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ABSTRACT

The records of both the faunal remains and artifacts
recovered from the St. NMungo Cannery site in the Fraser
Delta, British Columbia during 1968-1969 are analysed quan-
titatively for evidence of processual cultural change.
Descriptions of the site and site habitat are given, and
methods used to recover, describe, and analyse the two re-
cords are detailed. The patterns of variation through time
are given in tables of the relative frequencies of types
found in excavation units C1 and C2. Multidimensional scalo-
gram analysis is used to delineate and visually present the
separation of components. An attempt is made to distinguish
cultural variation in the two records from non-cultural vari-
ation produced by sampling procedures, and to control for
the latter. The relationship between sample size and the
number of artifacts and faunal types found is statistically
demonstrated as a major sampling error. Some comparisons
are made between the patterns of variation observed in faunal
and artifact types theoretically related as evidence of par-
ticular activities. The information contained in the faunal
record is found to be additional as well as parallel to that

contained in the artifact record.
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CHAPTER 1
INTRODUCTION

The initial purpose of this study was to examine the
internal cultural variation in a Northwest Coast midden site
located in the Fraser Delta, British Columbia, by comparing
the record contained in the artifact sample with that con-
tained in the faunal sample. The intention was to see if
the faunal evidence of utilization of animal resources
varied quantitatively through time in a manner that corrobor-
ated the evidence of the artifact record. It was expected
that the two records would show a pattern of concomitant
variation through time.

Little attention has been paid to faunal remains in
archaeological reports on Northwest Coast sites, although
the excellent preservation of shell and bone in most middens
makes faunal studies particularly applicable. In most in-
stances the faunal remains have been relegated to a few
paragraphs giving a list of species identified, with little
or no attempt at quantitative description. This has been
partly the result of difficulties encountered in obtaining
identification of quantities of fragmentary bones and partly
because of the amount of time required to carry out quanti-

tative analysis of such samples. Recent studies done for




other geographic areas, however, have shown that a great
deel of useful information can be extracted from the faunal
record if quantitative methods are used in the description
and analysis of the remains. Most of this work has been
directed towards arriving at a description of the subsistence
economy within one archaeological unit of time (Thomas 1969;
Daly 19693 white 1953), or has dealt with preservation
problems or culturally induced sampling problems (Thomas
19713 Zeligler 19655 Thomas 19693 Casteel 19713 Lyons
1970) ¢ The study of faunal remains as indicators of the
season of occupation has also received considerable attention.
As Daly (1969s146) has pointed out, the faunal remains pre-
served at a site are as much a cultural record of the acti-
vities carried on at that site as are the artifacts. The
very presence of these particular bones and not others is

the result of cultural activity. The species found are a
culturally selected sample of all animal resources available
to the occupants of the site, and as such are a record of
economic exploitation directed by cultural preference and
technology as well as by availabilitye.

This being the case, an examination of the faunal record
for evidence of cultural variation would add another dimen-
sion to the information obtained from the artifact record
alone. If patterns of concomitant variation can ®e found,
such evidence would increase the confidence that could be

placed on the resulting interpretations. The belief that




similar patterns of variation can be found in the two re-
cords is based on the following reasoning. Artifacts repre-
sent activities, tentatively identified by the use of ethno-
graphic and experimental analogs. Variation through time in
artifact form and frequencies is taken to represent a corre-
gponding variation in activities. Non-artifactual evidence
of these activities should vary in a parallel pattern.
Binford (1967) has compared demonstrable variation in fea-
tures and theoretically related artifacts. It should be
possible to use faunal remains associated with activities in
a similar way. The following situations indicate ways in
which the faunal evidence might be used to further elucidate
the varlation observed in the artifact record:

1. If a change in the frequency of an artifact type
through time is paralleled by a corresponding change
in the frequency of theoretically related faunal re-
mains, there is then additional support for the
reality of that change and for the assumed function
of the artifact type.

2. If a change in the relative frequency of an artifact
typre is not paralleled by a corresponding change in
the related faunal remains, several explanations are
possibles
a) A change in the type of artifact used to perform

the implied activity, which suggests loocking for

an opposing pattern of variation in another arti-
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fact type that could be used to perform the same
function.
b) Misidentification of function.
¢) Sampling error in either or both of the records.
If a change occurs in the faunal but not in the arti-
fact record, several alternatives are again possible:
a) A change in the function but not the form of an
artifact type. This might be identified by an
examination of wear patterns.
b) wmisidentification of function.
c) Sampling error.
1f there is faunal evidence of an activity, but no
artifactual evidence can be identified, it is possi-
ble that the related artifacts have not been pre-
served, or that the function of some artifact type
has been misinterpreted or incorrectly limited. The
non-artifactual record may help in assessing the
degree to which the recovered artifact assemblage is
representative of the cultural activities performed
at the site.
If parallel changes suggesting the increasing or de-
creasing use of particular resources can be observed
in both records, it may be possible to determine if
these changes form a pattern that would be consistent
with a change in available resources, that is, a

change in local habitat. A change of this type would




affect all the species living in an area in definite,
predictable ways. For example, an increase in
marshy areas at the expense of forest and grassland
habitats would provide room for more beavers, muske
rats, and some types of migratory birds, but would
decrease the areas available to support deer, wapiti,
coyote, and other forest or grassland animals. Change
in habitat, then, would show up in changing patterns
for more than one or two tyves, which could be ex-
plained by the same ecolecgical factors. If no such
pattern emerges, it suggests that the change in re-
source use may be one of cultural selection from a
relatively stable environment. Other evidence of
environmental change such as pollen profiles, sea-
level, and geomorphological data can then be con-
gsidered to determine which of the alternatives is
most likely.

As the study progressed, it became increasingly obvious
that sampling nroblems were strongly affecting any patterns
of variation that could be observed in either the faunal or
artifact records from the Ste. Munzo site. The major problem
was the actual identification of cultural change as distinct
from non-cultural fluctuations in the records produced by
numerous random and non-random factors. Unless this distinc-
tion can be made in such a way that the effects of the non-

cultural influences can be quantified, measured, and control-
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led for, there is little point in comparing the two records.
Such uncontrolled comparisons would be based on distributions
of artifact and faunal types that are known to reflect vari-
ations other than purely cultural ones. Working with the
kind of sample obtained from the St. ¥ungo site -- small,
non-random, and from one area of the site -- only one non-
cultural influence was identified without question and to
some degree statistically measured. That influence is samnle
size. Type of deposit also affects the kinds of artifacts
found, but the small sample size did not nermit the identifi-
cation of a consistent bias that could Ye completely control-
lede Season of occupation might also influence the kinde of
artifacts found and would have to be taken into account in
any attempt to identify long range »rocessual changes in
cultural variation over and above those variations produced
by different use occupancy of the site area samnled. The
season of occupation was partially determined for most of
the matrix divislons of the sample. This factor is relative-
ly constant for this particular sample of the site area.

As only three factors influencing the distributions
were ldentified, and only one of these could be expressed
quantitatively, full comparisons of the faunal and artifact
records were not made. The study concentrates on the de-
scription of the two records. The influence of samnle size,
other samplinc oroblems, and the additional information

provided by the analysis of the faunal remains are discussed.




The use of multidimensional scalogram analysis in delineat-
ing components is also discussed. Although the full comnar-
isons are not made, and the actual results of using MSA on
this sample can be questioned, the methods used to quantify
description of the two records would probably produce the
expected results if used on an adequate sample. For this
reason the theory underlying the initial proposal was out-

lined above.




CHAPTER 11
SOURCE OF THE DATA

The data on which this study is based were excavated by
the author in 1968 and 1569 from the St. Mungo Cannery site
(Dghr 2), a Fraser Delta shell midden located on the south
bank of the South Arm of the Fraser River, British Columdbia,
opposite Annacis Island and the northeastern tip of Iulu
Island. The following paragraphs give a brief description
of the nature of the deposits, the present and past local

habitat of the site area, and the ethnographic region.

Site Description

The St. Mungo Cannery midden is now located about thir-
teen miles from the mouth of the Fraser River (FPigure 1).
The deposits must originally have extended for about 300
vards along the river bank and for about 100 yards back from
the water's edge. Much of the site is now built over with
residences and the buildings of the cannery, which is still
in operation. A considerable portion has been bulldozed into
the river to provide a platform on which to draw up the can-
nery fishing boats, and both River Road and a line of the
Creat Northern Railway cut through the deposits. The excava-
tions were made in a relatively undisturbed section of the

site at the western end of the midden. An area of 205 square
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feet was excavated in six adjacent cuts. This is less than
one per cent of the estimated site area. In this portion of
the site, the deposits were between six and seven feet deen.
he top of the midden averages 27 feet above present mean
sea~-level.

