3500/3300 – 2400 BP  
Select characteristic artifacts 
(also see Tables 3.1 and A.1) 
• Microblades and cores, 

many quartz crystal 
• Gulf Islands Complex 

objects 
• Labrets 
• Thick, ground slate knives 
• Large, facetted ground 

slate points 
• Composite toggling 

harpoon valves  

A transitional period from less complex Charles phase to more complex 
Marpole phase, in which a fuller expression of the Northwest Coast 
ethnographic cultural pattern is evident. 
Increasing signs of economic and technological characteristics similar to 
ethnographic Northwest Coast culture patterns, relative to antecedent 
Charles phase.  

Evidence for storage technologies / practices (fish) and intensified fish and 
shellfish harvesting.    Increased frequency of ground stone and bone 
implements (especially ground slate knives).     

Some artifacts characteristic of Locarno Beach phase absent before ca. 3000 
BP (i.e., ground slate knives, toggling harpoon valves, facetted ground stone 
points) (Matson 2010).  

Sites most likely specialized and/or “limited activity,” seasonal use locations. 
Evidence for small houses, viewed as temporary, for some sites.    Lack of 
evidence for large plank houses suggests lack of large, winter villages known 
ethnographically (Matson 2010; Matson and Coupland 2009) [1995]:197-198) 

Signs of social complexity, but less stratified than subsequent Marpole  
Labrets and evidence for labret wear for adults suggest social ranking, but 
generally viewed as achieved, not ascribed (but see Carlson and Hobler 1993).  
Also, inferred from lack of evidence for large, winter villages (viewed as part of 
ethnographic pattern).   

Charles  
(St. Mungo, Lower Mainland; 
Mayne, Gulf Islands; Eayam, 
Fraser Canyon) 
4500/4300 – 3500/3300 BP 

 

A continuance from Old Cordilleran; many local adaptations to coast, 
population growth  
First signs of technologies and the coastal resource focus associated with 
the ethnographic Northwest Coast cultures  

Bone and antler tools, and ground stone tools 

Some evidence for social status differences, but localized (see Carlson and 
Hobler 1993); first appearance questioned and likely not ascribed (Matson 
2010).  

Sites viewed as non-specialized camps without notable seasonal focus 

a From Matson and Coupland (2009 [1995]), unless noted otherwise. 
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As previously mentioned, Mitchell (1971) drew heavily from Borden’s Fraser delta 

sequence for the characterization of the Locarno Beach phase in his chronology (Matson 

and Coupland 2009 [1995]:156) (Figure 1.2).  Thus, when Matson and Coupland (2009 

[1995]:156) note that “[m]uch of what is known about the Locarno Beach culture is based 

on [Mitchell’s] synthesis,” this has also meant that much of what we know (or at least 

initially “knew”) about the Locarno Beach phase is based largely on Borden’s original 

characterization of it.   

Increased Sample Size and Regional Variability: Time to Revisit the Data? 

Since Borden’s (1950, 1951, 1970) original formulations, and Mitchell’s (1971) 

regional synthesis, we have accumulated data on hundreds of sites in the Gulf of 

Georgia region, and have hundreds of radiocarbon dates.  Not surprisingly, and as 

anticipated by Abbott (1972) and Mitchell (1971) decades earlier, as the sample size has 

increased, so too has the observed range of variability of material culture within and 

between contemporaneous sites in the region (e.g., Clark 2000, 2010; Matson 2010).  

Indeed, even with his small sample, Mitchell (1971:46) acknowledged that regional 

variability, expressed in the various extant phases for the region at that time, was a 

challenging factor in his consolidation of them. 

Recent re-thinking of local phases with increased samples sizes has shed light 

on problematic geographical differences observed between the material culture 

associated with sites assigned more generally to the Locarno Beach phase, especially 

between sites in the Lower Mainland, the Gulf Islands, Southern Vancouver Island (Clark 

2000, 2010; Matson 2010; Matson and Coupland 2009 [1995]).  For example, Clark 

(2000; 2010) has shown that the Marpole phase, which follows the Locarno Beach 

phase in the original chronology on the Mainland, is not apparent at sites on Southern 

Vancouver Island.   

Studies also demonstrate that some artifact types or traits are not as strongly 

associated to a particular phase/time period as was once thought (Moss 2011) (e.g., 

Ames et al. 2010; Clark 2010).  Often, it is the distribution of “diagnostic” artifact types 

per culture phase/time period that are more telling than presence or absence (Burley 

1980; Clark 2010).   
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Considering the apparent “dichotomy” between Islands and Lower Mainland 

Locarno Beach phase sites (and also Marpole), and also “differences” between older 

and newer collections, Matson (2010:15, 26) notes “that the best published description 

of a Locarno [Beach phase] component, that of Mitchell’s (1971)[,] is a very misleading 

guide if applied to modern mainland excavations….”   

The Locarno Beach Site 

The location of the Locarno Beach site is ideal for a significant ancient 

settlement.  Nestled on the leeward side of a small hill on the south shore of Burrard 

Inlet, overlooking English Bay (Figure 1.1; see also Figure 2.1), this large midden site 

extends northward from the lower elevations of the hillside to the sea.  Limited 

information about the traditional use of the Locarno Beach site area during the 

protohistoric period is available (e.g., Rozen 1979).  This place is known, traditionally, as 

kwó7opelp or qwaqwàpetp in the Musqueam/Halkomelem language (Arcas 2008a) and 

kwek7upay in the Squamish language (British Columbia Provincial Heritage Register 

[BCPHR] 2000a), meaning a place with “lots of” or “many wild crabapple trees” (Rozen 

1979:41).  During “historic times,” this area was well known and utilized by local First 

Nations people, and others, for salmon and trout fishing in the local streams, smelt and 

sturgeon fishing offshore and clam harvesting along the wide stretch of beach, elk and 

deer hunting in the surrounding forests, as well as an abundance of wild crabapple trees 

(an important traditional plant resource [Turner 1995:117-118,1998:182-183]), possibly 

located in the marshy, riparian areas that were once nearby (at Jericho) (Matthews 2011 

[1933]:165; Rozen 1979:41-42; Stiefel 1985:48, 50).  Herring were once plentiful in the 

Inlet (Coupland 1991:87) as recently as a century ago (Matthews 2011 [1933]:165).  Just 

as it had during early post-contact times, the Locarno Beach location would certainly 

have allowed for ease of access to an array of potentially year-round resources in the 

past (Stiefel 1985:50).   

Since Borden’s (1948a) first excavations at the Locarno Beach site in 1948, 

minimally 30 investigations have focussed on the site.  Archaeologically, the commonly 

held view from available reports is that the Locarno Beach site is a seasonal camp 

location that was most intensively occupied during the Locarno Beach phase (ca. 

3500/3300 to 2400 BP) (e.g., Arcas 1993b, 2008b; Matson et al. 1991, 2010; Stiefel 



 

17 

1985), followed by a period of less well-defined occupation during the Marpole phase 

(ca. 2400 to 1200 BP) (Arcas 1993b; Borden 1950, 1970; Matson et al. 1991, 2010).  As 

expected for a seasonal camp, no conclusive evidence of large, permanent houses has 

been reported (Matson 2010) (Table 1.1).   

The placement of the majority of the site within the Locarno Beach phase is 

based on stratigraphically-associated artifacts assumed to be characteristic of the 

phase, in conjunction with radiocarbon dates.  Most of the reported radiocarbon dates 

fall within the accepted range for the Locarno Beach phase (3500/3300 – 2400 BP) 

(Figure 1.2) (Arcas 1993b; Borden 1970; Matson et al. 1991, 2010; Stiefel 1985).  

Available results from faunal analyses for the site suggest that a range of faunal 

resources were utilized by the people that once occupied this place, with a focus on 

salmon, smelt, and herring (e.g., Arcas 1993b; Stiefel 1985).  The presence of herring 

and smelt has been used to suggest seasonal occupation of at least “late winter and 

early summer” (Stiefel 1985:201; Matson and Coupland 2009 [1995]).  

Despite the numerous projects focused on the Locarno Beach site since 

Borden’s time, and aside from the additional faunal data, this interpretation of the site as 

a Locarno Beach phase seasonal camp location differs little from that first offered by 

Borden (1970).  Not surprisingly, this interpretation of the site also bears a strong 

similarity to traits that are expected for the Locarno Beach phase (cf. Table 1.1).  Given 

the favourable location, access to a wealth of year-round resources described above, 

and the extent of past people’s surviving expression on the landscape, as expressed in 

site size, such a narrow interpretation of the past use of this place seems limited.   

As we have seen, Borden’s (1950, 1951, 1970) Locarno Beach phase was based 

largely on his excavations at the Locarno Beach site in 1948, which lead Borden to label 

the Locarno Beach site the phase type site.  Borden excavated the Locarno Beach site 

in 1948 (and, less well known, in 1966), but never produced a detailed report (Carlson 

1979a; Mitchell 1971).  Borden “passed away [in December of] 1978,” leaving a rich 

“legacy…of a large quantity of significant archaeological data” from many sites for others 

to analyze and to report (Carlson 1979b:3, 7), including Locarno Beach.  Since Borden’s 

time, sub-samples of Borden’s 1948 collections have been revisited (e.g., Stiefel 1985, 

Matson et al. 1991; Pratt 1992).  However, ambiguity surrounds many aspects of 

Borden’s 1948 excavation.   
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Although the Locarno Beach site has been the focus of many excavation projects 

since Borden’s time, the resulting data remain unintegrated and obscure, housed within 

archives or discrete “unpublished reports” known as “gray literature” (Ames et al. 

2010:31; Moss and Erlandson 1995:4).  Of these, two systematic excavations in 

particular, Borden’s in 1966 and I.R. Wilson’s in 1995 (see Figure 2.1), are especially 

under-analyzed and unreported.  Describing these collections is one of the outcomes of 

this thesis.   

Thesis Outline 

In the remainder of this thesis, I assemble and synthesize disparate pieces of 

Locarno Beach site data to explore and evaluate the archaeological history of the 

Locarno Beach site and to re-evaluate the lithic artifacts assemblage.  In Chapter 2, I 

develop comprehensive summaries of the contexts, results, and contributions of past 

work at the site through space and time.  This allows me to explore the impacts that past 

work had on site investigations and interpretations over time, and to evaluate the 

representativeness of the data in the context of the site as a whole.  In addition, this 

analysis allows for the identification of already-collected data that could be analyzed to 

improve our understanding of the site and to potentially contribute to regional studies.  In 

Chapter 3, I analyze previously excavated lithics and radiocarbon dates (existing and 

new) for four Locarno Beach site assemblages, including two formerly unanalyzed data 

sets (Borden 1966 and I.R. Wilson 1995).  I first evaluate the variability and relative 

abundance of lithic artifact types per analytical time-period.  Important to this study, my 

temporal units are based on site stratigraphy and radiocarbon dates; temporal markers 

commonly assumed for Gulf of Georgia culture-historic phases are avoided.  I then 

compare these new data to the commonly accepted, expected patterning for all Locarno 

Beach phase sites.  Specifically, I scrutinize and quantify the variability within the lithic 

assemblage to assess the fit between the Locarno Beach site lithic assemblage and the 

current formulation of the Locarno Beach phase.  In Chapter 4, I conclude this thesis 

with a summary of main findings, a brief introspection, and some thoughts for the future.  
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Chapter 2.  
 
Refitting Locarno Beach Site Data  

An artifact assemblage is essentially made up of pieces of broken 
objects.  Refitting the broken pieces together to make a partial or 
complete object is a painstaking, jigsaw-like process, made more difficult 
because many of the pieces are sure to be missing.  But archaeological 
refits can provide a wide range of interesting information about 
archaeological sites and human behaviors [Hirst 2012]. 

Introduction 

Arguably, more archaeologists have investigated the Locarno Beach site than 

any other site in British Columbia.  Yet, the long history of multiple small-scale 

investigations (Figure 2.1) has left a trail of disjointed, poorly synthesized data.  Select 

data associated with discrete excavations have the potential to contribute to an 

understanding of portions of the site.  However, these data cannot be fully utilized since 

obscure site records in tandem with disparate analyses and reporting more generally 

hinder our knowledge of individual projects and, ultimately, the Locarno Beach site as a 

whole.   

The disconnect between, and under-representation of, the Locarno Beach site’s 

archaeological records have resulted in a fragmentary understanding of the site’s 

diverse and rich history.  Over the years, archaeologists have described the Locarno 

Beach site as consisting of “discontinuous and patchy” remnants (e.g., Bussey 

1985a:53) of its once more intact whole.  Since less of the site survives the impacts of 

ongoing development with each passing year, it is especially important to compile and 

evaluate critically the results of the past projects at the Locarno Beach site.  This is the 

goal of this chapter.  

In this chapter, I pull together the disparate pieces of Locarno Beach site data to 

explore and evaluate the archaeological history of the Locarno Beach site.  I develop 



 

20 

comprehensive summaries of the contexts, results, and contributions of past work at the 

site through space and time.  This allows me to explore the impacts that past work had 

on site investigations and interpretations over time, and to evaluate the representative-

ness of the data in the context of the site as a whole.  In addition, this analysis allows for 

the identification of already-collected data that could be analyzed to improve our 

understanding of the site and contribute to regional studies, without additional 

excavation. 

Site Data: Compilation and Organization  

Data Sources 

The archaeological history of this important site has generated a myriad of 

diverse site records.  The data analyzed in this thesis were compiled from all available 

sources of Locarno Beach site information.  Disparate recording and archiving of data, in 

combination with the sheer quantity of recent permit reports, challenged this compilation.  

Furthermore, while many good quality records have survived the test of time, others 

were incomplete or lost.   

Primary sources were accessed for this study wherever possible.  These sources 

include the British Columbia Provincial Heritage Register (BCPHR) records administered 

by the BC Archaeology Branch in Victoria; University of British Columbia’s Laboratory of 

Archaeology (UBC LOA) archives, catalogues, and collections; University of British 

Columbia’s Library Archives, Rare Books and Special Collections (UBC RBSC); Cultural 

Resource Management (CRM) consultants’ records and reports; Master’s theses; 

unpublished research data; and the few published works.  In addition to first-hand 

knowledge about the site from my involvement in recent excavations, this compilation 

includes project information and site investigation data derived from a review of at least 

34 reports and publications and over 40 archived records.   

Data Organization 

I begin by organizing the reports chronologically, looking for trends in the ways in 

which the site was investigated over time.  This compilation includes 31 projects 

beginning with Charles Borden’s initial surface collections in 1947 and ending with 

projects that took place in 2011 (Figure 2.1; Tables 2.1, 2.3 and 2.4).  Field records and 
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reports dating after 2011 were not available at the time of writing.  Some consulting 

projects (CRM) were comprised of single or conjoined phases at the same location (e.g., 

initial archaeological impact assessments (AIAs) plus monitoring of construction 

activities and/or excavation), while other projects encompassed several, more distinct, 

phases.  For individual projects that were not overly large and complex, I summarize the 

project attributes collectively to a single Project Identification Number (ID#).  However, 

more complex projects were summarized and analyzed by their component phases of 

work (e.g., Table 2.3; compare Project ID# 16 [Arcas 1995] vs. ID#s 12 and 13 [Arcas 

1993]).  

Wherever possible, the data summarized here were taken directly from the data 

provided in reports or site records.  Often, however, project details were not reported or 

recorded in their current form (for example, area [m2] of the study location tested and/or 

excavated; area of observed midden deposits; or percent of material screened).  In 

these cases, I deduced and/or calculated the information based on related information 

provided in publications and reports and/or archived material.  In some cases, project/ 

site records lacked sufficient information to make these inferences (e.g., in Table 2.1, 

“NA” (Not Available) is entered for Project Attribute “H” [% Screened for non-controlled 

excavation] for Borden’s projects [ID#s 2 and 3]).  My compilation and scrutiny of the 

data resulted in a significant amount of new insights about the Locarno Beach site and 

its history. 

Basic Site Project Summaries: 1947 to 2011 

I identified three general categories of archaeological investigations at the 

Locarno Beach site: 1) academically based “salvage” excavations/reconnaissance and 

associated lab-based studies; 2) general surveys initiated by provincial and local 

governments to identify and assess archaeological sites in the area; and 3) consulting 

archaeological (CRM) work designed to mitigate development impacts to the site.  These 

categories reflect larger temporal changes in the way archaeology was, and is, 

conducted in British Columbia.  Categories one and two occurred at the Locarno Beach 

site between 1947 and 1991 (Table 2.1); CRM projects (category 3) occurred between 

1991 and 2011 (Tables 2.3 and 2.4).   
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Figure 2.1 Map of the Locarno Beach site area showing locations and general scope of 
past work at the site from 1947 to 2012. 

Note. Projects assigned identification numbers (ID#s) to cross-reference to Locarno Beach Site project 
attribute summary Tables 2.1, 2.3, and 2.4 and for discussion in text.  See Tables 2.1, 2.3, and 2.4 
for project references.  See Williams (2013) for site boundary information and maps.  Base map 
(cadastral and contours) adapted from City of Vancouver “Open Data” available to the public 
(Vancouver 2012). 
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Table 2.1 Summary of attributes of Categories One and Two Locarno Beach site 
archaeological projects from 1947 to 1991 
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Table 2.2 Key to project attributes for project summary Tables 2.1, 2.3, and 2.4 

A) Estimated site area at time of investigation, based on associated records.  If not evident, generally recognized 
site size at time of investigation is assumed (see site boundary maps in Williams [2013]). 

B) Project Categories: (1) = academically-based “salvage” excavations and lab-based studies; (2) = general 
surveys initiated by provincial and local governments; and (3) = consulting archaeological (CRM) work 
designed to mitigate development impacts.  Project Types as outlined on Figure 2.1; plus ME = Mechanical 
Excavation as phase 1 of controlled excavation (e.g., ID# 13, Arcas 1993).  

C) Excavation Units can vary in size.  CE = Controlled, or systematic, Excavation. 

E) Area (m2) estimated from information provided in available records, and includes all area subsurface tested 
(SST) and/or controlled excavated (CE or CE[s]). Where Sub-Surface Testing (SST) and CE both occurred, 
SST area is shown first (e.g., 2 m2 for SST and 4.5 m2 for CE shown as: 2 / 4.5), unless noted otherwise. 

F) Controlled excavation data recovery (basic methods).  Le (N cm) = Levels (depth); La = Layers.  Screening & 
Screen size: S6 = 6 mm screening; S3 = 3 mm screening; (CS) = Column Samples screened. 

G) Area (m2) mechanically excavated as part of assessment or investigation (for SE, ME, or M as noted per 
table).  Area for unsupervised excavations not included. 

H) % of displaced sediment screened in non-controlled excavations; S6 &/or S3 = Screen size (6 mm or 3 mm). 

I) Excavated or sampled percentage of assumed site area at time of investigation (see Line “A”).  Does not 
include area machine excavated during construction monitoring (M).  Sampled = area associated with Lab-
based investigation of previously excavated materials. 

J) Generalized, one work day is assumed to be ca. 7 to 8 hrs. (However, a one day visit to field regardless of 
actual hours worked is considered as one day)   
Affiliation: U = University affiliation; V = Volunteer; Prov = Provincial Archaeology Branch or Division (HCB or 
ASAB); CA=Company Archaeologist; FN = First Nation field assistant. 

K) Artifacts observed?  Yes (Y) or No (N) / Number of Artifacts collected. (p) = partial analysis. (Su) = surface 

L) Samples Collected: C = Carbon / F = Fauna / PE=Paleoethnobotany / CS = Column Sample / Ma = Matrix or 
Sediment / AM = “Ass Mat” or Assorted Materials Bags (i.e., items not catalogued individually) / followed by N 
of sample type, if known. (n) = no analysis; (p) = partial analysis.  

M) Acquired radiocarbon dates: See Table 2.7 for summary of reported DhRt-6 14C dates date estimates to 2011.  

N) Interpretation: Table 2.1 for site/sample.  Tables 2.3 & 2.4 for project area, limited to presence/absence and/or 
condition of cultural deposits only, from largest area to least and general interpretation (where applicable).  
(Further interpretations summarized/discussed in Chapter 2, where applicable).   
AIA and Reconnaissance (R): Int (m2) = Intact Area (if known); Dist = Disturbed; Pot = Potential; No = None 
observed.  Post-Monitoring interpretation noted as [Post-M] if monitoring was a subsequent component of an 
AIA or R (i.e., under same ID#).  General:  PSD = Parts of site destroyed; SD = Deposits destroyed in study 
area.  SBI = Site Boundary Identified; SBR = Site Boundary Redefined/Revised; SBC = Boundary Confirmed.  

O) Significance as per “Impact Assessment Guidelines,” first Implemented in 1982 (see Germann 1982) (Apland 
1993) (also British Columbia 1998).  Scientific / Ethnic / Public (H = High; M = Moderate; L = Low).  Historic 
not shown, as generally rated as “Low.” for all projects.  Most associated with assessments made post-1991 
(i.e., Category 3 projects [CRM] Tables 2.3 and 2.4); but, see project ID# 7, Bussey 1985. (Table 2.1). 

P) P = Published; Re = Reported; ReL = Letter Report; ReS = Student Report/Thesis/Dissertation;  
PaRe = Partially Reported/Published; NRe = No Report or Pending (to 2012); NC = Not Clear from records. 

Q)  For Tables 2.3 and 2.4 only (CRM).  Immediate (from AIA): CE = Systematic Excavation; ME = Mechanical 
Excavation pre-monitoring investigation; M = Monitoring; Nx = No further mitigation required.  Future, Post-
investigation (P): Nf = No immediate impact; future impacts may require mitigation; Nx = No further mitigation 
required (no site deposits identified, or cultural deposits assumed destroyed by current development).  
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Table 2.3 Summary of attributes of Category Three (CRM) Locarno Beach site 
archaeological projects from 1991 to 2001 
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Table 2.4 Summary of attributes of Category Three (CRM) Locarno Beach site 
archaeological projects from 2001 to 2011 
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An Archaeological History of the Locarno Beach Site (DhRt-6):  
1947 to 2011 

Introduction 

As is evident from the project summaries (Figure 2.1; Tables 2.1, 2.3, and 2.4), 

the site’s long archaeological history ranges from sporadic “salvage” excavations during 

the early years to a steady regimen of impact mitigation projects in more recent times, 

punctuated with occasional analyses of already-collected samples.  In this section, I 

provide context and additional information for each project, as required, to facilitate a 

comprehensive review and basic analysis of the Locarno Beach site’s long 

archaeological history.  I highlight contributions that each project or group of projects has 

made to data acquisition and to Locarno Beach site interpretation.  In particular, I 

provide background information on the earlier, less known work at the site.  For the more 

recent projects, where most general information is reported elsewhere, I focus more on 

comparing and contrasting investigative trends.  For general discussions of specific 

investigations in the context of chronology, location, or project specifics, I reference the 

Project ID# assigned to each project (Figure 2.1; Tables 2.1, 2.3, and 2.4).  Investigator 

and year of investigation may be included to further facilitate cross-reference or to cite 

specific sources, as required.   

To best understand the contexts of these projects over the course of the site’s 

archaeological history, I also discuss the various recommended and/or implemented site 

boundary changes made by various Locarno Beach site researchers and the Province 

over the past 60 years.  Not only do the delineated boundaries define the site’s extent for 

site recording purposes, they also contribute to the ways in which the site was, and is, 

administered, sampled, and interpreted.  While showing site boundaries on the site 

maps provided in this thesis would be most conducive to such discussions, Locarno 

Beach site boundaries are not shown on maps or graphics in this thesis in the interest of 

site protection, as mandated by the BC Archaeology Branch and as requested by some 

First Nation communities.  Instead, where applicable, I refer to a supplemental letter 

report, “Locarno Beach Site Boundaries” (Williams 2013), submitted to the BC 

Archaeology Branch.  My boundary report provides a graphic summary of various site 

boundary changes and revisions over time, and summarizes the associated rationales 

(where known) and estimated site areas for each.   
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Two primary factors have contributed to the ways in which archaeologists have 

investigated and administered the Locarno Beach site over time.  First is the overarching 

“salvage” context that has permeated most facets of past work at the site.  The long 

history of data collection immediately prior to, or in the wake of, some form of urban 

development began with Borden’s earliest surface collections at the Locarno Beach site 

in 1947 and has continued, in different formats, to the present day.  As we shall see, 

even the lengthiest, and most extensive, systematic data recovery at the Locarno Beach 

site (Borden’s 1948 excavation) ended with some form of expedient data recovery due to 

impending house construction.  This is a scenario that is echoed at other large, “urban” 

sites throughout the Province.  The second factor is the theoretical and administrative 

contexts in which the work was conducted.  Concerning the latter, the Locarno Beach 

site’s history of investigations unfolds in tandem with the evolution of significant changes 

in Provincial heritage legislation (see Apland 1992, 1993).  I discuss these changes in 

the theoretical and administrative backdrop as they apply to an understanding of the 

Locarno Beach site’s investigative history, specifically. 

The First 45 years: “Pre-CRM” Projects to 1991 

The ten projects discussed in this section (ID#s 1-10; Figure 2.2 and Table 2.1) 

fall under my projects categories one or two, as described in the previous section.  

Seven are academically based “salvage” excavations/reconnaissance or associated lab-

based studies affiliated with a university (UBC); three are general surveys initiated by 

provincial and local governments to identify and assess archaeological sites in the area.  

Although there were relatively few Locarno Beach site investigations between 1947 

to1991 (Figure 2.2), the results of most have contributed to how the site is viewed today, 

of which Charles Borden essentially laid the groundwork.   
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Figure 2.2 Site map highlighting the limited number of projects (10) and the locations of 
the few excavations that occurred between 1947 and 1991. 

Note. For legend, see Figure 2.1.  Borden’s 1947 (ID#1) surface collections associated with a smaller 
DhRt-6 site extent than known today and four small sites he recorded initially in the vicinity (i.e., 
DhRt-8 [Giraud site and “Localities” A and B] and DhRt-9, -11, and -12).  Locations referenced in 
this figure; for site boundary maps, see Williams (2013).  For references for individual projects, see 
Table 2.1.   
Base map (cadastral and contours) adapted from City of Vancouver “Open Data,” available to the 
public (Vancouver 2012). 



 

30 

Dr. Charles E. Borden’s Early Work: 1947 to 1969  

Borden 1947 (ID# 1).  Surface Collections to 1969.  

As part of his work in the larger Point Grey area (e.g., Borden 1947), Borden’s 

first investigation of the Locarno Beach site involved surface collections (including those 

donated by local residents) and site recording at various areas within or near the 

Locarno Beach site from 1947 to 1948 (DhRt-6 Artifact Catalogue [formerly Book A50], 

Dr. Charles Borden DhRt-6 Project Fonds LoAA#12.1/2, UBC LOA Archives, 

Vancouver).  The recorded extent for the Locarno Beach site (DhRt-6) was smaller than 

known today (Williams 2013).  In addition to the 400 catalogued artifacts (ca. 100 

entries)6 specifically associated with the Locarno Beach site (DhRt-6) (most recorded 

just prior to his 1948 excavation [Borden 1948a, ID# 2]), Borden also catalogued at least 

468 surface-collected/donated artifacts between 1947 and 1969, associated with four 

other small sites he recorded in the immediate vicinity of DhRt-6 (DhRt 8, -9, -11, and -

12) (general locations shown in Figure 2.2; see detailed site maps in Williams [2013]) 

(BCPHR 2000a; Borden ca. 1960s; Artifact Catalogue Book A52 [DhRt-8 and -9], UBC 

LOA Archives, Vancouver; DhRt-6 Artifact Catalogue [formerly Book A50], Dr. Charles 

Borden DhRt-6 Project Fonds LoAA#12.1/2, UBC LOA Archives, Vancouver).  

The extent to which Borden considered the artifact collections from DhRt-6 

versus the “other” small sites (i.e., not DhRt-6) in his interpretations of the Locarno 

Beach site or the Locarno Beach phase (e.g., Borden 1950, 1951, 1970) is unclear.  No 

formal reports of any of these early collections exist.  That said, Borden (1950:17) did 

associate the presence of at least some artifact types in these “surface find” 

assemblages (including some donated finds such as “…celts, large and small perforated 

stones[,]…and numerous stone disc beads”]), with a tentative Marpole phase period 

(initially “Locarno Beach III”) at the Locarno Beach site.  In a subsequent publication, 

Borden (1970:99, 103) also mentions the presence of these and other artifact types, 

found “[o]n the surface and in the top layer of the Locarno Beach site” as characteristic 

 
6  While there are ca. 100 entries for DhRt-6 for 1947-1948; one entry (DhRt-6:34) includes 300 

donated disc beads found by a resident near to the site location excavated by Borden in 1948 
(ID# 2) (DhRt-6 Artifact Catalogue [formerly Book A50], Dr. Charles Borden DhRt-6 Project 
Fonds LoAA#12.1/2, UBC LOA Archives, Vancouver).   
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of Marpole; however, the association of specific types with the Locarno Beach site 

(DhRt-6) in particular is less clear.   

While the results of this work contributed, to some degree, to interpretations of 

the Locarno Beach site at the time, in later years the results of this early work gain 

importance.  These small sites (DhRt-6, -8, -9, 11, and -12) first recorded by Borden 

were consolidated in various ways (e.g., Bussey 1985a, 1985b [ID# 7]; Ham et.al. 

1979a, 1979b [ID# 6]) to form the larger Locarno Beach midden site (DhRt-6) known 

today (see Williams 2013: Figures 1 and 2).  However, even though the Locarno Beach 

site (DhRt-6) eventually became an aggregate of these originally small sites, the initial 

artifact assemblages, associated catalogues, and some archival records for these small 

sites remain separate, and under-utilized.  Artifact records (sans provenience) for all 

these site collections (many with photographs) can be accessed online, listed under their 

original site numbers, at UBC Museum of Anthropology (UBC MOA), Reciprocal 

Research Network (RRN) online database (RRN, UBC MOA 2012).  I discuss further the 

implications of these disparate artifact assemblages and catalogues in subsequent 

sections of this thesis. 

Borden 1948 (ID# 2) 

Borden’s first and most famous Locarno Beach site excavation in 1948 was 

extensive and produced a large amount of quality data, including detailed field notes and 

records, a volume of provenienced and unprovenienced artifacts, and fauna, as well as 

charcoal and matrix samples (Table 2.1, lines “K,” “L,” and “M”).  Borden (1950, 1951, 

1970) did analyze some of the resulting data, and partially reported some of the results 

(Matson and Coupland 2009 [1995]).  Ancestral remains encountered during this 

excavation (Borden 1950:13) were also analyzed (Beattie 1980; Heglar 1958).  Although 

he had planned to do so, Borden never produced a full report of his 1948 excavations 

(Carlson 1979a).  Many contextual details of Borden’s 1948 excavation are partially 

reported by others in conjunction with analyses of portions of the collections (e.g., 

Matson et al. 1991 and Pratt 1992 [ID# 9]; Stiefel 1985 [ID# 8]).  However, other details 

remain obscure or are misinterpreted (e.g., location and area of excavation, or amount of 

data produced).  I provide basic background information about this excavation to clarify 

areas of possible ambiguity and to contribute new information not previously reported 

(see, also, Table 2.1).  
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Over the course of almost six months from January to June of 1948, Borden, with 

the assistance of UBC English professor George P. V. Akrigg, systematically excavated 

two large trenches into shell midden deposits situated on an undeveloped lot (Figure 

2.3) (Borden 1948a).  After staking out the trench locations from an established 

horizontal datum, Borden and Akrigg first excavated the larger of the two trenches 

(Trench I: 12.0 m long x 1.5 to 2.5 m wide), starting from level ground at the south of the 

mound and working northward (Figure 2.3; see also trench profile, Figure 2.6) (Borden 

1948a).  Three months later, Akrigg initiated the excavation and recording of a second, 

smaller trench (Trench IV: 8.0 m long x 1.5 m wide), which ran parallel to Trench I 

(Figures 2.3 and 2.4) (Borden 1948a:66; Akrigg 1948).   

 

Figure 2.3 Photo of Borden’s 1948 excavation showing Borden’s two, trenches (Trench I 
[left] and Trench IV [right]) excavated from level ground into the shell midden 
mound that comprised DhRt-6 at the time, looking north.   

Note. Note the high elevation of the area in comparison to the neighbouring lots and the street.  The 
houses across the street are located in what is now the park.  Borden’s “swinging cradle sifter,” 
used for screening (Borden 1948a), can be seen at the north end of Trench IV.   
Image courtesy of Laboratory of Archaeology, UBC, Vancouver, BC, and Musqueam Indian Band, 
Squamish Nation, Stö:lō Nation, and Tsleil-Waututh Nation; LoAA item # 12.1/3/4-36). 



 

33 

 

Figure 2.4 Photos of Borden’s 1948 excavation showing Charles Borden and George 
Akrigg and their nearly-completed trenches (Trench I [photo a] and Trench IV 
[photo b]).   

Note. Images courtesy of Laboratory of Archaeology, UBC, Vancouver, BC, and Musqueam Indian Band, 
Squamish Nation, Stö:lō Nation, and Tsleil-Waututh Nation; LoAA item #s 12.1/3/5-26 [‘zero line’ 
note added] and 12.1/3/7-8.   
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Toward the end of the six months of excavation, Borden intensified data 

collection because the property owner was planning to build a new house on the 

property in the coming months (Borden 1948a).  In the end, with the assistance of 

volunteers from the “neighbourhood,” the two trenches were rapidly expanded across 

the centre of the property (Figure 2.5) to “recover as many artifacts as possible” before 

the arrival of the “bulldozer” on the morning of June 21, 1948 (Borden 1948a:140-150).  

On this last day, Dr. Harry Hawthorne (UBC), first director of UBC’s new (in 1947) 

Museum of Anthropology poignantly observed that “he had sometimes seen history 

made, but this was the first time he was witnessing the unmaking of history” 

(Borden1948a:150).  At the time, Borden (1948a, 1950:14-15, 26) thought that he had 

excavated the last vestige of the Locarno Beach site.   

 

Figure 2.5 Photo of Borden’s 1948 excavation showing post trench excavation salvage 
work, looking north.   

Note. Note the horizontal bands of dark sediment, alternating with shell-rich layers in the profile along 
North wall, possibly representing living surfaces and construction fill.  Also evident in the photo are 
the screen, or “cradle sifter” (Borden 1948a), one of the wheelbarrows used to move midden 
material to or from the screen, and shovels used for excavation.   
Image courtesy of Laboratory of Archaeology, UBC, Vancouver, BC, and Musqueam Indian Band, 
Squamish Nation, Stö:lō Nation, and Tsleil-Waututh Nation; LoAA item # 12.1/3/9-1. 
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Note:  Highlighted “zero” line location enhances “0” elevation line as originally drawn in profile.  As originally drawn, the plotted locations of catalogued, formal artifacts and many potential features are shown, which 
demonstrates the quality of Borden’s data. Note, also, the potential activity or occupation areas evidenced by the ca. 8.0 m (26 foot) long, relatively horizontal deposits at ca. 1.5 m (5 feet) below surface at N40’ to N66’. Possibly 
associated with this are the pit dug into this layer (N43’ to N45’), and the many, potentially associated, horizontal ash and charcoal concentrations. 

Also note the minimally 1.0 m rise in shelly deposits above Borden’s “zero” line at the north end of the trench. Figure 2.4(a) shows a northwest view of this trench (Trench I), in which Borden is shown excavating at ca. 2.0m (7 
feet) below “zero,” at the N76’ mark at the north end of the trench (according to the information on this profile).  Note the second, smaller horizontal layer at 2.4m (8 feet) below surface (between N63’ and N69’), which had two 
large, sandstone slabs placed horizontally on the upper surface (between N63’ and N65’).  These potential features are situated at deeper elevations, below the upper shelly layers.  Importantly, Borden’s radiocarbon dates 
(original date of 2430±160 BP and revised date from the same sample, 2270±100 BP [see Figure 2.8]) are associated with the deeper deposits at ca. 2.41 m (95 inches [ca. 8 feet]) below surface (between N50 and N52) (C. 
Borden, charcoal sample note and list of UBC radiocarbon dates, n.d., Box 51 File 8, Charles Borden Fonds, UBC RBSC; Wilmeth 1978:71) (Table 2.7).  These strata contain minimal or no shell; yet, Borden’s dates are 
employed to situate the majority of the associated data for this Trench (Trench I) and Trench IV (2) within the Locarno Beach phase (e.g., Stiefel 1985).  These are also the general elevations/strata (i.e., below the more dense 
shelly layers) from which Matson et al.’s (1991, 2010) dates of Borden-collected charcoal originated (Pratt 2010:2-3) (see Figure 2.7).  Image courtesy of Laboratory of Archaeology, U.B.C., Vancouver, B.C.; LoAA item # 12.1/4 
(Map:Locarno Beach Trench No. 1-Profile of Westface). 

Figure 2.6 Borden’s 1948 “Trench No. I Profile of West Face” 
drawing, illustrating the depth and extent of the trench,  
complex strata, and several features.  