The stratigraphy of the deposits is typical of south
coastal ghell middens. Below a thin top-soil layer that is
congiderably disturbed is a living floor scattered with small
hearth areas surrounded by extensive ash deposits in a main
matrix of brown humus and low density finely crushed shell.
Two radio-carbon estimates were obtained for this layer,
which is from six inches to a foot thick. An estimate of
A.D. 1560 2 95 (I-4686) was obtained on a wood charcoal sample
from excavation unit C1, and an estimate of A.D. 1150 ¥ 95
(I-4687) on a wood charcoal sample from a hearth dug down into
the next stratigraphic layer in excavation unit Cc2.

Beneath this living area is a large, irregularly shaped
pit of sandy brown and red soil with little or no shell,
which cuts down into the earlier deposits in excavation units
D2, D3, C1, and C2. Intrusive in this layer, but capped by
the layer above, are two complete and two incomplete burials.
A radio-carbon estimate of A.D. 830 X 95 (I-4689) was obtained
for a wood charcoal gample from the sandy pit, found at a
depth of 1.7 feet below the surface of the deposits. At its
deepest point this unit was three feet thick, the sides taper-

ing up to the surface so that the cross section is roughly
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bowl-shaped. Numercus stake and root molds extend downwards
from the bottom of this pit.

The remaining layers of the site are finely stratified
denosits of alternating highly concentrated shell dump layers,
layers of less highly concentrated shell in brown to grey
humus soils, and living floors marked by hearth clusters and
extensive ash deposits. The bottom two to three feet of the
midden are more finely stratified and compacted than the
upper layers. The bottom layer, of highly concentrated fine
shell and ash sepreads, lies directly on top of a hard, green-
ish, river deposited clay. Three radio-carbon estimates were
obtained for these lower layers. An estimate of 2020 r.c. %
105 (1-4685) was obtained for a wood charcozl sample from a
layer of hearths in excavation unit Ci1, four feet below the
surface and about two and a half feet above the clay. Fati-
mates of 2360 B.C. L 110 (I-L4053) and 2290 E.C. T 105 (I-4688)
were obtained for wood charcoal sampleg from the layer immedi-
ately overlying the sterile clay in excavation units A1 and
C2 respectively. The layers in this horizon indicate a grad-
ual accumulation of cultural debris.

Although no sterile soil horizon was observed senarating
the uppermost hearth layer from the lower deposits in those
excavation units in which the sandy pit did not exist, the
radio-carbon estimates suggest there is a consideradble time
hiatus between these two horizons. The three estimates for

the lower deposits are close encugh to suggest that they may
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be estimates of the same date. A test of the significance of
the difference between these dates was calculated to examine
this possibility, using the method outlined by Spaulding
(1958:305)« For the pair of estimates 2360 ¥ 110 E.C. and
2020 % 105 B.Csy a % value of 2.23 with a probability value
of between «05 and .02 was obtained. This means that differ-
ences as large as those between these two estimates could
occur in two estimates of the same date between two and five
times in a hundred. Differences as large as those between
the estimates 2290 ¥ 105 B.C. and 2020 £ 105 B.C. could occur
in two estimates of the same date as often as between five
and ten times in a hundred. WwWith these levels of probability,
the possibility that these are three estimates of the same
date cannot be discounted. The mean of the three estimates
is probadbly more representative of the actual date than any
one of the estimates, giving a probable estimate of about
2200 B.Cs for the lower deposits.

These tests suggest that, despite the two to three feet
of deposit separating the earliest estimates from the estimate
of 2020 B.Cey the time span of those deposits is not great.
It further suggests that the time span of the whole lower
portion of the site is not nearly as long as the depth of
deposit would intuitively suggest. The state of preservation
of the molluscan remains in these deposits tends to supvort
the antiquity of the whole unit. Throughout these levels
ghell remains are finely fragmented. It is highly probable,



13

then, that a considerable time gap exists between the deposi-
tion of the top layers of the lower unit and the deposition

of the sandy pite.

Site Habitat
The site habitat is discussed in terms of present and

past conditions.

Pregsent Conditions

The present climate of the Fraser Delta is mild and wet
with a moderate rainfall occurring mainly in the winter
months. Snowfall is generally light and temperatures moderate
without extreme fluctuations, although in particularly severe
winters stretches of the Fraser River may freeze over. The
natural climax vegetation of the area is a dense coniferous
forest of western red cedar, grand fir, Sitka spruce, and
western and mountain hemlock on the mountain slopes, with the
valley floor cover including smaller stands of red alder,
western birch, broadleaf and vine maple, and black cottonwood.
Douglas fir and yew are also present, though in less abundance.
The wandering channels of the Fraser River mouth and the in-
fluence of the tides formerly produced extensive areas of
marsh and tidal flats in the areas that are now Delta and
Richmond municipalities. Fven now, most of the land to the
west and south of the site is below sea level and would be
marsh land flooded every year, except for the network of pro-

tecting dykes.
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Prior to white settlement and draining of the marshes,
the delta was good winter range for wapiti and deer, and
ideal beaver country (McTaggart-Cowan and Culget 1965). It
still remains a major feeding ground for large flocks of mi-
gratory ducks, geese, and swans. Riverine resources include
numerous fresh-water and inter-tidal fish (Carl, Clemens and
Lindsey 1971), and the Fraser River runs of all five species
of Pacific salmon and of eulachon are the largest of any
British Columbia coastal river. Sea and other inter-tidal
resources include numerous species of bivalve and univalve
molluses (Criffith 19673 Quayle 1970), crabs, barnacles,
sea urchins, sea cucumbers, and many kinds of marine fish
(Carl 1964). Sea mammale were also available, some hair
seal breeding in Harrison Lake. Vegetal foods, too, are abun-
dant, including a wide variety of berries, several kinds of
seaweeds, arrowroot and camas lily. In short, the Fraser
Delta is one of the richest ecological areas in the Northwest
Coast in terms of abundance and variety of available food
stuffs, even though most of the resources are only seasonally

available.

Past Conditions

As mentioned above, the St. Mungo Cannery site now lies
some thirteen miles from the mouth of the river. It is situ-
ated at the base of a high ridge of glacial till named Pano-
rama Ridge (Armstrong 1956 and 1957), and everything to the

west and south is considerably lower ground. At the time of
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the initial occupation it would have been almost on salt

water (Johnston 192733 Mathews and Shephard 1962), with low
tides producing extensive mud flats and marshy areas. WMollus-
can resources were abundant and heavily exploited, judging by
the high shell content of the midden. They include edible
mussel (Mytilus edulis, Linnaeus), little-neck clam (Proto-
thaca staminea, Conrad), thin-shelled little-neck (Yenerupis

tenerrima, Carpenter), basket cockle (Clinocardium nuttalli,

Conrad), horse clam (Schizothaerus nuttalli/capax, Conrad),
and an unidentified species of Macoma.

It has been suggested by Heusser (196011843 1966), on
the evidence of his pollen studies, that between about 8500
E.?s and 3000 B.P. the climate of southern British Columbia
was warmer than at present, and algo drier in the later part
of this period. Around 3000 B.P. conditions became gradually
cooler and moister until the climate was much as it is today.
Similar evidence was found by Hansen (1940) in a pollen nrofile
from a bog on top of Panorama Ridge, although his succession
is not dateds It is not certain, however, that the forest
successions recorded in the pollen profiles are indicative of
general climatic fluctuations rather than natural, local suc-
cession (Hansen 19473 Manley 16663 Frengel 1966). Recent
pollen studies of lake sediments from the Fraser Canyon area
tend to support the presence of a climatic optimum in the
gouthern interior of E.C. but cannot be considered conclusive

for the coastal areas (Re. Matthews, pers. comm.). It seems
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probable that such changes would be less marked in coastal
areas where climatic fluctuations are partially modified by
the effects of the sea. Heusser (1964:137) suggests that
hypsithermal temperatures were no more than one to two de-
grees higher than today.

While such fluctuations may have been sufficient to
result in an expansion of grassland areas in a region where
climax species of vegetation are relatively intolerant of
temperature and moisture chances, it is unlikely that they
were sufficient to exert any major influences on animal ranges
in an area such as the Fraser Delta, where regional vegetation
patterns are modified by the delta environment in any case.
As Smith (1965:16135) has pointed out, large, wide-ranging ani-
mals such as deer, wapiti, and large migratory birds, are not
gsensitive ecological indicetors because of their adaptive
tolerance for a wide range of habitats. It seems, then, that
although there may have been gradual changes in the climate
from about the time of the initial occupation of the site so
that by about 1500 to 1000 B.C. conditions were much as they
are now, these changes were probably not of sufficient magni-
tude to seriously influence the local distribution of larger
animal populations.

Sea level has also varied during the time that the site
was occupied, although at no time has it been as high as or
higher than the basal deposits at the site. The radio-carbon
dates place the initial occupation of the site during a per-

jod of higher sea-level, according to Fairbridge (1958, 1960) .
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Throughout the first part of the occupation represented by
the lower devosits, sea-level may have been something in the
order of ten feet higher than at present. Sometime between
2000 and 1000 B.C. the sea-level began to drop so that by
about 1000 E.C. it was probably some ten feet lower than at
present. A lowering of the sea-level by twenty feet would
have had considerable effect on the outgrowth of the Fraser
Delta. The drop In sea-level would increase the gradient of
the river mouth relative to its upper reaches, thereby in-
creasing the rate of erosion in those uvper reaches, resulte
ing in an increased rate and amount of deposition at the
river mouth. The outgrowth of the Fraser Delta may have pro-
ceeded at a slightly faster rate during the period of lowered
sea-level, so that the distance between the site and salt
water was also increasing at a faster rate. The outgrowth
may also have dbeen of a different kind than formerly, with
deposition occurring mainly on the off-shore beds and the
river possibly even redepositing sediments laid down in the
reriod of higher sea-level, when rate of deposition was less,
the flow of the river delta channels slower and the fine
sediments deposited further up the channels. It is tempting
to suggest that these changes in local habitat were some of
the factors responsible for the time gap observed in the por-
tion of the site excavated. It is not clear, however, that
this time gap holds for the total site. It may be that the

area excavated simply did not sample the deposits of that
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time period.

Ethnographic Area

the site is located on land ethnographically regarded
as the territory of the Kwantlem group of the dalkbmelem
speaking Coast Salish Indians. As very little ethnographie
work has teen done in the Fraser Delta that is directly ap-
vlicable to this group, and as Coast Salish culture as a
whole is well described bty Duff (1952), Barnett (1955),
Suttles (1951), and Jorgenson (1¢6¢), no attempt will be made
to present here a less adequate summary. Although the upper
layer of the site can be considered the result of a Coast
5alish occupation on the evidence of its dating and artifact
types, the actual sample of artifacts is so small that it adds
little to what is already known of what has been called the
Gulf of Georgia culture type (iMitchell, le?lb).or the Stselax
#hase (borden, 1968a) .




CHAPTER I1I
DISCUSSION OF METHOD ¢

The methods used to recover, identify, and describe the
artifacts and faunal remains are discussed in the following

paragraphs.

Recovery of the Samples

The material analysed here was recovered from six ad-
jacent excavation units, two measuring ten feet by ten feet,
one ten feet by nine feet, one five feet by nine feat, and
two five feet by five feet. The deposits were excavated in
natural stratigraphic units as distinguished by matrix
changes, except where such changes were nnt discernidble, or
where a single matrix was exceptionally thick. In the latter
instances artibrary subdivisions were used. The denosits
were trowelled, then sifted through quarter-ince mesh screens.
Artifacts found in situ were recorded three dimensionally,
depth measurements being taken from arbitrary horizontal
Datum Planes. Faunal remains were recovered either in situ
or in the screens, and collected by the natural stratigraphic
units. All vertebrate faunal remains found in the screens

were retained.,

Artifact and Faunal Typologies

The artifact typology used here is based on existing
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schemes for the Northwest Coast as pnresented in other site
reports for the area (Drucker 19433 Borden 1950, 1651, 1660,
1968a and 1968b, 19703 King 19503 kKidd 1968, 19693 Mitchell
1963, 1965, 1971la and 1971bs D. Smith 1964; “. Smith 16503
Carlson 1960, 1970). Some additional types not previously
reported for the area are described, and some modifications
have been made to provide functional types for comparative
purposes. On the whole, where formal differences within main
artifact types could not be clearly associated with functional
differences, they have been ignored. As the range of varia-
tion to be expected within the artifact types generally used
to describe Northwest Coast materials has not yet been fully
established, it seemed better to use more general types than
to dewvise a typology that might have little application beyond
the description of this particular sample. Such a typology
would be more likely to produce a number of poorly demonstra-
ted and possibly spurious types, which would probably form
part of a continuum of variability within a single main type
if larger samples were available. These distinctions would be
misleading rather than informative. A brief description of
the artifact types used here can be found in Appendix I.
Table I presents the distribution of artifacts at DgRr 2 by
excavation unit and component.

In working out a typology for the faunal remains, both
specific and more general groupings have been used. Through-

out the faunal tables common names have been used, because
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they are more readily understood. A description of the
faunal types, indicatinz what species are included in each
type and giving the scientific designations is given in
Appendix Il. Table VIII (page 39) gives the distribution of
bird and mammal faunal types by excavation unit and component

for the total ldentified excavated sample.

Identification of Artifact Components

Both artifact distributions and stratigraphic divisions
were used to distinguish three components at DgRr 2. In the
preliminary report on this site (Calvert 1670) these com=-
pornents were designated I, II, and III, with Component I
being the earliest and Component III the most recent. Com-
porient III is represented stratigraphically by the uppermost
living area scattered with crude hearths, immediately below
the top-soil. Component I1 is represented stratigraphically
by the large sandy pit, and Component I by the remainder of
the deposits. Although there is considerable disturbance of
the Component III layer, these three major stratigraphic
divisions are clearly separable. Eecause of correlation
problems between excavation unite, finer, crosgs-site sube
divisions of Component I were not possible. The detailed
analysis of variation is therefore restricted to the sample
from excavation units C1 and C2, where it was possible to
divide Component I in the correlated excavation units into
thirteen horizontal stratigraphic divisions. This was done

by combining vertically adjacent single matrix divisions
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that were correlated across both excavation units so that
the artifact sample for each of the thirteen divisions was
not less than twenty. Excavation units C1 and C2 were
chosen because they had the most complete sample of arti-
fact types and could be divided into finer horizontal units
than the other cuts.

Two methods were used to determine if the major strati-
graphic divisions coincided with variation in the distribu-
tion of artifact types. The first method was the presence
and absence of artifact types. This method intuitively
differentiates the three components. Table Il presents
thege data. The number of traits shared by two components,
viewed as a percentage of the total number of whole artifact
types, give a numerical statement of the degree of similarity
between components. Tables III, IV, and V compare the three
components on the presence and absence of artifact types.
Considering both common presences and common absences as
shared traits, Components II1 and II share 65.4% of the
traits, Components IIl and I share 53.8%, and Components II
and I share 50.0%. Although the differences are not large,
Components III and II are more similar than either Components
III and I or Components II and I.

A further test was made using chi-square, calculated
for a two by three table comparing types shared by components
with types found in only one component (Table VI)s The re-

sulting chi-sguare of 15.21 has a p value of less than .001.



Presence and Absence of Artifact Types by Component,

TABLE II

Total Excavated Sample
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Artifact Type Component Artifact Type Component
III II I I11 I

Historical item - - - Abrasive stone + +
Composite toggle ¥isc. bone point
harpoon + - - or awl fragment ¥ +
Blanket pin + + - Misc. bone and

antler object + +
Pecked and
ground stone + o+ - Misc. worked

mammal bone frag. + +
Antler wedge + + +

Misc. worked
bone flesher + + o+ bird bone frage. + +
Bone awl I + + + Misc. worked

antler frag. + +
Unbarbed bone
point II + 4 + Antler detritus + +
Pointed bird Misce chipped
bone + + 4 stone uniface + +
Pebble tool + o+ o+ Misce. chipped

stone biface + +
Stone wedge +* + +

Wisc. ground
Chipped stone stone + +
scraper + o g +

Unbarbed bone
Chipped paint 1 + + + point 1 - +
Chipped noint II + + + Boulder spall - +
Chipped point cortex-backed
fragment + o+ o+ core - +
Rifacial preform + + + Ground slate

knife + +
Stone disc bead + + +

Ground stone

adze + +
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Table II (contd.)

Artifact Type Component Artifact Type Comnonent
III II 1 III II 1
Chipped noint 1V - 4 + Needle - - +

Chipped point Vv
Chionped point VII
Hammerstone

Bone wedge

wapiti riv tool

Beaver incisor
tool

Tool flake
Large core
Chipped point III

Cround slate
point

Ground shell
adze/knife

Hone awl 11

Bone point IIT

- 4+ 4+ Mammal bone ring - - +
- + + Brow band - - +
+ - + Bird bone bead - - +

+ - - Mammal bhone
rendant - - -+

Tooth pendant - - 4

+ - * Chipped point VI - . +

+ -+ Chipped point VIII - -+
+ -+ Possible chipped

knife - - +
+ - o+

Unifacial chipped

stone nreform - - +

Antler flaker I - - +

+ - 4 Bone and antler
flaker I - « %

Tanged harnoon - - +




N
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TAELE III
Comparison of Components III and II on Presence and Absence

of Artifact Types, Site Sample

Component III Component II Total
+ -
+ 20 6 26
- 12 14 26

TABLE IV

Comparison of Components I and 11l on Presence and Absence

of Artifact Types, Site Sample

Component I11 Component 1 Total
+ -
+ 28 A J2
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TABIE V
Comparison of Comvonents II and I on Presence and Absence of

Artifact Types, Site Sample

Component 11 Component T Total
4 -
+ 24 - 26
- 24 2 26
Total 48 4 52
TABLE VI

Comparison of NMumber of Artifact Types Found in Only One
Component with Number Found in More than One Component,

Total Excavated Sample

Component Total
IIT II 1
Types shared 20 26 133 88
Tyves not shared = 0 15 17
Total 31 26 48 105

Chi-square = 15.21
DF = 2
2 < ,L,001

e e T T e e i s
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This means that differences as great as those observed would
occur less than one time in a thousand if the three samples
were randonly selected from the same povulation. Chi-square
is applicable only to randomly selected, independent samples,
which these are not. Thus the results cannot be considered
conclusive, only suggestive. If the chi-square value had
not been significant at a high level, even assuming the
samole to be randomly selected, the implication would have
been that the differences were probably not significant in
these samples eithere. As the statistical tests are not con-
clusive, the best evidence for the separation of the comoon-
ents and their relationships is the stratigraphic divisions
and the radio-carbon estimates.