 



 

36 

As previously discussed (Chapter 1), Borden’s 1948 Locarno Beach site findings, 

in combination with the results of his subsequent work in the Lower Mainland area, 

eventually led Borden (1951, 1970) to develop a viable, first, local cultural historical 

phase scheme for the area (see Figure 1.2) (Carlson 1979a, 1979b), replete with 

characteristic artifact types for each phase.  From this, the Locarno Beach site would 

emerge as the “type site” for the Locarno Beach phase (“ca. 800-200 B.C.”) (Borden 

1970:97-98). 

Initially, Borden (1950:15-17, 1951) identified two, and possibly three, 

“occupation periods” of varying intensity at the Locarno Beach site based on stratigraphy 

and distinctive artifact types (i.e., Locarno Beach I and Locarno Beach II as Locarno 

Beach phase, and a less well-defined “Locarno Beach III(?),” which was limited to 

surface layers and surface collections [as discussed for Borden 1947, ID# 1]).  However, 

as is evident in his subsequent views of the site (e.g., Borden 1970:97), Borden’s first 

interpretation of a multi-component Locarno Beach phase was short-lived (Robinson 

1975:69; Stiefel 1985:62-64).  In the 1960s, Borden combined his Locarno Beach I and 

Locarno Beach II “periods” to form one “Locarno Beach phase” component, based on 

“significant similarities in artifacts common to both” in conjunction with the “small sample 

size” for the Locarno Beach I artifact assemblage (Robinson 1975:69).  Thus, by the late 

1960s, Borden (1968, 1970:97) viewed the majority of the Locarno Beach site (DhRt-6) 

as one of two known Locarno Beach phase “components” for the Fraser Delta region 

(the other being Whalen I, a “lower” component at the Whalen Farm site) (Figure 1.1), 

labelling the Locarno Beach site as the Locarno Beach phase “type site” (Figure 1.2).  

Yet, (as previously discussed) Borden (1970:99-101) maintained that “artifacts that differ 

from types characteristic of the Locarno Beach phase” were recovered from “the surface 

and in the top layer of the Locarno Beach site” that were reminiscent of his Marpole 

phase types.  To explore this potential temporal variability further, I include the lithic 

artifacts from this assemblage in my thesis analysis (Chapter 3).   

While the depth and general make-up of the site deposits encountered by Borden 

in 1948 is known (as reported in Stiefel [1985] and Pratt [1992]), most researchers do 

not seem to recognize that Borden excavated into the side of a shell mound.  This is 

significant because the 3.5 metre (11 feet) deep, stratified, cultural deposits revealed by 

Borden (e.g., Figures 2.4, 2.5, and 2.6) appear to have served often as an exemplar 

against which subsequently excavated deposits were compared—and found wanting 
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(e.g., see Table 2.5).  This reflects, in part, a long-recognized and widespread a priori 

bias by archaeologists towards sites with deep, stratified shell middens (Burley 1980:11; 

Charlton 1980:58).   

Over the years, much of the Locarno Beach site deposits have been razed to 

make way for development (Arcas 1993a:7, 1993b:71; Borden 1950:14-15; Bussey 

1985a:52-53; Cranny and Bunyan 1975a:16; Ham et al. 1979b:8, 25; Sources 2006:20).  

Thus, it is unlikely that midden deposits of the depth, shell content, and level of 

stratigraphic complexity (largely by default of size) encountered by Borden at the site in 

1948 will be found again.  Given this a priori bias, the relatively shallow and less shelly 

deposits, most likely to be found at other parts of the site, have been undervalued by 

archaeologists working at the Locarno Beach site, as elsewhere (Burley 1980:11-12).  I 

return to this point in a subsequent section of this thesis.   

Borden 1966 (ID# 3) 

Prior to the current study, little was known about the details of Borden’s 1966 

excavation7.  Although it is likely that Borden incorporated general observations from his 

1966 work along with his findings from 1948 for subsequent Locarno Beach site 

interpretations (e.g., Borden 1970), Borden never produced a report for his 1966 

excavation and none of the 1966 assemblage was formally analyzed.  Few field records 

for this project have survived.  The following is an overview of previously unreported or 

little known information from the available records for Borden’s 1966 excavation (Borden 

1966a, 1966b; UBC LOA artifact collections).  

In the late summer of 1966, 18 years after his first excavation at the site, Charles 

Borden responded with enthusiasm to the discovery of recently exposed, intact midden 

deposits along the cut bank of a newly bulldozed driveway very near the area of his first 

excavation (Borden 1966b; Archival Notes [N199], Dr. Charles Borden DhRt-6 Project 

Fonds, LoAA # 12.1, UBC LOA Archives, Vancouver).  This excavation was more 

expedient, and less extensive than in 1948.  Over the course of several days, Borden 

 
7  By the 1960s, provincial archaeology permits were required for all archaeological excavations 

on Crown land or at previously designated cites under advisement from the ASAB (Apland 
1993).  Although Locarno Beach was a previously recorded site, I could not locate a record 
for a permit for Borden’s 1966 work.  However, records in general are scant for these early 
years.   
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and a small crew of UBC students systematically excavated a large, square “trench” (ca. 

1.9 m x 1.83 m) into the driveway cut bank (Figure 2.7), recorded the stratigraphy in the 

cut-bank wall, and collected artifacts and fauna as they were exposed by the driveway 

excavation.   

  

Figure 2.7 Photo of Borden’s 1966 excavation, showing trench cut into driveway cut 
bank, looking northwest.   

Note. Image courtesy of Laboratory of Archaeology, UBC, Vancouver, BC, and Musqueam Indian Band, 
Squamish Nation, Stö:lō Nation, and Tsleil-Waututh Nation; LoAA item # 12.1/3/13-14. 

The strata Borden encountered in 1966 were not as deep as those observed in 

his 1948 excavations, but this excavation and its data are no less significant.  Borden 

and his crew excavated in ca. 15 cm [6-inch] arbitrary levels to depths ranging from 1.5 

m to 2.6 m below surface, reaching 17 levels in places (Borden 1966b:Profile,“West face 

of bulldozed cut,” Dr. Charles Borden DhRt-6 Project Fonds, LoAA item # 12.1/4/I02, 

UBC LOA Archives, Vancouver [not shown]).  Some areas were disturbed by old service 

line trenches through parts of the top portion, but most of the excavation was intact, with 

clear stratification (e.g., Figure 2.7).  From the surviving records, it is unclear how much 

of the material was screened.  However, considering the regimen of screening 

undertaken by Borden in 1948, it seems likely that at least the systematically-excavated 
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midden deposits were screened in similar fashion.  As was the case in 1948, after 

Borden excavated his trench, the “bulldozer” moved in to further clear a swathe of 

midden away for urban development (Borden 1966b).  Importantly, the “bulldozed” area 

only included the driveway (e.g., see Figure 2.7), not the entire property; this distinction 

is not made clear in site inventory records (e.g., BCPHR 2000a:14). 

 

Figure 2.8 Photo of Borden’s 1966 Trench looking down into the pit ( .9 m NS x .75 m 
EW) excavated at southwest corner of the trench, showing what was 
recorded at the time as five stake moulds and one small, post mould in basal 
sands.  Two, larger post-moulds, may also be evident in the west wall. 

Note. Identified in the current study are two, possible post-mould features (ca. 33 cm wide, 
superimposed) in west wall.  Stake moulds and small post mould in basal sands as identified in 
Borden’s 1966 trench profile drawings at bottom of Level 17 (2.6 m below surface) (Borden 1966b).  
Image courtesy of Laboratory of Archaeology, UBC, Vancouver, BC, and Musqueam Indian Band, 
Squamish Nation, Stö:lō Nation, and Tsleil-Waututh Nation; LoAA item # 12.1/3/13-16 (north arrow 
added). 

Carefully recorded and sampled, Borden’s 1966 assemblage includes a relatively 

high volume of provenienced (n = ca. 270) and unprovenienced artifacts (n = ca. 400), 

fauna, charcoal, and other botanical samples (Table 2.1, lines “K” and “L”) (DhRt-6 

Artifact Catalogue [formerly A50], Dr. Charles Borden DhRt-6 Project Fonds, 

LoAA#12.1/2, UBC LOA Archives, Vancouver; DhRt-6 Collections, UBC LOA, 

N
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Vancouver).  While minimal field notes have survived, the available field records 

document the excavation well.  These include catalogue records, site photographs (e.g., 

Figures 2.7 and 2.8), detailed plan and profile drawings of the trench, and a profile 

drawing of the driveway cutbank (Borden 1966b).  Borden’s 1966 excavation records 

also reference features rarely documented at the Locarno Beach site.  A concentration 

of stake moulds was noted in plan drawings (Borden 1966a, 1966b) and photographed 

(Figure 2.8).  Scrutiny of these records also suggests that Borden may have 

encountered two, relatively large post mould features (each ca. 33 cm wide, one 

overlying the other) (Figure 2.8) (Borden 1966b).8  Not rare at the Locarno Beach site, 

however, as was the case in 1948, ancestral remains (a burial) were, also encountered 

during the course of Borden’s 1966 excavation (Borden 1966a, 1966b).   

Despite the apparent quality and quantity of Borden’s 1966 data, and the 

identification of relatively rare features, Borden’s 1966 collections have, otherwise, 

remained virtually untouched, unreported, and largely unknown to the present day.  The 

only exception is the ancestral remains.  These have since been analyzed (Beattie 1980) 

and respectfully attended to in ancestral housing at the Laboratory of Archaeology, UBC 

(Patricia Ormerod, UBC LOA, personal communication, 2013).  To facilitate further 

analysis of Locarno Beach site data, I include the lithic artifacts from this assemblage in 

my thesis analysis (Chapter 3). 

Borden 1969 (UBC Anth 420 Class) (ID# 4)  

Borden’s small 1969 excavation, located at the western periphery of the originally 

recorded DhRt-6 (Figure 2.2, cf. Williams 2013:Figure 1), has remained as shrouded in 

ambiguity as his nearby 1966 project (Figure 2.2)9.  Until recently (e.g., Sources 

2011:12, 35), if this project was mentioned at all, the reported details were limited to 

generalized comments about the field crew, timing, and general location of the 

 
8  Arcas (1993b:29 [ID# 13]) reports one “very narrow stake mould”; I.R. Wilson (1995a:3 [ID# 

14]) report observance of a potential “large post hole feature,” but, no other documentation is 
available (I.R. Wilson 1995b). 

9  As with Borden’s 1966 excavation, although a permit would have been required for this 
already registered site, I could not locate a record of a permit.  In any case, for permit 
projects under the jurisdiction of the 1960 Archaeological and Historic Site Protection Act 
(AHSPA), there was apparently no requirement to produce a report of the work, unless 
requested by the Minister (AHSPA 1960, c.2, s.1., Section 6 [2]) (British Columbia 1960).   
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excavation.  Occasionally, when Borden’s work at this location is recognized, it has been 

grouped with Borden’s 1966 work (ID# 3) (Figure 2.1) at the site (e.g., Arcas 

2008b:Table 1).  Some information about this project is included in a small, unpublished 

report (Sneed 1969). 

Completed over two days in late summer by the UBC Anthropology 420 class, 

under Borden’s direction, this relatively small, systematic excavation was initiated to 

investigate and recover ancestral remains that had become disturbed when a small area 

of midden was exposed during residential landscaping (Sneed 1969).  Unlike Borden’s 

earlier work at the site, this excavation was shallow (30 cm), with a specific and limited 

focus.  A small sample of artifacts was recovered from the excavation or surface 

collected in the near vicinity (Table 2.1) (Sneed 1969; DhRt-6 Artifact Catalogue 

[formerly Book A50], Dr. Charles Borden DhRt-6 Project Fonds, LoAA#12.1/2, UBC LOA 

Archives, Vancouver).  Stratigraphy, fauna, and features were also recorded (Sneed 

1969).  A disturbed burial feature with a potentially associated cobble concentration was 

also identified during this excavation (Sneed 1969).  Though limited in scope and 

undertaken under less than desirable circumstances, this project produced valuable 

knowledge that can inform the direction of future mitigative work and site interpretation in 

the vicinity (e.g., Sources 2011 [Sources 2008, ID# 29], at the same location [Figure 

2.1]), and contributes to spatial understanding of the site as a whole.   

Three Inventory Surveys: 1975-1985  

Only three projects focussed on the site over the 15 years following Borden’s 

1969 excavation; all were site inventory surveys (ID#s 5, 6 and 7) permitted and funded 

by the provincial government.  Of these, the first two (ID# 5, Cranny and Bunyan in 1975 

and ID#6, Ham et al. in 1978) appear to have formed part of a provincial government 

initiative to record and assess archaeological sites along BC’s coastlines in the 1970s.  

The third survey (ID#7, Bussey 1985) was the first project at the Locarno Beach site that 

was not administered by a university or the province.  Provincially funded (B.C. Heritage 

Trust), Bussey’s survey was carried out under the direction of the City of Vancouver for 

the purpose of city planning (Bussey 1985a:Management Summary).  All three projects 

resulted in reports submitted to the BCPHR or its predecessor, depending on the year 

(see Apland 1993).  From these surveys, various Locarno Beach site boundaries were 
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introduced that would eventually lead to changes in how the site was viewed, 

administered, and interpreted over time. 

Cranny and Bunyan 1975 (ID# 5)  

Improving upon Borden’s textual descriptions (e.g., Borden 1947, 1950, 1970, 

1974) and (very) preliminary sketch maps (Borden 1948a, 1948b), Cranny and Bunyan 

(1975b:Map) provide the first (albeit rudimentary) inventory map site boundaries for 

DhRt-6 and most of the other small sites previously recorded in the vicinity by Borden 

(1947-1969, ID# 1).  All the re-located sites were found to be in “poor” condition and 

heavily impacted by development, with only “remnants” or “traces” of sites DhRt-9, -11, 

and 12 remaining; DhRt-8 was not re-located (Cranny and Bunyan 1975a:11, 16; 

1975b).  The original DhRt-6 (Borden’s) was found to be less fragmentary than were the 

other small sites recorded in the vicinity.  In general, Cranny and Bunyan (1975a:16, 

1975b:Map) define the extent and location of DhRt-6 much as it was first reported by 

Borden (1950:14) (see Williams 2013:Figure 1).  These results were based on a week-

long, pedestrian survey of the Locarno Beach site area as part of a larger three month 

long inventory of sites along the north bank of the Fraser River, the northern tributaries, 

and the south shore of Burrard Inlet, under the direction of the Province’s Archaeological 

Sites Advisory Board (ASAB) (Cranny and Bunyan 1975a). 

Ham et al. 1978 (ID# 6) 

Shortly after Cranny and Bunyan’s 1975 survey, Ham et al. (1979a, 1979b) re-

surveyed the Locarno Beach site area under the direction of the British Columbia 

Heritage Conservation Branch (HCB) (Archaeology Division), which had replaced the 

ASAB by this time (Apland 1993).  This was part of their extensive study aimed at the 

"Evaluation of Archaeological Sites in the Greater Vancouver Regional District" (Ham et 

al. 1979a).  As with Cranny and Bunyan (1975a), the assessment and recording of the 

Locarno Beach site and vicinity formed only a small portion of an expansive project. 

Relevant to the site boundaries is the fact that Ham et al.’s (1979a) survey was 

not limited to surface inspections, as was the previous survey by Cranny and Bunyan, 

(1975, ID# 5).  In addition to what seems to have been a particularly in-depth review of 

existing site records, which included Borden’s catalogues at UBC LOA (BCPHR 

2000a:14; Ham et al. 1979b), Ham et al. bolstered the results of their surface inspections 
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with ten shovel tests, judgementally placed at various locations on city properties, 

including the park along the beach (Ham et al. 1979b) (Figures 2.1 and 2.2).  Test 

results per location are outlined in Ham et al. (1979b); see also Williams (2013:Figure 1 

and Table 2).  The results of these tests resulted in new proposed site boundaries for the 

north perimeter of the site (Ham et al. 1979b:map; Williams 2013:Figure 1).  That said, 

the locations and results of these shovel tests are rarely discussed in available reports, 

despite the fact that they are the only subsurface tests for most locations along City Park 

lands near the beach.   

The results of this work led Ham et al. (1979a, 1979b) to conclude that the 

intermittent midden deposits observed across the area (including DhRt-6 and the other 

small, recorded sites [DhRt-8, -9, -11, and -12] in the immediate vicinity) were likely 

remnants of a large site area and should, thus, be consolidated to form one, large 

Locarno Beach site (DhRt-6).  Thinking in terms of more fluid places in a cultural 

landscape, this interpretation seems appropriate.  Ham et al. are the first to assess the 

Locarno Beach site in this larger context, drawing the first, encompassing boundary of 

DhRt-6 (Ham et al. 1979a:Appendix 1 [Map 10], 1979b:map) (see Arcas 2008b:Figure 1 

and Williams 2013:Figure 1).  However, Ham et al.’s boundaries were not fully accepted 

by the BC Archaeology Branch or by some Locarno Beach site researchers (discussed 

in subsequent sections).   

Ham et al. (1979a:25) report that “most” of the site had “been destroyed by 

development.”  They recommend that, as a significant site, the surviving 14 percent of 

the now more expansive Locarno Beach site (DhRt-6) (apparently, the remaining, 

potentially intact areas in the “parklands”), should be “designat[ed] and…preserv[ed]” 

“under the [new, 1977] Heritage Conservation Act” (Ham et al. 1979a:9, 29).  While most 

Locarno Beach site reports in subsequent years note that Ham et al. amalgamated the 

boundaries, in fact, it was a recommendation that, at the time, did not take hold. 

Bussey 1985 (ID #7) 

Over the course of about two months in the summer of 1985, Bussey (1985a, 

1985b) and her team sought to relocate and assess 40 previously recorded sites within 

Vancouver City limits.  Funded by the BC Heritage Trust, Bussey’s survey was part of a 

larger project to generate an inventory of heritage buildings, landscapes, monuments, 

archaeological sites, etc. for City of Vancouver planning purposes.  Based on surface 
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inspections and a review of site records, Bussey (1985a, 1985b) recommended that the 

various patches of midden and some of the small sites in the vicinity of DhRt-6 be 

consolidated into one, larger Locarno Beach site (DhRt-6).  This echoes Ham et al.’s 

(1979a) (ID# 6) unimplemented recommendations.  However, Bussey (1985a) excludes 

DhRt-8, retaining this site as distinct from DhRt-6 (with the DhRt-9, -11, and -12 sites 

combined) based on differences in site deposits and surface elevations (BCPHR 2000a) 

(cf. Figure 2.1 and 2.2).  Bussey (1985b) also limited the southwest perimeter of the site 

boundary to below the 10 m contour, west of Tolmie, while Ham et al.’s boundary 

extended further upslope.  The differences between Bussey’s and Ham et al.’s 

consolidated boundaries led to at least some minor debate, with potentially larger 

consequences (discussed below).  

Bussey’s (1985a) survey was the first Locarno Beach site project carried out 

under the provisions of the recently implemented B.C. Archaeological Assessment 

Guidelines, prepared by Germann (1981, 1982) in affiliation with the “Resource 

Management Division of the Heritage Conservation Branch” (Apland 1993:13).  While 

the “significance” of archaeological sites was generally considered for permitted work in 

the province prior to 1982 (see Archaeological and Historic Site Protection Act [AHSPA] 

1960 [British Columbia 1960]) (e.g., Ham et al. 1979a), the “Guidelines” added a new 

level of structure to the evaluation process.  For the first time, the Locarno Beach site’s 

significance was broken into categories (scientific, public, ethnic, and economic) (Bussey 

1985a:51-58) (Table 2.1, line “O”).   

Relevant to the current study, Bussey (1985a:25) reports that relocating the site 

based on existing records was challenged by the fragmentary state of the archaeological 

record for the region at that time; specifically noted, were “incomplete” site forms and “[a] 

lack of published and analysis data from early excavations and a paucity of detailed 

investigations within the study area….”  Bussey (1985a:25) notes that this situation could 

be improved via “[a] synthesis of the results of early archaeological investigations [which] 

would require use of original field notes and detailed examinations of numerous 

collections, both private and public”—the approach taken in this thesis.   

Conflicting, Consolidated Locarno Beach Site Boundaries 

The distinctive difference between the consolidated boundaries recommended by 

Ham et al. (1979a, 1979b) and Bussey (1985a, 1985b) for some areas of the site was 
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the focus of some ambiguity and debate during the 1990s (e.g., Aeon 1995, Arcas 

1993b:4).  A potential, contributing factor to this discussion was the fact that there was 

no “official” site boundary assigned, or accepted, by the ASAB or the HCB Archaeology 

Division, for the Locarno Beach site (DhRt-6) until some years later (Williams 

2013:Figure 2).  Thus, conflicting boundaries were left open to interpretation by fellow 

researchers for some years, especially for the “south west” area, at slightly higher 

elevations, which Ham et al. included, while Bussey did not (e.g., Arcas 1993b:4) (see 

general “southwest” area noted in Figure 2.2, and highlighted in Williams [2013:Figure 

1]).  Bussey’s (1985b) version came to be most accepted by subsequent researchers 

(e.g., Arcas 1993a; Sources 2006).  At some point in the 1990s, Bussey’s site boundary 

was adopted by the BC Archaeology Branch as the “main site boundary” (Cynthia Lake, 

BC Archaeology Branch, personal communication June 2012).  This was despite the fact 

that Bussey’s (1985b) recommended site boundary lacked substantiation via subsurface 

tests.  Bussey (1985a:24, 28) concedes that the lack of sub-surface testing “limited the 

evaluation process,” but maintains there was “sufficient exposure” of midden deposits to 

assess them for her study.   

All further expansions to the Locarno Beach site boundary have been made 

based on Bussey’s (1985a, 1985b) Locarno Beach site boundaries (see Williams 

2013:Figure 2).  Moreover, this boundary appears to have formed a dividing line 

between areas that received archaeological attention and those that did not.  Only a few 

projects (e.g., Aeon 1995 [ID# 15]; Arcas 1995 [ID# 17]; Arcas 2001 [ID# 20]) were 

located beyond the site boundary, as it was known at the time (Figure 2.1, cf. Williams 

2013:Figure 2).  As the majority of subsequent archaeological work at the Locarno 

Beach site appears to have been “required by the Vancouver Planning Department” 

(Arcas 2007:16), it is likely that Bussey’s site boundaries for the Locarno Beach site may 

have been used by the City of Vancouver to determine which developments in the site 

area would require archaeological inspection prior to development, and which ones 

would not.  

University-based Analyses and Reconnaissance, 1985 to 1991 

In the mid to late 1980s, several “lab-based” University projects involved analysis 

or re-analysis of samples from Borden’s 1948 collection.  Designed to augment 

archaeological understanding of the local and regional culture historic phase 



 

46 

chronologies in the region, these projects (ID# 8, Stiefel 1985; and ID# 9, Matson et al. 

1991 and Pratt 1992) (Table 2.1; Figure 2.2) also contributed important data that 

improved archaeological understanding of the Locarno Beach site in the process.   

The year 1991 represents a pivotal year in the archaeological history of the 

Locarno Beach investigations, moving from those with a research focus, to those 

explicitly driven by development of the site.  The first two Locarno Beach site 

investigations first reported that year (Matson et al. and Pratt, ID# 9) were the last strictly 

academically-based projects to focus on the site.  The third project (Arcas 1991, ID# 11; 

Table 2.3, Figure 2.1) was the first of many formal Archaeological Impact Assessments 

(AIA’s) at the site, where the client or developer pays for the work.  This shift in focus at 

the Locarno Beach site echoes a well-recognized, province-wide pattern that had been 

building just prior to this time (Apland 1993; Carlson 2003) (as evidenced by Bussey 

[1985a, ID# 7])—i.e., the rise of CRM-based archaeological investigations designed to 

mitigate development impacts.  I discuss below the two academically-based projects that 

took place from 1985 to 1991 (ID#s 8 and 9) and discuss the 1991 CRM project (ID# 11) 

in the next section. 

Stiefel 1985 (ID#8): The First Faunal Analysis 

Stiefel’s (1985, ID# 8) UBC master’s research explores Locarno Beach phase 

(ca. 3500/3300-2400 BP) subsistence and seasonality in the Lower Mainland area using 

fauna samples from several sites in the area, including a sub-sample sorted and 

screened from Borden’s 1948 Trench I (Stiefel 1985:86) (Table 2.1).  Based on limited 

Locarno Beach site data, Stiefel (1985:201) concludes that the predominance of smelt 

and herring, “aggregated” with evidence for the procurement of shellfish, waterfowl, and 

flatfish, “suggests that DhRt-6 was occupied for short periods (perhaps five or six weeks) 

at any one time between late winter and early summer.”  This interpretation in turn was 

used to make inferences about the Locarno Beach phase “subsistence economy.”   

In addition to providing the first Locarno Beach site faunal analysis, Stiefel 

(1985:57-65) also describes details of Borden’s 1948 excavation that were not 

previously known.  While Stiefel’s research is a significant contribution to our 

understanding of the site’s faunal record, the sample is limited.  I return to a discussion 

of data limitations in subsequent sections of this chapter.   
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Despite the age of this study, and considering that there have been subsequent 

faunal analyses for the Locarno Beach site (e.g., Arcas 1993b [ID# 13] and, more 

recently, Sources 2011 [ID# 29] [Figure 2.1] and Madrone 2012), Stiefel’s fauna analysis 

is still the best known.  Perhaps this is because it is highlighted in Matson and 

Coupland’s (1995) book, “The Prehistory of the Northwest Coast.”  While Matson and 

Coupland (2009 [1995]:165-166) cite Stiefel’s work as “[o]ne of the best sources of 

information presently available on Locarno Beach [phase] subsistence,” they also note 

that the “many questions about analyzing [Borden’s] old collections” for faunal analyses 

are recognized as a limiting factor.  In fact, the “adequa[cy]” of this study to fully reflect 

subsistence practices (along with the few others that focussed on Locarno Beach phase 

sites at the time) is questioned (Matson et al. 2010: III-1). 

Ca. 1991, Matson et al. and Pratt (ID# 9) 

Matson et al. (1991) (ID# 9), augment Borden’s initial radiocarbon dates for the 

Locarno Beach site, adding two new radiocarbon date estimates from Borden’s 1948 

Trench I charcoal samples (i.e., SFU 767, 2840 ±80 BP and SFU 766, 3280 ±70 BP) 

(see Table 2.7).  These two new radiocarbon dates for the site brought the total dates for 

the Locarno Beach site to four.  However, Matson et al. (1991:131) subsequently 

“rejected” Borden’s (1970) two dates (S-3, 2430 ±160 BP and S-3bis, 2270 ±100 BP) for 

the Locarno Beach site, in part, because their new dates “are [more] in accord with other 

Locarno Beach dates” than are Borden’s.  Matson (2010:4) notes that this “redating” of 

Borden’s 1948 Locarno Beach site charcoal samples, in conjunction with new dates for 

Borden’s (1950, 1970) Whalen Farm components, helped to “confirm[]” the regional 

Locarno Beach phase date range (“2500-3300 RCYBP”) noted by “others (e.g., Mitchell 

1971, 1990).”   

Pratt (1991, ID# 9) reanalyzed and reclassified Borden’s 1948 artifact 

assemblage, adding to the sample by pulling additional provenienced artifacts from 

Borden’s “Assorted Material [Ass Mat] bags”10 (Pratt 1992:215).  Her goal was to 

compare the Locarno Beach phase type-site assemblage with a potential Locarno Beach 

phase component at the Crescent Beach site.  She did this to both facilitate Matson et 
 
10  Assorted (or Associated) Materials that Borden collected, but did not catalogue individually in 

the field.  These bags are often provenienced, and may contain lithics only, lithics and fauna, 
or an admixture including some matrices. 
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al.’s (1991) research at the Crescent Beach site and, also, for her Master’s research, 

which explored the characterization of the Charles phase (Pratt 1992).  Pratt’s updated 

classification of Locarno Beach site artifacts and well-described artifact classification 

scheme (Matson et al. 1991:28-42, 131-146; Pratt 1992:Appendix A, B, and C; see also 

Pratt 2010b) provides an important reference for subsequent classification of additional 

Locarno Beach site artifacts (e.g., Arcas 1993b), and is a primary source of the artifact 

classification used in this thesis (Chapter 3).   

Like Stiefel (1985, ID# 8), Pratt (1991:130, 1992:212-213, 2010a:1-2) describes 

aspects of Borden’s 1948 excavation, supplementing what was previously known about 

Borden’s work at the site.  While recognizing a potential Marpole component may be 

evident for the surface layers of the Locarno Beach site (as reported by Borden [1950, 

1970]), Pratt, like Stiefel, also considered the majority of Borden’s 1948 artifact 

assemblage as “representative of the Locarno Beach phase” (Pratt 1992:215, 223).  This 

was supported by Matson et al.’s (1991:131) new radiocarbon dates for the assemblage, 

not “diagnostics.”  However, recognition of the Locarno Beach site as the phase type site 

may also have been a factor.   

The Last 20 Years: CRM Projects 1991 to 2011  

In this section, I discuss 21 CRM-oriented projects that have taken place at 17 

discrete locations across the Locarno Beach site from 1991 to 2011 (Figures 2.1 and 

2.9).  As previously mentioned, field records and reports dating after 2011 were not 

available at the time of writing.  The majority of the resulting permit reports and 

associated inventory records for projects summarized in this study are available for 

review through the BC Archaeology Branch upon request.  Considering this, and the 

large number of projects that took place during this time period, I limit the following 

overview to general discussions and analyses of the contexts and trends that have 

characterized these projects over time and space.  Summaries of project attributes are 

provided in Tables 2.3 and 2.4.  Where relevant, I describe and analyze the decisions 

that directed the work and the contributions of the resulting data to our overall 

understanding of the site.   
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Figure 2.9 Site map highlighting CRM site projects from 1991 to 2011 (ID#s 11 to 31), 
focussed on 17 locations across the site.  

Note. For Legend Key, see Figure 2.1.  Post-assessment work is summarized under the same project 
ID# as associated initial assessment, except for Project ID#s 13 & 19 (Table 2.3) and Project ID#s 
24, 28, and 30 (Table 2.4).  Projects that took place prior to 1991 are shown in gray for comparison.   
See Tables 2.3 and 2.4 for individual project references and additional project details.  To compare 
corresponding site boundaries over time, see Williams (2013:Figure 2)  
Base map (cadastral and contours) adapted from City of Vancouver “Open Data” available to the 
public (Vancouver 2012).  
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The following excerpt from the BC Archaeology Branch website aptly describes 

the framework under which all CRM work at the site is structured; thus, it also provides a 

frame of reference for subsequent discussion of the work modelled by it. 

The purpose of a heritage inspection [under section 14 of the Heritage 
Conservation Act, or HCA] is to assess the archaeological significance of 
land or other property.  In this regard, the inspection determines the 
presence of archaeological sites which warrant protection, or are already 
protected, under the HCA.  A heritage investigation is undertaken in order 
to recover information which might otherwise be lost as a result of site 
alteration or destruction.  Site alteration permits are issued under section 
12 of the HCA when the Branch has reviewed and approved an 
Application for Alteration Permit….  The site alteration permit authorizes 
the removal of residual archaeological deposits once the inspection and 
investigation are completed [British Columbia 2012]  

Scope of CRM Work 

CRM initial assessments have, by definition, determined the direction of almost 

all archaeological work (and data recovery) at the Locarno Beach site since 1991 (e.g., 

Table 2.5).  From 1991 to 2011, CRM projects at the Locarno Beach site have resulted 

in the supervised excavation of upwards of 1000 m2 of the area within (or, on rare 

occasion, just beyond) the delineated site boundaries (Figure 2.9, cf. site boundary 

maps, Williams [2013]).  This tally includes all CRM-related excavations (i.e., sub-

surface testing, controlled or systematic excavations, mechanical excavation monitored 

during subsequent development) (Figure 2.9; Tables 2.3 and 2.4).  The majority of the 

excavated area contained at least some cultural deposits ranging from disturbed to intact 

(Figure 2.9; Tables 2.3, 2.4, 2.5, and 2.6).  This excavated area (ca. 1000 m2) represents 

only about one percent of the currently-interpreted size of the Locarno Beach site (ca. 

100,000 m2) (see Williams 2013:Figure 2).  Based on my calculations of available 

information, of the total area excavated (ca. 1000 m2), only ~ 25% (ca. 250 m2) was 

screened.  Also, of the one percent of the site area that was excavated (ca. 1000 m2), a 

relatively small area (ca. 17.25 m2, or 1.7%) was sampled via some form of systematic 

or controlled excavation (Tables 2.3 and 2.4, line “E”).  This is a minute portion (i.e., 

.02%) of the site as a whole.   
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Table 2.5 CRM work flow summary for 16 Locarno Beach site impact assessments, 
showing interpretations, recommendations, and project ID#s for associated 
post-assessment work.   

Invest. 
 &  
Year  

Project 
ID# & 
(Type) 

Deposit Deptha  

(Max., m) 

Identified Anthropogenic 
Soils from Assessment 
(generalized, in descending 

order of extent)b 

Scientific 

Significancec 
Assessment 

Recommendationd 

Post-
Assessment 
Project ID# 
(Type) 

Arcas 
1991 

11 (AIA)  None None;  
(No shell; ca. 1.0 m “brown to 

dark brown…sand…” e ). 

None No further work X 

Arcas 
1993 

12 (AIA)  ca. 1.0 to 1.5 Shell-Intact / some Disturbed  Moderate-High CE (SDR) +Monitoring 13 (CE/M)  
(H. Inv.) 

IR W 
1995 

14 (R)  ca. 1.0 to 1.5 Shell-Intact / some Non-shell-
Intact / Some Disturbed 

High CE (SDR) +Monitoring 14 (CE/M) 

H.Inv.) 

Aeon 
1995 

15 (R)  Not Applicable  
 (No SST) 

None None Monitoring to test 15 (M) 

(SAP) 

Arcas 
1995 

16 (AIA) ca. 1.0 to 1.5 Small area Shell-Intact / Small 
area Non-shell-Intact 

Low-Moderate Monitoring 16 (M)  
(SAP) 

Arcas 
1995 

17 (AIA) None None; likely that “midden 
deposits” “never present” at 

this location f 

None No further work X 

Arcas 
2000 

18 (AIA)  ca. 1.0 Shell-Intact / Non-shell-Intact / 
some Disturbed 

Moderate-High/ 
Low-Moderate 

Monitoring 19 (M) 
(SAP) 

Arcas 
2001 

20 (AIA) None None. If was there, now 
destroyed. (10 lithic artifacts 
surface collected) 

Low No further work X 

Alex’der
2003 

21 (AIA)  ca. 0.3 to 0.4  Non-shell-Disturbed / no 
material culture identified. 

Low Monitoring No 
Development 

Arcas 
2004 

22  (R) Not Applicable 
(No SST) 

Non-shell-Disturbed Low Monitoring 22 (M) 

(SAP) 

Sources
2005 

23 (AIA)  ca. 0.5 Non-shell-Disturbed High (based on 
site as a whole) 

Monitoring 24 (M) 

(SAP) 

Arcas 
2005 

25 (R) Not Applicable 
(No SST) 

Non-shell Disturbed, already 
impacted by development; 
Small area possibly left intact 

Not Applicable No further work; some 
future avoidance 

X 

Arcas 
2006 

26 (AIA) None  None; absent, if once present, 

now “destroyed” g 

None No further work X 

Arcas 
2008 

27 (AIA)  ca. 0.6 to 0.9 Non-shell to Minimal-shell-
Disturbed 

Moderate   Monitoring 28 (M) 
(SAP) 
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Invest. 
 &  
Year  

Project 
ID# & 
(Type) 

Deposit Deptha  

(Max., m) 

Identified Anthropogenic 
Soils from Assessment 
(generalized, in descending 

order of extent)b 

Scientific 

Significancec 
Assessment 

Recommendationd 

Post-
Assessment 
Project ID# 
(Type) 

Sources
2008 

29 (AIA)  ca. 1.0 to 2.0 Shell-Intact / Non-shell Intact 
Disturbed 

High CE(SDR) +Monitoring No 
Development 

Amec 
2011 

31 (AIA)  ca. 1.0 to 1.5 Shell-Intact / Non-shell Intact / 
Disturbed 

High CE(SDR)  
+Monitoring h 

Report Pending 

a Top 10 to 50 cm may be disturbed or non-cultural fill.   b Extent of various deposit types vary per location.   
c “Scientific” is the only variable “significance” for the Locarno Beach site; site significance as a whole rated as 
“high,” “ethnic” as “high” & “public” and “historic” as “low.”   d Avoidance is always the first recommendation; listed 
recommendations to mitigate immediate impacts only, should development proceed.  e Arcas (1991:5).    
f Arcas (1995:7, 9).   g Arcas (2007:20).  h Some impacts planned to be avoided by project redesign (personal 
observation). 

Notes. R = Reconnaissance; AIA = Archaeological Impact Assessment; CE (SDR) = Controlled Excavation 
(Systematic Data Recovery); M = Monitoring; ST = Shovel Test.  Most post-assessment work is summarized 
under the same project identification number (ID#) as the initial assessment project.   
Only five additional “non-assessment” Locarno Beach site projects are summarized with distinct project ID#s 
(ID# 19 [Table 2.3] and ID#s 24 and 28 [Table 2.4]).  For project locations, see Figures 2.1 and 2.9.   
See Table 2.6 for more detailed summary of monitoring projects that did not first involve systematic data 
recovery.  For reference information for individual projects, see Tables 2.3 and 2.4. 