The second method used to distinguish artifact tyve
based components was a multivariate computer technique that
clusters cases, viewed as points in space, on the basis of
the position of their variables, as measured by the rank
order of the variable attributes. This multidimensional
scalogram analysis, MSA 1 (Lingoes 1963, 1964, 1966, 1968;
Cuttman 1955) was run on the artifact sample from the com-
bined excavation units C1 and C2. The cases were fifteen
stratigraphic divisions, the variables forty-tiwo artifact
types, and the attributes the relative frequencies of arti-
fact types within the stratigraphic units, coded into inter-
vale of 2.0%. The intention was to see if it was possidle to

separate components on relative frequencies of artifact tyves,
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and to see how these patterns compared with those produced
by the presence and absence of artifact types. In the anale
ysis, stratigraphic unit 1 represents Component IIl1, strati-
graphic unit 2 reoresents Component II, and units 3 to 15
represent the divisions of Component I, unit 3 being the
uppermost and unit 15 the lowest stratigraphic division.
The forty-two variables used are those listed in Table X1V
as numbers 1-11, 14, 15, 17-20, 22, 23, 25=39, 42, 43, 45-47,
49, 51, and 53. Typoes that occurred less than five times in
the site were not used, except for some of the chipped point
types, nor were the amorphous "types" that are really compo-
site groupings of fragmentary or unclagsifiable artifactse.
The relative frequencies of artifact types were based on the
total count of typed artifacte within the stratigraphic
division belng considered. This total count included those
sporadically occurring types not used in the analysis and
composite groupings of whole but unclassifiable artifacts,
but did not include the composite groupings of fragmentary
artifacts such as miscellaneous worked bone fragmentse. The
artifact types on which total counts are based are those
given in Table XIV. Table VII gives the sample sizes for
each stratigraphic unit used in the multidimensional scalo-
gram analysis.

The MSA 1 programme was run with fifty iterations and a
cut-off voint for the coefficient of contiguity of 0.9¢.

The coefficlent indicates whether a one, two, or three dimen-
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TABLE VII
Sample Sizes for the Stratigraphic Divisions of

C1/C2 Used in the MSA 1 and Comparative Analyses

Stratigraphic Artifact ¥inimum Number Total Fish

Unit Count of Individuals, Weireht in
Bird and Mammal Crams
1 66 15 88.4
2 24 § 13.9
3 70 24 234.1
4 68 23 368.0
5 40 14 231.2
6 63 1¢ 329.7
4 21 14 283.9
8 22 1?7 139.7
9 37 15 291.0
10 36 28 353.1
11 40 33 625.7
12 33 24 338.2
13 29 36 287.3
14 35 24 251 .6
15 22 17 144.0
Total 606 310 3,636.8

¥ean 40.4 20.6 26247




sional spatial arrangement best fits the data, with 1.0
being a perfect fite The results obtained agreed extremely
well with those previously obtained by the presence and ab-
sence aporoach. A two dimensional solution was indicated

as the best fit for the data by a coefficlent of contiguity
of 0.956, although this was only slightly better than the
one dimensional solution, which had a coefficient of conti-
gulty of 0.%42. The three dimensional solution was a less
accurate fit, witn a coefficient of contiguity of 0.91. The
two dimensional solution is presented in Figure 2. Compon-
ent III (1) is clearly separated spatially from Component II
(2) and both are separated from Compcnent I (3-15), the
gtratigraohic units of the latter nearly all clustering in
one quadrant. Again, while some variation is apnarent in
Component I, the levels clustering into two main groups, the
differences are obviously less than the similarities. The
variation within Component I will be examined in more detail

latere.

Identification and Measurement of the Faunal Sample

The faunal remains were identified using the comparative
collections in the Osteoclogy Museum at the Universiity of
British Columbia and in the zoology section of the Provincial
“useum, Victoria. The bird and fish remains were identified
by the author, mammal remains by the author with the asgin-
tance of two students. 7The study has concentrzted on ver te-

brate remains because the finely fragmenied state of the
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molluscan remaine made the tyre of quantitative apnroach
bein; used for the former inapplicable to the latter.

While artifacts are themselves discrete and measurable
entities, the identified faunal remains as they are recovered
are not. ‘hey must be converted into comparable, standard
units of measurement. for bird and mammal remains, minimum
number of individuals within a designated stratigraphic
division was chosen as the unit of measurement. It was con-
sidered that this unit held fewer possibilities of sampling
bias than such measurements as weight, volume, or simple
bone count. when the minimum number of individuals had been
calculated for a bird or mammal type within a stratigraphie
divisgion, it was then converted into a percentage of the
total number of individuvals represented by the bird and mame
mal remains in that segment. In calculating the minimum
number of individuals for the single excavation units Al and
B2, component totals are the sum of single-matrix counts.
Where excavation units have been combined, as in C1/2 and
D2/D3, minimum numbers of individuals were calculated as
follows, using C1/C2 as an example. The deposits in these
two pits could be divided into twenty-three single matrix
divisions which were correlated across both pits. The mini-
mum numbers of individuals for each of these single matrix
divisions is based on the combined bone counts of that divi-
sion in the two pits. This was necessary to take into

account the possibility that the bones of one animal were
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spread across more than one pit. To arrive at minimum num-
ber of individual counts for the fifteen stratigraphic divi-
sions of C1/C2 used in the detailed analysis, cross pnit
single-matrix counts within a stratigraphic unit were total-
led. That is, matrix differences are taken as natural sub-
divisions separating groups of bones, while subdivisions of
the deposits that include more than one matrix tyne are
artificial groupings of bones within which the single-matrix
minimum number of individual counts can be legitimately
added together. The component totals are the sum of the
single matrix counts for the stratigranhic subdivisions in
that component,

As comparative collections of fish skeletons were not
readily available, it was not possible to calculate minimum
numbers of individuals for the fish remains. Fish were sime
ply divided into three types and measured by weight. Type
weizhts were then converted into percentages of the total
fish weight in the stratigraphic segment being considered.
The handling of the fish remains is open to more possibili-
ties of error than that of the bird and mammal remains both
because of the measurement problems and because more confi-
dence can be placed in the full retrieval of the other
vertebrate remains during excavation. Fish bones being
generally smaller and more fragile, the proportion of these
remains lost through the guarter-inch mesh screens is neces-

sarily higher than that of the other vertebrates, although
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this applies also to small rodent and insectivore species.

As a number of meadow voles were living in the site at the
time of the excavations, any small rodent remains actually
recovered possibly represent recent inhabitants rather than
encient food sources. This was confirmed by the finding of
& partial skeleton of a white-footed mouse associated with a
cache of gnawed wild cherry pits at the end o1 an obvious
burrow. Obviously, much fragmentary hone was not identified.
This portion of the sample has been ignored, because there
did not seem to be a meaningful way of measuring it. A
description of the faunal types, indicating what species are
included in each tyve, and giving their scientific designa-
tions, is given in Appendix II. Table VIII gives the distri-

bution of faunal types by excavation unit and comoonent.