Systematic Data Recovery via Controlled Excavations 

Of the Locarno Beach site CRM projects summarized in this study (Tables 2.3 

and 2.4), four involved some level of systematic data recovery.  This includes two larger 

excavations in the early 1990s carried out under Heritage Investigation (H. Inv.) permits 

and two small excavations in 2005 and 2008 as part of initial assessments (AIAs) 

(Tables 2.3 and 2.4).  Currently, well-provenienced data from only the first of the two, 

larger post-assessment, systematic excavations (Arcas 1993, ID# 13; Table 2.3) have 

been analyzed and reported (Arcas 1993b).  The second of these (I.R. Wilson 1995, ID# 

14) was partially reported (I.R. Wilson 1995a; Mathews and Wilson 2002); however, the 

bulk of the associated data have, prior to this study, remained unanalyzed.  My review of 

the substantial field records for this project (I.R. Wilson 1995b), in addition to that 

available in the small available reports, provides some details about this project that 

have not previously been reported (I.R. Wilson 1995, ID# 14; Table 2.3).  I include new 

data associated with this excavation in my thesis analysis, as discussed in chapter three.  

I also incorporate data associated with Arcas’s 1993 excavation in my study.  Additional 

details for this project are included in the following chapter. 
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Part of a recent trend, an excavated evaluative unit (systematic data recovery) 

that formed part of an AIA has produced a small sample of analyzed and reported data 

(Sources 2008, ID# 29; Table 2.4); however, this very recent report (Sources 2011) is 

still not well known.  A small scale regimen of controlled shovel tests during an AIA 

(Sources 2005, ID# 23) at one location with disturbed deposits a few years earlier 

augments the relatively small sample of vertically provenienced data for the Locarno 

Beach site.  More recently, continuing the trend, an additional, small evaluative unit (ca. 

1 m2) carried out during an AIA in 2012 (Madrone 2012 [not summarized in this study]) at 

the location first investigated by Borden in 1966 (ID# 3) (see Figure 2.9) has recently 

been reported.  With the exception of Sources 2006 [2005, ID# 23) excavation, all the 

CRM controlled excavations fully-reported prior to 2013 include a faunal analysis 

component (i.e., Arcas 1993b; Madrone 2012; Sources 2011).   

Of all the CRM work that has taken place at the Locarno Beach site to 2011, the 

reported data for only one of these projects (Arcas 1993b) is generally cited by those 

considering interpretations of the Locarno Beach site’s age, seasonality, or function 

(e.g., Matson and Coupland 2009 [1995]; Matson et al. 2010; Sources 2011).  Arcas’s 

(1993b) excavation report is also the only reported CRM project data subsequently 

accessed by researchers who have recently incorporated Locarno Beach site data for 

regional studies (e.g., Ames et al. 2010; Clark 2010; Matson et al. 2010; McKechnie and 

Wigen 2011).   

Monitoring Work 

Monitoring is undertaken to ensure that adverse project impacts on 
archaeological sites which could not be predicted or evaluated prior to 
construction are addressed… [British Columbia 1998: Monitoring].  

The overriding objective, where remedial action is warranted, is to 
minimize disruption in construction scheduling while recovering 
archaeological data [via “rapid data recovery with little or no opportunity 
for problem-oriented research”; i.e., “salvage or emergency excavation”] 
[British Columbia 1998: Emergency Impact Management]. 

The majority of the total area excavated via CRM work at the site between 1991 

and 2011 (ca. 85%, or 850 m2) was associated with archaeological monitoring of 

machine excavations, which involved less intensive data recovery methods prior to, or 

during, property developments of various scale.  Following from systematic excavations 



 

54 

(Heritage Investigation Permits) on two occasions (i.e., Arcas 1993, ID# 13 and I.R. 

Wilson 1995, ID# 14), this work was usually undertaken exclusively under Site Alteration 

Permits (SAPs) following initial assessments.  While monitoring work was generally 

thought to sufficiently mitigate impacts to areas of the site that had been previously 

disturbed, or appropriately mitigated or sampled beforehand, in fact, several areas of 

intact site deposits were also impacted during this phase of work at locations where no 

systematic data recovery took place (Figure 2.9, cf. Tables 2.5 and 2.6).   

The less detailed data recovery methods associated with the monitoring phase of 

CRM work at portions of the site has resulted in limited data, and variable assemblages 

(Tables 2.3 and 2.4, lines “K,” “L,” and “M”), with most lacking vertical provenience.  A 

comparison of artifact densities and sample representativeness for systematically 

collected data versus those that were not, highlights the negative effects of less-detailed 

data recovery during monitoring work.  For example, Arcas’s (1993b, 1993c [ID# 13]; 

Table 2.3) excavations at a portion of the site with intact site deposits of consistent 

depths produced a large, pre-contact artifact assemblage (n = 1625).  However, of 

these, almost half (40 %, n = 670) are poorly provenienced as a result of monitoring 

mechanical excavations over 93 percent of the total excavated area (ca. 124 m2).  In 

contrast, initial systematic data recovery at the same portion of the site prior to final 

monitoring, produced a high density of vertically-provenienced artifacts (n = 832) from a 

relatively small area (8.0 m2) (Arcas 1993, ID# 13, Table 2.3).  When discussing this 

assemblage, Arcas (1993b:40) reports that little can be said of the only labret (a rare 

type in general [Matson and Coupland 2009 [1995]) in the assemblage because it was 

“found during monitoring.”  Considering the site as a whole, we can expect that the 

differential sampling methods employed by monitoring versus systematic data recovery 

of intact deposits undoubtedly resulted in a similar under-representation of data in parts 

of the site where no systematic data recovery took place (Figure 2.9; Table 2.6).   

Decisions to exclusively monitor development impacts to areas of the Locarno 

Beach site that were known to contain some form of intact deposits appear to decrease 

over time (Table 2.6, compare Arcas 1995, ID# 16 and Arcas 2000, ID# 18/19 with 

Sources 2005, ID#23/24 and Arcas 2008, ID# 27/28).  This potential shift may simply 

reflect the deteriorating state of the site such that less intact (or more disturbed) deposits 

were more likely encountered in recent times or the variability of cultural deposits, well-

known for midden sites, in tandem with the randomness of development locations that 
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require archaeological attention.  On the other hand, this may represent a shift in how 

impact mitigation at the Locarno Beach site has been addressed in more recent years.   

Table 2.6 Summary of six Locarno Beach site monitoring projects, comparing 
expectations per location based on assessments prior to monitoring with 
outcomes and interpretive value. 

Year and Project 
ID#s 

Expectations a prior to Monitoring: 
Assessment Findings, Scope of 
Initial Testing, and Significance b  

Reported Findings and Outcomes; 
Findings as Expected? 

Interpretive Value, 
Monitoring Findings, and 
Comments 

Aeon 1995 
ID# 15 (no 
permit req.) 

No site deposits identified; 
monitoring to test negative result. 

Testing: No sub-surface testing. 
Significance: None 

Findings as Expected? Yes. 

No site deposits encountered.  

 

Administrative 
Negative evidence supports 
Bussey’s (1985) boundary 
(ID# 7).  

Arcas 1995 
ID# 16 

Some intact areas,  

“Approximately 80 m2 of intact 
midden...” (Arcas 1996:11).  (some 
ca. 60 cm thick, below ca. 70 cm of 
disturbed deposits in Shovel Test 
(ST) 2 (North area).  Basalt debitage, 
FCR, and stratigraphy recorded for 
intact deposits (ST 2).   

Some fauna from screened shell 
midden matrix (ST 2) 

Testing: 2 STs; many soil probes. 
Significance: “low to moderate” 
(based on lack of features, small area 
of “shallow” intact deposits, low freq. 
formed artifacts)  

Findings as Expected? Yes (less) 

Smaller than anticipated area of intact, 
midden (< 10 m2), max. “60 cm thick,” but 
“clearly stratified” [Arcas 1996:12, 15-16]). 

 

Administrative 
Midden was once there. 

Possibly very small areas of 
intact midden remain around 
periphery of property (extent 
unclear). 

Collections unclear.  

Some strata similar to those 
identified at portion of site to 
the west, excavated by 
Arcas in 1993.  

Note: initial testing restricted 
by small unpaved area 
surrounding existing house. 

Arcas 2000 
ID#s 18 (AIA) & 
19 (M)  

Some intact areas 

Varying intact midden deposits (ca. 
130 m2) up to 1.0 m deep; (ca. “117 
m3”), some surface disturbance  
(i.e., “shallow, shell midden deposits” 
and extensive area of homogenous, 
non-shelly deposits and/or disturbed) 
(Arcas 2000:9).   

Testing: 14 STs; plus soil probes 
Significance: Moderate-High/Low 
Moderate (varied depending on 
nature of deposits) 

Findings as Expected? Unknown 

Extensive, impacts expected on two 
adjacent lots, one previously undeveloped. 

 

Unknown; report pending.  

Potentially, 130 m2 of ca.  
1.0 m deep intact shell and 
additional non-shell deposits 
impacted.   

Arcas (2008b:Table 1) 
reports that "[s]everal lithic 
artifacts and other cultural 
materials were recovered" 
during this monitoring 
project.   

Arcas 2004 
ID# 22  
(R & M) 

Site deposits present, potentially 
disturbed 

“significant midden deposits were not 
likely to be present” (Arcas 2005a:1).  

Testing: Surface inspection; no sub-
surface testing.  
Significance: Low (based on 
probability of disturbance) 

 

Findings as Expected? Yes (generally) 

“Thin,” non-shell, black sand deposits, ca. 
10 to 30 cm thick were located, but "[n]o 
fire-altered rocks, or artifacts were 
observed...."  

Some generally disturbed deposits of "low-
significance" impacted (Arcas 2005a:9-11).   

Administrative 
“[R]emnants” of potentially 
once "more extensive" site 
deposits (prior to previous 
development) observed. 

Small areas of shallow, 
deposits may remain (Arcas 
2005a:11).  
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Year and Project 
ID#s 

Expectations a prior to Monitoring: 
Assessment Findings, Scope of 
Initial Testing, and Significance b  

Reported Findings and Outcomes; 
Findings as Expected? 

Interpretive Value, 
Monitoring Findings, and 
Comments 

Sources 2005 
ID# 23 & 24(M) 

Shallow, disturbed deposits. 

Lithics (debitage and few formed) 
Samples collected during AIA  

Shallow, disturbed sand deposits 
encountered to depths of .5 m  

Testing: 9 CE(s) STs & 87 probes 
Significance: High (based on site as a 
whole) 

Findings as Expected? Yes. 

“No cultural material”; .3 m thick dark, 
disturbed, silt sand, below .3 m surface 
sands/silts. 

 

Administrative 
Water table reached at 2.0 
to 2.5 m dbs. 

Evidence of site in area.   

Arcas 2008 
ID# 27 & 28(M) 

Generally disturbed site deposits; 
minimal to no shell (Arcas 2008a) 

Scientific significance: “moderate” 
based on type and variability of 

artifacts (including 17 disc beads).c 

Testing: 14 STs (many STs did not 
reach depths below 70 cm dbs.) 
Significance: Moderate (based on 
artifact variability and location of 
tested area) 

 

Findings as Expected? No 

Generally disturbed; but some small areas 
of intact site deposits at deeper levels (non-
shell).   

At least two features encountered: a hearth 
feature, and a pit feature with three placed 
nephrite adzes, “several” beads, lithics on 
stained basal sand (Arcas 2008b:13-14, 16). 

Interpretation limited by monitoring context 
(Arcas 2008b:28-29). 

Few of the 263 collected artifacts were 
provenienced. (including 91 “formed tools” 

and 76+ disc beads).c  Most material 
collected from disturbed contexts. 

A charcoal sample was collected from the 
hearth; no radiocarbon date.  

Interpretive, compromised; 
Administrative 
Some potential St. Mungo 
Phase (Figure 1.2; Table 
1.1) artifact types 
associated with features 
(Arcas 2008b:13-14, 19).  
Considered “significant” due 
to potential age, not 
identified at site before 
(Arcas 2008b:29).   

Small area of intact 
shell/non-shell deposits may 
remain in non-impacted 
peripheral (N) areas of lot. 

Site boundary extended 
southward, upslope to 
encompass lot  

a “Expectations prior to monitoring” refers to the combination of assumptions and criteria on which monitoring was decided for 
assessed site locations; that is, a) the expected, low potential to retrieve quality data from these locations, regardless of 
level of data recovery (barring unexpected finds during the monitoring process); and b) a general awareness that the less 
detailed data recovery normally associated with monitoring work will usually result in data with less interpretive value, 
regardless of site deposit type (e.g., Arcas 1993b:40, ID# 13; Arcas 2008b:28-29, ID# 28).   

b “Significance” refers to scientific significance for each location based on the perceived, potential for each to “yield 
information” that can “enhance” “scientific knowledge” (here, of the site, the region, or BCs “human history”), “if properly 
recovered” (British Columbia 1998:Significance Criteria). 

c Note that 300 disc beads were, in fact, collected by a resident prior to 1948 from the property assessed and monitored by 
Arcas in 2008 (ID# 27 & 28) (DhRt-6 Artifact Catalogue [formerly Book A50], Dr. Charles Borden DhRt-6 Project Fonds 
LoAA#12.1/2, UBC LOA Archives, Vancouver).   

Note. Monitoring projects preceded by post-assessment controlled excavations involving systematic data recovery 
not shown (Arcas 1993, ID# 13, I.R. Wilson 1995, ID# 14).  See Figures 2.1 and 2.9 for project locations and 
Table 2.5 for further assessment project information.  Additional project information (including additional 
reference information) provided on Tables 2.3 and 2.4.   

Overall, to 2011, there seems to be no clear pattern surrounding monitoring work 

at the Locarno Beach site.  What is clear, however, is that on at least two occasions 

(e.g., Arcas 1995, ID# 16 and Arcas 2000, ID# 18/19; Table 2.3) the expectation that 

non-pristine site deposits would not produce data worthy of detailed sampling resulted in 
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impact management via monitoring only, instead of at least some systematic data 

recovery at site locations subsequently destroyed by development (see Table 2.6).  

While the potential for data loss in the former case (Arcas 1995, ID# 16) appears 

minimal, the effects of the decision to monitor in the latter case (Arcas 2000, ID# 18/19) 

where potentially more intact site was noted are unclear.   

Of interest, in only one case (non-permit project Aeon 1995, ID # 15), was 

monitoring undertaken to confirm a negative test result.  More generally, negative 

assessment findings resulted in no further archaeological scrutiny for such locations (n = 

4, see Table 2.5).11  I am not aware of any follow-up for sites that produced negative 

findings. 

Monitoring Trends 

Prior to the advent of CRM mitigative work at the Locarno Beach site in 1991, 

residential development likely resulted in the destruction and removal of unaccounted for 

volumes of potential cultural deposits from the site (Arcas 1993b, 1997; Borden 1950; 

Bussey 1985a; Sources 2006).  Since 1991, the majority of site impacts have been 

archaeologically monitored; several on a large scale (Tables 2.3 and 2.4).  For example, 

Arcas (1993b:13 [ID# 13]; Table 2.3) reports the removal of “truckloads” of material from 

the study property at the site during the post-excavation, monitoring phase of work.  

Some of these matrices were already disturbed; some may have contained no site 

deposits at all.  The volumes of cultural deposits removed as part of Arcas’s 1993 work 

at the site were screened for artifacts and other cultural remains by First Nations 

representatives at secondary locations, post-removal (Arcas 1993b).  Screening of less 

than half of this material, predicted to contain “thousands…of significant and/or 

diagnostic artifacts” as a whole (Arcas 1993b:13), returned ca. 800 artifacts (Arcas 

1993c).  Intensive screening such as this, however, was an unusual event in such 

situations.  More generally, these large volumes of sediments were visually inspected, 

raked, and screened as well as time allowed during on-site monitoring, before being 

removed from the property, and the site.  Depending upon the size of the field crews 

(which were relatively small prior to 2001) and the pace of mechanical excavation, this 
 
11  In these cases, the developers were consistently notified that such negative findings did not 

rule out the possibility that cultural remains may yet be discovered at these locations.  
Developers were also reminded of the Heritage Protection Act, and the requirement to report 
such finds, should they occur. 
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has likely meant that only a portion of the material was inspected in this way (e.g., Arcas 

1996 [ID# 16], 2008b [ID# 28]; Tables 2.5 and 2.6) (Tables 2.3 and 2.4, compare lines 

“G,” “H,” and “J”).  To 2008, other monitoring projects have likely resulted in the 

disturbance or removal of equally large volumes of sediment or site deposits of various 

levels of intactness or content (e.g., Arcas 2000; ID#16 [unknown, report pending] and 

Arcas 2008b; ID# 28) (Tables 2.3, 2.4, and 2.6; see also Figure 2.10).  

Since 2010, large-scale monitoring projects at the Locarno Beach site appear to 

be on the wane and there are increased efforts to avoid site destruction through the 

implementation of construction project re-design (personal observation).  More recently, 

there has also been an increase in sampling and/or systematic data recovery at parts of 

the site that may have been passed over as less scientifically significant in the past 

(personal observation).   

CRM Sampling: 
The Significance of Significance and the Decision-making Process 

The generation of a CRM project has nothing whatsoever to do with an 
archaeological problem.  CRM is generated by nonarchaeologists and 
concerns potential impact on a particular piece of real estate.  The initial 
input is spatial.  The archaeologist is thus deprived of the rationales that 
are used, implicitly or explicitly, to make all of the decisions known to 
influence the quantity, quality, and nature of archaeological data.  The 
notion of relevance that guides the selection of resources in problem-
oriented research is replaced by a less well-defined notion of significance 
[Dunnell 1984:68]. 

Significance decisions must be seen as sampling decisions because they 
determine, more than any other decision in the whole process, which 
elements of the record will survive into the future [Dunnell 1984:70, 
emphasis in original]. 

For each of the 17 initial assessments that took place on parts of the Locarno 

Beach site between 1991 and 2011, there is generally a positive correlation between the 

assigned scientific significance and the recommended level of investigative effort (Table 

2.5).  In fact, of the many significance ratings (i.e., “ethnic,” “scientific,” “public,” and 

“historic” and/or “economic”) that combined to form an overall significance for assessed 

portions of the site (British Columbia 1998:Significance Criteria, also British Columbia 

1987), only the scientific significance rating varied between projects (Table 2.5; see 

Tables 2.3 and 2.4, line “O”).  According to the Province’s Archaeological Impact 
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Assessment Guidelines, “scientific significance” is valuated based on“[t]he potential [for 

sites, or part of sites] to yield information which, if properly recovered, will enhance 

understanding…,” especially “in terms of their potential to resolve current archaeological 

research problems” (British Columbia 1998:Scientific Significance, emphasis added).   

For the Locarno Beach site, scientific significance ratings for tested portions of 

the site were most often based on the presence/absence and the perceived integrity of 

identified cultural deposits (e.g., intact vs. disturbed) (Figures 2.1 and 2.9; Table 2.5).  

While significance based on other criteria (e.g., intact burials, features, or temporally 

characteristic, or “special use” artifacts (British Columbia 1998:Appendix D) was 

considered, the limited extent of subsurface-testing associated with most initial 

assessment projects (Tables 2.3 and 2.4, lines “D” and “E”) probably precluded optimal 

identification of such important cultural remains prior to further post-assessment work.   

When scientific significance ratings for tested areas of the Locarno Beach site 

seemed straightforward (i.e., high, low, or absent), recommendations for further action 

were funnelled in one of three directions: 1) no cultural deposits = no scientific 

significance = no further work required (e.g., Arcas 1991, ID# 11; Arcas 1995, ID# 17) 

(but see, Aeon 1995, ID# 15); 2) intact deposits = high scientific significance = controlled 

excavation/systematic data recovery and subsequent monitoring; or 3) completely 

disturbed cultural deposits = low scientific significance = monitoring only [barring other 

significance criteria, noted above]) (Table 2.5).  Expectations for the low potential of 

apparently disturbed areas to produce valuable data, regardless of investigative effort, 

lead to recommendations for exclusive monitoring of construction activities instead of 

more detailed data recovery (e.g., Arcas 2004, ID# 22; Arcas 2008, ID# 27; Alexander 

Heritage [Alexander] 2003, ID# 21) (Table 2.5).  The latter decision was predicated on 

the expectation that monitoring, known to involve less-detailed data recovery (as 

previously discussed), would be a sufficient level of data recovery for areas perceived as 

less scientifically significant (Table 2.6).  At the same time, monitoring would ensure that 

impacts to unexpected (i.e., unpredicted), more significant cultural remains (e.g., 

ancestral remains, especially intact burials, or features), if encountered, could be 

managed via less optimal and expedient “emergency excavation” (British Columbia 

1998: Emergency Impact Management).  On the surface, this decision-making rubric is 

prudent, allowing for optimal expense of time, money, and protective efforts. 
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Embedded within this seemingly straightforward, decision-making process, 

however, is a gray area between these extremes (i.e., no cultural deposits and disturbed 

deposits = not significant; intact = significant).  Not all studied areas of the Locarno 

Beach site that contained intact cultural deposits were assigned high scientific 

significance; yet, only areas rated with relatively high scientific significance were subject 

to systematic data recovery (Figure 2.9; Tables 2.3, 2.4, and 2.5).  Apart from unique 

circumstances (e.g., the presence of intact ancestral remains), areas with deeper, intact 

cultural deposits with shelly layers were rated with higher scientific significance than 

were shallower intact deposits that contained little or no shell (Table 2.5; see, also, 

Tables 2.3 and 2.4, line “O”) (Figure 2.9, c.f. Williams 2013:Figure 3, showing 

interpolated/predicted site deposit depths and areas of potential shell content for the 

Locarno Beach site).  This is likely due to the fact that the depth and level of stratification 

of site deposits are the first of many criteria listed for assessments of scientific 

significance, following “Archaeological Impact Assessment Guidelines” (British Columbia 

1987: 74, 1998: Appendix D).  These criteria have remained constant since the 

guidelines were first created in the early 1980s (i.e., Germann 1981, 1982).  At that time, 

deep, stratified deposits would have maximized data collection conducive to the interests 

of regional chronology building and refinement (Burley 1980:12) (clearly still a factor at 

the time; e.g., Burley 1979a, 1980; Matson et al. 1991; Pratt 1992).  This need not be the 

case today.  

Because of this catch-22 between presence of deep, shell deposits, site 

significance, and more detailed site explorations, we have a limited understanding of the 

shallower or non-shell deposits at the site.  As of 2011, the bulk of the more recently 

collected, systematically recovered data at the Locarno Beach site (e.g., Arcas 1993b, 

ID# 13;, 14 I.R. Wilson 1995a, ID# 14; and Sources 2008 [2011], ID# 28 [Sources 2008]) 

tend to augment data that have previously been employed to define the site (i.e., the 

central area, in the vicinity of the shell mound first excavated by Borden in 1948, ID# 2) 

(Figures 2.1 and 2.9, cf. Williams [2013:Figure 3]), but contribute little to our potential 

understanding of spatial and temporal variation across the expanse of this culturally 

significant place.   

Since 1991, CRM work at the Locarno Beach site has resulted in a regimen of 

mitigative work associated with minimally 18 discrete locations across the site’s 

delineated expanse (Figure 2.9, cf. site boundary map in Williams [2013:Figure 2]).  All 
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CRM projects at the Locarno Beach site were concerned with mitigating impacts to 

potentially significant cultural deposits.  As a result, most have contributed information 

valuable to provincial administrative interests of site management and site inventory 

(Table 2.5, also Tables 2.3 and 2.4).  However, as of 2011, despite the volume of CRM 

work carried out at the site, surprisingly little of the resulting data is well-situated to 

contribute to broader archaeological interpretations of the site (i.e., age of occupation, 

seasonality, site function, temporal variability, etc.).   

In general, the design of, and results from, individual projects have been treated 

as discrete analytical entities, with only minimal effort taken to integrate these pieces into 

the whole of Locarno Beach site history.  The small sample size and limited 

representativeness of the well-provenienced Locarno Beach site data that have been 

collected during the course of CRM work at the site from 1991 to 2011 are, in part, 

attributable to the variability of site deposits across the expanse of this heavily impacted 

site.  However, decisions made about what parts of the site warranted more detailed 

data recovery (i.e., deep, shelly deposits) versus those that did not have also played a 

role.  Considering this, it is important to view CRM significance ratings for what they 

are—“sampling decisions [that] determine, more than any other decision in the whole 

process, which elements of the record will survive into the future” (Dunnell 1984:70, 

emphasis in original).   

Summary of Investigative Trends over Time 

Prior to the 1970s, archaeological work at the Locarno Beach site was primarily, 

and almost exclusively, overseen by Charles E. Borden (UBC) (Table 2.1).  While almost 

all of Borden’s work at the site could be considered “salvage archaeology” (i.e., 

attempting to recover data that would potentially soon be lost), except for his 

reconnaissance work in 1969, Borden’s work was also research-driven.  In culture 

historical fashion, the focus of Borden’s research was the establishment of a chronology 

for an as yet, archaeologically unknown Lower Mainland.  Ironically, as discussed earlier 

in this chapter, although Borden’s excavations produced an abundance of well-

provenienced data, under-analysis and lack of reporting limited the potential application 

of these data to site interpretation (Carlson 1979a; Matson and Coupland 2009 [1995]), 

or the regional chronology (Carlson 1979b; Mitchell 1971).  As noted by others (e.g., 

Matson and Coupland 2009 [1995]; Pratt 1992; Thom 2010), it is important to consider 
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the limitations of Borden’s “old” collections; however, the information Borden provided for 

future researchers is valuable, if the right questions are asked (Pratt 1992; Thom 2010).   

During the 1970s and 1980s, there was a dearth of archaeological excavations at 

the Locarno Beach site (Table 2.1; see also Figure 2.10).  Importantly, this decade saw 

the beginnings of CRM interests in British Columbia.  However, site protection processes 

were not yet fully in place; residential development continued to impact the site without 

archaeological intervention (Bussey 1985; Cranny and Bunyan 1975a; Ham et al. 

1979a).  Instead, in light of increasing interest in provincial heritage conservation 

(Apland 1993), attention to the Locarno Beach site was in the interest of site inventory.  

To this end, Bussey (1985a), Cranny and Bunyan (1975a), and Ham et al. (1979a) 

(Table 2.1) surveyed the Locarno Beach site area as part of larger, regional surveys to 

assess the condition, or survival, of recorded sites throughout the Lower Mainland and 

the Fraser Valley.  As a result, the Locarno Beach site (DhRt-6) (known as a smaller site 

at the time), and the several, other small sites in the vicinity (DhRt-8, -9, -11, and -12) 

were combined to form the expansive Locarno Beach site known today (see Williams 

2013:Figures 1 and 2).  As will be discussed, this shift had important consequences in 

terms of our potential knowledge of the site, and how the site has been managed over 

time.   

In the mid to late 1980s, three university-based studies turned their attention to 

the Locarno Beach site (Matson et al. 1991; Pratt 1992; Stiefel 1985).  Taking up where 

Borden left off (Matson 1989), each project utilized data originally collected by Borden in 

1948 (Table 2.1).  These studies provided new Locarno Beach data through their 

analyses of Borden’s well-provenienced 1948 collections, including new radiocarbon 

dates (Matson et al. 1991), artifact reclassification (Pratt 1992, 2010a, 2010b), and the 

first faunal analysis (Stiefel 1985).  In general, the result of these projects was an 

improved understanding of the Gulf of Georgia chronology, with some insight gained into 

Borden’s 1948 excavation at the site.  While the resulting data from these projects are 

important contributions to archaeological understanding of the site, these data do have 

limitations that are important to acknowledge.  I return to a discussion of such limitations 

in subsequent sections.   

The year 1991 saw the first excavation at the Locarno Beach site (albeit small 

soil probe tests [Table 2.1]) since Ham et al.’s (1979a, 1979b) few survey tests in 1978.  
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This marks the advent of CRM archaeology at the Locarno Beach site.  From 1991 to 

2011, a large number of consulting archaeologists associated with several companies 

(Figure 2.9; Tables 2.3 and 2.4) visited portions of the Locarno Beach site a combined 

total of more than 20 times to mitigate the potential impacts of ongoing development.  

The dearth of exclusively, academically-based excavations and data analyses at the 

Locarno Beach site during the last 20 years affirms the recognized predominance of 

CRM-based archaeology in British Columbia since the 1980s (e.g., Carlson 2003).  

Aside from the few CRM projects that involved more detailed data recovery (Figure 2.1), 

most interpretations of data resulting from CRM work at the site from 1991 to 2011 are 

more limited to basic descriptions, stratigraphy, and classifications of small samples of 

largely unprovenienced artifacts.  That being said, CRM projects have shed light on 

potential variability of cultural deposits across the site as more locations are tested.  A 

major contribution of CRM work to site understanding has been radiocarbon dates and 

faunal analyses.   

60 Years of Site Investigations: What Have We Learned? 

On the face of it, the Locarno Beach site seems well sampled.  Over the last 65 

years (from 1947 to 2011), the site has been subject to at least 31 investigations, with 

increasing frequency over time (Figure 2.1, cf. Figure 2.10).  As of 2011, minimally 270 

person days have been devoted to fieldwork at the site (Tables 2.1, 2.3, and 2.4, line 

“J”).  This work has resulted in at least 22 reports, eight publications, two Master’s 

theses, and over 40 archived records (site inventories, catalogues, and field records, 

etc.).  While the time spent in the lab analyzing data and creating these reports and 

records is not known, logistics suggests that, all totalled, minimally 1000 person days 

has likely been spent on some level of investigation of the Locarno Beach site.  The 

monetary expense of this work (let alone the time and expense to archive the resulting 

records and assemblages, and to manage and regulate mitigative work), is undoubtedly 

considerable.   
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a Estimated or reported volumes (m3) include anthropogenic deposits (intact or disturbed) and non-cultural sediments (proportions 

vary per project); estimates are based on interpretations of available information.  Unk. = Unknown (insufficient information for 
estimate).   b Area estimated for monitoring project Arcas 2000, ID# 19 based on potentially impacted area outlined in AIA report 
(Arcas 2000) (associated monitoring report pending, as of 2012).   c Estimated area 30 m2 associated with (Aeon 1995, ID# 15) 
all non-cultural sediments.  d One CRM project in 2010 (Amec ID# 30) (report pending, as of 2012). 

Figure 2.10 Number and type of projects per year from 1948 to 2011 in relationship to 
number of radiocarbon dates and total area excavated per year over same 
time period.  

Note. Area (m2) excavated via sub-surface testing (i.e., shovel tests, augers, or probes not shown (see 
Tables 2.1, 2.3, and 2.4, line “E”).   
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Although an abundance of material culture has been recovered from the Locarno 

Beach site over the years, it is the well-provenienced data that are the most valuable for 

understanding the site as a whole (i.e., age of occupation, seasonality and site function).  

However, of the many investigations that have occurred at the site over the last 60 

years, few involved systematic data recovery (Figure 2.1).  Collectively, from 1948 to 

2011, less than one tenth of one percent (.07%) of the currently recognized site extent 

(100,000 m2) (Figure 2.1, cf. Williams 2013:Figure 2) has been systematically excavated.  

Almost 75 percent of this area (ca. 49.25 m2) was excavated prior to 1991—all 

excavated by, or under the direction of, Charles Borden.  In contrast, between 1991 and 

2011, very little (17.25 m2) of the site was systematically excavated.  Of this small 

sample of well-provenienced data, even less has been analyzed or reported; some only 

partially.  All totalled, this small sample is relied upon for the majority of our 

archaeological understanding of this important place.   

From all this work, it seems important to ask: what have we learned about the 

culture history of this important place over space and time?  How well does the sample 

represent the site as a whole?  How does our view of the site as “Locarno Beach” (e.g., 

Table 1.1) fit the supporting data?  In this section I address these questions sequentially, 

beginning with a summary of resulting site interpretations.   

A Chronology of Site Interpretations  

Not surprising, Charles Borden’s (1970) understanding of the Locarno Beach 

phase type site, closely matched that for the phase itself.  For Borden (1970:97-99), the 

majority of the site’s age of occupation was ~2700 to 2100 BP (i.e., the Locarno Beach 

phase, “ca. 800-200 BC,” uncalibrated) based on one dated sample (Table 2.7) and 

characteristic artifact types.  As mentioned, this was followed by a potential Marpole 

occupation time period, based on artifact types found “on [or near] the surface” (Borden 

1970:99).  Locarno Beach phase subsistence was inductively reasoned to be focused on 

“the sea,” (especially fish, “sea mammal[s],” and shell fish) based on tool types, 

proximity to the ocean, and observed faunal remains (Borden1970:97, 99, 101, 103).  

Lack of evidence for “habitation,” such as the absence of “large-scale woodworking” 

tools (i.e., few, and smaller adze blades, small antler wedges, and no hand mauls), led 

Borden (1970:97, 101, 103) to suggest that Locarno Beach phase people did not yet 

build plank houses known from the “Northwest Coast Cultural Pattern,” and more likely 
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to appear in the subsequent Marpole phase.  Essentially, this describes the Locarno 

Beach phase (see Table 1.1).  Borden (1970:97) also posits that people of the Locarno 

Beach phase culture (i.e., the Locarno Beach type site) had a strong focus on “slate 

grinding,” suggesting a predominance of slate at the Locarno Beach site.   

By the early 1990s, Matson et al.’s (1991:151) (ID# 9) new dates for the Locarno 

Beach site (Table 2.7) “support the usually accepted” Locarno Beach phase date range 

of 3300 to 2500 BP – slightly older than Borden’s original formulation.  Matson et al., like 

Borden, also recognized the potential Marpole occupation and saw no evidence for an 

older occupation (Matson et al. 1991:130-131).  Stiefel’s (1985: 201) (ID# 8) faunal 

analysis adds a new facet to the extant interpretations of the site, by suggesting a focus 

on herring and smelt, “aggregated” with evidence for the procurement of shellfish, 

waterfowl, and flatfish at this location on a seasonal basis, for “short periods” of just over 

a month at a time from “late winter to early summer.”  The lack of evidence for large, 

plank houses at Locarno Beach phase sites (including the Locarno Beach site) is taken 

by Matson to substantiate interpretations of the site as a “seasonally limited non-base 

camp” (Matson and Coupland 2009 [1995]:197).  In contrast, based on artifact variability 

at the site, Pratt (1992:223), also a member of Matson’s team (e.g., Matson et al. 1991, 

2010) posits “that the Locarno Beach site was occupied on a fairly intensive and 

probably multi-seasonal basis during the Locarno Beach phase.”  Pratt (1992:215, 219) 

also notes a relatively high “diversity of artifact types” for the site (compared with the 

Locarno Beach phase component at Crescent Beach [Crescent Beach II]), with many 

“unique…types… represented by [only] one or two….” 

As of 2011, Arcas’s 1993 (ID# 13) project is the only CRM excavation that 

provides absolute dates (n = 7) for the Locarno Beach site (see Table 2.7).  Based on 

these, in association with artifact types and artifact density, Arcas’s (1993b:69-70) 

interpretations of site age in the “part of the [Locarno Beach] site” sampled for their study 

are reported to be similar to those reported by Matson et al. (1991) for the Borden 1948 

assemblage.  In particular, Arcas (1993b:27, 69-70) notes that their sampled area was 

“most intensively occupied during the Locarno Beach phase times” (their dates for this 

occupation (n = 4) range from ca. 3250 to 2350 BP).  The Arcas team also recognized a 

“potentially significant,” but “less-intensive Marpole Phase-aged occupation” (dates [n = 

3] range from 2350 to 1550 BP), followed by a possible “Marpole/Stselax transitional 

period” phase (based on the youngest of the three “Marpole” dates [Beta-70603, 
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1630±80BP) at this location (Arcas 1993b:27, 70, Management Summary) (cf. Figure 

1.2).  Arcas’s (1993b:27) interpretations of a relatively less intensive occupation of the 

site following Locarno Beach phase times are, in part, based on “scarcity of formed 

tools” and the absence of artifact types diagnostic of the Marpole phase.  Where 

inferences to time of occupation have been made based on artifact types in lieu of, or to 

supplement, absolute dates, a Locarno Beach phase occupation is generally posited, 

with some evidence for Marpole (e.g., Arcas 1993b; Sources 2006 [ID#s 23, 24]) and, in 

one case, possibly, a “transitional St. Mungo-Locarno time period” slightly upslope from 

areas previously excavated (Arcas 2008b:29) (Table 2.6).  

Collectively, all the available CRM faunal analyses (to 2011), despite being 

based on small samples, provide a fuller picture of site seasonality and use—but, also, 

highlight the potential range of spatial and temporal variability across the site.  All three 

faunal analyses resulting from CRM systematic excavations at the Locarno Beach site 

(Arcas 1993b, ID# 13; Madrone 2012 [not summarized in tables, see Figure 2.2]; 

Sources 2011, ID# 29) report a range of fauna that varies in concentration (from 

predominantly fish [Madrone 2012] to more varied samples [Arcas 1993b; Sources 

2011]) per location, which could potentially represent various seasons throughout the 

year.  Reported inferences for seasonal range are minimally spring and/or fall, to 

possibly “fall through spring” (Rebecca Wigen 2011:40, for Sources 2011), or, even 

“year round” (Madrone 2012:Management Summary).   

Inferences about site function based on CRM project data (versus assumptions 

based on phase characteristics and interpretations from previous work) are minimally 

discussed in most reports beyond general inferences based on faunal analyses.  

Generally, the faunal resources evident in the reported faunal analyses indicate a wide 

variety of fish, shellfish, mammals, and birds were exploited.  Most identified species are 

known to be associated with the area (Wigen 2011, for Sources 2011 [2008, ID# 29]).  

Features that could shed light on settlement type over the Locarno Beach site’s 

occupational history (e.g., evidence of structures) are lacking.  That said, two recent 

lithic analyses (Sources 2006 [2005, ID#23] and Rudy Reimer 2011a, for Sources 2011 

[2008, ID# 29]) suggest spatial differences in activities based on tool manufacture.  

Temporal variability is observable based on deposition, in lieu of absolute dates.  While 

these analyses do not directly suggest a type of settlement, the first study (Sources 

2006:18) suggests activity peripheral to some form of “nearby” settlement.   
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Summary of Interpretations 

Despite countless hours spent investigating the Locarno Beach site over the last 

60 years, our archaeological knowledge of the site boils down to a few basic facts.  As a 

result of multiple investigations, the boundary of the site has increased exponentially 

over time (Williams 2013:Figures 1 and 2); the site is now considered to be a substantial 

site, spanning considerable time.  Within this expanse, individual reports suggest internal 

spatial variability, but its nature is not well understood.  The focus of the occupation is 

still thought to be a Locarno Beach phase-aged seasonal camp.  Taken together, the 

basic interpretations for the Locarno Beach site as a whole remain similar to that 

proposed by Borden (1970), and generally assumed for the Locarno Beach phase 

(Tables 1.1 and A.1).  

Adequacy of Temporal and Spatial Samples 

On the face of it, the above summaries suggest that there is little new to discover 

about the Locarno Beach site’s culture history.  However, careful scrutiny of the extant 

data suggests that there is considerable spatial and temporal variability that is masked 

by these generalized conclusions.  In this section, I tease apart the data on which these 

grand interpretations have been based. 

Space 

Given the importance of site boundaries for site interpretation and for site 

management decision-making, it is important to understand the rationale for the current 

delineation of the Locarno Beach site boundary.  The current boundary is based on 

compilations of past site records and surface inspections (Williams 2013:Figure 2), with 

no systematic attempts at determining the efficacy of the spatial limits.  That is, despite 

considerable discussion about site boundaries and small incremental expansions, the 

majority of areas along the periphery of the accepted site boundary remain untested.  

Thus, this already extensive site could, in fact, be considerably larger than currently 

conceived.  More important than site size, this potential truncation of the site’s extent 

likely truncates portions of the site’s culture history and results in a somewhat 

homogenized picture of the past.  Ultimately, how we define the site as an analytical and 

administrative unit will have profound effects on how we conceptualize the history of this 

place. 
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There are several lines of evidence to suggest that the current boundary of the 

site, while larger than its original formulation (Williams 2013), may not encompass the 

site’s temporal and spatial variability.  While not originally accepted, Ham et al.’s (1979a, 

1979b) (ID# 6) proposed Locarno Beach site boundary for the originally separate DhRt-8 

area to the west, as well as the southernmost extent of the site, are now encompassed 

by the current site boundary (see general location for DhRt-8 in Figure 2.2, cf. Williams 

2013:Figures 1 and 2 [detailed site boundary maps]) (Cynthia Lake, BC Archaeology 

Branch, personal communication, June 2012).  However, probably based on their review 

of Borden’s surface collections across the area, Ham et al. (1979a, 1979b) also 

advocated expanding the site boundary to the southwest (area noted in Figure 2.2, and 

highlighted in Williams [2013:Figure 1]).  But, perhaps, because no more recent test 

excavations have occurred in this area, Ham et al.’s boundary expansion has not been 

accepted (Williams 2013).  My review of past site records concurs with Ham et al.’s 

interpretations and suggests the site should be expanded to the southwest, or at least be 

tested (where possible).  In particular, my inquiry showed that Borden’s surface collected 

artifacts for DhRt-8 (or the “Girard site”/”Locality A” and “Locality B”) as discussed for 

Borden 1947 (ID# 1) (Figure 2.2) were found along the westward edge of the “southwest 

area” of Ham et al.’s unaccepted site boundary (cf. Williams 2013:Figures 1 and 2) 

(DhRt-8 Artifact Catalogue Book A52, UBC LOA Archives, Vancouver; and DhRt-6 

Artifact Catalogue [formerly book A50], Dr. Charles Borden DhRt-6 Project Fonds 

LoAA#12.1/2, UBC LOA Archives, Vancouver).  

Other more recent administrative decisions about the site’s boundaries serve to 

truncate and simplify our understanding of the variability contained within the Locarno 

Beach locality.  The results of recent tests (e.g., Arcas 1991[ID# 11], 2001 [ID# 20], 2006 

[ID#26]; Alexander 2003 [ID# 21]) (Figure 2.2), several upslope from the current 

southwest boundary, led Alexander (2003) and Arcas (2007:17) to “suggest that…the 

hillside above NW Marine Drive and west of Tolmie [be designated] as a new site, 

separate from DhRt-6.”  Notably, this is the general area first recorded as DhRt-8 by 

Borden [Figure 2.2, cf. Williams 2013:Figure 1]).  It is not clear whether this proposed 

separation was in the interest of administrative benefits or to recognize a special use 

area.  Regardless, such a decision would return this upslope area to something 

resembling the original, more restricted version of this place known as the Locarno 

Beach site, with DhRt-8, once again, a separate analytical unit.  My review of the artifact 
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catalogues for Borden’s DhRt-8 suggests this area may indeed have had a distinct use 

(discussed below).  However, to administratively separate this area from the rest of the 

Locarno Beach locality serves to further homogenize our understanding of the complex 

and varied history of this important place.  

Borden’s Surface Collections: Important Missing Pieces?  

Ironically, the spatial consolidation of Borden’s several small sites (DhRt-6, -8,-9,-

11, and -12) (Williams 2013:Figures 1 and 2) has contributed to a disconnect between 

existing site records and collections, researchers, and the full use of the data in site 

interpretation over both space and time.  While these once-small sites were (with the 

exception of DhRt-8) administered and investigated as one large Locarno Beach site 

(DhRt-6) as early as 1978 or 1985 (see site boundary chronology map, Williams 

[2012:Figure 2]), Borden’s pre-1970 artifact collections associated with sites DhRt-8, -9, 

-11, and -12 (Borden 1947, ID# 1, Table 2.1) remain separate from DhRt-6 artifact 

collections (e.g., RRN, UBC MOA 2012).  In fact, since Borden’s earliest reports, the 

artifact types that make up these collections are rarely mentioned, if at all. 

Not including Borden’s pre-1970 small-site collections with the larger Locarno 

Beach analysis has had consequences for the accepted interpretations of the site’s 

culture history.  For all of these sites, and especially for DhRt-8, the surface artifacts 

consist of types associated with “Marpole” aged components/sites (see types listed in 

Borden 1970; Mitchell 1971, 1990; and also Tables 3.1 and A.1) (e.g., perforated stones, 

stone bowls/mortars, and hand mauls, among other lithic items) (DhRt-8 Artifact 

Catalogue [Book A52], UBC LOA Archives, Vancouver; DhRt-6 Artifact Catalogue, Dr. 

Charles Borden Project Fonds LoAA#12.1/2, UBC LOA Archives, Vancouver; RRN, UBC 

MOA 2012).  This is consistent with Borden’s (1950, 1951, 1970) assertion that many 

surface finds from the vicinity were likely associated with a younger occupation than 

Locarno Beach phase times (i.e., Marpole).  The number of “Marpole-like” objects found 

across the expanse of the Locarno Beach site by Borden and local residents (especially 

in the vicinity of former site DhRt-8) suggests that the Marpole aged occupation of the 

site may have been more extensive than previously thought (cf. Arcas 1993b; Borden 

1950).  Furthermore, while not yet examined in great detail, these surface collections are 

variably distributed across the site, suggesting variable site function over space and 

(perhaps) time. 
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Time  

Considering the long history of excavation at the site, it is surprising that as of 

2011, there are only 11 reported radiocarbon dates to inform our temporal understanding 

for the entire site (Table 2.7).  Moreover, these dates are spatially limited.  All the 

available radiocarbon dates are associated with only two excavations (one of Borden’s 

1948 trenches [Trench I] and several of Arcas’s 1993 excavation units) (Table 2.7), and 

all are in close proximity to each other at the centre of the site (cf. Figure 2.1).  Put 

another way, together, these 11 radiocarbon dates represent only .06 percent of the 

currently estimated Locarno Beach site area (ca. 100,000 m2).   

Of the 11 radiocarbon dates for the Locarno Beach site (Table 2.7), at least four 

may not be equally useful for site interpretation.  As previously mentioned, Matson et al. 

(1991:131; 2010) “rejected” Borden’s (1970) two dates for the site (S-3 and S-3bis) 

(CARD 2011) because these dates did not fit well (i.e., not old enough)12 with their more 

recently acquired dates for the site (SFU 766 and SFU 767), which “are in accord with 

other Locarno Beach dates.”  In addition, Norm Easton’s (Arcas 1993b) two date 

estimates (Beta 67252, 3160 ±90 BP and Beta 69094, 2000 ±80 BP ) were taken from 

the deepest levels of Arcas’s (1993, ID#13) Trench I into potentially sterile sands for the 

purposes of sea level studies (Arcas 1993b:11, Figure 3).  Thus, these dates are 

provenienced below most of the recovered cultural material (Arcas 1993c); that said, 

they may provide additional initial occupation dates.  Importantly, Arcas (1993b:30) note 

that the apparent ca. 1000-year disparity between Norm Easton’s two dates associated 

with the same “beach sediment” layer is not “anomalous”; instead, they suggest this is 

related to spatial variability at the site over time, with the younger dates above basal 

sands to the north of the project area, which is closer to the shore.  This leaves Matson 

et al.’s two dates (for Borden’s 1948 Trench I) and the five dates from Arcas’s 1993 

excavation to best represent most of the material culture associated with the excavations 

and, currently, the entire site (Table 2.7).  

 
12  Matson et al. (2010) also note problems with Borden’s (1970) dates (S-3 and S-3bis) due to 

their acquisition in the first years of radiocarbon date processing. 
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Table 2.7 Reported radiocarbon dates for the Locarno Beach Site to 2011  
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The lack of analyses and low number of excavations prior to 1991 helps to 

explain the dearth of radiocarbon dates during that time.  Many sites in the region were 

initially dated with only a few dates for small samples (Mitchell 1971) (Chapter 1).  In 

contrast, the relatively low number of radiocarbon dates for the many post-1991 

excavations may be associated with the almost complete lack of post-assessment, 

systematic data recovery projects (N = 2), of which one was not analyzed and minimally 

reported (I.R. Wilson 1995a, ID# 14).  Carried out under Heritage Investigation Permits, 

such projects would be required to produce full analysis results where excavations 

governed by other permit types may not (British Columbia 1998:Systematic Data 

Recovery).   

As of 2011, no radiocarbon dates are associated with CRM-oriented, controlled 

(i.e., systematic) excavations that occurred during the assessment phase of work 

(Heritage Inspection Permits) (e.g., Sources 2008, ID# 29 [2011]), or from exclusive, 

monitoring work (Site Alteration Permits) at the Locarno Beach site (see Tables 2.3 and 

2.4).  For example, when potentially significant, intact finds (i.e., old) were encountered 

during monitoring for a part of the site not previously investigated (Arcas 2008b, ID# 28) 

(Figure 2.1; Tables 2.4 and 2.6), the age was speculated via the presence of diagnostic 

artifacts.  Although samples were collected for future dating from this project, no 

radiocarbon dates were obtained (Arcas 2008b).   

For CRM projects, the lack of sufficient radiocarbon dates may also be related to 

the issue of sampling bias for deeper and more shelly parts of the midden.  As discussed 

previously, there is a strong association between these deposits and the decision to 

conduct systematic data recovery (compare Figure 2.1 with map showing interpolated 

site deposits estimated for the site [Williams 2013:Figure 3]).  Thus, our temporal 

understanding of the site is biased towards the shell-rich center of the site, which, in 

circular fashion, is most frequently sampled via systematic data recovery.  
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Validity of Site Interpretations: Some Considerations  

As demonstrated, a relatively small sample of well-provenienced data, 

associated with portions of the site, is often taken to represent the site as a whole, and is 

biased toward the centre of the site and to deep, shelly midden deposits.  This continues 

a “sampling fraction” problem recognized for sites in the region over 30 years ago 

(Burley 1980:12).  Little is known about the relationship of the shallow, less shelly areas 

of the site to the more intensively investigated, central area of the site.  A review of the 

small, extant sample of systematically collected data that currently supports the 

accepted Locarno Beach-like nature of the Locarno Beach site as a whole reveals that in 

almost every application of these data, there are potential limiting factors that should be 

recognized (Table 2.8).  In particular, while the data from the three re-analyses of 

Borden’s 1948 data (i.e., Stiefel 1985, ID# 8; Matson et al. 1991, ID# 9; and Pratt 1992, 

ID# 9) contribute to site understanding, in each case limiting factors suggest that 

researchers should view the resulting interpretations based on these data more critically 

than is currently the case.   

Stiefel’s (1985:99) Locarno Beach site fauna sample is self-admittedly limited by 

older field collection methods (i.e., Borden’s 1948 excavation), which were not conducive 

to faunal analyses.  In addition, Stiefel’s (1985:86, 103) entire Locarno Beach site fauna 

sample (n = ca. 866) (“restricted to” a 3.0 m x 1.5 m x 3.5 m deep section of Borden’s 

highly stratified 1948 trench I [cf. Figure 2.6]) is spuriously assigned to the Locarno 

Beach phase based on frequencies of artifact types presumed for the Locarno Beach 

phase (as per Mitchell 1971; e.g., see Table A.1) for a small artifact sample (n = 84) and 

Borden’s one radiocarbon date (S-3bis) for the site, provenienced to the lower third of 

his 3.5 m deep trench (Table 2.7).  Thus, Stiefel’s (1985) Locarno Beach phase faunal 

analysis for the Locarno Beach site probably includes a lot of better-preserved, younger 

fauna from the upper, shelly portion of the trench, with no associated date.   
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Table 2.8 Controlled / systematic excavations supplemental summary 1948 to 2011, 
showing select project details and some noted data limitations  

Area Sampled, 
Analysis, and 

Reporting 
Project Details,a Interpretations Comments, Noted Data Limitations 

Projects 1948-1991 (Total Area 49.25 m2)  

43.0 m2 
Partially Analyzed  
Partially Reported 

1. Borden 1948 (ID# 2) (43.0 m2) controlled 
(systematic), “salvage” excavation.   

-Two phases represented (predominantly Locarno 
Beach phase with evidence for Marpole near surface) 
based on artifact types, and some stratification 

-Two date estimates associated with Locarno Beach 
phase (Borden 1950, 1970). 

-Made the type site for the Locarno Beach phase 
(Borden 1970). 

-Dated sample is from lower portion of large, 3.5 
m deep Trench 1 (cf. Figure 2.6). 

-Dates based on same sample from Trench I. not 
accepted by subsequent researchers (e.g., 
Matson et al. 1991, 2010) (Table 2.7).   

-Focus on more formal artifacts collected for 
chronology building (with general observations of 
features and fauna) 

-Features noted (Borden 1948a) (Figure 2.6) 

 1a. Stiefel (1985) (ID# 8).  Faunal analysis.  Sampled 
1/5th (8.4 m2) of Borden’s 1948 controlled/systematic 
excavation (43.0 m2).   

-“verification” of sample to Locarno Beach phase based 
on artifact distribution in association with Borden’s 
dates (p. 86-92).  

-Sample and analyses results discussed as 
representative of Locarno Beach phase 

-Sample originates from Borden’s “old” collection 
methods, not conducive to best data 
representation (Stiefel 1985:99)  

-Based on Borden’s limited dates (see above).  

-Based on presence/absence characteristic 
artifact types from small sample (n = 84) 

-Total sample, regardless of vertical provenience, 
assigned to Locarno Beach phase (p. 99). 

 1b. Matson et al. (1991) & Pratt (1992) (ID# 9).   
Artifact analysis of ca. 100% sample of Borden’s 1948 
assemblage (43.0 m2).  

-Two new 14C dates (Table 2.7) for Borden’s Trench 1, 
indicating Locarno Beach phase.  

-Artifact assemblage discussed as representative of 
the Locarno Beach phase 

-No dates for top 3/5ths of Borden’s 3.5m deep 
Trench I  

-Reported artifact types not assigned to 
stratigraphic layers, to trenches only 

 -Percentage of collections associated with dates, 
versus potentially younger layers is unknown.  

4.0 m2 
Minimal Analysis  
Not Reported. 

2. Borden 1966 (ID# 3) controlled (salvage) excavation. 

-Artifacts catalogued, stratigraphy recorded, 
photographs. 

-Potential stake moulds and small post mould 
identified, further interpretations unknown 

-Carbon samples from some layers, but not all 

-Excavated based on arbitrary levels 

-Potential, larger post moulds noted in trench wall, 
this thesis (Figure 2.8) 

2.25 m2 
Minimal Analysis  
Unpublished Report 

3. Borden 1969 (ID#4) small, “shallow, “salvage” 
excavation (to mitigate impacts to ancestral remains)  

-Potential burial feature, but evidence unclear due to 
disturbance (Sneed 1969) 

-Generally disturbed contexts,  

-Minimal data collected: 18 artifacts, some 
provenienced, some surface collected, 
stratigraphy, 

Projects 1991 to 2011 (Total area 17.25 m2)  

8.0 m2 

Analyzed 
Reported 

 

1. Arcas 1993 (ID# 13) post-assessment controlled 
excavation.  

-7 radiocarbon dates, artifacts, stratigraphy, column 
samples 

-Faunal analyses; artifact analysis,  obsidian sourcing; 
features noted (e.g., pit, sandstone slabs) 

-Most intensively occupied during Locarno Beach 
phase times, with less intensive occupation during 
younger times (Marpole phase, possibly Stselax) 

- Some paleobotanical samples, additional fauna 
and carbon samples unanalyzed. 

-Less intense Marpole occupation, in part, based 
on lack of formal or diagnostic Marpole phase 
artifact types 

-Faunal analysis is detailed, but self-admittedly 
“descriptive” (Arcas 1993b:49).   

-Temporal association with phases based on 
radiocarbon dates.   
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Area Sampled, 
Analysis, and 
Reporting 

Project Details,a Interpretations Comments, Noted Data Limitations 

Projects 1991 to 2011 (Total area 17.25 m2) (Cont’d) 

6.0 m2 

Not Analyzed 
Minimally Reported 
 

4. I.R. Wilson 1995 (ID# 14) controlled (systematic) 
excavation.    

-Artifacts catalogued, stratigraphy recorded. 

-Potential post-mould feature identified in initial field 
records, plus potential hearth in basal sands and 
some Locarno Beach and Marpole phase “diagnostic” 
artifacts identified in field (I.R. Wilson 1995a). 

-Some collected data missing from curated 
assemblage (e.g., photographs, column 
samples) 

-Limited carbon samples and fauna,  

-Potential post-mould noted, but not recorded due 
to disturbance prior to recording and technical 
difficulties (no photo) 

ca.3.25 m2 

Partially Analyzed  
Reported 

3. Sources 2005 (2006) (ID# 23) (2.25 m2)  7, small, 
controlled excavation of evaluative units (shovel 
tests, with some trowel excavation).  

-Stratigraphy and artifacts.  

-Lithic analysis, including debitage and raw material  

-Largely disturbed context 

-One matrix sample collected, but unanalyzed 

-No radiocarbon dates.   

4. Sources 2008 (2011) (ID# 29) (1.0 m2) Assessment, 
evaluative unit (CE[s]).  

-Stratigraphic delineation.  

-Faunal analysis; artifact analysis, including lithic 
debitage and raw material 

-No radiocarbon dates 

 

a See Tables 2.1, 2.3, and 2.4 for project attribute summaries and general references per project.   

In fact, all the dates from Borden’s 1948 excavation (Matson et al. 1991, 2010) 

are associated with the bottom half of Borden’s deep (3.5 m) trench (Tables 2.7 and 2.8, 

cf. Figure 2.6).  Based on these dates, and noting that more temporal differentiation is 

required in future, Matson et al. (1991:130,141-146) discuss the majority of Borden’s 

1948 artifact assemblage, reported as (n = 531), with the Locarno Beach phase, in 

similar fashion to Stiefel (1985).  While it is possible to look at Borden’s assemblage via 

stratigraphic association (as noted by Matson et al. [1991:130, 2010]), this has, to my 

knowledge, not yet been done.   

The Locarno Beach site: 
a Locarno Beach Phase Seasonal Camp? 

Overall, a comparison of what is “known” for the “main occupation” of the 

Locarno Beach site (as previously described) with what is “known” for the Locarno 

Beach phase differs little (Table 1.1).  However, an evaluation of the now-compiled, 

supporting data and assemblage information reveals more variability at the site through 
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space and time than this narrow definition circumscribes.  Evidence of earlier and later 

occupation of the site, while not clearly understood, is evident.  Putative “Marpole” 

artifacts are associated with many portions of the site (e.g., DhRt-8, -9, -11, & 12) (RRN, 

UBC MOA 2012, cf. Williams 2013:Figure 1) and, taken together, show some evidence 

of spatial, and potentially temporal, variation.   

CRM tests over the past two decades have shown that the portion of the site that 

has been investigated is both larger, and more variable across its expanse than was 

originally thought.  For example, Arcas’s (1993b, ID# 13 and 2008b, ID# 28) reported 

excavations provide important data for spatio-temporal understanding of the site.  

Arcas’s (1993b) radiocarbon dates (Table 2.7) show that a younger occupation (i.e., 

Marpole, or potentially younger) was possibly located immediately above basal sands at 

slightly lower elevations, closer to the shore.  This suggests a spatial trend of a 

potentially younger occupation at the Locarno Beach site nearer the beach (Arcas 

1993b), with a potentially older occupation area (St. Mungo) more inland and upslope 

(Arcas 2008b).  This echoes a recognized settlement pattern for other sites in the region 

(Burley 1980:11; e.g., False Narrows, Burley [1979a:268]).  Potential spatio-temporal 

patterns such as these are worth exploring further at the Locarno Beach site.   

Given the ideal locality of the Locarno Beach area for year round settlement, it 

should come as no surprise that this re-analysis of the Locarno Beach site suggests that 

the site may be more complex than is suggested by the designation of “temporary 

Locarno Beach phase-aged camp.”  As more of the site is sampled, the identification of 

both older and younger deposits broadens the scope of our temporal and spatial 

understanding of the site.  Younger deposits that may once have existed at the site were 

probably razed, so may now be missing from some parts of site that have been 

excavated or assessed.  Depending on location, shallow deposits with little or no shell 

may represent older deposits than those yet known or may, instead, be Locarno Beach 

phase-aged areas that are no longer covered by shell from a younger time.  Younger 

deposits that may have survived to more recent times were likely near the surface and 

thus surface collected by residents or others during construction or landscaping.  If so, 

excavations of these areas may be missing data.   

Heavily impacted by development, less of the site survives over time.  

Considering this, and the crucial role of CRM archaeology in impact mitigation today, 
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future archaeological work at the site should involve more intensive data recovery.  

However, as discussed throughout this chapter, there are existing assemblages, which, 

if synthesized and analyzed as a larger sample, and supported by more radiocarbon 

dates, could augment and potentially improve our temporal or spatial understanding for a 

somewhat larger portion of this important place than is yet known—without further 

excavations or impacts to the site.   

In the following chapter, I take a closer look at the temporal variability of some of 

the available data through an analysis of a compiled dataset of lithic artifacts from 

several disparate excavations to explore one small portion of the available data further.  

As the Locarno Beach site is the type site for the Locarno Beach phase, this study will 

also revisit the characterization of the Locarno Beach phase at the type site with a 

larger, and more representative, sample of the site than was available when Borden 

(1970) first defined the Locarno Beach phase almost half a century ago.  This study will 

also shed light on more Locarno Beach site data than was previously available. 
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Chapter 3.  
 
Exploring Temporal Variability of Locarno Beach Site 
Lithic Artifacts 

Introduction 

In Chapter 2, I demonstrated that despite the relatively large volume of previous 

work (Figure 2.1; Tables 2.1, 2.3, and 2.4), our understanding of the Locarno Beach site 

is hindered by under-analyses, relatively small samples, and lack of data integration.  

While temporal and spatial variability are apparent (Chapter 2), perceptions of the 

Locarno Beach site as a whole continue to closely match that for the Locarno Beach 

phase (Table 1.1).  Charles Borden (1950, 1951, 1968, 1970) first defined the Locarno 

Beach phase based largely on his early work at the Locarno Beach site (Chapters 1 and 

2).  Since that time, variability has been noted by subsequent researchers, which 

suggests that not all of the site fits comfortably into what we now call the “Locarno Beach 

phase” (Chapter 2).  This chapter seeks to scrutinize and quantify the nature of this 

variability and to assess the nature of the fit between the Locarno Beach site lithic 

assemblage and the current formulation of the Locarno Beach phase.  In particular, I 

analyze previously excavated lithics and radiocarbon dates for the Locarno Beach phase 

type site, including two formerly unanalyzed data sets (Borden 1966 and I.R. Wilson 

1995). 

Based on three site-specific, stratigraphically-defined temporal units aligned with 

radiocarbon dates, I first evaluate the variability and relative abundance of lithic artifact 

types per analytical time-period.  I then compare these data to the commonly accepted, 

expected patterning for all Locarno Beach phase sites.  While I evaluate the distribution 

of lithic artifact types thought to be characteristic to specific phases, my analytical units 

are not dependent on them.  To mitigate bias, I avoid temporal phase markers, such as 

expected radiocarbon date ranges and characteristic artifact types assumed for specific 
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phases.  Collectively, these analyses not only provide new insights into the variability of 

artifacts within and between units of time at the Locarno Beach site, but they also shed 

light on how the Locarno Beach phase itself is constructed.  I end with a comparison of 

the three dated Locarno Beach site lithic sub-assemblages with the subsequent Marpole 

phase to evaluate the distinctiveness of these phase designations in the context of the 

Locarno Beach site. 

Lithic Artifact Data: Collection and Organization 

Lithic Data Sources 

I focus my analyses on the four largest systematic excavations of the site: 

Borden’s 1948 and 1966 excavations (Table 2.1, project ID#s 2 and 3 respectively), and 

the two most extensive CRM systematic excavations, Arcas 1993 and I.R. Wilson 1995 

(Table 2.3, project ID#s 13 and 14 respectively) (Figure 2.1).  Between them, these 

assemblages provide the bulk of the well provenienced data for the site and (to 2012) 

the only reported radiocarbon dates (Tables 2.7 and 2.8).   

As discussed in Chapter 2, only the Arcas (1993b) excavation is fully reported.  

While Borden’s 1948 excavation data are partially analyzed and reported, aspects of this 

excavation remain unclear, with some apparent limitations to the representativeness of 

the associated data (Table 2.8).  Assemblages for two of the four excavations (Borden 

1966 and I.R. Wilson 1995) were previously catalogued, but were unanalyzed prior to 

this study.  Analyses of the lithic artifact assemblages associated with these two 

excavations forms an integral component of this study.   

Creating an integrated data base 

The development of my study database began with data acquired from the 

University of British Columbia, Laboratory of Archaeology (UBC LOA).  Upon acquisition 

of permissions from UBC LOA staff and appropriate First Nations groups, I accessed the 

collections and associated information for each project as required for my study, both as 

a student researcher and as a UBC LOA volunteer.  All artifacts considered in my study 

are housed at UBC LOA.  All artifact processing and analyses for this study were 

undertaken at the UBC LOA lithics laboratory, which is supervised by UBC LOA staff.   
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Using the UBC LOA collections database information as a starting point 

(courtesy of UBC LOA), I adapted an MS Excel spreadsheet, filtering out all data not 

associated with the two Borden excavations, the Arcas 1993 excavation, and the I.R. 

Wilson 1995 excavation.  Data for all artifacts associated with the four study collections 

are included in my initial project database.  With the exception of Borden’s 1948 

excavation, lithic artifacts far outnumber those made of bone, antler, or shell combined.  

Differential preservation over time likely precludes comparable representativeness of the 

non-lithic material for the purposes of my study.  

I limit the next stage of data organization to the lithic artifacts.  While regional 

typologies are broadly similar (i.e., based on an admixture of commonly understood 

morphological and functional criteria, with an eye to comparison with culture historical 

time markers), differences in terms of lumping or splitting between researchers and 

terminology can hinder data consolidation.  Such was the case with my study’s extant 

data.  Classification of these artifacts to a common typology forms an important 

component in the development of my integrated data set.   

Project Typology and Artifact Classification 

The lack of a common artifact typology for the Gulf of Georgia region is a well-

recognized problem (Burley 1980; Carlson 1983; Clark 2000; Matson 1974; Pratt 1992; 

Thom 2010), at times affecting the efficacy of intra- and inter-site assemblage 

comparability.  In light of this, I developed a specific typology that would efficiently 

integrate the already-classified assemblages with the new data.  It was also designed to 

capture lithic artifact variability at the Locarno Beach site, while at the same time 

including as many types viewed as characteristic to the Locarno Beach phase and the 

Marpole phase as possible (Table 3.1).   

All lithic artifact types in my project typology are derived from a combination of 

several sources (Borden 1950, 1970; Burley 1979a, 1989; Carlson 1970b, 2008; Matson 

1974, 1976; Matson et al. 1991, 2010; Mitchell 1971, 1990; Pratt 1992, 2010b).  Most of 

these typology references are well described, allowing for ease of understanding 

classification rationale and comparison with artifacts in my dataset.  Many of these 

typologies are also employed in whole, or in part, by other regional researchers; 

maintaining comparability with other site assemblages in the region was also a 

consideration (Andrefsky 2005; Kornbacher 1992). 
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Table 3.1 Often-referenced, Locarno Beach phase and Marpole phase characteristic 
lithic artifact types  

Locarno Beach 
3500/3300 – 2400 BP 

(3900/3440 – 2340/2700 cal BP a) 

 Marpole 
2400 – 1500/1100 BP 

(2340/2700-1100/930 cal BP a) 

• Medium‐sized chipped‐basalt points, many with 
contracting stems 

• Microblades/microliths and cores,  
often quartz crystal b, d  

• Chipped slate or sandstone tools (or knives/scrapers, 
generally ovoid shaped 

• Crude cobble and boulder spall tools b  
• Microflakes of cryptocrystalline and fine-grained rock, 

produced mainly by bipolar flaking techniques e  
• Large, facetted ground slate point, or similar bone 

points  

• Thick ground slate knives, often only partially ground. 

• Small, well‐made celts, rectangular in plan and 
cross‐section 

• Gulf Islands Complex items 

• Labrets of ground stone and coal, usually T and oval 
disk shape b  

• Grooved or notched sinkers 

• Handstones and grinding slabs 

• Sandstone abraders, sometimes shaped e 

• Earspools c  

 • Chipped stone points, various forms (with or without 
stems, contracting and expanding stem), most of 
medium size, some larger, “well made” leaf shapes b  
(i.e., more “variety and abundance” [Burley 1979a:58]) 

• Microblades and microcores b, d  

• Large, leaf shaped and smaller triangular ground slate 

points, facetted or lenticular in cross-section b  

• Thin ground slate knives, many at Fraser River sites, 
less elsewhere b  

• Celts of various sizes, generally large, made with little 
care, of flattened oval in cross-section, sides often 
taper toward the poll, many with angled bit b 

• Disk beads of clamshell or shale 

• Labrets, generally T-shaped b (earliest sub-phase only 
[Old Musqueam, see Figure 1.1) 

• Hand mauls “well made” decorated top, often nipple top 

• Perforated stones, large & small 

• Possibly Earspools, inferred from sculpture c 

• Handstones and grinding slabs e 

• Sandstone abraders, occasionally decorated by 
incising e 

• Stone sculpture (bowls, large heads with depressions 
in the top, seated human figures, decorated straight 
pipe bowls, and incised siltstone) 

a Calibrated calendar ages to 2 sigma, using CALIB version 6.1.0 (Stuiver et al. 2005). 
b / c Revised / Dropped by Mitchell (1990, cf. Mitchell 1971) (see Table A.1)   
d “For the Gulf of Georgia” area, microblade/microlith raw material is usually “quartz crystal or obsidian,” and 

occasionally fine grain basalt (Burley 1979a:61-63; Sanger 1968). 
e Added by Mitchell (1990), see Appendix A for comparison of Mitchell’s initially-defined “distinctive” trait lists for 

Locarno Beach and Marpole (Mitchell 1971) and his revised traits list for these phases (Mitchell 1990).  

Note: Unless noted otherwise, Locarno Beach traits, after Borden (1950, 1970) and Mitchell (1971:57, 1990:341); 
Marpole traits, after Borden (1970) and Mitchell (1971:52, 1990:345).  For discussion of early phase 
chronology development, Mitchell’s 1971 trait list is more relevant. 
Underlining denotes traits viewed as “most diagnostic” for Locarno Beach (Moss 2011:98), or “most 
important” for Marpole (Matson and Coupland 2009 [1995]:201, 203).   
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To best incorporate already-classified artifacts into my lithic artifact data set, I 

started with Matson et al.’s (1991, 2010), and thus Pratt’s (1991, 1992, 2010b), 

classification scheme for Borden’s 1948 assemblage.  Pratt’s typology is well-described, 

encompasses a significant portion of my chosen dataset, and incorporates several well-

known regional typologies (i.e., Borden 1970; Carlson 1970b; Matson 1976; Mitchell 

1971).  Pratt’s typology (in Matson et al. 1991) forms a key reference for Arcas’s (1993b) 

artifact classification, the second extant assemblage in my dataset.   

My typology is a combination of these already existing typologies with some 

additions of my own.  I was unable to cross-reference my basic working typology with 

the UBC LOA collections database classification system (UBC LOA 2008).  The UBC 

LOA digital catalogue was too general to fully correlate with extant regional typologies or 

time marker artifact types expected for Gulf of Georgia phases (e.g., Table 3.1)13.  When 

possible, my classification is composed of the artifact classifications and measurements 

used by the original researcher.  In a few cases, however, I split existing types.  For 

example, I split the ground slate points more than Pratt did to account for morphological 

variability (e.g., stem types or blade shapes) and divided the bead categories based on 

morphology and material type.   

Given my goal to assess the efficacy of the existing typologies with respect to 

this reanalysis of the Locarno Beach assemblage, I also added or expanded my typology 

to include additional diagnostic artifact types (Table 3.1) that were not included in 

previous typologies.  For example, I expanded the general “ground slate knife” category 

used for both previously classified assemblages (Pratt 1991:134,138 and Arcas 

1993b:38) to differentiate Borden’s (1950, 1970) classic “thick” versus “thin” ground slate 

knives (more related to morphology and extent of grinding, than to thickness alone).14  

Chipped slate discs/knives, differentially classified in the extant assemblages (Borden 

 
13  Once artifact types were defined, the UBC LOA digital catalogue was an important resource 

for data organization.  Recorded artifact dimensions (length, width, thickness, and weight), 
classifications to raw material, and available descriptors were useful aids for sorting and 
classifying artifacts to my previously defined types.   

14  Borden’s (1950:15, 17) thick ground slate knives are “thick, heavy blades, some very large, 
straight or curving edge, faces only partially ground” versus “thin,” which are “of even 
thickness throughout, and with overall polish.”  (In this study, “thick” ground slate knives are 
defined morphologically as described and are more than 5.5 mm thick.  Average thickness for 
“thin” ground slate knives is 3.5 mm, as expected for this type [Borden 1950; Burley 1980]). 
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1948, as classified by Pratt 1992, 2010b; Arcas 1993b), are also strongly associated 

with the Locarno Beach phase (Table 3.1) (Mitchell 1971, 1990) and, thus, also form a 

distinct class in my typology.  Quartz crystal cores, microblades, and microliths are also 

viewed as time markers for the Locarno Beach phase (Table 3.1), while the presence of 

obsidian (specifically Garibaldi obsidian) at the Locarno Beach site is viewed as an 

“unofficial” time marker for the subsequent Marpole phase (Arcas 1993b; Reimer 2003).  

To explore this temporal trend at the site, quartz crystal and obsidian artifacts are also 

accentuated in my typology.  I revisited the previously analyzed collections as required 

to include these “new” types in my study.  In so doing, I also discovered three 

handstones, also a phase trait for the Locarno Beach and Marpole phases (Table 3.1) in 

Borden’s assemblages that had all been previously classified as abrasive stones.  

To conduct my analyses, I developed two levels of classification.  The first is a 

broad “site level” typology (102 types), designed to best capture lithic artifact variability 

at the Locarno Beach site specifically.  The second is the “study level” typology (69 

types) used in subsequent analyses in this chapter.  This typology is based on the first, 

but with some types subsumed within more general types in order to facilitate evaluation 

of temporal variability and comparisons with assumed phase time markers.  While 

functional terms are used in my typology (e.g., point, knife, saw, adze/celt), inference to 

artifact function based on morphological types, as cautioned by others (e.g., Andrefsky 

2005; Odell 1981), is not specifically intended.  Instead, these terms are used to 

maintain comparability with similarly classified assemblages and to invoke commonly 

understood morphological differences between recognized lithic artifact types for the 

region.  My study typology is outlined in Appendix C. 