Faunal Components and Stratigraphic Units

The components used in the faunal analysis are those al=-
ready established on the basis of stratigraphic evidence and
artifact distributions. Table IX gives the presence and
absence of faunal types in the three components. To test the
correspondence between faunal and artifact distributions, two
by two tables comparing presence and absence of types I‘or the
total site sample were used, as for the artifact sample.,
Tables X, XI, and XII present these data. Comoonents I1I and
I1 share 73.3% of the faunal traits, counting both shared
presences and shared absencese. Components III and I, and

components I1 and I both share 36.6% of the faunal traltse
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TABLE IX

Presence and Absence of Bird and Mammal

Faunal Types by Component, Site Sample

Faunal Type Component Faunal Type Component
IIT II I 1l II X
Goose, general + 4+ + Canada goose - - o+
Other duck + + + White-fronted

goose - -

Wapiti + o+ +
Swan - - &

Deer + + o+
Crow - - +

Dog + + 4+
Loon - - +

Beaver + + +
Grebe - - +

Hair seal + o+ +
Merganser - - &

Bald eagle + -+
Heron - - <+

Gull + -+
Murre/murrelet - B &

Raccoon + - +
Raven - - +

Small rodent - - +
Owl - - +

Mallard duck -+ 4+
Bear e - &

Cormorant = + +
Mustelid - - 4

Small bird - o+ 4
Porcupine - - 4

Grouse “ > &

Muskrat - - +
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TABLE X

Comparison of Components III and II on Presence

and Absence of Faunal Types, Site Sample

Component III Component II Total
+ -
+ 7 4 11
- 4 15 19
Total 11 18 30
T T O T R e B T R e S s o i, i S s R e R e sy
TABLE XI

Comparison of Components I and III on Presence
and Absence of Faunal Types, Site Sample

Component III Component I Total
-+ -
+ 11 0 11
- 19 0 19
Total 30 0 30
TABLE XII

Comparison of Components II and I on Presence

and Absence of Faunal Types, Site Sample

Component II Component I Total
" -
+ 11 0 11
- 19 0 19

Total 30 0 30
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These percentages indicate more gimilarity between Compon-
ents III and II than between Component I and either of the
other two components. The discrepancies in sample size,
however, definitely affect the observed distributions, so
that stratigraohic evidence and dating are again more reli-
able guides.

Chi-square was also calculated for the faunal compari-
gon of types found only in one component with types found in
more than one component (Table XIII). A value for chi-square
of 15.45 was obtained, which has a D value of less than .001,
suggesting that the differences observed may be real. The
same reservations made in the use of chi-square on the arti-
fact sample apply to its use on the faunal sample.

A multidimensional scalogram analysis was also run on
the bird and mammal faunal sample from excavation units C1
and C2. The fifteen stratigraphic divisions were the cases,
the thirty faunal types the variables, and the relative fre-
quencies of faunal types within the stratigraphic units,
coded in intervals of 1.5, the attributes. The programme
wag again run with fifty jterations and a cut-off point for
the coefficient of contiguity of 0.9%. 1In this case a three
dimensional fit was indicated as the best gpatial descrip-
tion of the data by a coefficient of contiguity of 0.917.
The three dimensional solution was considerabdly better than
either the one dimensional fit, with a coefficient of con-

tiguity of 0.761, or the two dimensional fit, with a coeffi-
L




TABLE XIII

Comparison of Number of Bird and Mammal Faunal Types
Found in Only One Component with Number Found

in More than One Site Sample

Component Total
III II I

Types shared 11 11 15 37
Types not shared 0 0 15 15
Total 11 11 30 52

Chi-square = 15.45
DF = 2
2 < «001
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cient of contiguity of 0.852. The three dimensional solu-
tion is graphed in Figures 3, 4, and 5. Sample sizes are
shown in Table VII. Unlike the ¥SA for the artifacts,
faunal variables do not separate the three components. This
cannot, however, be interpreted to mean that the changes
observed in artifact types are unrelated to changes in econ-
omic emphases. The small sample sizes of all the strati-
graphic units are undoubtedly influencing the patterns.
Units 3 and 13, for example, are consistently separated from
the other units. These are the two units with the highest

number of different types of fauna represented.
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CHAPTER 1V
PRESENTATION OF THE DATA

Components

Table XIV presents the percentage distribution of the
artifact types by component. As noted, composite grouoings
of miscellaneous fragments are not included. The artifact
distributions that are separating the three components are
obvious in this table and in Table II.

Historical items and composite toggle harpoons occur
only in Component III. Bone awl II, bone and antler flakers
I and II, unbarbed bone points III, bone pendants, brow
bands, mammal bone rings, tooth pendants, chipped stone
points type VI and VIII, possible chipped stone knives,
chipped stone unifacial preforms, tanged harpoons, needle,
and bird bone bead occur only in Component I. Two artifact
types occur in Components III and II but not in I, blanket
pins and pecked and ground stone objects. The relative
frequency of blanket pins in III and II is almost the same,
but pecked and ground stone objects comprise 1.9% of the
Component III sample as against only 0.5 of the Component
I1 sample.

Six artifact types occur in Components II and I but not
in III, unbarbed bone points I, boulder spalls, cortex-



TABLE XIV

Relative Frequencies of Artifact Types by

Component, Excavated Types, Site Sample

Component
Artifact Type 111 11 8
N=162 N=209 N=874
1. Historical item F7% 0.0% 0.0%
2. Antler wedge Ge9 5 12.8
3. Bone wedge 1.2 0.0 3.9
4, Bone {;esher 2.5 0.5 5.5
5. Wapiti riv tool 0.6 0.0 6.9
6. Bone awl I 1.2 0.5 Lol
7. Bone awl II 0.0 040 1.0
8. Unbarbed bone point I 0.0 1.0 3e2
9« Unbarbed bone point II 1.9 0.5 2.3
10. Unbarbed bone point III 0.0 0.0 0.7
11. Pointed bird bone 0.6 1.0 1.5
12. Composite toggle harvoon 0.6 0.0 0.0
13. Barbed & tenged harpoon 0.0 0.0 0e2
14. DBone & antler flaker I 0.0 0.0 1.0
15« Antler flaker II 0.0 0.0 1.3
16« Needle 0.0 0.0 0.1
17. WMammal bone ring 0.0 0.0 0.7
18+ Brow band 0.0 0.0 2.2
19« Bird bone bead 0.0 0.0 1.3
20. Mammal bone pendant 0.0 0.0 1.6




Table XIV (contd.)

Component

Artifact Type III II I
N=162 N=209 N=874
21. Blanket pin 0.6 % 0.5% 0.0 %
22+ Beaver incisor tool 0.6 0.0 1.8
23« Tooth pendant, charm 0.0 0.0 049
24. wisc. bone & antler objects 1.9 1.0 4.7
25. Pebble tool 0.6 0.5 T
26. Boulder spall 0.0 0.5 049
27« Tool flake 0.6 0.0 0.9
28+ large core 0.6 0.0 1.3
29+ Cortex-backed core 0.0 1.4 1.3
30« Stone wedge 12.3 13.4 73
31+ Chipped stone scraper 3.7 2.4 10.7
32« Chipped I 0.6 1.0 0.5
33+ Chipped I1 0.6 1.0 0.6
34s Chipped I11 046 040 0¢3
35« Chipped b & 0.0 1.0 03
36+ Chipped v 040 1.0 0e5
37« Chipped VI 0.0 0.0 0.6
38« Chipped VII 0.0 1.0 0.5
39« Chipped VIII 0.0 0.0 0.5
40« Chioped fragment 1.9 1.6 245
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backed cores and chipned points types 1V, V, and VII. The
relative frequencies of houlder spalle and cortex-backed
coregs are similar, while the percentage of bone points I in
Component I is three times that of Component II, and nercent-
ages of each of the three chipned point tyves in Comvonent II
are at least twice the vercentages in Component i. Artifact
types found in Components III and I but not in II include
tool flakes, large cores, beaver incisor tools, hammerstones,
shell adze blades, chioned point tyre iII, mammal tone wedges,
waoitli rib tools and ground slate noints. The relative fre-
cuencies of tool flakes and hammerstones are eiwmiler in both
components{ while ground slate voints and chioped stone
points type II1 form a larger percentage of the artifacts in
Comoonent I1II than they do in Component I. The other five
artifact types all have considerably higher percentagee in
Component I than they do in Component III.

Eighteen types occur in all three components. Antler
wedgzes, unbarbed bone points 1Il, and chipved stone points
tynes 1 and II have similar frecquencies in Comnonents I and
111, while wedges and bone pointis I1 are considerably lower
and the chipped stone points higher in Component 1l. Stone
wedges, pebble tools, stone scrapers, chipped stone point
fragments, ground stone adzes, and miscellaneous bone and
antler objects have similar frequencies in Comvonents II1I
and I1, while the frequencies of all these types excepnt

ground stone adzes are considerably higher in Component I.



Ground stone adzes have a lower frequency in Component I.
rifacial ovreforms are similar in I and I, lower in IIT.

Types with low frequencies in Component 11, higher in
component III, and higher again in Component I include bone
awl I and bone fleshers. <Tyves with frequencies lowest in
component I and highest in Component 111 include miscellane-
ous ground stone objects, abrasive stones, and zround slate
knives. Pointed bird bone has its highest frequency in
. omponent I, lowest in Component I1I1. Stone disc beads have
a much higher frequency in Comoonent II, lower in Component
T11, and lowest in Component I.