The I.R. Wilson 1995 and Borden 1966 lithic assemblages were classified 

according to both typological “levels” described above (i.e., site and study).  In the 

process, 10 types not present in the previously analyzed collections were added to the 

study assemblage (i.e., study level).  Of these, eight types are similarly classified for 

other sites in the region and are, thus, not unique to the Locarno Beach site.  Some are 

viewed as phase characteristics (e.g., hand maul and incised sedimentary stone).   

Data Set and Classification Considerations 

Differential collection and/or classification among researchers sometimes limited 

my ability to include previously identified types in my study.  This particularly applies to 
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some of the more general chipped stone categories (e.g., modified or unmodified flakes 

and shatter).  For example, the class “utilized flake” is not represented in all contributing 

assemblages.  While included for Borden’s 1948 assemblage (by Pratt 1991, 1992), and 

the newly classified I.R. Wilson 1995 and Borden 1966 assemblages, the category 

“utilized flake” was not included by Arcas (1993b).   

As a consequence of Borden’s focus on more formed artifacts useful for culture 

historical chronology building, flake tools, unmodified flakes, and shatter are under-

represented in Borden’s 1948 assemblage in comparison to those more recently 

collected (Pratt 1992:219).  In fact, most of the retouched or utilized flakes in Borden’s 

1948 assemblage were added by Pratt (1991:141) as a result of revisiting Borden’s 1948 

Assorted Material (“Ass Mat”) bags15 (DhRt-6 Artifact Catalogue, Dr. Charles Borden 

DhRt-6 Project Fonds LoAA#12.1/2, UBC LOA Archives, Vancouver).  Under-

representation of flake tools, unmodified flakes, and shatter is also likely for Borden’s 

1966 assemblage.  That said, Borden did focus more on collection of flake tools during 

his 1966 excavation than he had in his first excavation at the Locarno Beach site 

(compare Borden 1966 [n = 408] vs. Borden 1948 [n = 209]).  If the minimally 40 

“assmat” bags associated with Borden’s 1966 excavation (Table 2.1) were revisited, 

potentially more such artifacts could be added to Borden’s 1966 assemblage as well.  

More broadly, under-collection, or “omission,” of “debitage or expedient tools” for older 

excavations in the Gulf of Georgia region is a recognized problem contributing to uneven 

representativeness of these categories in site assemblages (Kornbacher 1992:163; also 

Ames et al. 2010).   

Due to the time/cost considerations, I did not revisit the volume of previously 

analyzed, less formal types (i.e., cores, modified or unmodified flakes, and shatter) 

associated with the Borden 1948 and Arcas 1993 excavations; instead, I incorporated 

these types into my study assemblage as originally classified by other researchers.  I 

did, however, classify all such types for the two assemblages newly analyzed for this 

study.  To mitigate differential classification and collection of these more general flake 

tools between assemblages, I subsumed several types of flake tools within my “flake 

 
15  Associated or Assorted Materials that Borden collected, but did not catalogue individually in 

the field.  These bags were often provenienced, and contained either lithics only, or lithics 
and fauna.  
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edge tool” category similar to that used by Burley (1979a:139).  While “utilized flakes” 

could be included as “flake edge tools” (Burley 1979a), I excluded all utilized flakes from 

the “flake edge tool” category, as have others (e.g., Matson 2010:23).   

While raw material variability is explored at a general level in this thesis, it is not 

a specific focus of my study.  Thus, in the interest of parsimony, I accepted raw material 

types as classified by others, unless this could be revised or clarified when I revisited 

such objects for general classification purposes (e.g., some “basalt” was actually slate).  

To offset differential classification of raw material types between researchers, some 

generic terms are used.  For example, I subsume various identifications of basalt (e.g., 

dacite, fine or course grain basalt, ring creek), as “basalt.”  “Obsidian” refers to any and 

all grades of obsidian; however, visually, most, if not all, the obsidian in the study 

assemblage appears to be Garibaldi obsidian,16 known for younger deposits at the 

Locarno Beach site and the region (Arcas 1993b; Reimer 2003).  Taken together, while 

several artifact types are dependent upon raw material type (i.e., slate/shale, quartz 

crystal, or obsidian), these general material types are readily, if not perfectly, identified 

macroscopically and the level of raw material identification suits the purposes of this 

study.   

Overall, most confidence in the representativeness and classification of the lithic 

artifact types in my study dataset lies with the more formal artifacts, while some flake 

tool categories are unequally represented in my study data set.  Although this is a 

potential limiting factor for an overall study of temporal variability, an evaluation of the 

distribution of more formal and/or putatively diagnostic lithic artifact types should be less 

compromised by the classification and collection biases previously described (Pratt 

2010a:9).  Indeed, diagnostic artifact types (or the “ ‘nice’ artifacts”) are the most likely to 

be well-represented in Borden’s “older” assemblages (Pratt 2010a:9; also Kornbacher 

1992).  Many of these were first interpreted by Borden in 1948 and 1966, during the 

 
16  Obsidian is less ubiquitous than “basalt” in my data set; thus, I was able to inspect most of 

the obsidian artifacts.  Some obsidian artifacts in the study assemblage (generally flakes, but 
some cores) have been either chemically or visually identified by others as “Garibaldi 
obsidian” or “glassy rhyodacite” (Arcas 1993b:Table 4, Table 6; Rudy Reimer, SFU, personal 
communication, 2011).  Obsidian samples chemically tested in other Locarno Beach 
assemblages were also identified as Garibaldi obsidian, or “Nch’kay”(Reimer 2011a, 2011b).     
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early days of chronology building in the Gulf of Georgia region (Chapter 1).  Many are 

also viewed as time marker artifact types, which is a focus of my study. 

Defining Temporal Analytical Units 

Radiocarbon dates and cross-references with associated strata formed the 

starting point for temporal unit delineation.  Supposedly temporally-diagnostic artifacts 

were not used to form my chronologies.  Artifact sample size per potential analytical unit 

was a determining factor in this stage of data organization.  Temporally dividing my data 

set further would result in a lower representation of some artifact types per analytical 

unit, challenging evaluation of change over time.  A review of existing radiocarbon dates 

and acquisition of new dates was the first step in this process.   

Existing Radiocarbon Dates 

Seven of the 11 previously reported radiocarbon dates for the Locarno Beach 

site (Table 2.7) are considered for this study.  Two of the seven dates are Matson et al.’s 

(1991, 2010) dates for the lower layers of Borden’s 1948 Trench 1 (SFU 766 and SFU 

767).  Five dates are associated with Arcas’s (1993b) singular or grouped strata.  

Excluded from my study are Borden’s (1970) two dates (S-3 and S-3bis), acquired in 

1954 and 1959, respectively (Charles Borden, list of UBC radiocarbon dates, n.d., Box 

51, File 8, Charles Borden fonds, UBC Library Rare Books and Special Collections).  

The first (S-3) is excluded simply because it was “replaced” by a revised date (S-3bis) 

based on slightly newer dating techniques for the same sample (CARD 2011) (Table 

2.7).  I exclude the second (S-3bis) because of uncertainty about its validity.  This date 

seems anomalous when compared to more recent dates for the same excavation and 

similar strata (Matson et al. 1991, 2010).  Specifically, Borden’s date is stratigraphically 

between Matson et al.’s (1991, 2010) two dated samples (SFU 766, 3280 ±70and SFU 

767, 2840 ±80) acquired in the late 1980s, but the associated date estimate (S-3bis, 

2270 ±100]) does not align chronologically (Tables 2.7) (Matson et al. (2010:X- 3).  

Inverted stratigraphy seems unlikely, based on my review of Borden’s detailed profile 

drawings for the sampled area (see Figure 2.6) (Borden 1948a, 1948b).  Differential or 

improved dating methods over time may be a factor (Matson et al. 2010).  Also 

excluded, are Norm Easton’s two dates (Beta-67252 and Beta-69094) (Table 2.7) (Arcas 

1993b).  These dates were acquired for sea level testing from deep within “unmodified 
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beach sand” (i.e., Arcas’s Layer 12) (Arcas 1993b:Figure 5B); thus, I question whether 

these dates reflect cultural occupations.  While flakes were observed, even at these 

depths (Arcas 1993b:26-27), there are only eight flakes (basalt) associated with Arcas’s 

Layer 12 in my dataset (Arcas 1993c).  Arcas (1993b) also provides date estimates for 

the lowest cultural layers directly above Layer 12 (i.e., Layer 8 [Beta-70603, 1630 ±80] 

or Layer 11 [Beta-71115, 2730 ±90 and Beta-71116, 3120 ±90], depending on location) 

(Table 2.7): these dates were sufficient for my study.   

New Radiocarbon Dates 

I submitted four new radiocarbon dates for the two newly analyzed collections to 

augment the existing 11 dates for the Locarno Beach site (Table 3.2).  Although dating 

material from the upper layers of Borden’s 1948 trench would have been ideal, no 

suitable, datable material (charcoal or terrestrial mammal bone) was available from 

Borden’s sample collections (i.e., carbon samples, fauna, or matrices) housed at UBC 

LOA.  However, it is possible that a search of the many catalogued “assmat” bags for 

this excavation could produce a datable sample in the future.  

Table 3.2 Four new radiocarbon dates from the newly analyzed Borden 1966 and I.R. 
Wilson 1995 Locarno Beach site assemblages 

Excavation 

 

Lab Number 

 

Material 

 

Provenience 

 

Conventional 
Radiocarbon 
Age, BP 

13C/12C 
Ratio 
 

Calibrated Age a  
2 sigma cal BP  
(% of range) 

Borden 
1966 

Beta-306919 Charred 
Material 

Level 17  
(2.59 m DBS) 

2980±30 -22.3 o/oo 3066-3265 (98.2) 
3299-3319 (1.8) 

Borden 
1966 

Beta-306918 Charred 
Material 

Level 5 
(0.76 m DBS) 

2430±30 -23.7 o/oo 2353-2520 (72.5) 
2525-2541 (2.0) 
2591-2615 (5.6) 
2636-2698 (19.9) 

I.R. Wilson 
1995 

Beta-299108 Charred 
Material 

EU4, Layer J 
(1.27 m DBS) 

1900±30 -22.1 o/oo 1737-1762 (5.1) 
1770-1900 (92.5) 
1911-1922 (2.4) 

I.R. Wilson 
1995 

Beta-299107 Charred 
Material 

EU6, Layer C 
0.6-0.65 m DBD) 

1830±30 -26.7 o/oo 1698-1830 (96.4) 
1843-1864 (3.6) 

a Calibrated at 2σ using the program CALIB version 6.1.0 (Stuiver et al. 2005). 

Delineation of Temporal Units 

Based on this larger pool of radiocarbon dates and stratigraphic position per 

excavation, I identified three temporal units at the site (Upper, Middle, and Lower) 
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(Figure 3.1; Table 3.3).  “Upper” represents the youngest time-period (ca. 2000 – 1400 

cal BP).  Artifact sample sizes within types were too small to conduct more fine-grained 

explorations of temporal variability.  Moreover, without additional radiocarbon dates, 

cross-referencing sub-assemblages to a more refined level was not possible (Table 3.3).  

These limitations demonstrate the interpretive value of both a large sample of well 

provenienced artifacts and a larger pool of radiocarbon date estimates. 

 

Figure 3.1 Block plot showing division of temporal units for variability study based on 
calibrated age estimates (2 sigma) for 11 radiocarbon dates.  

Note: * denotes new radiocarbon dates acquired for this study (Table 3.2).  See Table 2.7 for 
previously reported Locarno Beach site dates.  Corresponding stratigraphic divisions 
summarized in Table 3.3.  Calibrated calendar ages based on 2 sigma distribution; 
calibrated and block plot generated using CALIB version 6.1.0 (Stuiver et al. 2005).  
Black bar represents probability to 1 sigma, open bars represent 2 sigma. 

In lieu of dates for the upper portion of Borden’s Trench I, I assigned these highly 

laminated, shelly strata (Figures 2.3 and 2.6) to either a “Middle” or “Upper” temporal 

unit (Tables 3.3, 3.4 and 3.5) based on scrutiny of Borden’s detailed Trench I profile 

(Figure 2.6), his field records (Borden 1948a, 1948b), and the proveniences of extant 
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radiocarbon dates for this excavation.  Comparisons with similar information for the 

Borden 1966 and Arcas 1993 excavations, located nearby, also informed this delineation 

(Arcas 1993b:Figures 4, 5A, 5B, and 5C, 1993c; Borden 1966) (Figure 2.7; Table 3.3).  

Borden’s 1948 Trench IV, which ran parallel to Trench one, but 3.0 m to the east, is also 

undated (Borden 1948a; Akrigg 1948) (Figure 2.3).  Where possible, artifacts assigned 

to Trench IV strata that were aligned suitably with similar strata to Trench I were 

included with the Borden 1948 component of my data set (Table 3.3).17   

Inclusion of artifacts associated with Borden’s 1948 Trench I upper strata in my 

study is important for several reasons.  First, the majority of the more formal, well-

provenienced Locarno Beach site lithic artifacts are associated with this excavation 

(Tables 2.8 and 3.4).  Second, while general artifact trends have been noted for 

Borden’s 1948 Trench I in past studies, these have not been quantified (Borden 1950; 

Matson et al. 1991; Pratt 1991, 1992, 2010a; Stiefel 1985).  Third, as discussed in 

Chapter 2, Borden (1950:15, 17) first delineated two Locarno Beach “horizons” (Locarno 

Beach I and II) for his 1948 excavation, which he subsequently combined to form his 

more homogeneous, “Locarno Beach phase” type site component known today (Borden 

1970; Robinson 1975:69; Stiefel 1985:64) (Chapter 1 and 2).  Evaluating this 

homogenized view of the Locarno Beach site is a key component of this study.   

Unfortunately, Borden did not specifically delineate his two initial “Locarno 

Beach” “horizons” (Stiefel 1985:64).  However, a comparison of Borden’s description of 

the general stratigraphic differences between his “Locarno Beach I” and “Locarno Beach 

II” components with Borden’s (1948a) profile drawing for Trench I (Figure 2.6) strongly 

suggests that the bulk of the shelly upper strata of Borden’s Trench I may roughly 

correspond with his “Locarno Beach II” “horizon”: 

In the lower horizon (Locarno Beach I) the culture bearing strata are thin 
and alternate with thick layers of discolored beach sand.  -In the upper 
horizon (Locarno·Beach II) the·shell strata are thick.  Numerous dark 
sandy strata containing heavy concentrations of fish and other· organic 
remains also occur here.  A considerable time lapse between the two 
occupation periods is suggested by the fact that in the early deposits the 

 
17  Based on a careful inspection of recorded stratigraphy and site photos for Borden’s 1948 

Trench I and Trench IV (Borden 1948a, 1948b) (see also Figures 2.3, 2.4, 2.5, and 2.6), I 
determined that the strata for Trench IV were sufficiently aligned with those recorded for 
Trench I to allow for cross comparisons.   



 

91 

shell remains have been reduced to a fine powder, whereas in the upper 
horizon disintegration of the shell, while advanced, has not proceeded 
that far [Borden 1950:15, emphasis added].   

While the division of the upper strata of Borden’s 1948 Trench I to my Middle and 

Upper temporal units is not directly associated with radiocarbon dates, the 

corresponding sub-assemblages for this excavation are placed in the correct relative age 

based on stratigraphic position in relation to the lower, dated strata (Figure 2.6; Table 

3.3).  This should facilitate an evaluation of basic temporal trends in the context of my 

study.   

Contributing Assemblages and Study Data Sets 

Well provenienced lithic artifacts were grouped according to my temporal units 

(Upper, Middle, or Lower) for further analysis (Figure 3.1; Tables 3.3 and 3.5).  Some 

well provenienced artifacts that straddle my temporal delineations were also excluded.  

Of the 3426 lithic artifacts in my integrated data set, 40% (n = 1426) were assigned to 

one of three temporal units (Upper, Middle, and Lower) (Figure 3.1; Tables 3.3 and 3.5).   

Of the unassigned artifacts, 60% (n = 1230) are miscellaneous chipped slate, 

flakes and shatter.  The bulk of the unprovenienced flakes and shatter are associated 

with Arcas’s 1993 excavation (n = 587) and I.R. Wilson’s 1995 excavation (n = 245), 

which explains the marked drop in sample size for these assemblages when unassigned 

artifacts are excluded (Table 3.4).  However, 507 of the 770 more formal, unassigned 

artifacts would have increased the sample for 29 of the 31 lithic artifact types included in 

my artifact type variability study (Tables B.1 and B.2, cf. Table 3.3; Figure 3.3).   
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Depending on type and overall frequency/distribution, I excluded select artifact 

classes, from some levels of temporal analyses (Table 3.4).  Artifact types with counts 

less than three for my total data set (with or without vertical provenience) are treated as 

nominal data, unless otherwise noted.  I refer to these artifact types as “rares” (Table 

3.7).  Also included with the “rare” category, are artifact types represented by less than 

three temporally assigned artifacts, where there is no more than one per temporal unit.  

For example, while chopper/chopping tools (n = 18) are not rare in the data set they are 

considered rare in my temporal study because only one is temporally assigned.  On the 

other hand, while only two of the seven thin ground slate knives in the data set are 

temporally assigned, both appear in the same temporal unit (Upper) and are, thus, 

included in my artifact type relative abundance study rather than evaluated nominally as 

“rare.” 

Conversely, types with very high frequencies in a single analytical unit can skew 

comparisons of relative abundance (Burley 1979a; Matson et al. 1991).  Considering 

this, I also exclude obsidian shatter (n = 42) (which appears in the Upper temporal unit 

only) from my analysis of relative artifact type abundance.  Similarly, nine relatively 

amorphous classes, such as unmodified flakes, shatter or miscellaneous chipped slate 

(n = 1005) (except quartz crystal and obsidian) are excluded to offset potential collection 

disparities (as previously discussed) and to place more focus on the formed artifact 

types.  All temporally assigned artifacts are included in a basic evaluation of temporal 

raw material distribution. 
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Table 3.3 Excavation/layer/radiocarbon dates assigned to each of three study temporal 
units (Lower, Middle, & Upper).  

Excavation 
 

Layers or Levels a  
 

Associated 14C Date(s)  
(see Tables 2.7and 3.2) 

Temporal 
Unit (see 
Figure 3.1) 

Artifacts c 
(n) per 
Layer(s) 

Borden 1948 
 

Trench I: Lower layers, consisting mainly of 
black sand, ash, charcoal, with minimal shell;  

Trench IV (2): lower layers; thick, undulating 
layers of black sand layers with minimum to no 
shell; depths range from 1.27 m to 3.5 m DBS 
depending on horizontal locations 

2840±80 (SFU 767);b 
3280±80 (SFU 766).b  

Trench IV (2) strata matched to 
depths and recorded strata for 
lower layers in Trench 1 and via 
reference to field profile drawings. 

Lower 
 

156 
47 

 Trench I: Middle layers, bottom-most strata of 
upper shelly layers;  

Trench IV (2): Middle layers; similar to Trench 
1; darker layers with some shell, burnt shell, 
brown ash; depths range from 0.63 m to 1.32 
m DBS. 

None d  
 

Trench IV (2) layers matching 
depths and recorded strata for 
“middle” layers in Trench 1 and via 
reference to field profile drawings.  

Middle 49 
13 

 Trench I: Upper layers below disturbed;  

Trench IV (2): Upper. Similar to Trench 1 
“upper” (excluding disturbed, which was more 
substantial (deeper from surface in areas) for 
Trench IV (2). 

None d 

Trench IV (2) layers matching 
depths and general descriptions of 
“upper” layers in Trench 1 and via 
reference to field profile drawings.  

Upper 43 
10 

Borden 1966 Levels 10-17 (15 cm per level) 2980±30 (Beta-306919)  Lower 70 

 Levels 8-9  None not included  

 Levels 5-7  2430±30 (Beta-306918)  Middle 59 

Arcas 1993 Layer 11 3120±90 (Beta-71116); 
2730±90 (Beta-71115). 

Lower 274 

 Layers 5, 7, 5/7, & 9 2290±90 (Beta-70604); 
2460±80 (Beta-70602). 

Middle 202 

 Layers 2 & 8; Feature 1 (“large pit,” possibly 
“not…cultural,” “intrusive into layer 8 (Arcas 
1993b:29) 

1630±80 (Beta-70603) Upper 155 

I.R. Wilson 
1995 

All intact layers (lower-most date sample 
(Beta-299108 from FCR and charcoal 
concentration near basal sand)  

1830±30 (Beta-299107); 
1900±30 (Beta-299108). 

Upper 348 

a For reference, see profile images for Borden’s 1948 Trench I and IV (2) (Borden 1948a, 1948b; Akrigg 1948) (Trench 
I profile [Figure 2.6] and site photos [e.g., Figures 2.3, 2.4, & 2.5]), and Borden 1966 (Borden 1966b), and I.R. 
Wilson (I.R. Wilson 1995b).  Arcas’s (1993b:20-31) layer groupings and layer/date assignments maintained as 
reported.  Only layers with associated lithic artifacts are shown.  Disturbed or potentially disturbed layers excluded.  

b Horizontal proveniences for Matson et al. (1991) dates were not available at the time of writing, limiting association of 
these dates with specific layers of the midden at this location .  But, with only a small possibility of overlap with my 
proposed “Middle” between N63 and N68 (see Trench I profile Figure 2.6), both dates are associated with the 
Lower temporal unit.   

c Includes all associated types.  Not all types included in each study (see Tables 3.4 and 3.5).  
d Photos and stratigraphic references indicate similar stratigraphic deposition between Borden’s Trench I and IV (2).  

No suitable carbon samples were available to acquire new dates for strata of interest for this study.   
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Contributing Assemblages 

None of the individual assemblages contribute all of the lithic artifact types 

evaluated in this study (Table 3.4; Figure 3.2A).  While sample size is a factor (i.e., 

larger sample = more artifact types) (Banning 2000; Kintigh 1989), the variable artifact 

type richness per excavation seems not dependent on artifact sample size alone (Figure 

3.2).  Differences in artifact richness between the four excavations may be related to one 

or many other factors, ranging from excavation location and varying collection 

methodologies to age of occupation or site function (Banning 2000; Kintigh 1989).  

The richness of Borden’s 1948 assemblage, while smaller overall (Table 3.4) is 

higher than the other three contributing assemblages when provenienced and 

unprovenienced artifacts are included (Figure 3.2A) and remains relatively high when 

only the temporally assigned artifacts are included (Figure 3.2B).  In contrast, the 

richness of Arcas’s 1993 and I.R. Wilson’s 1995 slightly larger assemblages appears 

lower than would be expected in relation to artifact sample size (assuming the same 

population).   

Table 3.4 Per excavation breakdown of total artifacts used in various levels of temporal 
analyses. 

Excavation 

Total of artifacts for various levels of data set organization 
14C 

dates 
(n) c 

Fauna 
and lithic  

Lithic only All temporally 
assigned  

Artifact type 
variability study a  

Artifact type % 
abundance study 

(excluding rares) b  

Borden 1948 776 491 318 234 221 2 

Borden 1966 658 606 129 55 52 2 

Arcas 1993 d 1486 1412 631 72 67 5 

IR Wilson 1995 921 917 348 60 56 2 

Total 3822 3426 (69 Types) 1426 (61 Types) 421 (52 Types) 396 (31 Types) 11 

a Artifact type variability study (n = 421) excludes 10 fragmented/amorphous or common/ubiquitous classes to which 
includes a total of 1005 artifacts from 9 temporally assigned classes (e.g., unmodified flakes, shatter, small 
fragments).   

b Artifact type relative abundance study (n = 396) excludes “rare” types (Table 3.7) and obsidian shatter (n = 42) 
(appearing only in Upper unit).  

c See Table 2.7 for existing dates, and Table 3.2 for new dates acquired for this study.  
d Not including ca. 813 non-provenienced artifacts not curated at UBC LOA  that were collected from off-site screening 

(Arcas 1993b; 1993c). 
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When fragmented/amorphous or common/ubiquitous classes (9 types) are 

removed from consideration (Table 3.4), the richness per contributing assemblage is 

more comparable, based on sample size (Figure 3.2C).  Interesting, and unexpected, 

when non-provenienced artifact types are excluded and flake tool types are combined, 

Borden’s 1948 and 1966 assemblages contribute a higher number of “flake edge tools” 

to the study data set than the two more recent excavations.  Thus, concern over a lack 

of representation of this artifact class in my study assemblage due to disparate collection 

methods over time may be unwarranted. 

 

 

Figure 3.2 Sample richness for four contributing assemblages and the compiled 
sample.  Chart A includes all lithic artifacts assigned to study level typology 
(n = 3426) (69 types).  Chart B includes all lithic artifacts assigned to 
temporal units (n = 1426) (61 types).  Chart C includes all lithic artifact types 
(52 types) included in temporal variability study (n = 421)  

Note: See Table 3.4 for summary of total artifacts per excavation / level of study.    

A 

B C 
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Combined Study Data Set 

As was evident for each individual excavation assemblage (Figure 3.2), none of 

the three temporal units contains all the types included in the combined data set (Figure 

3.3).  However, the variable richness of the temporally assigned portions of each 

contributing assemblage is somewhat mitigated (Figure 3.3A, cf. Figure 3.2B) when the 

data are divided into my three temporal analytical units.  Here, the richness per temporal 

unit appears similar relative to respective sample size (Figure 3.3).  This supports the 

idea that inter-temporal comparisons are meaningful.   

 

Figure 3.3 Sample richness for artifact types assigned to three temporal analytical units 
(Lower, Middle, and Upper) and combined sample.   
Chart A includes all lithic artifacts assigned to temporal units based on study 
level typology (n = 1426) (61 types).  Chart B includes all lithic artifact types 
(52 types) included in temporal variability study (n = 421).  Chart C includes 
all lithic artifact types (31 types) included in evaluation of artifact type 
relative abundance (excluding rarer types) (n = 396).  

Note: See Figure 3.1 for dates and radiocarbon date ranges (cal BP) per temporal unit.  See Table 3.5 for 
summary of total assigned artifacts per temporal unit / level of study.  

A 

B C 
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Table 3.5 Summary of total lithic artifacts assigned to Lower, Middle, and Upper 
temporal units for various levels of temporal analyses 

Temporal  
Unit 

 

Assigned  
lithic  

artifacts  

Artifact Type Variability  
Study a 

Lithic Raw Materials and  
Technology over Time (relative abundance) 

Artifact type 
relative abundance 

study b 

Rare types 
nominal study  

(presence/absence) 

 

Technology c  

Raw material  

All  Selected d 

Upper 556 118 7 118 556 118 

Middle 323 97 5 97 323 97 

Lower 547 181 12 181 547 181 

Total 1426  
(61 Types) 

396 (31 Types) 25 (21 Types) 370  
(46 Types) c 

1426  
(61 Types) 

418 
(49 types) 

421 (52 Types) 

a Artifact type variability study (n = 421), excludes 9 fragmented/amorphous classes (e.g., unmodified flakes, shatter, 
fragments, [n = 1005]), obsidian shatter (Upper unit only) (n = 42).   

b Artifact type relative abundance study (n = 396) excludes “rare” types (Table 3.7).  
c Includes 28 of 31 types evaluated in artifact type relative abundance study (e.g., Figure 3.4)(excluding cores, quartz 

crystal shatter, and obsidian cores/flakes) and also includes 18 rare types (excluding 3 rare, unmodified “raw 
material types” ochre, mica, coal) (Table 3.7) 

d Includes 31 types evaluated in artifact type relative abundance study (e.g., Figure 3.4) and also includes 18 rare 
types (excluding 3 rare, unmodified “raw material types” ochre, mica, coal) (Table 3.7). 

Results: Exploring Temporal Variability 

In this section, I explore the temporal variability of lithic artifact types and general 

raw material and lithic technology distributions for the Locarno Beach site according to 

my three defined temporal units (i.e., Upper, Middle, Lower) (Figure 3.1).  As shown in 

Table 3.5, while 1426 temporally assigned artifacts are categorized to 69 types in my 

study data set overall, most analyses do not include all assigned types.   

I first present and discuss the results of my artifact type variability study, which is 

comprised of two parts: 1) artifact type relative abundance per temporal unit (31 types, n 

= 396), and 2) a nominal (presence/absence) evaluation of rare types (i.e., n < 3) (18 

types, n = 25) (Table 3.7).  I then explore briefly the temporal distribution of lithic 

technologies (chipped, ground, chipped/ground, and pecked/ground) per temporal unit, 

based on the artifact types evaluated in my artifact type variability study (49 types, n = 

418) and general raw materials: first for all temporally assigned artifacts (n = 1426) and 

looking only at the more formed/formal types evaluated in my artifact type variability 
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study.  Following this, I compare observed temporal trends with expectations for lithic 

artifact types for the Locarno Beach and Marpole phases in the Gulf of Georgia 

chronology (Chapter 1 and 2) (Figure 1.2; Table 3.1).  

Artifact Type Variability Study 

Relative Abundance per Temporal Unit 

There is clear patterning in the relative abundance of the 31 lithic artifact types 

when grouped by temporal units (Figure 3.4).  However, there is no steady single 

trajectory for all types over time.  Notably, several types appear to vary or co-vary over 

time, often widely.  

Overall, the articulating temporal units (i.e., Lower/Middle and Middle/Upper) 

appear more similar to each other than the Lower and Upper, with most similarity 

between the Lower and Middle units (Figures 3.4 and 3.5).  This pattern is reflected in 

the rank order of the artifact types based on relative abundance (Spearman’s rank 

correlation coefficient; Lower to Middle, rs = .595, p = .0004, df 29; Middle to Upper, rs = 

.297, p = .1044, df 29; Lower to Upper, rs = .032; p = .8638, df 29).   

Among at the top nine or ten artifact types (~70%) per temporal unit (Figure 3.5; 

Table 3.6), only four artifact types are common to each.  However, the Lower and Middle 

units share three additional types in the top 70 percent, while the Middle and the Upper 

units share two types that do not appear in the top 70 percent for the Lower unit (Table 

3.6).  

Immediately apparent, the three temporal units differ not only in relative 

abundances of some artifact types, but also in which types are present or absent 

(Figures 3.4 and 3.5).  Notably, five of the 31 lithic artifact types evaluated in this study 

(i.e., obsidian core/flake and obsidian flake tool [likely Garibaldi obsidian, as previously 

discussed], perforator, piece esquillee, and thin ground slate knife) are only present in 

the Upper unit (2000 – 1400 cal BP).  In contrast, quartz crystal flake tools (n = 6) are 

present only in the oldest temporal unit (Lower, 3700 – 2700 cal BP).   
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Figure 3.4 Comparison of relative abundances of 31 lithic artifact types (n = 396) for 
three temporal units (Lower, Middle, Upper).  Count displayed beside each 
bar.  Select, observed trends highlighted.  

Note: See Appendix C for artifact typology list.  “Rare” types (Table 3.7) and miscellaneous categories 
excluded.  Many artifacts associated with these 31 artifact types were not included due to lack of, 
or uncertain, provenience (Table B.2). 
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Figure 3.5 Distributions of relative abundance of 31 artifact types for Upper, Middle, and 
Lower temporal analytical units, organized highest to lowest for each 
temporal unit.  Top ca. 70% abundance per assemblage shown for each. 
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The only evidence of the replacement of potentially functionally equivalent 

artifacts is the marked shift from the use of quartz crystal in older deposits (especially 

prior to ca. 2700 cal BP [Lower unit]) to obsidian after ca. 2000 cal BP (Upper unit) 

(Figure 3.4).  The presence and relative abundance of Garibaldi obsidian (or glassy 

rhyodacite) in younger assemblages (from ca. 2400 BP) is a well-known pattern for the 

Locarno Beach site (Arcas 1993b; Reimer 2003) and, more broadly, for the region 

(Reimer 2003:55).  Clearly demonstrated in this study (Figure 3.4), the juxtaposition of 

quartz crystal microblades/microliths/cores with similar artifacts made instead of obsidian 

(microliths and small flakes in this study) over time also reflects an observed trend for 

the region (Burley 1979a:62; Sanger 1968:111).   

Looking first at the Lower (3700-2700 cal BP) to Middle (2700-2000 cal BP) units, 

several types appear to co-vary.  For example, shaped abrasive stones, thick ground 

slate knives, miscellaneous ground stone (three of seven types common to the top ca. 

70% of the Lower and Middle units [Figure 3.5; Table 3.6]) positively co-vary from Lower 

to Middle, each more relatively abundant in the Middle unit (Figures 3.4, 3.5, and 3.6).  

At the same time, chipped slate discs/knives and quartz crystal microblade/ML/cores 

each decrease in relative abundance from Lower to Middle.   

In terms of relative abundance, chipped slate discs/knives and thick ground slate 

knives are negatively correlated between the Lower time-period (3700 – 2700 cal BP) to 

the Middle time-period (2700 – 2000 cal BP) (Figures 3.5 and 3.6; Table 3.6), with thick 

ground slate knives becoming more abundant.  Chipped slate discs/knives have been 

viewed as either “abandoned” “ground slate knife preforms” (Pratt 1991:133; also, Burley 

1979a:353) or as potential “predecessors of ground stone knives” that are eventually 

replaced by knives over time (Pratt 2010b:20).  The temporal pattern reflected here, in 

the context of thick ground slate knives, supports the latter temporal pattern, wherein 

thick ground slate knives appear to “replace” chipped slate discs/knives over time 

(Figures 3.6 and 3.7; Table 3.6).  As noted, thin ground slate knives appear (in small 

quantities) only in the Upper unit, and seem unrelated (at least temporally) to chipped 

slate discs/knives, or even thick ground slate knives.   

Sharing a potential pattern of continuity from the Lower to the Middle unit, 

irregular abrasive stones maintain a high relative abundance (ca. 11%) in both the Lower 

and Middle time-periods, ranking second and first respectively.  On a lesser scale (i.e., 
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not in the top 70%), Gulf Islands Complex objects and quartz crystal shatter, have the 

same relative abundance per type in the Lower and the Middle units.   

Table 3.6 Rank order of top ca. 70 percent of lithic artifact types per temporal unit 
(Lower, Middle, Upper) based on 31 types evaluated in artifact type relative 
abundance study 

Lower 

(3700 – 2700 cal. BP) 

Middle 

(2700 – 2000 cal. BP) 

Upper 

(2000 – 1400 cal. BP) 

Rank Artifact Type 
% 

Abundance 

(n) 
Rank Artifact Type 

% 
Abundance 

(n) 
Rank  Artifact Type 

% 
Abundance 

(n) 

1 Flake Edge  
Tool * 

14.92%  
(27) 

1 Irregular Abrasive 
Stone * 

11.34%  
(11) 

1 Obsidian 
Core/Flake 

18.64%  
(22) 

2 Irregular Abrasive 
Stone * 

11.05%  
(20) 

2 Misc Ground  
Stone * 

9.28%  
(9) 

2 Flake Edge  
Tool * 

11.86%  
(14) 

3 Hammerstone † 7.73%  
(14) 

2 Thick Ground  
Slate Knife ** 

9.28%  
(9) 

3 Core *** 8.47%  
(10) 

3 Chipped Slate  
Disc / Knife ** 

7.73%  
(14) 

3 Flake Edge  
Tool * 

8.25%  
(8) 

4 Hammerstone † 5.08%  
(6) 

4 Misc Ground  
Stone * 

6.63%  
(12) 

4 Shaped Abrasive 
Stone ** 

7.22%  
(7) 

4 Facetted Gnd Slate 
Point, Leaf *** 

5.08%  
(6) 

5 Misc Chipped & 
Gnd Slate 

5.52%  
(10) 

5 Contracting Stem 
Chipped Point * 

6.19%  
(9) 

4 Obsidian Flake 
Tool 

5.08%  
(6) 

6 Quartz Crystal 
Microblade/ML/Core 

4.97%  
(9) 

5 Core *** 6.19%  
(6) 

5 Contracting Stem 
Chipped Point * 

4.24%  
(5) 

7 Shaped Abrasive 
Stone ** 

4.42%  
(8) 

6 Chipped Slate  
Disc / Knife ** 

5.15%  
(5) 

5 Leaf-Shaped 
Chipped Point  

4.24%  
(5) 

7 Contracting Stem 
Chipped Point * 

4.42%  
(8) 

6 GndSlate Point 
Contracting-Stem 

5.15%  
(5) 

5 GndSlate Point 
Fragment 

4.24%  
(5) 

7 Thick Ground Slate 
Knife ** 

4.42%  
(8) 

7 Facetted Gnd Slate 
Point, Leaf *** 

4.12%  
(4) 

6 Irregular Abrasive 
Stone * 

3.39%  
(4) 

      6 Misc Ground  
Stone * 

3.39%  
(4) 

 Portion of unit 
assemblage 

71.82%  Portion of unit-
assemblage 

72.16%  Portion of unit-
assemblage 

73.73% 

*   types common to top ca. 70 percent of all three temporal units (4 types). 
**  types common to top ca. 70 percent of the Lower and Middle temporal units only (3 types).   
*** types common to top ca. 70 percent of the Middle and Upper temporal units only (2 types). 
†      types common to top ca. 70 percent of the Lower and Upper temporal units only (1 type) 

Note: See Figures 3.4 and 3.5 for relative distributions for all 31 types evaluated in study. 
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Figure 3.6 Distribution of types common to top 70 percent of Lower and Middle 
temporal units (Chart A, 7 types) and Middle to Upper temporal units (Chart 
B, 6 types), based on relative abundance (31 types).   