Differencez 2lso occur amongz components in the use of
raw materials and techniques of manufacture. 7Tables XV and
VI present these datae In both Components II1 and II there
ie a much greater use of stone than in Component I, esvecial-
lv in Component Il1. Bone, antler, and tooth artifacts in
component I have a frequency mcre than twice as great ==
their frequency in Component III, while in Component II they
have an excentionally low frequency. Probably oreservation
problems in Component 1II and Il devosits sccount for some
of this discrevancy. Wwithin the major category of stone
artifacts, there is a much higher percentage of chipped
stone in Component I than in either of the other two compon-
ents, which have similar frequencies for this class of arti-
facts. Components III and I1 have much higher frequencies

for ground stone artifactse.



TABLE XV

Percentage Distribution of Raw Material Artifact Classes

by Component, Lxcavated Site sample

Component
srtifact Class Ii1 11 I
N=162 N=2090 N=0874
»tone 7L .3%% QY , P, uQ o 6%
2one, Antler, Tooth 21 .9 573 384
i)hell 0-6 C.O 100
Other 3.0 0.0 0.0
Tota CC,B7 100,07 1006.0%
TABLF XVI
Percentage Distribution of Stone Artifact Classes
by Component, Excavated Site Sample
Comnonent
srtifact Class I1I 11 I
N=120 N®198  M=355
Chipped 2G e 2% 27 «0% 86 .85%
Zround 65.C 71e7 10,1
recked and ground 2e¢5 Oe5 0.0
lammergtone 2e5H 0.0 3.0
Total 100 «0% GG ¢ &5 GC o %
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The artifacts can also be grouped on the basis of their

supvosed functions into three catezories:

1. Pood getting or preparing tools: includingz bone
voints, sround slate knivesa, sround slate voints,
mammal bone rings, pointed btird tone, chipned stone
pointe and chipped stone point fragments, and har=-
700NE .

2. vanufacturing tools: including antler, bone, and
gstone wedgzes, hone awlc, bone and antler flaking
tools, pehble tools, beaver incisor tools, harmer-
stones, chinned stone scrapers, abresive stones,
shell znd stone adze blades, wapiti rib tools, bore
fleshers, and needles.

3. Decorative objects: including bone and tooth rendants,
brow bands, bird bone beads, tlanket nins, and zstone
disc beads, although the last may have more than &
purely decorative function.

“he remaining artifact typeg cennot be assigned a definite
function. Table XVII gives the relaotive frequencies of trese
categories for the three components. In Component IIT manue
facturing tools make up the largest nercentage, with a fairly
even agnlit between food nrocessing tools and decoratiive ob=-
Jects, mainly stone disc beads. In Component I manufucturing
ts0ls make up a surorisingly high vercentage of the artifacts.
This high frequency of manufaucturing tecls may indicate that

o

thig part of the site was occurlied year round during the time



Percentage Distridution of runctional Artifact Classes

by Comnonent, Uxcavated Site Cample

Component
rrtifact Class I1I II I
N=162 N=20C N=874
vand nrocessing 20 3% 144 16457
ranufacturing 38.8 19.6 64.7
Tecorative 29,7 60.3 6,0
tnclassified 11,1 Se7 11.7
Total G, 100.0% COOH

Chi-square omitting unclassified = 334 .84




of Component I, rather than as a <Jtemporary resource exololi-
tatisn camn. The high nercentage of decorative objecta in
Component II is caused by the number of stone disc beads
found in excavation units D2 and D3. Althouch none was
saund in direct sssociation with the bhurials (instead they
were found scattered throughout the sandy »nit) 1t seems
reasonable to suppose that they are in fact associnted with
tha turiale in some wave. Chi-squire was calculated for the
row frequercies of the natlerns ehown in Tatle XVIl. "he
resulting chi-square of 345.2 has a p value of less than
.001, suggesting that the observed assnciations mav be real,
although this is not a random sample. while these vari-tions
are noted, it must he polnted ou{ that the differences in
gample sizes and in the number of tynes of artifacts found
io bias the frequenclies.

" he percentage distridbutions of the faunal tvoes for

ot

the components are given in lable (VIil. »s with the urti-
fact distributions, the differences are obvious from the
sahlege The percentoge for deer und other duck are very
ocloae for all three components. Lo shows & congistent in-
araange from Comnonent I to Component 11., and seal als.
ahows higher percentages in Components 1L and ili tnan in
womponent I.

Grouping fauna into classes brings out the patterning
a little more clearly. &s can be seen in Uatle %1X, per-

centage for unzulates are zimilar, the increase for dog and



TAEBLE XVIII

Percentage Distribution of Faunal Tynes
by Component, Site Samnle, bird and "armal
faunal Type iy Uomp?vent i
¥ % e 8 FRY -
N=133 N=18 =512
1o vanada goose 0e0% 0 o 04 o S0
e ahite~-fronted gocse De0 Col 4¢3
bE Joose, general 3.0 560 Ye
“ra smallard duck Ul 5s6 .
e ther duck 6.0 Ceh o4
Ve Swan Cel 0.0 303
7o LYOW Ce0 0.0 ) o
o bald eagle 3.0 0.0 1eer
Co Loon 0e0 0.C O
10 Cormorant 0.0 5.6 3
T Grebe 0.C (a0 1a¢
12, Peroanaey 0.0 Ce0 Ceb
13 ieron Ce0 00 Cold
1, ‘urre, murreleti Cel (el Dely
15 Cuvll 6eC (el 473
1Ce naven Gl (e 0.6
17 Owl 0.0 CeC Ok
1. small bird 0.0 5.6 1.8
10y Crouse 0.0 5eC 241
20 wapiti Cel 1067 1 5.0



VIII {(contd.)

omneonent

Faunal Tvpe Ill II
N=33 n=18
2.  Deer 12.1% 11.1%
22 UOg 2be2 16.7
273 Bear .0 00
24, Faccoon 360 0«0
25 Muetelid 0.0 0.0
25, reaver 18.2 5e6
27 Porcunine 0.0 0.0
2R, vMuskrat 0.0 0.0
2G. Small rodent 3.0 0.0

30,

Hair seal

1261

16.7

=512
10.7%

oo
e

Ca2

0e2

Totul G0 o0



r 1
jor: of tird and *ammal
omponent, ite Zample

e e -

component
11 1

M= R N=BY2
- -

Unpulates

Fur-hearing land mammals

7N ey ~ b JPTRTN -
“har lond mammals
Sen mammal

water towl (duck, goose, swan)

~ !
."17*'\:"
[ - e w

and chore blrds
L rouse

$~n11 biras

L~rrer land birds

o 1 P R
LU OW, eudy i Yavens Ovidy

Total

21.2%  27.8%  25.87
21.2 5.6 1546

9.1 6.7 26,8
6.1 5.6 131

3.0 040

. e

100.0% 100,0% 100.0%
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g8o.:l as above, while water fowl decrease consistently through
time from early io more recent. The nercentaies for fnr-
rds ore simiiar

3 3 -~ P o -~ . N 3 -
bearing land ma~mals and for larger lani b

£~y Componenta 1 a2nd 111, lower for Component 11.

se
|

mnly dividing the fauna into bird und marral,as shown
ir. Zable ¥4, clearly indicates the differences between Lo -
/1 on the one hand and Component . on ths
other. Thera is a much higher percentige of mammal in the
n-ra recant comnonents than In the earlier cnes Chiesquiore

w = caleculated for the raw frequenclss of the natterms 1oow

o~

ir Unhle ¥X. The chi-square of 105 hag z > value nf hetvacn

-

7 - 5 ~ o~ P g £ 5 P P I L Loy _— 2
"1 and 001, suggesting that the »hserved dllierences ™)

(

-y

roile Total site figuresc for fish are not avalluble.