Note: Top 70 percent for each temporal unit summarized in Table 3.6 and shown in Figure 3.5.  
Calculations based on 31 types evaluated in artifact type relative abundance study (e.g., Figure 
3.4). 

A 

B 
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Ten types drop markedly in relative abundance in the Upper unit (2000-1400 cal 

BP) (Figures 3.4 and 3.7), with some types becoming relatively scarce (e.g., chipped 

slate disc knives), or absent (e.g., Gulf Islands Complex objects).  Within this broad 

trend, several types that co-vary from the Lower unit to Middle unit, continue to co-vary, 

at a reduced scale, in the Upper unit (e.g., chipped slate discs/knives and quartz crystal 

microblade/ML/cores; shaped abrasive stones and thick ground slate knives) (Figures 

3.4 and 3.5).   

Of the six point types evaluated in my relative abundance study, two temporal 

patterns are evident.  First, facetted leaf shaped ground slate points, absent from the 

oldest assemblage (Lower, 3700 – 2700 cal BP), increase markedly in relative 

abundance over time, while at the same time, large facetted ground slate points decline 

(Figures 3.4, 3.8A, and 3.8B), such that they are scarcely represented in the younger 

units (Middle and Upper (2700 – 1400 cal BP).  Second, leaf shaped and contracting 

stem ground slate points increase significantly in relative abundance from the oldest 

assemblage (Lower) to the Middle time-period (2700-2000 cal BP), but decline after 

2000 cal BP (Upper unit) (Figure 3.8).  Leaf shaped ground slate points, decline in 

relative abundance less markedly over time than the contracting stem variety.  

Contracting stem ground slate points are among the 10 types that decline markedly in 

relative abundance in the Upper temporal unit (Figure 3.7).  In fact, the trend for 

contracting stem ground slate points is similar to that shared by miscellaneous ground 

stone, thick ground slate knives, and shaped abrasive stones (Figure 3.7B). 

Notably, in the Middle time-period (2700 – 2000 cal BP), contracting stem points, 

whether chipped or ground, are the most abundant types.  In the Upper unit, chipped 

points (both leaf shaped and contracting stem) and facetted leaf shaped ground slate 

points are most relatively abundant.   
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Figure 3.7 Charts showing trends for ten lithic artifact types that drop markedly in 
relative abundance in the Upper temporal unit, compared to the Middle 
and/or the Lower.  Chart A shows all trends.  Chart B shows trends for four 
types that peak in the Middle and drop significantly in the Upper unit.  Chart 
C shows trends for six types that decline over time 

Note: Relative abundance per temporal unit based on 31 types included in artifact type relative abundance 
study.  See Figures 3.4 and 3.5 for distribution of all types. 
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Figure 3.8 Comparisons of temporal trends for six point types based on relative 
abundance per temporal unit (Lower, Middle, and Upper) for 31 types (n = 
396) (Figure 3.4).  Graph A: trends for all six types.  Graph B: co-variance of 
facetted ground slate points (leaf vs. large).  Graph C: shared trends for 
ground slate versus chipped stone contracting and leaf shaped points.   

Note: Three point fragment types that are included in relative abundance study are not shown here (see 
Figure 3.4 for distribution). 
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“Rare” Lithic Artifacts (Presence/Absence) 

69 lithic artifacts represent 28 types in my “rare” data set (excluding “raw 

material”); however, of these, only 25 artifacts representing 18 types are temporally 

assigned (Tables 3.5 and 3.7).  On their own, it is difficult to discern whether temporal 

patterning for types represented by such small samples is meaningful.  However, some 

“rare” types in my data set appear to align with observed temporal patterns for similar, 

more abundant types (Figure 3.4).  For example, quartz crystal artifacts are more 

relatively abundant in the older units, especially the oldest (Lower, 3700 – 2700 cal BP) 

(Figure 3.4).  Aligned with this pattern, two large quartz crystal artifacts (large quartz 

crystal steep angled implements/cores) included with rare types in my study are also 

associated with the Lower unit.  Also, when the nine temporally assigned “rare” point 

types (5 ground and 4 chipped) are considered together with those included in the 

relative abundance study, slightly more variety of chipped points in the Upper unit than in 

the Middle and Lower units is evident.  While ground slate point types vary somewhat 

over time, a similar richness is maintained over time (i.e., 5 types per temporal unit).  If 

all stemmed ground slate points (rare types and contracting stem) are considered 

together with the remaining 30 types in the relative abundance study, stemmed ground 

slate points are relatively constant in the three temporal units (i.e., ~5% of each unit). 

Considered together as decorative objects, the single siltstone disc bead and two 

small stone pendants, listed as rare in my study (Table 3.7), are absent from the Lower 

unit, but are present in the Middle and Upper, as was the case for the few beads 

included in my relative abundance study (n = 4) (Figure 3.4).  Of the two stone pendants, 

one (assigned to the Middle unit) could also be classified as a Gulf Islands Complex 

object (Arcas 1993c).  If so, this artifact would also fit with the temporal pattern for Gulf 

Islands Complex objects in this study (i.e., present in small quantities in the Lower and 

Middle temporal units, but absent from the Upper).   
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Table 3.7 Lithic artifact types excluded from relative abundance evaluations due to 
scarcity in study data set (i.e., “rare” artifact types) and comparisons to N for 
similar types in other Locarno Beach site assemblages (where known). 

Lithic artifact types excluded from relative 

abundance evaluations (i.e., “rare”) a 
Lower 

(n) 
Middle 

(n) 
Upper 

(n) 

Not 
Assigned 

(n) 

Study Data 
Set Total 

Other Locarno 
Beach site 

assemblages 

Total b 

Chipped        

Chipped Sandstone Leaf-Shaped Uniface  - - - 1 1 Unknown 

Corner‐notched Chipped Point - - 1 - 1 Unknown 

Excurvate Biface (Gneiss, Obsidian) - - - 2 2 Unknown 

Expanding Stem Chipped Point 1 - - - 1 Unknown 

Lg. Quartz Crystal Steep-Angled Impl./Core (LB?) 2 - - - 2 Unknown 

Parallel Stem Chipped Point 1  1 1 3 Unknown 

Square-Tanged Chipped Point (“chert”) - - 1 - 1 Unknown 

Biface Leaf-Shaped Asymmetrical  1 1 - 4 6 Unknown 

Chopper / Chopping Tool  - 1 - 18 19 Unknown 

Fishtail Stem Chipped Point - - - - 0 2  

Ground and/or Pecked        

Abrasive Slab Fragment c (LB / M) - - - 1 1 Unknown 

Bead, Disc Siltstone (M) - 1 - - 1 365 (min.) 

Bead Facetted Coal - - - 2 2 1 (?) 

GndSlate Point Excurvate w/ Concave Base - 1 - 1 2 Unknown 

GndSlate Point, Barbed - - - 1 1 Unknown 

GndSlate Point, Fishtail-Stem 1 - - 2 3 3 (?) 

GndSlate Point, Straight-Stem 1 - - 2 3 3 (*?) 

GndSlate Point, Triangular w/ Straight-Stem - - 1 1 2 2 (?) 

Hand Maul (phallic in data set) (M) - - 1 - 1 4 (min.) 

Hand Stone (LB / M?) 1 - - 2 3 Unknown 

Incised Sedimentary Stone - - - 2 2 Unknown 

Labret, Disc (LB) (at least 3 others of bone) 1 - - 1 2 1 (min.) 

Notched Stone (LB) 1 - - - 1 1 (min.) 

Pendant (2 coal [GIC?] LB], 1 siltstone) - 1 1 1 3 Unknown 

Perforated Stone, Incomplete Perf d (M) - - - 2 2 Unknown 

Stone Saw 1 - - - 1 1 (min.) 

Anvil Stone e & Hammer / Anvil Stone - - - - 0 6 & 1 

Cobble Mortar (LB?) - - - - 0 14 

Mortar / Bowl (LB / M?) - - - - 0 5 
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Lithic artifact types excluded from relative 

abundance evaluations (i.e., “rare”) a 
Lower 

(n) 
Middle 

(n) 
Upper 

(n) 

Not 
Assigned 

(n) 

Study Data 
Set Total 

Other Locarno 
Beach site 

assemblages 

Total b 

Perforated Stone, Centre / One End (M) - - - - 0 26 / 4 

Raw Material       

Raw Mat Coal/Lignite 1 - - 2 3 Unknown 

Raw Mat Mica 1 - - - 1 Unknown 

Raw Mat Ochre - - 1 1 2 Unknown 

Total 12 5 6 46 69 Unknown 

a “Rare” types in data set based on count of less than three (provenienced or not) and includes types with more than 
three in data set, but less than three temporally assigned (e.g., “chopper/chopping tool” [this table]), except if there 
is more than one such type per temporal unit (e.g., “thin ground slate knife” [Figure 3.4, cf. Table B.2] not listed with 
“rare” in this study).  LB = characteristic for Locarno Beach phase; M = characteristic for Marpole phase (Table 
3.1).  

b For all assemblages curated at UBC LOA (see RRN, UBC MOA 2012), for DhRt-6, -8, -9, -11, and -12, as of 2012 
(not including AssMat, [associated or assorted materials]).   

c Potentially others, noted during Borden 1948 excavation, but not collected (see Trench I profile drawing, Figure 2.6) 
d Not including perforated stones. 
e None in study data set, but see anvil stone recorded in Borden’s 1948 Trench 1 profile (Figure 2.6); if recovered, this 

artifact would have been assigned to study temporal unit “Lower”  

It is important to note that some types that are rare in my study assemblage are 

more abundant in other Locarno Beach site assemblages not included in this study 

(Table 3.7).  For example, while there is one silt stone bead (provenienced to Middle) in 

my data set, there are at least 365 known for the site as a whole (RRN, UBC MOA 2012) 

(though few have vertical provenience).  Moreover, at least 30 perforated sinker stones 

(generally surface finds) are associated with the Locarno Beach site (RRN, UBC MOA 

2012); yet only two (incomplete) perforated “sinker” stones are found in my data set.  

Unfortunately, these two are also unprovenienced.  On the other hand, hand mauls 

remain relatively rare in the Locarno Beach site assemblage as a whole (n = 5) (RRN, 

UBC MOA 2012).  As with all of the perforated sinker stones, four of the five hand mauls 

are included with Borden’s (1947, ID# 1) surface finds, associated with small sites DhRt-

8, -9, and -12, described in Chapter 2 (Artifact catalogue book A52 and DhRt-6 Artifact 

Catalogue, Dr. Charles Borden DhRt-6 Project Fonds LoAA#12.1/2, UBC LOA Archives, 

Vancouver; and RRN, UBC MOA 2012) (sites now incorporated with DhRt-6, the 

Locarno Beach site) (see Figure 2.2 for general location; also detailed map in Williams 

[2013:Figure 1]).  The single hand maul in my study assemblage (associated with the 
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I.R. Wilson 1995 collection) may be the only one at the Locarno Beach site that is 

vertically provenienced.   

Lithic Raw Materials and Technology over Time 

Technology 

In terms of relative abundance, chipped and ground artifact types (excluding 

debitage and other amorphous types) are inversely correlated over time (Figure 3.9).  

There is a decrease in ground stone artifacts versus chipped stone artifacts 

(predominantly slate) at the Locarno Beach site after ca. 2000 cal BP, with the highest 

abundance of ground stone in the Middle time-period (2700 – 2000 cal BP).  This pattern 

does not align with the commonly expected regional temporal pattern of more ground 

stone than chipped stone over time (Ames et al. 2010; Clark 2010).  However, recent 

studies (Ames et al. 2010:43) have shown that, while this assumed pattern may hold for 

older time-periods (i.e., from ca. 4500 cal BP to ca. 3000 cal BP), “after ca. 3000 cal 

B.P., there are assemblages [in the region] with low as well as high proportions of 

[chipped stone, ground stone, and faunal artifacts].”  Overall, the pattern for ground 

stone versus chipped stone overtime in my study data set aligns with these more recent  

observations.   

 

Figure 3.9 Relative abundance of lithic technology categories (chipped, ground, 
chipped and ground, and pecked and ground) per temporal unit for 46 more 
formed/formal, temporally assigned artifact types (n = 370) 

Note: Here, relative abundance recalculated to include temporally assigned “rare” types (18 types) 
(excluding raw material types ochre, mica, and coal) (Table 3.7) along with 28 of the 31 artifact 
types evaluated in relative abundance study (e.g., Figure 3.4) (excluding cores, quartz crystal 
shatter, and obsidian cores/flakes).  
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Raw Materials  

When all temporally assigned lithic artifacts (including utilized and unmodified 

flakes and shatter) are considered (n = 1426), basalt is by far the most common raw 

material at the Locarno Beach site over time (Figure 3.10; Table B.3).  In fact, based on 

relative abundance, over 90 percent of the assemblage for each temporal unit is 

comprised of only a few basic raw material types (basalt, slate, sandstone, quartz 

crystal, and obsidian) (Figure 3.10; Table B.3).  Slate ranks a distant second behind 

basalt by as much as 40 to 50 percent in the Lower and Middle temporal units, dropping 

a further 10 percent in the Upper unit.  As noted previously, quartz crystal declines in 

relative abundance over time, while obsidian is only present in the Upper unit.  Notably, 

in the Upper unit, slate and obsidian share a similar relative abundance.   

The rarity of slate for the temporally assigned assemblage as a whole (n = 1426) 

is likely the result of a lower collection rate for “debitage” related to chipped or ground 

slate tool production than for other forms of lithic debitage (Ames et al. 2010:42-43).  For 

example, “basalt” “debitage” (i.e., unmodified flakes and shatter) outnumbers similar 

types of slate by a ratio of 7:1 for the total study assemblage, and an even higher ratio of 

10:1 for the temporally assigned data set.  While a comparison of slate artifact and slate 

debitage frequencies (provenienced or not) for the Borden 1948 assemblage and the 

Arcas 1993 assemblage (137 to 47 and 45 to 105 respectively) suggests disparate 

collection of slate debitage over time may be a factor (as noted by Pratt [1991, 1992] for 

debitage in general), depositional or spatial differences throughout the site cannot be 

discounted.   

The relative abundance of slate becomes more comparable with basalt when the 

more amorphous artifact types in my study assemblage are excluded (e.g., unmodified 

flakes, shatter, miscellaneous chipped slate).  This tends to confirm the under-

representation of slate debitage in the site assemblage, as noted for other sites in the 

region (Ames et al. 2010).  In fact, slate ranks first over basalt (by 9 to 15 %) in the 

Lower and Middle temporal units, while in the Upper time-period, basalt is more 

relatively abundant than slate by 10 percent.  This pattern is consistent with the patterns 

observed for chipped vs. ground artifact types (Figure 3.9).  Overall, however, the top 

five raw material types (basalt, slate, sandstone, quartz crystal, and obsidian) are 
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together roughly the same relative percentage (~80%, n = 418) as in the total temporally 

assigned lithic assemblage (~90%; n = 1426) (Figure 3.11; Table B.4).  

 

Figure 3.10 Top 90 percent of raw material types per temporal unit, based on relative 
abundance for all temporally assigned lithic artifacts (n = 1426).   

Note: Top ~90% per temporal unit highlighted (blue).  Relative abundance calculation includes all temporally 
assigned types, including unmodified flakes, utilized flakes, and shatter.  See Table B.3 for relative 
abundance of all lithic raw material types per temporal unit. 

 

Figure 3.11 Top 80 percent of raw material types, based on relative abundance for select 
artifact types per temporal unit (n = 418). 

Note:  Note: Top ~80% per temporal unit highlighted (blue).  Includes raw material types for all temporally 
assigned artifact types evaluated in relative abundance study (Figure 3.4) and “rare” types (Table 
3.7) (excluding “rare” raw material types ochre, mica, and coal).  See Table B.4 for list of all raw 
material relative abundances based on this smaller data set.   
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Artifacts made from other lithic raw materials (e.g., gneiss, chalcedony, jasper, or 

“chert”) are scarce (Table B.4) and are almost entirely represented at the site by well-

made and/or singular points.  That such raw materials are absent from the collection of 

cores, flakes, and shatter for all assemblages in the data set (old or more recent) could 

indicate that artifacts made of these more “exotic” materials were brought to the site in 

finished form from elsewhere (Ames et al. 2010:43).  Differential collection per 

excavation over time (Pratt 1991, 2010a) does not appear to be a contributing factor.  

However, depositional or spatial differences throughout the site may also play a role; if 

such types were present at the location excavated by Borden in 1948 or 1966, there is a 

chance that some could have been under-collected.  

Summary of Temporal Trends 

Based on the larger, but still relatively small, sample of lithic artifact types 

evaluated in this study, trends of continuity and change at the Locarno Beach site over a 

time span of at least 2000 years are evident.  While some types increase or decrease 

over time, and often co-vary, there is no steady trajectory for all types over time.   

In particular, by ca. 2000 cal BP (Upper unit, 2000 -1400 cal BP), at least ten 

lithic artifact types that were relatively abundant in the earlier time-periods, drop 

significantly in relative abundance over time, many more markedly in the Upper unit (i.e., 

after 2000 cal BP); several are absent (Figures 3.4, 3.5, and 3.7).  At the same time, 

some types first “appear” in the Upper unit (after 2000 cal BP) (Figures 3.4 and 3.5).  

Notably, obsidian cores, flakes, and flake tools first appear and are abundant in the 

Upper unit, while similar artifacts of quartz crystal are scarcely represented, or absent.  

The shift from quartz crystal to obsidian forms part of an expected temporal pattern for 

the region (Burley 1979a; Reimer 2003; Sanger 1968).  The few temporally assigned 

thin ground slate knives and perforators (drills and flake drills) in the data set also first 

appear at this time (Figure 3.4)  

For the study data set, there is a marked increase in ground stone artifacts from 

3700-2700 cal BP (Lower unit) to 2700-2000 cal BP (Middle unit), but, after 2000 cal BP, 

chipped stone artifacts predominate, while ground stone artifacts (predominantly slate) 

decline (Figure 3.9).  Such a decrease in the younger time-period is contrary to the 

assumed regional pattern for more ground stone than chipped stone over time (Ames et 

al. 2010; Clark 2010), but based on recent findings for more variability of such types 
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between sites after ca. 3000 cal BP (Ames et al. 2010), such patterning should not be 

unexpected.  In fact, such variation may be less dependent on time and possibly more 

dependent upon site location or site function (Ames et al. 2010).   

Comparison of Locarno Beach Site Lithic Artifacts to Artifacts 
Associated with the Locarno Beach and Marpole Culture History 
Phases 

In this final section, I compare the observed temporal patterns for lithic artifact 

types in my data set to the commonly accepted, expected patterning for Locarno Beach 

phase and Marpole phase sites in the Gulf of Georgia region.  Specifically, I evaluate the 

prescribed temporal distribution of lithic artifact types viewed as characteristic to the 

Locarno Beach phase and the Marpole phase (Table 3.1).  Through this, I explore the 

nature of the fit between the Locarno Beach site lithic assemblage and the current 

formulation of the Locarno Beach phase.  As mentioned at the outset of this thesis, the 

Locarno Beach site, as the phase type site, is particularly appropriate for this re-

examination.  

Most, but not all, of the putative characteristic lithic artifact types or traits for the 

Locarno Beach phase or the Marpole phase are considered in this study.  In particular, I 

focus on 19 artifact types that I previously included in my artifact type variability study 

(see Figure 3.4 and Table 3.7) and have been viewed, in some form, as characteristic of 

either the Locarno Beach phase or the Marpole phase (Table 3.1).  While most types 

can be compared directly to characteristic types for the Locarno Beach phase or the 

Marpole phase, comparison for a few traits is not as straightforward.  For example, five 

types are listed as characteristic to both the Locarno Beach phase and the Marpole 

phase (Table 3.1).  While three shared types are differentiated between phases in the 

commonly accepted trait list, either morphologically (celt/adze and labret) or by raw 

material type (microblade/ microliths/ cores [if quartz crystal]); two shared types are not 

(i.e., sandstone abraders [i.e., irregular abrasive stones] and handstones).  Where 

possible, I evaluate morphological differences between shared types.   

In addition to specific artifact types, three general trends are also evaluated.  

First, I evaluate chipped point trends for the Locarno Beach phase based on the relative 

abundance of contracting and leaf shaped chipped points.  Second, to compare 
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expectations for higher abundance and variability of chipped points in Marpole vs. earlier 

times with my data, I evaluate trends in chipped points sample richness for all chipped 

point types (including rare types) per temporal unit.  Third, to evaluate whether Garibaldi 

obsidian (or glassy rhyodacite) is most abundant in the Marpole phase time-period, but 

markedly scarce during the Locarno Beach phase, as observed by others (e.g., Arcas 

1993b; Reimer 2003:55), I include two obsidian artifact types (obsidian core/flake and 

obsidian flake tool) as potential Marpole types.18  As previously discussed, the bulk of 

the obsidian artifacts in my data set are likely Garibaldi obsidian based on visual 

inspection (Rudy Reimer, SFU, personal communication, 2011) and some chemical 

analyses (Arcas 1993b).  That said, Garibaldi obsidian can appear visually similar to 

obsidian from other sources (e.g., Kingcome) (Reimer 2011b); thus, while I discuss the 

obsidian in my data set as potentially Garibaldi obsidian, I do so with the understanding 

that further chemical testing for untested obsidian artifacts would be required to confirm 

this.   

Of the 19 types included in this comparison, 14 are evaluated based on relative 

abundance as per my artifact type relative abundance study.  The remaining five types 

are too rare in my data set to be meaningfully quantified in terms of relative abundance 

and are assessed based on presence or absence only.  As I discuss more later, the 

paucity of some characteristic or “diagnostic” artifact types (e.g., labrets and Gulf Islands 

Complex objects) is not limited to my data set, and is an issue with culture historical 

formulations for the Gulf of Georgia region more broadly (Clark 2010; Matson and 

Coupland 2009 [1995]; Moss 2011).   

Although the time-periods captured by my temporal units (Lower, Middle, and 

Upper) do not correspond exactly to the established cultural historical phase boundaries 

(Figure 1.2), general comparisons can be made between my three units and the phases.  

In general, the Lower temporal unit ([3700 – 2700 cal. BP) corresponds to an Early 

Locarno Beach time-period, the Middle temporal unit (2700-2000 cal BP) to a Late 

Locarno Beach/Early Marpole time-period, and the Upper temporal unit (2000 – 1400 

cal. BP) to the Marpole time-period (cf. Figure 1.2 and Table 3.1). 
 
18  While scarce in the Locarno Beach phase, Garibaldi obsidian is known to be well represented 

in the Charles phase (St. Mungo on the lower mainland), antecedent to the Locarno Beach 
phase (Figure 1.2) (Reimer 2003).  Thus, this type could potentially be present in older 
assemblages at the Locarno Beach site. 
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Phase Comparison Results 

This study of 207 artifacts from a ~2000 year time-period at the Locarno Beach 

site demonstrates that there are both agreements and differences between the temporal 

distribution of the Locarno Beach site lithic assemblage and the lithic characteristics 

commonly accepted for the regional culture historical phases (Figure 3.12, cf. Table 3.1).  

The pattern of agreement is more clearly evidenced for the lithic artifacts characteristic 

of the Locarno Beach phase, but it also holds, to a lesser extent, for the Marpole phase 

(compare 13 Locarno Beach types [n = 160] to 8 Marpole types [n = 78]).  Notably, the 

types viewed as “characteristic” time markers per phase by previous researchers for the 

Locarno Beach phase, and in some cases the Marpole phase, are also the artifact types 

that displayed the clearest temporal patterning based on relative abundance in my 

artifact type variability study (e.g., Figure 3.4).  Overall, where present, the types that are 

“characteristic” of the Marpole phase types tend to be more concentrated in the study’s 

younger temporal unit(s).  

Locarno Beach Lithic Assemblages in a 
Broader Culture Historical Context 

Given that the Locarno Beach phase was identified based largely on the Locarno 

Beach site and its artifacts, the correspondence between the Locarno Beach site and 

phase is to be expected.  However, the presence of artifacts at the site that fit temporally 

and stylistically within the Marpole phase calls into question the applicability of calling 

the site a Locarno Beach “type site.”  Furthermore, this detailed analysis of lithic material 

from one site demonstrates that the lack of complete correspondence of lithic artifact 

abundances and/or presence/absence with the widely accepted cultural historical phase 

descriptions, suggests that, while the current culture historical phases are useful in a 

general sense, as noted by others (e.g., Matson et al. 2010), the characteristic lithic 

artifact types that have defined them may not be applicable to all sites in the region.   
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Figure 3.12 Comparison of temporal distributions (Lower, Middle, or Upper) of select 
lithic artifact types to types or traits commonly viewed as characteristic for 
the Locarno Beach phase or the Marpole phase  

6 
) 
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The strong correspondence between the Locarno Beach site lithic artifacts and 

established Locarno Beach and Marpole phase characteristics is illustrated by several 

artifact types.  In particular, seven types associated with the Locarno Beach culture 

history phase are present or most abundant in this study’s early Locarno Beach time-

period (i.e., the Lower temporal unit); five Marpole culture history types are within this 

study’s Marpole time-period (i.e., the Upper temporal unit; 2000 – 1400 cal BP).  As 

expected, the Middle temporal unit (2700 – 2000 cal BP) in this study (representing a 

late Locarno Beach/early Marpole time-period) contains artifacts that are commonly 

assigned to either the Locarno Beach or Marpole culture history phases (i.e., 11 Locarno 

Beach types [n = 50] to 6 Marpole types [n = 26]).  In fact, four such types are most 

abundant (3 Locarno Beach types) or present only (1 Marpole type) in my study’s Middle 

time-period.  In addition, as expected for the Marpole phase in general, chipped points 

are more variable (albeit slightly) in this study’s Marpole time-period (i.e., the Upper 

temporal unit).  Similarly, the contracting stem variety is more relatively abundant in this 

study’s late Locarno Beach/early Marpole time-period (i.e., the Middle temporal unit), 

which generally aligns with the expectations for the Locarno Beach phase (Figure 3.12; 

cf. Table 3.1).  Finally, there is a clear temporal differentiation between the quartz crystal 

microblade type and the two obsidian types in my study, which also fits well with the 

expected trend for such types in the established culture historical descriptions. 

The distribution of some characteristic artifact types across acknowledged culture 

historical phase boundaries has led researchers to suggest that characteristic phase 

artifact types are best considered as time markers based on relative abundance instead 

of presence or absence (e.g., Burley 1980; Clark 2000, 2010).  Based on the results of 

this study, I agree.  While the non-rare Locarno Beach phase lithic artifact types in this 

study are most abundant within the generally expected temporal boundaries for the 

Locarno Beach phase, many of these characteristic types are also present (though less 

abundant) in this study’s Marpole time-period (i.e., the Upper temporal unit) (e.g., thick 

ground slate knives, shaped abrasive stones).  Such types should not be viewed 

uncritically as exclusive type markers for the Locarno Beach phase.   

The rarity of many “diagnostic” artifact types for the Locarno Beach and Marpole 

phases has led researchers to question the utility of rare artifact types as time markers 

(e.g., Burley 1980; Clark 2000, 2010; Moss 2011).  In my study, many of the minimally 

represented (n ≤ 6 per type) and rare types (n = 1 per type) are also known to be rare for 
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sites in the region; this also fits the accepted regional culture historical pattern.  Of these 

rare types, many are also viewed as “most diagnostic” (Matson and Coupland 2009 

[1995]; Moss 2011:98).  In fact, with the exception of two types (quartz crystal 

microblades/microliths/cores and thick ground slate knives), all the “most diagnostic 

types” for the Locarno Beach phase and the Marpole phase (Table 3.1) are rare or 

relatively rare in my data set.  While the presence of rare types may be associated with 

specific tracts of time for sites in the Gulf of Georgia region, the absence of these rare 

types should not be similarly applied to such interpretations.  Indeed, rare time marker 

artifacts are difficult to evaluate in any individual assemblage.  Regionally, characteristic 

types known to be rare can have value as time markers; however, the representation of 

these rarer types in site assemblages is dependent upon large, well provenienced 

samples or the occasional fortuitous find. 

This analysis is pertinent to discussions of the appropriateness of labelling the 

Locarno Beach site as a “type site” and, indeed, to the value of the type site designation 

more broadly.  In general, the designation of a type site, such as Locarno Beach, may 

also be influenced by fortuitous finds, generally based, as they are, on small samples 

from locations and sites that happened to be excavated first (e.g., Borden 1951, 1950; 

Mitchell 1971).  Further study may find that first finds are not as characteristic as initially 

thought (Ford 1954a).   

Ongoing research in the region has shown that some types assumed 

characteristic to specific phases are not common for all sites in the region (Clark 2000, 

2010; Matson and Coupland 2009 [1995]; Matson et al. 2010), which makes inter-site 

comparisons of such types difficult (Burley 1980; Clark 2000, 2010).  For example, five 

of the characteristic lithic types in my data set are ground slate (Figure 3.12); of these, 

large facetted ground slate points are fairly well represented in my Locarno Beach site 

data set, but are known to be “rare” for many sites in the region (Clark 2010:267).  

Moreover, ground slate knives, in general, are known to be absent or scarce at some 

sites, but abundant at others (Burley 1980; Clark 2000, 2010).  In fact, while ground 

stone, and more specifically ground slate, is abundant at the Locarno Beach site (e.g., 

Figures 3.9 and 3.11), there are many similarly-aged sites in the region where slate, and 

especially ground slate, is less abundant or absent (e.g., Crescent Beach, Matson et al. 

1991).   
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Considering the recognized disparity of ground stone between sites, it is 

interesting that Clark, in his recent regional study (Clark 2010:267), found that the 

Montague Harbour site’s Locarno Beach phase component (Montague Harbour I) aligns 

statistically with the Marpole phase because of the “high proportion [of] ground stone,” 

(traditionally expected for Marpole sites [but see Ames et al. 2010]), but, instead views 

this component as “an anomalous Locarno Beach site rather than an unusually old 

Marpole one.”  The Locarno Beach site artifact assemblage was not incorporated into 

Clark’s regional study, probably due to the lack of available reported data (as discussed 

in Chapter 2).  Considering the potentially uncharacteristic, high volume of ground slate 

at the Locarno Beach site for a similar date range, if Locarno Beach site lithic data had 

been included in Clark’s study, would the Locarno Beach site also be viewed as 

“anomalous”? 

The fortuitous nature of labelling archaeological cultures based on small, 

incomplete samples of spatially distinct data was pointed out by Ford (1954b) almost 60 

years ago.  We could ask, how would we think of the Locarno Beach phase today if 

Borden had first excavated another site dating to ca. 3000 years ago?  Would we think 

of the Locarno Beach phase, and the people who lived within this time-period, in the 

same way?   

As appropriate, I end this reconsideration of the Gulf of Georgia culture history 

phases with a cautionary note by Willey and Philips (1958) about the utility of phases in 

a regional context.  With the burgeoning of radiocarbon dates in the Gulf of Georgia 

region, it is perhaps time to step back and re-evaluate further the strengths and 

weaknesses of, or the need for, the established framework upon which Gulf of Georgia 

researchers affix archaeological interpretation (Ames et al. 2010; Moss 2011).  

A regional sequence is not merely a local sequence with larger spatial 
dimensions….Ideally, the archaeologists of a region come together in a 
harmonious session where a careful matching of local sequences 
produces a new sequence of larger scope.  Actually this happy event 
occurs but rarely.  What more often happens is that phases and local 
sequences gain in scope by a sort of osmosis.  They flow outward, so to 
speak, often propelled by their originators, uniting to themselves their 
weaker correlates over a widening circle.  The process is necessarily 
accompanied by a progressive generalization of definition until much of 
their original usefulness to research is impaired [Willey and Phillips 
1958:27, emphasis in original]. 
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Chapter 4.  
 
Conclusions 

This study is both an exploration and evaluation of the 60-year history of 

archaeological investigations of the Locarno Beach site and a re-evaluation of the site’s 

lithic artifacts assemblage.  In this study, I first explored the impacts that past work had 

on site investigations and subsequent interpretations of the site over time.  I also 

evaluated the representativeness of the site data and the validity of site interpretations 

based on them.  To augment extant Locarno Beach site data, I analyzed previously 

excavated lithics and radiocarbon dates, including two formerly unanalyzed data sets 

and four new radiocarbon dates.  Using these newly integrated data, I explored the 

variability and relative abundance of lithic artifact types over time in the context of the 

site based on three, site-specific temporal units.  I then assessed the nature of the fit 

between this assemblage and the current formulation of the Locarno Beach phase and 

the Marpole phase.  In addition to a journey through the investigative history of the 

Locarno Beach site, this study has, in some ways, also been a journey through the 

history of archaeology of the Gulf of Georgia region, the province, and the foundations of 

the culture historical framework upon which we affix meaning. 

This study demonstrates that compartmentalization of Locarno Beach site 

investigations and the associated data has resulted in a high volume of insular site 

records, reports, and interpretations, specific to portions of the site.  This has in turn 

resulted in disconnects in the data, limiting optimal understanding of the site as a whole.  

As of 2011, interpretations of the Locarno Beach site, in terms of site function, age of 

occupation, and seasonality tend to rest upon the results of a few analyses of data 

collected from two systematic excavations: Borden’s 1948 excavation (i.e., Borden 1950, 

1970; Matson et al. 1991; Pratt 1992; Stiefel 1985) and one CRM excavation (Arcas 

1993b).  While the data from the three re-analyses of Borden’s data contribute to site 

understanding, in each case limiting factors are evident (Table 2.8), which suggests that 

interpretations of the site based on these data alone should be viewed more critically 
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than is currently the case.  In particular, while spatial and temporal variability is evident 

at the Locarno Beach site, this variability is not well understood. 

My exploration of the temporal variability of lithic artifacts at the Locarno Beach 

site reveals trends of both continuity and change over a time span of several millennia.  

Comparison of this temporal patterning with expectations for the Locarno Beach and 

Marpole culture historical phases demonstrates both agreements and differences 

between the temporal distribution of the Locarno Beach site lithic assemblage and the 

lithic characteristics commonly accepted for these culture historical phases.  Considering 

the role of the Locarno Beach site as the Locarno Beach phase type site (first defined as 

such by Borden (1970) based on his findings there), the high representation of Locarno 

Beach phase types compared to Marpole types in my study assemblage was not 

unexpected.  That said, the presence of artifacts at the site that fit temporally and 

stylistically within the Marpole phase calls into question the applicability of calling the site 

a Locarno Beach “type site.”   

An overarching theme of this thesis has been to evaluate whether the Locarno 

Beach site is primarily composed of Locarno Beach phase deposits, as first posited by 

Borden over 60 years ago.  A corollary of this is to ask whether characteristics thought to 

be typical of the Locarno Beach phase (e.g., non-sedentary, minimal variability) (see 

Table 1.1) fit with the Locarno Beach site data.  While the radiocarbon dates and the 

artifacts re-analyzed in this study from the central portion of the site are consistent with 

current expectations for Locarno Beach phase sites, the analysis here also shows that 

the site was occupied at other times as well.  Radiocarbon dates (both previously 

acquired and new to this study) are evidence for occupation during younger (Chapter 3) 

(Arcas 1993b) and possibly older times also (Arcas 2008b).  In particular, site deposits 

dating exclusively to younger time periods than the Locarno Beach phase (i.e., Marpole) 

suggest the possibility for a more exclusive Marpole-aged occupation of the site at lower 

elevations, closer to the beach.  Though undated, areas of the site at higher elevations, 

further inland, may be older than the Locarno Beach phase (Arcas 2008b).   

Absence of evidence for large plank houses in the form of large post moulds at 

the Locarno Beach site has been used to support interpretations of the Locarno Beach 

site as a Locarno Beach phase seasonal camp instead of a more substantial village 

(e.g., Matson 2010) (see Table 1.1).  However, my review of Locarno Beach site records 
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suggests that evidence of large houses (i.e., post moulds) may in fact have been 

encountered at the Locarno Beach site during past excavations (e.g., Borden [1966] 

[Figure 2.8], and possibly I.R. Wilson [1995a, 1995b] [Table 2.8]).  Furthermore, many 

artifact types typically thought of as indicative of a Marpole phase occupation are 

included in surface collections from various parts of the site.  These types include many 

perforated stone sinkers, the occasional hand maul (artifact records for DhRt-6, and 

formerly separate sites DhRt-8, -9, -11, and -12; e.g., see RRN, UBC MOA 2012) (Table 

3.7), and at least one anthropomorphic stone bowl (see Figure 4.1) (cf. Table 3.1).  The 

presence of these types at various locations at the Locarno Beach site reflects spatial, 

and possibly temporal, variability across the site’s expanse.   