Stratigraphic Units of C1 and C2

Tthe relative frequencies of fifty-two whola artilaci
tyoeg and thirty bird and mammal faunal tyoes for the samnple
f-om the combined excavation uniis C1 and CZ are :iven i.
(ties /4. and X{lle cContrary to expectvations, liiile cuisias-
1-nt natterning occurs in these distributions. only wnen the
frzquencies exhibit sustained curves, increases, or Jecre4ses,
~»n thev he taken to represent some sort of real pattern oos-
sinly attributable to cultural change. Of the artifuct Ivpes,
Aanty hone and antlier flaking tools of both tvnes, nabble tonls,
round s=late knives, bone oendants, and bone awl tvve i, gshow
reasonably consistent vatterns. OFf the faunal types, ctirer

duck, gull, swan, small bird, cormorant, hair seal,and JdoZ
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TABLE XXI
Relative Frequencies of Artifact Types,

Excavation Units C1 and C2 Combined

Artifact Tyvpe (%)

~ — i

¢} — — — T . o e

.: Sy t; .;—48 (%S g 8454 gz

Strat. 8 = oe o < P . [V
Unit N uno + g g'o 8 o °.0 8 8 S g E 8
o c oo o w O i @ - o O H jolNe) o O

e < 2 m = m 4 = M m m S0 o L0

1 66 6.1 12.1 - 4.5 - 1.5 - = 1.5
2 24 - - - - - - - 8.3 -

3 70 - 14.3 2.9 1.4 1.4 5.7 - - 4.3

L 68 - 8.8 4.4 5.9 10.3 4.4 1.5 7.4 2.9
5 LPO — 20-0 205 2-5 1000 205 - 2'5 -

6 63 - 11.1 4.8 9.5 7.9 3.2 1.6 1.6 1 +6
2 21 -  1h4.3 4.8 - 28.6 - 4.8 4.8 -
8 22 - 13.6 4.5 ¢.1 - 4.5 - 9.1 -
9 37 - 5011’ 5014’ 8.1 207 20? 5-14‘ 8.1 -

10 36 - 250 = 5.6 5.6 2.8 2.8 & 2.8

11 40 - 12.5 2.5 7.5 10.0 12.5 - 2.5 5.0

12 33 - 3.0 - - 6.1 21.2 3.0 - 3.0

13 29 b= 1702 - 30“’ 30“’ 301“r - ad 304
14 35 - 11.4 2.9 2.9 8.6 - - - -

15 22 - 13.6 9.1 13.6 k4.5 - - - -
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Table XXI (contd.)

Artifact Type (%)
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Table XXI (contd.)
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Artifact Type (%)

[
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Strat. E p 9 4= ) o 0
Unit 4§ ¢ 5 £8 24 S0 o4& @ X
ol © < © O o £ O 3a o oM = O

[O 3N )] — e o O o o o O O Q. O — «c O O

m Q m o m + e Q o+ m 0 A —= O O L

1 - 105 e = 1-5 (e 1-5 1.5 -
2 - I = = - L., - - ha
3 L2 - 101‘" s 1101"’ 114 s 1'“’ 4.3
L,' v 105 - 105 - 1.5 i b - 2.9
5 = = 205 L 2-5 o = - 2-5
6 1.6 - Fel - 6.3 - - Fel -
7 1‘4’.8 - = L"08 408 : - - -
8 Bl = . - sz , g - - -
9 5.4 ~ 2.7 27 2.7 . 2.7 247 -
10 2.8 - - - 5.6 2.8 - . "
11 5.0 - = - 7 = - - =
12 601 = - = 12-1 = - 300 bt
13 = = 30“’ - 13-8 = e BOL" -
14 - e = - 8.6 - 2.9 - "
15 - - - - - h.s - L. k.5
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Table XXI (contd.)

Artifact Tyve (%)

b %)
(8}
(@)
«©
~ H H
O H — =~ H H
Strati. A LA o T& JTF
Unit [ON0) o o 0.+ [OF o+ o+ o+ o+ o+
oD oo o o (S oW = o o P o o o
(e)o] «— O o o ord o ord o o o o o o ol ot o
+ o Ko Kogl o] L 0 L B L O & © L © & 1O
n = o w O L O e O e O e O £ O A O Q.
1 10.6 6.1 1.5 1.5 1.5 - - . -
2 25.0 12.5 4.1 L. - L.1 = - -
3 11.4 11.4 - - 1.4 - - = -
L 10.3 7.l - - - 1.5 - - -
5 5.0 15.0 2.5 - - - 2.5 2.5 N
6 L.8 9.5 1.6 - - - - - -
Vi - L,8 - - - - - L.8 -
8 18.2 - - h,g - = = - -
9 8.1 10.8 = - - - = - =
10 = 5’6 - -, - o - 208 208
i1 5.0 5.0 - . = = - - -
12 6.1 15.2 - = - = - - =
13 10.3 13.8 - - 3.4 - 3.k 3. 3.k
11‘" 17-1 8-6 - 8.6 - - 2.9 - 2.9
15 18.2 4.5 - = = - - = -
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Table XXI (contd.)
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Table XXI (contd.)
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TABLE XXII

Relative Frequencies of Bird and Mammal Faunal Types,

Excavation Units Cl1 and C2 Combined
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Faunal Tyve (%)

o]
()]
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o
(@)
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G~ — Lio)
Strate % o é © &‘S E S ©
unit N £2 HK? ge ~—¥ 2¥ 5 & 3y §
© O L0 o w © = o = ~ © «© o
O w0 = &) v W = o o n 3 m o +—
4 15 - - 6.7 - 6.7 - - 6.7 -
2 g - - - 14.3 14.3 - - = -
3 24 8.3 k.2 L4.2 L2 b2 - - h.2 4.2
4 23 - 8.7 8.7 - L4,3 - 4.3 = -
5 14 - = - 7:3 7.3 = - - -
6 19 5.3 - - = 5e3 ©+ = 5.3 =
7 14 7.1 v | - S T | - = -
8 17 5.9 5.9 5¢9 - 11.8 - - - -
9 15 - B 6.7 - - - - 6.7 -
10 28 3.6 10.7 3.6 - 7.1 3.6 " - "
11 33 3.0 Gl sl = 1Iz2.% - - = 3.0
12 2“’ 12'5 — "“'02 “’02 803 803 - Lj'.z 4.2
13 36 5.6 2l 56 - 8.3 2.8 2.8 2.8 5.6
14 24 - 8.3 G - 8.3 8.3 4.2 - -
15 47 = - 5.9 - 5.9 5.9 - - 11.8



71

Table XXII (contd.)

Faunal Tyve (%)
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£ © +
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Strat. 8 o ;4 o — > — ¥ o 5
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2 14.3 - - - - - - = 14.3
3 8.2 4.2 - - .2 = - b2 4.2
L L.3 - - - - - b.3 - 8.7
5 7.1 - - - - - ~ - 7.1
6 5.3 5.3 - 5.3 10.5 - - - 5.3
7 - e = = 74 - - - -
8 - 5¢2 5.9 - 11.8 - - - 5¢9
9 6.7 - - - 13.3 - - - -
10 - - - - 10.7 - - 3.6 3.6
11 Bl - - - 6.1 340 - - e
12 l\l'02 - - - - - - - 14,.2
13 5¢5 2.8 - - 5.6 - - - -
1“’ 402 L"oz 14’02 - e 4.2 - = =

15 &85 41.8 - - - 5.9 - - -



Table XXII (contd.)
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Faunal Tyve (%)

©
o T B

Strat. 3 'E. o w o S : 2 e
mit p £ g 5 & F 2 &
1 - 6.7 6.7 20.0 - 6.7 - 133 =

2 - 14.3 - 14,3 - - - - ~

3 b2 4.2 8.3 8.3 - = 4.2 12.5 -

L 4.3 8.7 8.7 8.7 - 4.3 = 13.0 =

5 - 14.2 7.1 21.4 - - - 21,4 -

6 5.3 15.8 10.5 5.3 - - - 10.5 -

7 7.1 14.3 7.1 7.1 7.1 - - 14.3 -

8 - 5.9 5.9 5.9 - - ~ 11.8 -

9 - 6.7 13«3 13.3 - - 6.7 13.3 -
10 3.6 14.3 17.9 10.7 - - = .6 -
11 - g:1 3241 3.0 - - - 15.2 3.0
12 - 167 8.3 4.2 - - - 12.5 -
13 2.8 11.1 8.3 - - 2.8 2.8 13.9 -
14 b.2 12.5 H.2 12.5 - - = Bs3 =
15 - 11.8 5.9 5.9 - 5.9 59 5.9 -



Table XXII (contd.)

Faunal Type (%)

e .
Strate. % %é e
unit 2 h5 &5
1 - 6.7 13.3
2 = " 14.3
3 b2 o - -
4 - = 8.7
5 = = Yol
6 - - 5.3
7 - - £l
8 . - 11.8 )
g - - 6.7
10 - - 3.6
11 - - -
12 - - L,2
13 - 2.8 5.6
14 - - L.2
15 = - 549




5

-

(9]

b}

.

mre recernt 1ovele, while aAathar

sced ry the inclusion of more or feweYy cslmon non-vertehrial

‘tern 1s reversed. A check of the samp

e T o = s N i o =% sRend 18 < o
rel ity natternse. ror the fish welint,
atterns of all three tvnes are sustnined, indicn tin- =n

=

sing dependence from early to more recent times on

~sn, velative to all other tvpes of fishe Felutive fre-~
rcice of fish weights are given in Table iX.lle he Te-

les ol sturgeon show a steady decrease from early tn
jer also shows a steudy
e from unit 10 une 1f salmon vertebirze are comnireq
11 oiher figh taken topether, the nattern ls even
yors Lelow unit 6, all other fish are consistenty moje

ty nver cent o1 the samnle, while from uvnit O up the

(-
¢
]
m
L
o4,
<

otrer risn tvoe, number of vertebrae relative to number
Athey agkeletal elements is remsonadbly congtent, a0 Tt

cheerved patterns are reflectin/, more than @arnling error

4

~ap+te in the ~ther fish cate/ory.
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TABLE XXI11

Relative Frequencies by Weights of rish Tynes,

rxcavation Units C1 and C2 Combined

Fieh Tyvne (%)

Strat. Salmon Other
Unit Vertebrae S tur geon Fish N
1 4G.5 3645 13.8 88.4 g.
2 50 o 44 174 32.2 13.9
3 66.7 15.2 18.1 2341
4 5647 21 4 21.9 36840
= 6le G 10.8 2443 231.2
6 5847 241 1743 32947
7 31.3 L3.2 255 243.6C
8 L 284 28.8 13G.7
g 3548 2847 3545 291.0
10 18.1 32.0 49,2 353.1
11 32.9 23.0 49,2 62547
12 4341 27 M4 20.5 33842
13 D% | 6548 22.1 28743
14 10.8 70.3 1849 251 .6

15 114 374 51.2 144,0




CHAPTER V
INTERPRETATICON OF CUBSERVED DISTRIBUTIONS

#hen the lack of consistent patterning in the majority
of types was observed, it became obvious that the variations
were reflecting more than cultural chan;es An attempt was
therefore made to identify and control some of the influences

of sampling error.