Whether or not (or to what extent) past and current assumptions and/or 

expectations of the Locarno Beach phase have influenced perceptions of the Locarno 

Beach site as the type site—or the ease with which we accept such interpretation of it—

is difficult to parse.  That said, it seems to me that past interpretations of the site as a 

predominantly Locarno Beach phase site, and its "iconic-ness" as the Locarno Beach 

phase type site, may have influenced site interpretations and, especially, the ease with 

which these interpretations are accepted by others.  While current interpretations (as of 

2012) of the Locarno Beach site as a whole remain similar to that proposed by Borden 

(1970) for the Locarno Beach phase and the site (i.e., predominantly, a Locarno Beach 

phase-aged seasonal camp location), the results of this study suggest that this view of 

the site may be limited.  Despite the volume of work at the Locarno Beach site over its 

60-year investigative history, it appears we have yet much to learn about this iconic, but 

not so well known site. 

Observations and Recommendations 

From the outset, the impetus of my research has been to address the under-

analysis and lack of data integration for the notably high volume of projects that have 

taken place at the Locarno Beach site over the last 60 years.  While labour-intensive and 

organizationally challenging, this project has also been rewarding.  Overall, this study 

shows that integration of extant data into individual Locarno Beach site analyses 

facilitates an improved understanding of the site.  Moreover, the results of this study 

demonstrate both the feasibility and value of compiling and integrating disparate site 

data for the Locarno Beach site and, potentially, for other large sites with similarly long 
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or fragmented investigative histories.  In retrospect, it is difficult for me to perceive of 

managing, investigating, or interpreting the Locarno Beach site, or any such site, without 

the benefit of this more holistic body of knowledge.  This should be a matter of course.  If 

Locarno Beach site data had been brought together 20 years ago, my compilation and 

review of the investigative history the Locarno Beach site would not have taken so long 

to complete.  Moreover, it seems fair to ask, if this was the situation for an iconic site like 

the Locarno Beach site, what about sites that are less well known?   

Taking stock of past site investigations is, and should be, central to best 

practices in archaeological site protection and heritage management, and is especially 

important for large sites, subject to multiple, discrete investigations, like the Locarno 

Beach site.  More than a growing list of who excavated where and when, and basic 

findings per project, such compilations should, where possible, include scrutiny of 

existing site data, in terms of quality (or interpretive value), sample representativeness, 

and the validity of subsequent interpretations.  Understanding the available body of site 

data in the context of the site as a whole is important for the development of site-specific 

management and investigation strategies.  Ultimately, our conclusions about a given 

archaeology site are drawn from the available sample.  If the sample we have for a given 

site is not sufficient (as shown for the Locarno Beach site), strategies should be 

developed to ensure the production of additional, good data, either from analysis of 

existing collections or, if more of a site is impacted, from increased systematic 

excavation.   

While the volume of work at the Locarno Beach site gives the impression that the 

site is well sampled, in reality the sampling intensity has been uneven and in many 

places of the site, is not adequate.  The sample of well-provenienced data acquired via 

systematic data recovery at the site is relatively small compared to the volume of 

unprovenienced data collected under less ideal circumstances (i.e., surface finds, 

machine excavation).  Moreover, the sample of well-provenienced data is small relative 

to the size of the site, and is spatially limited to select portions of it.  Implicit 

understandings of archaeological “significance” have probably influenced sampling effort 

causing parts of the site viewed as more “significant” to receive more intensive 

excavation, to the exclusion of others.  Specifically, while the deeper, and more shelly 

central area of the site is well-sampled, in terms of artifacts at least, other portions of the 
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site are less well represented.  These limitations have an impact on the interpretive 

value of the resulting data, and ultimately our archaeological understanding of the site.   

Any future archaeological work conducted at the Locarno Beach site should be 

designed to include systematic data recovery and detailed sampling (e.g., carbon, soil, 

plant remains).  As this study has shown, acquisition of radiocarbon dates for all parts of 

the site would further our temporal and spatial understanding of the site as a whole.  In 

particular, while the central area of the site is better sampled, additional radiocarbon 

dates from intact deposits located near to, Borden’s 1948 and 1966 excavations (both 

centrally located) would be useful for further analyses of the data associated with these 

significant excavations.  In addition, increased sampling and radiocarbon dating of 

smaller, intact deposits away from the centre of the site would improve understanding of 

spatial variability.  Without further excavation, additional analyses of already-collected 

data would also be beneficial.  An integrated, spatial analysis of existing data for all parts 

of the site would be a good place to start. 

Looking Forward 

Several products of this study may be beneficial to future research at the site.  

This study provides comprehensive summaries of past work at the site, some not known 

previously, which may form a reference for site management and/or future study.  In 

addition to generating new site data via analysis of previously unanalyzed assemblages, 

this study also provides four new radiocarbon dates.  Integration of disparate data 

requires the application of a common typology, which was created and applied in my 

small, lithic artifacts study.  In the course of generating my study database, faunal 

artifacts were included and temporally assigned, where possible, but were not classified 

to a common typology.  While the results of my study are specific to the lithic artifacts for 

the four, contributing assemblages (Borden 1948, 1966; Arcas 1993; and I.R. Wilson 

1995), in future, similar studies could also be undertaken for the associated faunal 

artifacts.  

In light of the steady attrition of archaeological sites in the wake of ongoing 

development in the region, this study highlights the recognized importance and value of 

revisiting existing collections (e.g., Ames et al. 2010; Matson et al. 2010; Pratt 1992, 

2010a; Thom 2010).  I hope that the products of my study may serve as an example for 

other site history compilations, data integration, and analyses or facilitate future intra- or 
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inter-site comparative studies.  Finally, for Coast Salish peoples, I hope that this work 

contributes to an improved understanding of the Locarno Beach site, a tangible 

expression of their rich culture histories. 

 

Figure 4.1 Photo of anthropomorphic stone bowl found by a resident at the Locarno 
Beach site in the vicinity of what would have been DhRt-8 at the time  

Note: Newspaper clipping, circa 1960; publication and photographer unknown. 
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Appendix A.  
 
Locarno Beach Phase and Marpole Phase Characteristic Traits 
Listed by Mitchell (1971, 1990) 

Table A.1 Comparison of Locarno Beach phase and Marpole phase “distinctive” 
characteristics as listed by Mitchell (1971, 1990) 

Note:  Strikethrough text (e.g., “ulu”) indicates a characteristic listed in Mitchell (1971) that is not listed in 
Mitchell (1990).   

Locarno Beach 
(3500/3300 – 2400 BP) 

 Marpole 
(2400 – 1500/1100 BP) 

(After Mitchell 1971:57; Mitchell 1990:341)  (After Mitchell 1971:52; 1990:345) 

• Medium‐sized chipped‐basalt points, many with 
contracting stems 

• Microblades and cores (“many based on quartz 
crystal” added by Mitchell [1990]) (or, microliths) 

• Chipped slate or sandstone knives or scrapers 
(changed to ”tools” by Mitchell [1990]) of generally” 
ovoid or “ulu” shape (Borden’s [1950] “ulu” reference 
dropped by Mitchell in 1990) 

• Crude cobble, split cobble, and boulder spall tools 
(“split cobble” removed by Mitchell in1990) 

• Added by Mitchell (1990); “Microflakes of 
cryptocrystalline and fine-grained rock, produced 
mainly by bipolar flaking techniques”  

• Large, facetted ground slate points or similar bone 
points  

• Thick ground slate knives, often only partially ground. 

• Small, well‐made celts, rectangular in plan and cross‐
section 

• Gulf Islands Complex items 

• Labrets of several forms (“ground stone and coal,” “T 
and oval disk shape” added by Mitchell in 1990)  

• Grooved or notched sinkers 

• Handstones and grinding slabs 

• Added by Mitchell (1990); “Sandstone abraders, 
sometimes carefully shaped.” 

• Earspools (Earspools dropped by Mitchell in 1990). 

• Heavy bone wedges 

• Bilaterally barbed antler points (“Unilaterally” and 
“generally with enclosed barbs” added by Mitchell 
in1990). 

• (“Antler”) Toggling harpoons (“harpoon heads”) of one 
piece toggling or composite form, (revised by Mitchell 

• Chipped stone points, various forms (with or without 
stems), most of medium size, some larger (“well made”) 
leaf shapes (“both contracting and expanding stem 
forms”), a common small basalt variety is 
asymmetrically triangular shaped basalt (revisions made 
and the “small basalt variety” dropped by Mitchell in 
1990). 

• Microblades (“and microcores” added by Mitchell in 
1990)  

• Large (‘leaf shaped and smaller triangular”) ground-slate 
points, facetted or lenticular in cross-section (revised by 
Mitchell in 1990) 

• Thin ground-slate “fish knives,” many at Fraser River 
sites, less elsewhere (“fish” inference and Fraser River 
locality dropped by Mitchell in 1990). 

• Celts of various sizes, generally large, made with little 
care, of flattened oval in cross-section, sides often taper 
toward the poll (“many with angled bit” added by Mitchell 
in 1990). 

• Disk beads of clamshell for shale and clamshell  

• Labrets (“generally T-shaped” added by Mitchell in 
1990). 

• Hand mauls, “well made” decorated top, often nipple top 

• Perforated stones, large & small 

• Possibly Earspools, inferred from sculpture. (dropped by 
Mitchell in 1990) 

• Added by Mitchell in 1990: “Handstones and grinding 
slabs” 

• Added by Mitchell in 1990: “Sandstone abraders, 
occasionally decorated by incising”) 

• Stone sculpture (bowls, large heads with depressions in 
the top, seated human figures, decorated straight pipe 
bowls, and incised siltstone and fish effigies) (“fish 
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Locarno Beach 
(3500/3300 – 2400 BP) 

 Marpole 
(2400 – 1500/1100 BP) 

(After Mitchell 1971:57; Mitchell 1990:341)  (After Mitchell 1971:52; 1990:345) 

in 1990) 

• Antler (“harpoon”) foreshafts, (revised by Mitchell in 
1990). 

• Antler wedges 

• Sea mussel shell celts 

• Clay‐lined depressions and alignments of vertically 
placed rock slabs (revised to “rock slab features” by 
Mitchell in 1990) 

• Sometimes associated with now “inland” location 
(seems removed by Mitchell in 1990) and with 
deposits containing little shell or shell which is much 
decomposed ( added by Mitchell 1990: “bay mussel” 
“prominent” if shells are in deposits.  

• Added by Mitchell 1990, is that the listed traits are for 
“conventional ‘dry’ site excavations.” 

effigies” dropped by Mitchell in 1990”) 

• Barbed (generally unilaterally), non-toggling harpoon 
points, with tang for attachment to shaft and line guards 
and (or) line hole. 

• Added by Mitchell in 1990: “Antler sleeve hafts” 

• Antler wedges  

• Antler sculpture 

• Large needles and Bone awls (sectioned or split) 

• Unilaterally barbed antler points (larger than subsequent 
Gulf of Georgia phase) (dropped by Mitchell in 1990) 

• Relatively frequent use of native copper for ornaments, 
(“relatively frequent” dropped by Mitchell in 1990) 

• Midden burial, some with cairns, and/or with inclusions 
(e.g., dentalia, disk beads, copper, or large points) 
(“midden burial” and reference to inclusion of “large 
points” dropped by Mitchell in 1990) 

• Skull deformation, some trepanation (“trepanation” 
dropped by Mitchell in 1990) 

• Large post moulds and house outlines 
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Appendix B.  
 
Supplemental Tables and Figures  

Table B.1 Nine artifact types excluded from temporal study due to lack of, or unclear, 
vertical provenience.  Eight types are included in the “rare” tabulation (Figure 
3.7). 

Note: A93 = Arcas 1993; B48 = Borden 1948; B66 = Borden 1966; IRW95 = I.R. Wilson 1995.   
(1) = only one of type associated with noted project.  
* denotes type considered “rare” in study data set; some not rare for site (see Table 3.7) 

Artifact Type N Project 

Abrasive Slab Fragment* 1 B66 

Bead Facetted Coal* 2 IB66 

Boiling Stone 21 All but A93; IRW95 (1) 

Chipped Sandstone Leaf-Shaped Uniface*  1 IRW95 

Excurvate Biface* 2 B48; B66 

GndSlate Point Barbed* 1 IRW95 

GndSlate Point Excurvate w/ Concave Base* 2 B48; B66 

Incised Sedimentary Stone* 2 B66 

Perforated Stone Incomplete Perf* 2 A93; B48 

Total 34  

Table B.2 Lithic artifacts excluded from temporal study due to lack of, or unclear 
provenience, that would otherwise be included in evaluation of artifact type 
relative abundance per temporal unit (Figure 3.4).   

Note: A93 = Arcas 1993; B48 = Borden 1948; B66 = Borden 1966; IRW95 = I.R. Wilson 1995.   
(1) = only one of type associated with noted project. 

Artifact Type N Project    Artifact Type N Project  

Bead Beveled Disc Steatite 2 A93   Irregular Abrasive Stone (L & M) 87 All 

Celt / Adze 2 IRW95; B66   Leaf-Shaped Chipped Point  5 All but IRW95 

Chipped Point / Biface Frag 7 All   Misc Chipped & Gnd Slate 10 B48; B66 

Chipped Slate Disc / Knife (L) 37 All   Misc Ground Stone 34 All, IRW95 (1)  

Contracting Stem Chipped Point 9 All   Obsidian Core/Flake (M) 16 A93; IRW95 

Core 105 All   Obsidian Flake Tool (M) 1 A93; B66 
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Artifact Type N Project    Artifact Type N Project  

Cortex Spall/Tool 9 IRW95; B66   Perforator 5 IRW95; B48 

Facetted Gnd Slate Point, Large (L) 3 B66; B48 (1)   Piece Esquillee 3 IRW95; B66 

Facetted Gnd Slate Point, Leaf (M) 2 B48   Quartz Crystal Flake Tool (L?) 3 A93; B66 (1) 

Facetted Gnd Slate Point Fragment 4 B48    Quartz Crystal 
Microblade/ML/Core (L) 

3 A93, B66 (1) 

Flake Edge Tool 97 All   Shaped Abrasive Stone (L) 9 All, B66 (1) 

GndSlate Point Contracting-Stem 6 B48; B66   Thick Ground Slate Knife (L)  18 All, but IRW95 

GndSlate Point Fragment 12 All but IRW95   Thick Leaf Shaped GndSlate Knife 4 A93; B66 

GndSlate Point Leaf Shape 2 All but IRW95   Thin Ground Slate Knife (M) 5 All, but B66 

Hammerstone 7 All but B48      

                         Sub-total 304                             Sub-total 203  

Table B.3 Relative abundance of raw material types for all temporally assigned lithic 
artifacts in data set (n = 1426) per temporal unit.  Sorted highest to lowest per 
time-period. 

Lower (n = 547) Middle (n = 323) Upper (n = 556) 

Material % abundance Material % abundance Material % abundance 

Basalt 63.4 Basalt 70.0 Basalt 70.9 

Slate 19.4 Slate 18.9 Obsidian 10.6 

Sandstone 4.6 Sandstone 4.6 Slate 9.7 

Quartz Crystal 4.0 Quartz Crystal 1.5 Andesite 1.8 

Unknown Igneous 1.5 Siltstone 0.9 Unknown Igneous 1.3 

Unknown Sedimentary 1.3 Unknown Igneous 0.6 Sandstone 0.9 

Granitic 1.1 Unknown 0.6 Quartzite 0.7 

Andesite 0.7 Unknown Sedimentary 0.3 Unknown 0.7 

Nephrite/Serpentine 0.7 Granitic 0.3 Granitic 0.5 

Quartzite 0.7 Andesite 0.3 Chert 0.5 

Siltstone 0.5 Nephrite/Serpentine 0.3 Steatite 0.5 

Coal/Lignite 0.5 Quartzite 0.3 Quartz Crystal 0.4 

Chert 0.5 Coal/Lignite 0.3 Unknown Sedimentary 0.4 

Unknown 0.2 Gneiss 0.3 Vein Quartz 0.4 

Felsite 0.2 Jasper 0.3 Nephrite/Serpentine 0.2 

Metasediment 0.2 Steatite 0.3 Coal/Lignite 0.2 

Mica 0.2   Metasediment 0.2 

Unknown  0.2   Ochre 0.2 

91.4% 

93.5% 91.2% 
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Table B.4 Relative abundance of lithic raw material types for select artifact types (49 
types, n = 418) per temporal unit.  Sorted highest to lowest per time-period. 

Note:  Includes all temporally assigned artifact types evaluated in relative abundance study (31 types) and “rare” 
types (18 types) (Table 3.7; excluding raw material types ochre, mica, and coal). 

Lower (n = 192) Middle (n = 102) Upper (n = 124) 

Raw Material 
%  
abundance Raw Material 

%  
abundance Raw Material 

% 
abundance 

Slate 32.3 Slate 42.2 Basalt 33.1 

Basalt 25.0 Basalt 25.5 Slate 23.4 

Sandstone 12.0 Sandstone 14.7 Obsidian 22.6 

Quartz Crystal 11.5 Quartz Crystal 4.9 Sandstone 4.0 

Unknown Igneous 4.2 Siltstone 2.9 Quartzite 3.2 

Unknown Sedimentary 3.6 Unknown Igneous 2.0 Steatite 2.4 

Granitic 3.1 Unknown Sedimentary 1.0 Quartz Crystal 1.6 

Nephrite/Serpentine 2.1 Granitic 1.0 Unknown Igneous 1.6 

Chert 1.6 Nephrite/Serpentine 1.0 Unknown Sedimentary 1.6 

Siltstone 1.6 Coal/Lignite 1.0 Granitic 1.6 

Coal/Lignite 1.0 Quartzite 1.0 Chert 1.6 

Andesite 0.5 Gneiss 1.0 Nephrite/Serpentine 0.8 

Metasediment 0.5 Jasper 1.0 Coal/Lignite 0.8 

Quartzite 0.5 Steatite 1.0 Andesite 0.8 

Unknown  0.5 Chert 0.0 Vein Quartz 0.8 

Gneiss 0.0 Andesite 0.0 Siltstone 0.0 

Jasper 0.0 Metasediment 0.0 Gneiss 0.0 

Obsidian 0.0 Unknown  0.0 Jasper 0.0 

Steatite 0.0 Obsidian 0.0 Metasediment 0.0 

Vein Quartz 0.0 Vein Quartz 0.0 Unknown  0.0 

 

79% 

80.7% 

82.4% 
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Table B.5 Comparison of abundance (relative frequency, presence/absence) by temporal 
unit (Lower, Middle, or Upper) of Locarno Beach site lithic artifact types also 
viewed as characteristic of the Locarno Beach phase  

Note: Underlined types most diagnostic (Matson and Coupland 2009 [1995]; Moss 2011) (see Table 3.1).   

 Locarno Beach Phase Marpole Phase 

Characteristic Artifact Types (cf. Table 3.1) 

Lower (n = 181) 
3700 – 2700 cal BP 

Middle (n = 97) 
2700 – 2000 cal BP 

Upper (n = 118) 
2000 – 1400 cal BP 

“Early Locarno  
Beach” 

“Late Locarno Beach 
/ Early Marpole” 

“Marpole” 

Medium‐sized chipped‐basalt points, many with 
contracting stems b 
  - contracting stem chipped point (n/total, non-basalt) 4.42 (2/8 slate) 6.19 (1/6 Jasper)c 4.24 (5 all basalt) 

- leaf shaped chipped point (n/total, non-basalt)  3.31 (2/6 Chert/Slate) 3.09 (1/3 Slate) 5.08 (1/5 Andesite) 

Microblades/microliths and cores, often quartz 
crystal (i.e., quartz crystal microblade / ML / core)   

4.97 3.09 0.85 

Chipped slate or sandstone tools, generally ovoid 
shaped (i.e., chipped slate disc/knife) 

7.73 5.15 0.85 

Large, facetted ground slate point  1.66 1.03 0.85 

Thick ground slate knives 4.42 9.28 2.54 

Small, well‐made celts, rectangular in plan and 
cross‐section (i.e., celt/adze) c 

2.76 1.03 0.00 

Gulf Islands Complex items  2.21 2.06 0.00 

Labrets of ground stone and coal, usually T and oval 
disk shape (i.e., labret, disc shape) P(1) a - - 

Grooved or notched sinkers (i.e., notched stone) P (1) - - 

Handstones P (1) - - 

Sandstone abrader  (i.e, irregular abrasive stone) 11.05 11.34 3.39 

- sometimes shaped (i.e., shaped abrasive stone) 4.42 7.22 2.54 

a Rares noted nominally (Table 3.7). 
b See also Figure 3.12. 
c Celt/adze blades in study data set tend toward this description, with one exception (a larger type, potentially more 

similar to Marpole types (Tables 3.1 and A.1); however, more recently, diverse observed morphologies for 
celt/adze blades throughout the region preclude morphological classification (Mackie 1995), especially temporally.  
Few are dated (Moss 2011).    
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Table B.6 Comparisons of abundance (relative frequency, presence/absence) by 
Temporal Unit (Lower, Middle, or Upper) of Locarno Beach site lithic artifact 
types also viewed as characteristic of the Marpole phase  

Note: Underlined types most diagnostic (Matson and Coupland 2009 [1995]; Moss 2011) (see Table 3.1).   

 Locarno Beach Phase Marpole Phase 

Characteristic Artifact Types (See Table 3.1) 

Lower (n = 181) 
3700 – 2700 cal BP 

Middle (n = 97) 
2700 – 2000 cal BP 

Upper (n = 118) 
2000 – 1400 cal BP 

“Early Locarno 
Beach” 

“Late Locarno Beach 
/ Early Marpole” 

“Marpole” 

Chipped stone points, various forms, most medium 
size - with/without stems (contracting or expanding) b  

4 types; 2 rare  
(n = 16)  

2 types, no rare  
(n = 9) 

5 types; 3 rare  
(n = 13)  

  - larger, “well made” leaf shapes  - - - 

Microblades and microcores  
(i.e., quartz crystal microblade/microlith/core)  

4.97 3.09 0.85 

Obsidian core/flake & microliths (not microblade) c 0.00 0.00 18.64 

Large, leaf shaped facetted ground slate points  0.00 4.12 5.08 

Triangular ground slate points, or - - - 

Thin ground slate knives  0.00 0.00 1.69 

Celts, various sizes, generally large, flattened oval 
cross-section, sides often taper, with angled bit  

2.76  
(possibly one 

“large”) 

1.03  
(None “large”)  0.00 

Disk beads of shale (i.e., bead. disc siltstone) - P (1) a - 

Labrets, generally T-shaped  
(earliest sub-phase only [Old Musqueam] ) 

None T shaped,  
see Table B. 6 for Disc Labret (Locarno Beach phase) - 

Hand mauls “well made” decorated top, often nipple  - - P (1) 

Perforated stones, large & small  

(i.e., perforated stone, incomplete perf.)  
P (2) (none temporally assigned)  

Handstones  P (1) - - 

Sandstone abraders (i.e., irregular abrasive stone) 11.05 11.34 3.39 

- occasionally decorated by incising: not examined 

Stone sculpture (bowls, … incised siltstone)  

(i.e., incised sedimentary stone) 
P (2) (none temporally assigned) 

a Rares noted nominally (Table 3.7).  
b Refers to more “variety and abundance” / relative abundance [Burley 1979a:58-60]).  For count of types and “n,” “rare” 

chipped point types included with two types (cont. stem and leaf) evaluated in relative abundance study  
c Obsidian microliths or flakes may fall into this class, but none are specifically classified as “microblade” or “microcore” 
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Figure B.1 Digital illustration of unprovenienced, incised sedimentary stone (fragment of 
sandstone cobble) showing potentially anthropomorphic or zoomorphic 
design, associated with the Borden 1966 assemblage.   

Note: (Drawn by Louise Williams). 
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Appendix C.  
 
Lithic Artifact Study Typology and Artifact Tabulation 

As discussed in Chapter 3, all lithic artifact types in my project typology are derived from a 
combination of several sources (Borden 1950, 1970; Burley 1979a, 1989; Carlson 1970b, 2008; 
Matson 1974, 1976; Matson et al. 1991, 2010; Mitchell 1971, 1990; Pratt 1991,1992, 2010b), with 
some additional types added specifically for this study.  I reference to where others have 
described types used in this study.  Variations or types specific to this study are generally 
described in more detail, as required.  Pratt (2010b) (a chapter in Matson et al. 2010) is similar to 
Pratt (1991) (a chapter in Matson et al. 1991); but, because Pratt (2010b) is an online publication, 
I cite the online version when referencing to Pratt’s (1991, 1992, 2010b) artifact types for ease of 
reference for others.   

All artifacts analyzed in this study are housed at UBC Laboratory of Archaeology (LOA) 
collections.  Images and some related information are available on the Reciprocal Research 
Network (RRN) UBC Museum of Anthropology (MOA).  http:www.rrnpilot.org.  This valuable 
resource was not online during the initial stages of my research; but once online, was a useful 
cross-reference.   

A digital copy of my study data will be submitted to UBC LOA to accompany the collections at the 
completion of my research. 

The artifact types are generally organized to four categories: Chipped, Chipped and Ground, 
Pecked and Ground, and Miscellaneous.  The Miscellaneous category (summarized last) lists 
types that are not included in my temporal variability study.  However, some of the types in this 
category are included for evaluation of raw materials (e.g., Figure 3.10).  While some types in this 
study are labelled with functional names (e.g., point, chopper, or knife), implication of function is 
not intended.  Instead, these type names are used to conform to comparable types viewed as 
time marker artifacts, or otherwise well known as such in the regional literature (e.g., Table A.1). 

Typology Glossary 

Biface: as per Arcas (1993b:35): “Bifaces are carefully formed tools manufactured by flaking on 
both faces.”  Similar to Arcas (1993b), I use the term “biface” “to designate undifferentiated 
formed bifaces that cannot be obviously considered to be projectile points.”   

Point: as per Arcas (1993b:36), “usually…distinguished from undifferentiated bifaces by their 
smaller size and higher degree of finish, even when fragmentary (See also Pratt 2010b:14-
15).  However, some of the “points” in the study data set are large and may not have been 
used as projectile points (Carlson 2008). 

Utilized (as in “utilized flake): as per Pratt (2010b:10), where signs of “abrasion, irregular nicks 
or small flake scars” are evident…[or] with “wear along [the] edge but…no methodical 
evidence of retouch.” 

Retouch: as per Pratt (2010b:10), where there are “three [or more] sequential flake scars along 
the utilized edge.”  This is recognized as “arbitrary” (Pratt 2010b:10). 

Size for bifaces or points (Small, Medium, Large; where noted) general follows Carlson (2008): 
“Small” refers to a length less than 42 mm;  “Medium” refers to a length of more than 42 mm, 
but less than 100 mm; “Large” refers to a length of approximately 100 mm long.  Here, some 
incomplete points approaching this length (e.g., 95 mm) may be classified as “large.” 

“Lanceolate” (in reference to points or bifaces) refers to “long and narrow,” where the “ratio of 
width divided by length must be no larger than 0.35 mm” (Carlson 2008:141). 
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Table C.1 Study Lithic Typology 

            Study Typology    Contributing Site Level Typology  

N Type and Description / Reference   Type and Description / Reference 

Chipped (n = 530)   
Note: Miscellaneous categories and types, not included in the temporal variability study are listed separately below.  

123 Core   

 Following Matson et al. (1991. 2010) (Pratt 2010b:3):"...mass 
parent material from which smaller pieces are detached 
through application of force.  ….flakes must be systematically 
removed from two or more different surfaces."   
Note: cores previously classified by others (i.e., Borden 1948 
[Matson et al. 1991, 2010] and Arcas 1993 [Arcas 1993b; 
Arcas 1993c]) were not all revisited for this study. Core 
fragments classified separately, where identified (see 
miscellaneous). 

Core (n = 119)  
As described for study level typology.   

 Core, Bipolar (n = 1)  
Core with evidence of "two opposed edges that exhibit 
crushing and battering" (Pratt 2010b:3-4).   

 Core, utilized (n = 3)  
Core with evidence of potential use as a tool, but not 
extensive enough to classify as “Core Tool” (only 
identified for newly analyzed assemblages). 

18 Chopper / chopping tool  

 Following Burley (1979a:Table V): subsumes "all large 
chipped stone implements which, probably, were used in a 
chopping capacity…incorporates cobble core tools, modified 
cobble tools, pebble choppers and the like."    

Cobble Core Tool (bifacial or unifacial) (n = 16) 
Follows Mitchell’s (1971:106, Figures 43 & 44) “Cobble-
core Tools.”  In dataset, is a blend of Arcas’s (1993b, 
1993c) "Cobble Chopper" and Matson et al.’s (1991) (see 
Pratt 2010b:4. Figure V-5) "Pebble Tools," either 
“Uniface” or “Biface,” with similar artifacts added.  Many 
classified as “chopper” in UBC LOA database 

 Core Tool (n = 2) 
Follows Burley (1989:80) “Core Tool”; “large edge 
prepared tools based on cores or core remnants…”  Both 
in dataset are steep-angle, uniface. 

16 Cortex Spall/Tool   

 Similar to Matson et al. (1991, 2010) (Pratt 2010b:9) “Cortex 
Spall”: "dorsal face of the tool is completely cortex covered."  
Also incorporates objects similar to Matson’s (1976:135) 
“Cortex Spalls, unmodified.”  Evidence of use may or may not 
be apparent.  Coarse grain of some specimens may preclude 
macroscopic use-wear identification (Pratt 2010b:7).  Further 
use-wear analysis may be required. 

Cortex Spall/Tool (n = 16) 
As described for study level typology list.  Also 
incorporates Arcas’s (1993b, 1993c) “Split Pebble” type.   

8 Perforator   

 Category used by Burley (1979a:Tables IV and V) for inter-
assemblage variability study, follows Mitchell (1971) and/or 
Matson (1974, 1976).  Assume this category includes types 
with perforating use/capability.  As per Mitchell (1971:97), 
evidence of use (use wear) of drilling activity is generally 
evident; but, here, may also have been determined 
morphologically. 

Drill / Borer (n = 4) 
 As classified by UBC LOA.   Similar to as described by 
Matson (1976:125): “Drill” is "similar to graver," but 
“convergence” is "more symmetric," with usewear of a 
"rotary" type of use. (e.g., see DhRt-6:1491 and 1642, 
RRN, UBC MOA, item numbers 31529 and 31490). 

 Flake Drill (n = 1) 
Similar to type described by Mitchell (1971:97) as "Flake 
Drill."  Generally not as formed as “Drill/Borer” category. 
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 Perforator (cont’d) Graver/Burin (n = 3) 
Similar to Matson (1976:123) “Graver”: “objects with 
convergent unifacially flaked sides that form some sort of 
chisel edge”; evidence of usewear generally required.   
“Burin” is term used by UBC LOA for such types (UBC 
LOA 2008). 

6 Pièce Esquillée    

 Category used by Burley (1979a:133, 40) for Interassemblage 
study, following Mitchell (1971) and Matson (1974, 1976).  
Similar to Burley (1989:79): “bipolar battered specimens 
believed to have been used in the sectioning of antler or 
bone.”  Also similar to Pratt’s (2010:3) "Bipolar Implement"; 
but excludes bipolar cores that do not exhibit flake 
scars/crushing on lateral edges.   

Pièce Esquillée (n = 6)  
As described for study level typology list.   

146 Flake Edge Tool    

 Following Burley (1979:139): includes "all unformed flake 
implements with marginal retouch, either intentional or use-
related," includes "retouched flake tools" as per Pratt 
(2010b:11-12).  However, utilized flakes (retouched via use) 
excluded in this study, as per Matson (2010), as not 
previously classified in some assemblages (e.g., Arcas 
1993b).  In this study, “Formed Steep-Angled Implements,” 
are placed with “Flake Edge Tools” as they are generally not 
bifacially retouched.  Also, only three were temporally 
provenienced (one per temporal unit). 

 

Narrow-Angled Retouched Flake (n = 54)  
“Narrow angle” refers to “edge angles less than forty-five 
degrees” Pratt (2010b:12).  Typically unifacial retouch in 
study assemblage. 

 Steep-Angled Retouched Flake (n = 64) 
“Steep angle” refers to “edge angles greater than forty-
five degrees” (Pratt (2010b:12).  Typically unifacial 
retouch. 

 Bifacially or Unifacially Retouched Flake (n = 11) 
Edge angle not defined.  Two are unifacial retouch. 

 Notched Flake (n = 5) 
Retouched flakes that appear purposefully notched along 
tool edge, usually singular, and generally with some 
evidence of usewear.  Further usewear analysis required.  
Notched flakes in this dataset are not as "heavy" (i.e., 
large or thick) as described for "Notched Tool" by Matson 
(1974:110), and notches are not necessarily as "well-
made." 

   Formed Steep-Angled Implement (n = 12) 
Follows Matson et al. (1991) (see Pratt 2010b:15): 
“Steep-Angled Formed Uniface” or “Steep Angled Formed 
Biface.”  More extensive retouch than for retouched 
flakes.  All but one are unifacially retouched. 
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Chipped Bifaces / Points: Stemless   

19 Leaf-Shaped Chipped Point    

 As per Matson et al. (1991, 2010) "Leaf-shaped Biface" (see 
Pratt 2010b:16): “overall leaf- shape of these artifacts is the 
chief diagnostic attribute.”  These are also stemless. Here, 
classified as “point” vs. “biface.”   All but 3 in previously 
analyzed collections (i.e., Borden 1948 [n = 13]; Arcas 1993 
[3]).    

Leaf-Shaped Chipped Point (n = 17) 
As described for study level typology list.   Bases could 
be convex to straight or, in one case, pointed.  A few 
have what appears to be a bit of a shoulder on one side 
only.  All are medium size.  Majority are made from 
“basalt” (n = 13).   

   Leaf-Shaped Chipped Point, Small (n = 2) 
Differentiated as "Small" based on length (both are ca. 
42mm). “Basalt.” 

2 Excurvate Biface    

 As per Matson et al. (1991:133) “Excurvate Biface,” following 
Burley (1989:83): “curved profile with straight to straight-
slanted bases…[e]dges may or may not be beveled.”  (e.g., 
Burley 1979:341, 343, Figure 12 g).  Essentially, stemless 
biface with excurvate margins.  

Excurvate Biface (n = 2) 
One as classified by Matson et al. (1991), made of 
Gneiss, or possibly “Chert” (UBC LOA Database).  (Image 
now available for DhRt-6:109; item 31808 on RRN, UBC 
MOA).   One is morphologically similar to "excurvate" 
biface and is made of obsidian.  May be incomplete.  
(See image for DhRt-6:957; item 30997 on RRN, UBC 
MOA).   

6 Biface Leaf-Shaped Asymmetrical   

 Bifaces that are generally leaf-shaped, but notably 
asymmetrical; some retouched along one margin only.   

Biface Leaf-Shaped Asymmetrical (n = 6) 
As described in study level typology list.  Some are 
incomplete, and may also be unfinished.   

Chipped Bifaces / Points: Stemmed   

28 Contracting Stem Chipped Point   

 As per Pratt (2010b:17-18): “Contracting Stem Biface With 
Shoulders” and, also, “Contracting Stem Biface No 
Shoulders.”  The former sub-type is also as per Mitchell 
1971:94-95).  The latter sub-type also follows Matson 
(1974:Table IV); “Weakly shouldered contracting points” 
“without clear-cut shoulders and with contracting stems.”   

Generally, “leaf-shaped forms” (or foliate) with contracting 
stems, regardless of shoulder definition.  In study 
assemblage, blade shapes vary (e.g., foliate, lanceolate, 
broad, or diamond).   

Contracting Stem Chipped Point with Shoulders (n = 13) 
As per Matson et al. (1991) (Pratt 2010b:17-18).  
“Contracting Stem Biface With Shoulders.”  One is small 
(length = ca. 38 mm, incomplete).  One is well-made, of 
Jasper, with a more lanceolate, tapered blade shape 
(DhRt-6:455, see image, RRN, UBC MOA, item number 
30973).   

 Contracting Stem Chipped Point with Weak (or no) 
Shoulders (n = 15) 
As per Matson et al. (1991, 2010), “Contracting Stem 
Biface No Shoulders” Pratt (2010b:17-18).  Also as 
described by Blade shapes vary.  One of these points is 
diamond shaped, similar to Carlson (2008:13, Figure 7,k), 
but with slightly more pronounced shoulders.  (DhRt-
6:284, see image, RRN, UBC MOA, item number 30588). 
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1 Corner‐notched Chipped Point   

 As per Matson et al. 1991) (Pratt 2010b:18): “Corner Notched 
Biface”.  “leaf-shaped…but the basal corners have been 
notched.”  Here, designated “point” vs. “biface.” 

Corner‐notched Chipped Point (n = 1) 
As originally classified by Matson et al. (1991). (except 
was first classified “biface”).  Tip is missing.  See Pratt 
(2010b:18); DhRt-6:119, see image RRN, UBC MOA, 
item number 30958).   

1 Expanding Stem Chipped Point   

 Follows Burley (1989:71) “Expanding Stemmed Points”: “stem 
with incurvate expanding margin moving onto a defined 
rectangular shoulder” and generally foliate blade shape. 

Expanding Stem Chipped Point (n = 1) 
Morphologically similar to expanding stem chipped point 
shown in Burley (1989:Figure 17,d).  The single artifact in 
the study assemblage is coarse basalt and incomplete. 

3 Parallel Stem Chipped Point    

 Chipped point with abrupt shoulders and parallel/rectangular 
stem.  Similar to as described by Matson 1974:Table IV) for 
“Rectangular stem points”: “shouldered and have rectangular 
stems.”  Blade shapes vary. 

Chipped Point Parallel Stem (n = 3) 
As described for study level typology.  One as classified 
by Arcas (1993b, 1993c; see Arcas 1993b:Figure 12, 
2503).  One with lanceolate blade shape (see DhRt-
6:481, RRN, UBC MOA, item number 30975). 

1 Square-Tanged Chipped Point    

 Specific to this study.  One point, similar to Matson’s 
(1976:112) “Square-tanged Biface,” which is morphologically 
compared with contracting stem types, but stem "does not 
contract...has parallel sides...and a square base."  Stem is 
relatively broad.  

Square-Tanged Chipped Point (n = 1) 
Singular artifact, as described for study level typology list.  
This point is foliate, "small" (length = 37 mm), and made 
of “chert.”  Similar stem/base to "square tanged biface" 
(Matson 1976:112, Figure 8-2, n-q).   

14 Chipped Point / Biface Fragment   

 As per Pratt (2010b:19-20) "Incomplete Formed Bifaces," that 
cannot be further identified.  It is possible that some of these 
may be unfinished. 

Biface Fragment (n = 6) 
As per Matson et al. (1991, 2010); see Pratt (2010b:20) 
“Unidentifiable Biface Fragment.”   

 Chipped Point, Distal Fragment (n = 5) 
Biface (potentially chipped point based on size) fragment; 
cannot be further identified; base missing. 

   Chipped Point, Medial Fragment (n = 3) 
Biface (potentially chipped point based on size), but 
cannot be further identified; base and tip missing.  

1 Chipped Sandstone Leaf-Shaped Uniface    

 Unique object, specific to this study.  Morphologically, as 
described in type name.  Unifacial, bilateral retouch along 
both margins of rounded “dorsal” side.  “Ventral” side is flat.   

Chipped Sandstone Leaf-Shaped Uniface (n = 1) 
As described in study level typology list.  Appears to be 
fine-grained sandstone, seems too friable for actual use.  
Appears water worn. 
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57 Chipped Slate Disc / Knife  

 As per Mitchell (1971:99), "Chipped slate knives" (referred to 
as “chipped slate disc” by Burley [1980]): "roughly circular 
through ovoid to rectangular in outline." As described by 
Mitchell, “one to three edges…have been bifacially retouched 
to produce blunt or scraping edges.” (e.g., see Mitchell 
1971:Figures 37 & 38).  

See also Burley (1979a:Table IV and V, 1980)  
“Slate/Sandstone disc” or “chipped slate disc, ”following 
Mitchell (1971). 

Chipped Slate Ovoid to Rectangular Biface (n = 56) 
Includes Matson et al. (1991, 2010) "Chipped Slate 
Narrow-Angled Spherical Formed Biface" (See Pratt 
2010b:18), and Arcas’s (1993b:36;Figure 8) "Chipped 
slate artifacts… roughly discoidal to rectangular,” (or, 
“Chipped Slate Knife” [Arcas 1993c]).   Completeness for 
many is not discernible (lengths from 41 mm to 135 mm; 
avg. = 77 mm) 

 Chipped Slate Diamond-Shaped Biface (n = 1) 
As originally classified by Matson et al. (1991, 2010) (see 
Pratt 2010b:19).    

Quartz Crystal   

2 Large Quartz Crystal Steep-Angled Implement/Core   

 Specific to this study.  Relatively large quartz crystals, with 
evidence of retouch or, potentially, utilized cores.  Large 
relative to smaller quartz crystals or flakes in other quartz 
categories. 

Large Quartz Crystal Steep-Angled  
Implement/Core (n = 2) 
As described for study level typology list.  One classified 
previously as “Steep-Angled Formed Biface” by Matson et 
al. 1991). Both artifacts in Borden 1948 assemblage.  (62 
mm and 85 mm in length). 

9 Quartz Crystal Flake Tool   

 Similar to category used by Matson (1974:110): "small tools 
made on quartz flakes." Here, differentiated from Quartz 
Crystal Microblades and Microliths due to larger size of flakes.  
Some flakes may not show use-wear, but are included based 
on recognition that macroscopic identification of usewear may 
be difficult due to hardness of quartz (Pratt 2010b:11).  
Further usewear analysis required. 

Quartz Crystal Steep-Angled Retouched Flake,  
Small (n = 3) 
Attributes of “Steep-Angled Retouched Flake,” but 
specifically quartz crystal.  (Max. lengths range from 23 
mm to 25 mm). 

 Quartz Crystal Flake (n = 6) 
Attributes of “Flake,” but specifically quartz crystal.  (Max. 
lengths from 16 mm to 31 mm). 

16 Quartz Crystal Microblade/ Microlith (ML)/Core   

 "Quartz Crystal Microlith" similar to Pratt (2010b:11).  Includes 
"microblade" and "microliths,"  recognizing that some 
“microliths” may look like “microblades” because flakes of 
quartz crystal often take on a "prismatic blade form" as 
defined for microblades (Pratt 2010b:11).   
The difference between “microlith” and “debitage” is 
modification from intent, or use.  However, because quartz is 
hard, “visible wear” may not be apparent (Pratt 2010b:11).  All 
quartz crystal “microliths” are included for the purpose of this 
study, recognizing that further usewear/ debitage analysis is 
required to confirm.   

Quartz Crystal Core and Core fragments (n = 5) 
As classified by Arcas (1993b). 3 are fragments.  
Attributes of “Core,” but specifically quartz crystal.  All are 
small in size (5 mm to 19 mm, with one a bit larger at 35 
mm). 

 Quartz Crystal Microblade (n = 4) 
As classified by Arcas (1993b; 1993c). 

 Quartz Crystal Microlith (n = 6) 
As per Matson et al. (1991) (Pratt 2010b:11-12): 
"unshaped tools based on the unique use of quartz 
crystal.”  Generally, “small unshaped flakes with 
retouched edges," but could be only "heavily utilized."   
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 Quartz Crystal Microblade/ Microlith (ML)/Core (cont’d) Quartz Crystal Microlith Core (n = 1) 
As classified by Arcas (1993b, 1993c). 

8 Quartz Crystal Shatter   

 As per “debitage/shatter,” small, fragments of quartz crystal 
with no flake attributes.   

Quartz Crystal Shatter (n = 8) 
As described for study level typology.  All in this category 
as classified by Arcas 1993b, 1993c). 

Obsidian    

38 Obsidian Core/Flake   

 Class created for this study to examine temporal patterning 
for obsidian.  Criteria for "core" is the same as for the "core" 
category; likewise for “Flake.”   

Obsidian Core (n = 5) 
Attributes of “Core,” but specifically obsidian. 

 Obsidian Flake (n = 33) 
Attributes of “Flake,” but specifically obsidian.  (size from 
7mm to 38 mm; avg. = 21 mm). 

7 Obsidian Flake 
Tool 

Class created for this study to examine 
temporal patterning for obsidian.  
Obsidian flakes that exhibit evidence of 
retouch or use-wear.  Similar to 
rationale for “Quartz Flake Tool” 
category.   

Obsidian Formed Steep-Angled Implement (n = 1) 
Attributes of “Formed Steep-Angled Implement” (Pratt 
2010b:15), but specifically obsidian.   

  Obsidian Utilized Flake (n = 6) 
Attributes of “Utilized Flake,” but specifically obsidian.  
(Lengths from 9 mm to 38 mm; avg. = 25 mm) 

Chipped & Ground (n = 69)   
Note: Miscellaneous categories and types, not included in the temporal variability study are listed separately below.  

38 Thick Ground Slate Knife   

 Following Borden (1950:15 & 17, 1970:98, Figure 29) “Heavy 
Ground Slate Knives”and Mitchell (1971:57) “Thick ground-
slate knives.”  These artifacts are actually chipped and 
ground, but labeled “ground” to conform with terms used by 
others (e.g., Borden 1970; Mitchell 1971).  Borden (1950:15, 
17) describes these tools as “heavy implements with a thick 
back (sometimes 10 mm. or more), tapering from here to a 
straight or curving cutting edge.  Usually only the half nearer 
the cutting edge is ground, the remainder being left in the 
rough.”  Also, “Semilunar or rectangular in outline” (Borden 
1970:98).    

Thick Ground Slate Knife (n = 30) 
Includes many originally classified by Matson et al. (1991, 
2010) as “Ground Stone Knife” and also as “Chipped and 
Ground Stone Narrow-Angled Retouched Implement” 
(see Pratt 2010b:20, 22).  Also includes many classified 
as “Ground Slate Knife” by Arcas (1993b, 1993c).  Some 
additional artifacts added.  (lengths range from 60 mm to 
152 mm; avg. = 90 mm).  Many of these may be 
incomplete.   

 Thick Ground Slate Knife Fragment (n = 8) 
Fragments over 60 mm length included.   

 Note: In my study, “thick” ground slate knives are classified as chipped and ground and are defined morphologically as 
described (i.e., thick back, tapering to working edge, with grinding generally concentrated on the working edge.  All are 
more than 5.5 mm thick.  I revisited all the potential thick and thin ground slate knives in the collections. 
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7 Thick Leaf Shaped Ground Slate Knife   

 Similar to Borden’s thick ground slate knife, but are notably 
leaf shaped; some are asymmetrical.  May be a variety of 
thick ground slate knife; differentiated in this study to explore 
temporal distribution.  

Leaf-Shaped Ground Slate Knife (n = 7) 
One is “leaf shaped” as classified by Arcas (1993b, 
1993c).  Some are incomplete, and are generally chipped 
and ground.  Thickness ranges from 5.75 mm to 11.68 
mm (average thickness is 7.57 mm). 

24 Misc Chipped & Ground Slate   

 Unidentifiable chipped and ground slate objects and 
fragments. 

Misc Chipped & Ground Slate (n = 24) 
As described for study typology.  Includes two fragments 
that are potentially portions of thin chipped/ground slate 
“knives” 

Ground (n = 335) 
Note: Miscellaneous categories and types, not included in the temporal variability study are listed separately below. 

7 Thin Ground Slate Knife   

 Following Borden’s (1970:103-104, Figure 29) “Thin Ground 
Slate Knives.”  (i.e., “thin (2-3 mm.), of even thickness 
throughout, and polished over the entire face. Outlines range 
from semilunar to rectangular.”  Also, as per Borden 
(1950:17).  "Ground slate knives, thin, of even thickness 
throughout, and with overall polish."  

Thin Ground Slate Knife (n = 5) 
As described for study typology.  Two previously 
classified as “Ground Slate Knife” (Arcas 1993b, 1993c; 
Matson et al. 1991, 2010).   

 Thin Ground Slate Knife Fragment (n = 2) 
Fragments included with “thin ground slate knife” 
category, if max. length 60 mm or larger.  Division is 
arbitrary.   

 Note: In this study, "thin" for ground slate knives is defined as types that are morphologically as described by Borden 
(1950, 1970) and are less than 5.5 mm thick, although Borden (1950:18) describes this category as "...2 mm., rarely 
more than 3 mm. thick..."  Average thickness in study dataset is 3.5 mm.  I revisited all the potential thick and thin 
ground slate knives in the collections. 

8 Celt / Adze    

 Following Mitchell (1971:112-113), also Burley (1989:87) and 
Pratt 2010b:28).   

Celt / Adze (n = 8) 
As described for study typology.  Most previously 
classified (e.g., DhRt-6:263, 1174, 2506; see RRN, UBC 
MOA, item numbers 30560, 31074, and 32842) 

1 Abrasive Slab Fragment   

 As per Mitchell (1971:125).  Similar to abrasive stones, but 
relatively large, probably "too heavy for comfortable use in the 
hand" 

Abrasive Slab Fragment (n = 1)  
As described for study typology. 
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122 Irregular Abrasive Stone    

 Following Burley (1979a:Table IV) and Mitchell (1971:129) 
“Irregular Abrasive Stone.”  As per Matson et al. (1991) and 
Pratt (2010b:21) "abraders… modified through usewear, and 
not purposely shaped."  Not all artifacts in this category were 
revisited.  Classifications generally accepted as per previous 
analysts. 

Abrasive Stone (n = 46) 
As per “Irregular Abrasive Stone” in study typology.  (Max. 
length range 61 mm to 224 mm; avg. = 107 mm).  
Generally larger pieces than “fragment,” but many may 
also be incomplete. 

 Abrasive Stone Fragment (n = 76) 
Notably broken/fragmented pieces of Abrasive Stones.  
Noted by previous researchers, or suggested by smaller 
sizes.  Max. length range 29 mm to 169 mm.; avg. 81 
mm).   

27 Shaped Abrasive Stone   

 Following Mitchell 1971:125) “Shaped Abrasive Stones.”  As 
per "Formed Abrasive Stone" (Pratt 2010b:22): appear to 
have been “purposely shaped.”   Also, similar to abrasive 
stone, but display "evidence of shaping rather than use on 
one or more surfaces" (Matson 1974:110).  Most artifacts in 
this class as originally classified by previous researchers. 

Shaped Abrasive Stone (n = 22) 
Many as originally classified by Matson et al. (1991, 2010) 
as “Formed Abrasive Stone” (Pratt 2010b:22), or by Arcas 
(1993b, 1993c).  Some further defined by shape in UBC 
LOA database, but not differentiated for this study.  Many 
incomplete. 

 Shaped Abrasive Stone Fragment (n = 5) 
Attributes of shaped abrasive stone, but noted as broken 
or fragmented during this study. 

3 Handstone   

 As per Mitchell (1971:123-124): "oval river or beach 
cobbles…[with] considerable wear on one face."  Similar to 
Mitchell (1971: Figure 55 & 56) 

Handstone (n = 3) 
As described for study typology. 

1 Stone Saw   

 Following Burley (1989:90) and also Pratt (2010b:23), [after 
Burley (1989] "implements have a tapered cutting edge with 
use striae running parallel to the cutting margin."  See also 
Mitchell (1971:194), sandstone with a beveled “cutting edge” 
with signs of possible use as a saw along beveled edge. 

Stone Saw (n = 1) 
As described for study typology. 

Decorative and Decorated objects 

6 Bead Beveled Disc Steatite   

 Well-made, ground stone, disc-shaped beads made of 
steatite, with what Arcas (1993b:41) describes as “very 
carefully made with distinctive bifacial beveling” and a 
“distinctive lenticular cross-section.”  Arcas (1993b:41) views 
these beads as different from the “common siltstone disc 
beads of this region.” There are two sizes of beads in the data 
set.  Borden (1951:47) also mentions “[c]arefully made 
lenticular stone beads…” when discussing the Locarno Beach 
I and II components.   

Bead Beveled Disc Steatite (n = 4) 
As described for study typology.  Smaller of the two bead 
sizes.  All are associated with Arcas’s 1993 excavation.  
All are fairly uniform in size (diameter for three beads is 8 
mm, and the fourth is 9 mm).   

 Bead Large Beveled Disc Steatite (n = 2) 
As described for study typology.  These beads are larger 
(diameters are 16 mm and 18 mm).  (Arcas 1993 and 
Borden 1948 collections) 
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1 Bead Disc Siltstone   

 In general, “disc beads” are as described by Pratt (2010b:27), 
commonly “small biconically drilled” beads, generally flat in 
cross-section.    

Bead Disc Siltstone (n = 1) 
As classified in UBC LOA database as “Disc Bead”; 
object was not available for review (on loan).  No 
dimension provided in database.  Review of this artifact 
would be required to confirm. 

2 Bead Facetted Coal   

 Brown-black, well-made, coal beads, slightly longer than they 
are wide, and appear somewhat facetted, lengthwise around 
the circumference.  Holes do not appear to be biconically 
drilled.  Ends of the bead are flush, as if cut.   

Bead Facetted Coal (n = 2) 
As described for study typology.  These beads are both 
associated with Borden’s 1966 assemblage.  An image of 
one of these beads (DhRt-6:979) can be viewed on RRN, 
UBC MOA, item number 31301.  Only the end view of the 
bead is shown.  For example of size, DhRt-6:979 is 10.3 
mm long and 8.7 mm wide.   

3 Pendant    

 Small objects of stone with perforated hole for possible 
suspension. 

Pendant, Gulf Islands Complex (n = 2) 
Classified by Arcas (1993b, 1993c) as Gulf Islands 
Complex, and also one as a pendant.  Second object 
appears to also be a pendant.  These could also be 
included with Gulf Islands Complex category (Arcas 
1993b), but included with “Pendant” for this study. 

   Pendant (n = 1) 
As described for study typology.  Object is small, oval, 
flat, pendant, could also be a bead.    

6 Gulf Islands Complex   

 Following Mitchell (1971:115-117, Figure 49).  These are 
“well-made objects,” finely ground and polished, and generally 
of unknown function.  (See also Pratt 2010b:29, Figure V-21).   

Gulf Islands Complex (n = 6) 
As classified by Matson et al. (1991) and Arcas (1993b, 
1993c) (Some objects classified as "whatzit" in UBC LOA 
database).  For example, see Arcas (1993b: Figure 20, 
artifact numbers 2511, 2512, 2513). 

2 Labret, Disc    

 Follows Pratt (2010b:29) “Labret”.  Here, distinctively disc 
shaped, or “elliptical.”  See Pratt (2010b:28-30) and also 
(Borden 1970:Figure 30, y).   

Labret (n = 2) 
As described for study typology.  As classified by Matson 
et al. (1991) and Arcas (1993b, 1993c) and as per (Pratt 
2010b:29).  (e.g., see image DhRt-6:423, RRN, UBC 
MOA, item number 80724).   

2 Incised Sedimentary Stone   

 Sandstone or other sedentary stone incised with decoration or 
design.   

Incised Sedimentary Stone (n = 2) 
 Sandstone cobble with incised design on flattened 
surface (see Figure B.1), and a small concretion with 
potential "face" incised.  Both associated with Borden 
1966 assemblage. 
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Ground Stone Points: Unfacetted, stemless   

8 Ground Slate Point Leaf Shape    

 Following (Matson et al. 1991, 2010; Pratt 2010b:24) “Leaf-
Shaped Ground Stone Point.”  Morphologically similar to leaf-
shaped chipped points (i.e., stemless and general leaf-shaped 
blade), but are ground.  As Pratt (2010:24) notes, blade 
shapes and sizes “can vary” and “edges may be bevelled.” 

Ground Slate Point Leaf Shape (n = 4) 
As described for study typology.  Includes the “leaf 
shaped” variety vs. “lanceolate” shaped, classified 
separately.  All are in Borden 1948 collection.  (e.g., see 
Pratt (2010b:Figure V-16, DhRt-6:163 & 631) 

 Ground Slate Point Lanceolate Shape, Large (n = 4) 
Foliate shape, but relatively long compared to width, and 
larger than “Leaf Shape” points.  Lengths range from 94 
mm to 106 mm long, only the 106 mm long artifact is 
complete. 

2 Ground Slate Point Excurvate, Concave Base  

 Following Pratt (2010b:25) “Lanceolate-Shaped Concave 
Base Ground Stone Point”, but here described as “excurvate” 
(as per Burley 1989:83), ground slate points with excurvate 
margins and concave base.  Note: Pratt (2010b:24) uses the 
term “lanceolate” to differentiate leaf shaped ground stone 
points from the chipped variety; different from the use of the 
term in this study (see typology glossary above). 

Ground Slate Point Excurvate, Concave Base (n = 2) 
As described for study typology.  (e.g., see Pratt 
2010b:Figure V-17, DhRt-6:439). 

Ground Stone Points: Unfacetted, Stemmed   

14 Ground Slate Point Contracting-Stem   

 As per Pratt (2010b:24) “Contracting Stem Lanceolate-
Shaped Ground Stone Point.”  Morphologically similar to the 
chipped forms of “contracting stem points,” but also includes 
some artifacts with more pronounced stems.  Blade shapes 
and sizes vary, some less foliate.  Note: Pratt (2010b:24) 
uses the term “lanceolate” to differentiate leaf shaped ground 
stone points from the chipped variety; different from the use 
of the term in this study (see typology glossary above). 

Ground Slate Point Contracting Stem (n = 11) 
Morphologically similar to the chipped variety of 
contracting stem points in this dataset.  Stems contract 
and do not become parallel at base.  Two of the artifacts 
appear to be made from recycled slate points. 

 Ground Slate Point Contracting to Straight-Stem (n = 3) 
Generally, contracting stem, but with more 
abrupt/pronounced shoulder and a more pronounced 
stems than become somewhat parallel towards the base 
(one stem slightly expanding and concave at the base).  
(e.g., see DhRt-6:146, RRN, UBC MOA, item number 
29935).  Stems lengths and blade shapes vary, but tend 
to be broader or more lanceolate.  One appears to be 
made from a recycled slate point.   
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N Type and Description / Reference   Type and Description / Reference 

3 GndSlate Point Fishtail-Stem  

 Specific to this study.  Ground slate points with lanceolate or 
foliate blades with a “fishtail” stem.   

Ground Slate Point Fishtail-Stem (n = 3) 
As described for study typology.  One is facetted or 
lenticular in cross section, and may have been 
expediently made from a recycled facetted slate point.  
(e.g., see DhRt-6:480 & 880, RRN, UBC MOA, item 
numbers 31299 & 30759).  See also, Borden 
(1970:Figure 20, ff). 

.  

Borden described as “forked 
base” (DhRt-6:480, DhRt-6 
Artifact Catalogue, Dr. 
Charles Borden DhRt-6 
Project Fonds LoAA#12.1/2, 
UBC LOA Archives, 
Vancouver). 

 

1 Ground Slate Point Barbed  

 Specific to this study.  Unfacetted ground slate point, with 
excurvate margins, basal notched to form a barb, stem 
contracts to base.  Morphologically similar to barbed chipped 
points described by Carlson (2008:141-142) as “Type IVa 
Barbed with Contracting Stem.” 

Ground Slate Point Barbed (n = 1) 
As described for study typology.   

3 Ground Slate Point Straight-Stem  

 As per Matson et al. (1991, 2010) and Pratt 2010b:25); 
“Straight-Stem Ground Stone Point” (Pratt 2010b:25). Ground 
slate points with abrupt shoulders and straight stems.  Stems 
vary in length and width.  Most are incomplete.  Here, specific 
to types with more foliate/excurvate blade shape. 

Ground Slate Point Straight-Stem (n = 3) 
As originally classified by Matson et al. (1991); “Straight-
Stem Ground Stone Point” (Pratt 2010b:25). One added 
from Borden 1948 assemblage.  (e.g., see DhRt-6:646 & 
706, RRN, UBC MOA, item numbers 29951, 29954).  
Stem on DhRt-6:706 is 32 mm long. 

2 Ground Slate Point Triangular w/ Straight-Stem  

 Similar to “Ground Slate Point Straight-Stem” (Pratt 2010b), 
but differentiated based on triangular blade shape.  

 

Chipped & Ground Slate Point,  
Triangular w/ Straight-Stem (n = 2) 
One artifact (DhRt-6:306), originally classified as 
“Straight-Stem Ground Stone Point,” by Matson et al. 
(1991), is separated here based on “triangular blade” as 
noted by Pratt (2010b:25, Figure V-17, DhRt-6:306).  The 
other artifact included in this category is shown in Arcas 
1993b:Figure 18, 2568).  

24 Ground Slate Point Fragment   

 Fragments of ground slate that can be classified as “point” 
fragments that are likely not facetted, but cannot be further 
identified as to type.   

Ground Slate Point Distal Fragment (n = 12) 
Base is missing. 

 Ground Slate Point Medial Fragment (n = 11) 
Base and tip are missing. 

  Ground Slate Point Proximal Fragment (n = 1) 
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N Type and Description / Reference   Type and Description / Reference 

Ground Stone Points: Facetted   

12 Facetted Ground Slate Point, Leaf   

 Leaf-shaped, ground stone points that are “facetted” as per 
Pratt (2010b:26); i.e., “distinguished by facetting on both 
faces” with “a hexagonal cross-section due to the multiple 
facets ground onto the surface”; “outer margins [may] exhibit 
bevelled edges.”  See Pratt (2010b:26; TableV-27).   

Facetted Gnd Slate Point, Leaf (n = 12) 
As originally classified by Matson et al. (1991), for Borden 
1948 assemblage.  Most of these artifacts are incomplete, 
but are identifiable as leaf-shaped.  All are relatively large 
(Pratt 2010b:26) (e.g., 6 are over 100 mm long).  Two 
added this study (also Borden 1948 assemblage).   

9 Facetted Ground Slate Point, Large    

 Attributes of “facetted,” as described for the leaf-shaped 
variety, but are notably larger and “there is no indication of the 
classic leaf-shape…” (Pratt 2010b:26). (e.g., see Pratt [2010b: 
Figure V-19] and Arcas [1993b:Figure 19, Dhrt-6: 2507, 2566, 
& 2514]). 

 

Facetted Ground Slate Point, Large (n = 9) 
Incorporates Matson et al.’s (1991, 2010) “Parallel Sided 
Facetted Ground Stone Point” (see Pratt 2010b:26) and 
Arcas’s (1993b, 1993c) “Facetted Ground Slate Point.” 
Several of these artifacts are incomplete. Pratt (2010b:26) 
notes that the “parallel sided” variety of these facetted 
points could simply be “broken facetted leaf-shaped 
points,” but do not appear to be leaf-shaped.   

7 Facetted Ground Slate Point Fragment   

 Fragments of ground slate points with attributes of “facetted” 
that cannot be identified further, except two are potentially 
fragments of “Facetted Ground Slate Point, Large.” 

Facetted Ground Slate Point Distal Fragment (n = 2) 
Base is missing. 

 Facetted Ground Slate Point Medial Fragment (n = 3) 
Tip and base missing. 

   Facetted Ground Slate Point, Large 
Medial Fragment (n = 2) 
Originally classified as “Parallel Sided Facetted Ground 
Stone Point” (Matson et al. 1991) in the Borden 1948 
assemblage.  But classified here as fragment because 
less than 60 mm in length, thus difficult to estimate 
original blade shape.  (Both in “lower” unit [3700 – 2700 
Cal BP]). 

Other    

59 Misc. Ground Stone   

 As per Matson et al. (1991, 2010; Pratt 2010b:31):  
“Miscellaneous Ground Stone.” Unidentifiable artifacts that 
show “evidence of surface grinding and abrading.”  Includes 
fragments. 

Misc Ground Slate (n = 51) 

 Misc Ground Stone (n = 8) 

Pecked & Ground (n=34)     

1 Hand Maul     

 "Hand Maul" as per Burley (1979a:407) and Borden 
1970:Figure 31), but not nipple top.   

Hand Maul, Phallic (n = 1) 
As classified by IR Wilson (1995a) in a preliminary report.  
This is a large, proximal fragment with potentially worn 
sculpture on the top portion of the handle.  No photo yet 
available, but is similar to DhRt-2:4714, on the RRN, UBC 
MOA. 
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N Type and Description / Reference   Type and Description / Reference 

30 Hammerstone    

 As per Pratt (2010b:5) "pebbles with evidence of battering on 
any part of their surface including end or edge battering."   

Hammerstone (n = 30) 
As classified by Matson et al. 1991 (Pratt) and Arcas 
1993b), with additions for this study. 

1 Notched Stone    

 Following Mitchell (1971:119-121) “Grooved Stone or Notched 
Sinkers.”  Cobbles with grooves or incisions, around 
circumference.  Similar to Burley (1989:99) “Single Girdle 
Stones.” 

Notched Stone (n = 1) 
As classified by Arcas (1993b:41, Figure 15, number 
2162) as potentially a "net weight." Described by Arcas as 
particularly well-made.   

2 Perforated Stone Incomplete Perforation   

 Similar to Burley (1989:98) “Sinker Stones” (“Centre 
Perforated Stones”) "flattened…stone cobbles [with] a single 
biconically pecked hole centrally positioned." Specifically, 
“Miscellaneous Perforated Stones” (i.e., “beginning stages”) 
as biconical hole is incomplete.  Presumed to be preforms for 
perforated stone sinkers (Arcas 1993b).   

Perforated Stone Incomplete Perforation (n = 2) 
As classified by Arcas (1993b:41, Figure 15, artifact 
number 2686) “Netsinker, preform”.  Similar object in 
Borden 1948 assemblage.  Both have biconical pecking, 
but incomplete holes. 
 

Raw Material (n = 6 )     

3 Raw Mat Coal/Lignite   

1 Raw Mat Mica    

2 Raw Mat Ochre      

Miscellaneous Types; including Types not used in Temporal Variability Study.   
(Some miscellaneous types included in raw material study). 

Chipped (n = 2404)   

43 Core Fragment     

 Cores that appear to be broken or incomplete.  Previously 
classified cores were not revisited for this study. 

Core Fragment (n = 43) 
As described for study level typology.  Two appear to 
have been utilized (only identified for newly analyzed 
assemblages).   

239 Utilized Flake     

 Attributes of flake are evident (i.e., (bulb, platform, 
termination, or ventral surface) (Andrefsky 2005; UBC LOA 
2008).  As per Pratt (2010b:10) "exhibits signs of wear along 
its edge, but displays no methodical evidence of retouch."   

Utilized Flake (n = 216) 
As described for study level typology.  Two utilized flakes 
are potentially bipolar (only newly analyzed collections) 

 Utilized Slate Flake (n = 23) 
Attributes of flake apparent, but specific to slate.   
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            Study Typology    Contributing Site Level Typology  

N Type and Description / Reference   Type and Description / Reference 

867 Debitage / Flake    

 Flake attributes evident (bulb, platform, termination, or ventral 
surface) (Andrefsky 2005; UBC LOA 2008).  No evidence of 
utilization, but here based on macroscopic analysis only.  
(Further usewear analysis required).    

Flake (n = 867) 
As described for study level typology list.  Ten flakes in 
newly analyzed assemblages may be bipolar.   

 Note: Most flakes previously classified for the Borden 1948 (Matson et al. 1991) and Arcas 1993 (Arcas 1993b, 1993c) 
assemblages were not revisited for this study, unless they were obsidian or quartz (classified separately).  Evidence of 
utilization not indicated for flakes in Arcas 1993 assemblage. 

1033 Debitage/Shatter     

 Lithic fragments with no evident flake attributes (i.e., 
“debitage” as per Arcas 1993b:32).  Category may include 
distal ends of broken flakes; not all previously classified 
"debitage" was revisited for this study, with the exception of 
obsidian and quartz crystal (classified separately for this 
study).   

Shatter (n = 1033) 
As described for study level typology list.  Includes 
“miscellaneous” chipped slate fragments smaller in length 
than 30 mm.  Division is arbitrary. 

42 Obsidian Shatter    

 Fragments of obsidian devoid of flake attributes. Obsidian Shatter (n = 42) 
Attributes of “Shatter,” but specifically obsidian. 

180 Misc Chipped Slate   

 Undifferentiated chipped slate fragments larger than 30 mm 
long. (less than 30 mm classified as "shatter," unless 
otherwise identified.)  Division based on size is arbitrary for 
this study.  These may be fragments of chipped stone tools, 
preforms, or unmodified.  Not all revisited for this study. 

Misc Chipped Slate (n = 180) 
As described for study typology.  Arcas (1993b:36) notes 
that some of these “chipped slate artifacts” may be 
“preforms...” 

Chipped & Ground and Ground (n =27)   

8 Thick Ground Slate Knife Fragment    

 Fragments of chipped and ground slate objects, with 
attributes suggestive of Thick Ground Slate Knives. 

Thick Ground Slate Knife Fragment (n = 8) 
Excluded from "thick ground slate knife" category for 
temporal study, if smaller than 60 mm.   

8 Thin Ground Slate Knife Fragment    

 Fragments of thin ground slate, with attributes suggestive of 
possible fragments of Thin Ground Slate Knives.   

Thin Ground Slate Knife Fragment (n = 8) 
Fragments excluded from "thin ground slate knife" 
category for temporal study, if smaller than 60 mm.   

11 Preform/Blank    

 Similar to Burley (1989:72) “Flaked Point Blanks”: included 
chipped points/bifaces that appear notably crude, and 
potentially unfinished.  Here, I also include potentially 
unfinished ground stone points/bifaces. 

Chipped Ground Slate Large Preform (n = 3) 
Three large pieces of partially facetted and formed, 
chipped slate (11.6, 13.5, and 20.5 mm thick).    

 Chipped Slate Leaf-Shaped Uniface (n = 1) 
Appears unfinished. 

   Misc Biface/ Preform/Blank (n = 7) 
As described for study typology.  Includes both chipped 
and chipped and ground artifacts. 
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N Type and Description / Reference   Type and Description / Reference 

Other   

21 Boiling Stone    

 Small, uniform, oval-shaped pebbles, thought to be used for 
cooking/boiling.  Some may be pitted and cracked.  None 
with vertical provenience.  

Boiling Stone (n = 21) 
As classified in UBC LOA database for Borden's 1948 
and 1966 assemblages. 

3426,  Total N       

Table C.2 Distribution of study artifact types per excavation. 

Artifact Types 
Arcas 
1993 

IR Wilson 
1995 

Borden 
1948 

Borden 
1966 

Total 

Chipped 1342 881 262 455 2940 

Biface Leaf-Shaped Asymm 1 3 2  6 

Chipped Point / Biface Fragment 4 2 6 2 14 

Chipped Sandstone Leaf-Shaped 
Uniface   1   1 

Chipped Slate Disc / Knife 11 20 12 14 57 

Chopper / chopping tool 1 3  14 18 

Contracting Stem Chipped Point 4 1 22 1 28 

Core 28 51 8 36 123 

Corner‐notched Chipped Point   1  1 

Cortex Spall/Tool 1 5  10 16 

Excurvate Biface   1 1 2 

Expanding Stem Chipped Point 1    1 

Flake Edge Tool 29 32 33 52 146 

Leaf-Shaped Chipped Point  3 1 13 2 19 

Obsidian Core/Flake 6 32   38 

Obsidian Flake Tool  6 1  7 

Parallel Stem Chipped Point  1  1 1 3 

Perforator  5 2 1 8 

Piece Esquillee 1 4  1 6 

Quartz Crystal Flake Tool 6   3 9 

Quartz Crystal Microblade/ML/Core 11  1 4 16 

Quartz Crystal Shatter 8    8 
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Artifact Types 
Arcas 
1993 

IR Wilson 
1995 

Borden 
1948 

Borden 
1966 

Total 

Square-Tanged Chipped Point   1   1 

Large Quartz Crystal Steep-Angled 
Implement / Core   2  2 

Utilized Flake 1 104 53 81 239 

Debitage / Flake 424 255 54 134 867 

Debitage / Shatter 688 291 8 46 1033 

Misc Chipped Slate 86 34 41 19 180 

Preform/Blank  1 1 4 6 

Obsidian Shatter 27 15   42 

Core Fragment  14  29 43 

Chipped Ground 17 7 35 23 82 

Misc Chipped & Gnd Slate 1 3 11 9 24 

Thick Ground Slate Knife 11 1 20 6 38 

Thick Leaf Shaped Ground Slate Knife 3  3 1 7 

Thick Ground Slate Knife Fragment 1  1 6 8 

Preform/Blank 1 3  1 5 

Ground 48 21 159 115 343 

Abrasive Slab Fragment    1 1 

Bead Beveled Disc Steatite 5  1  6 

Bead Disc Siltstone   1  1 

Bead Facetted Coal    2 2 

Celt / Adze 1 1 5 1 8 

Facetted Gnd Slate Point Fragment 2  2 3 7 

Facetted Gnd Slate Point, Large  3  6  9 

Facetted Gnd Slate Point, Leaf   12  12 

GndSlate Point Barbed  1   1 

GndSlate Point Contracting-Stem   9 5 14 

GndSlate Point Excurvate w Concave 
Base   1 1 2 

GndSlate Point Fishtail-Stem  1 2  3 

GndSlate Point Fragment 4  14 6 24 

GndSlate Point Leaf Shape  1 6 1 8 
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Artifact Types 
Arcas 
1993 

IR Wilson 
1995 

Borden 
1948 

Borden 
1966 

Total 

GndSlate Point Straight-Stem   3  3 

GndSlate Point Triangular w/ Straight-
Stem 1  1  2 

Gulf Islands Complex 3  3  6 

Handstone   2 1 3 

Incised Sedimentary Stone    2 2 

Irregular Abrasive Stone  11 7 35 69 122 

Labret, Disc 1  1  2 

Misc Ground Stone 8 1 32 18 59 

Pendant 2 1   3 

Shaped Abrasive Stone 6 2 15 4 27 

Stone Saw    1 1 

Thin Ground Slate Knife 1 4 2  7 

Thin Ground Slate Knife Fragment  2 6  8 

Pecked Ground 5 4 19 6 34 

Hammerstone 3 3 18 6 30 

Hand Maul   1   1 

Notched Stone 1    1 

Perforated Stone Incomplete Perf 1  1  2 

Raw Material  3 2 1 6 

Raw Mat Coal/Lignite  2 1  3 

Raw Mat Mica    1 1 

Raw Mat Ochre  1 1  2 

Other  1 14 6 21 

Boiling Stone  1 14 6 21 

Grand Total 1412 917 491 606 3426 

 