Sampling Problems

The first problem was to determine if the fluctuations
in relative frequencies were large enough to be considered
real changes rather than the kind of random fluctuations
that one would expect to find in small samples from similar
sonulations among which there was in fact no change. As the
samnles worked with are small and not randomly selected,
such inferential statistics as difference between means
tests cannot be used. While the relative fraquencies control
for sample size, they do not indicate the degree to which
sample size is affecting the distributions. 1o determine how
much of the variation in actual frequencles of individual
tyves can be accounied for by var lation in sample slze, the
statistical meramure of linear association between two vari-

ables, Pearson's r, was calculated for the raw frequencies




of tyves that occurred in at lezst five stratigranhic divi-
gsions in the C1/C2 sample, palied with the raw frequencies
of total whole artifact or minimum number of individual
counts for the C1/C2 sample. 1lhe resulis are presented in
tabular form in Tables XXIV and XXV. The p values for the
obtained r's give the level of probatility that the observed
values for r measure real linear relationshios, rather than
sampling errore.

For seven artifact tyves, chiored stone scrapers, un-
bparbed bone points Il1, mammal bone wedges, sround slate
knives, beaver incisor tools, hammerstones, and shell adze
blades, r values of between +.55 and +.73 and r-squared
values of between .30 and «53 were obtainzd. The & values
indicate the strength and direction of the association, the
r-squared values indicate the percentagze of the variation in
one variable that can be attributed to its linear relation-
ghip with the other variable. As zero cases lower the value
of r, for all but stone scrapers, these values are deflated.
The r's for the above tynes all have D values of .05 or less,
indicating strong probability that the association is real.
Ihis means that between 307 and 50% of the variation in the
distributions of these tynes can be explzined by fluctuations
in sample size.

Nine artifact tynes, miscellaneous bone and antler
artifacts, nebble tools, stone wedces, bone fleshers, cortex-

backed cores, abrasive stones, large cores, antler wedges,




TARL: XXIV

R and R-squared Values for Artifact Tyve Distributions

and Samnle Cilzes, vxcavation Units C1 and C2 C omhined

No. of p value

Artifact Tyve r r-squared O cases of r
Chipped stone scraper +e73 «53 1 <.01<~
unbzrbed bone point II + .72 51 7 <,01
rammal bone wedge + .70 40 5 <,01
Ground slate knife +.65 U2 ) <,01
Hammer stone +.62 .38 C .05
Shell adze + .62 e 33 10 .05
beaver incisor tool +e55 « 30 G «05
& tone wedge + o 5l 29 2 05
tone flesher + 053 28 3 05
Oor tex-backed core + 45 23 10 NeSe
Pebble tool + 047 o222 Nefe
Mige. bone & antler

objects + o 4G 021 2 NeBe
Abrasive stone + oLy «19 a NeSe
Antler wedge + oLl 16 1 NeSe
Large core +. 38 13 8 NeSe
Bone awl I +e35 12 4 NeSoe
daniti rib tool +e25 06 3 NeSs
Boulder spall -e23 «05 10 NeSe
Eone voint III + 421 0L 10 NeJe
sone point I +e17 «03 7 NeSe
rointed tird tone +415 02 & NeSo
Chipped point frags. +e15 02 NeSe
bone & antler flaker I +,00 .01 10 NeSoe
Bone awl II +.07 004 G NeSe
sone pendant -+07 00k 4 NeSe
All chipped points +405 003 4 NeBe




TABLE

XXV
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R and R-squared values ror raunal Lype Lisiributions and

Sample Sizes, rxcavation Lnits C1 and Cz Combined

_ No. of p value
Faunal Type r re-squared 0 cases “of r
41l zeese together +39 076G 2 <,01
Deer +.7% 062 1 <,01
dnpiti 4+.78% .61 0 <,01
“ther duck 4477 . 50 1 <.01
heaver 4+ .74 «53 1 <.01
GCoose, general 4467 oy 5 <,01
All duck together +.63 « 39 1 .05
White-fronted :roose + 62 «38 6 .05
canada goose + 53 28 7 .05
Cormorant 44 51 26 Iy .05
T oon +.52 .27 10 .05
Gull +.14 «16 6 NeSe
Jrouse + o 19 W16 8 NeSe
Swan +..31 «10 g NeSe
Grebe +413 02 G NeSe
Dog -e17 03 1 NeSe
Heal -1 .01 2 NeSe
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and bone awls type I, have values for r-squared of between

«10 and .2%. “The values for cortex-backed cores, large
cores, and abrasive stones are lowered by the number of zero

cases in these distributions. Only the r values for stone

wedges and bone fleshers have sisnificant p values. The r
values for the remaining tyves could be produced by sampling
error and do not necessarily measure a real association.

Of those tynes for which low values of r and r-squared
were obtained, only the values for waviti rib tools, all
chipved points together, and chioped noint fragments, are

pased on nearly complete distributions. 7he other seven

types have many zero casess i‘or bone pendants and boulder

svalls, the association is negative. Thus, for nine tyves
sample size accounts for between 28% and 53% of the observed
variation in actual frequencies. For only three types can
this association definitely be considered less important, al-
though it is possible that the higher r values for pebble
tools, miccellaneous bone and antler objects, and bone awl
tyne I are the result of sampling error rather than & real
association between the two variables. Because the occur-
rences oi bone awls type 11 and bone pnendants cluster in ad-
jacent levels, the low r and r-squared values for these two
tynoes mizht also be considered meaningful.

For the fauna, eleven tyves have r-squared values of

between «20 and «79. Of these, which include waniti, deer,

beaver, other duck, all geese together, gocse peneral, all



duck together, white-fronted wcose, Canada zoose, cormorant,
and loon, the values for loon, white-fronted roose, and
canada goose are lowered by the high number of zero cases.
The p values for the r's of all these tyves are .05 or less,
indicating a strong probability that the association measured
iz reals OFf the types with r-squared values less than .20,
only the values for seal and dog can be teken to indica e
that sample size is not strongly affecting the actual distri-
butionss The other four tynes have very incomnlete dietribu-
tions. The p values for ncne of these tyres are simificant,
sugeesting that the values obtained for r could be the re-
gult of sampling error.

Wwhen the patterns of relative frequencies of major arti-
fauct classes such as chipped stone are compared with the
vpatterns of the number of tvnes of artifacts of that class
found in each stratigraphic unit for C1/C2, a second factor
influencing artifact distributions is apoparent. The two
kinds of distributions are markedly similar. In effect,
increased or decreased vercantaze measures, in part, an in-
crease or decrease in the diversity of artifacts found. 1o
measure the strength of this association, the statistic
Snearman's rho, which comnares rank order on one varlable
with rank order on another, was calculated for the three
major artifact classes, bone, antler, and tooth: chlpred
stone; and ground stone. ¥For bone, antler, and tooth a rho

of +.64 and a rho-squared of .41 was ohtained. or chinned




stone, rho is +.56 and rho-squared is .32, and for :round
stone rho is ++91 and rho-squared is «83. 7The values for

rno indicate strong positive associations. The rho-sguared
values indicate the percentage reduction of error in predict-
ing rank order on one varizble that is obtained 1F knowledge
o1 “ne rank orcders of the second variable is added to know-
locge of the first variable's distribution alone. Fiho and
rno-squared were also calculated for the raired rank orders
ot number of artifacts found and number of tyres of artiiacts
found, for the sample from excavation units C1 and C2 cor-
tinede Values of rho = +.50 and rho-gquared = .81 were ob-
tained, indicating a very strong vnositive association beiween
rhese two variables. A similar test for number of faunal
tynes and number of individuals for the C1/C2 sarple cave a
rho of 477 and a rho-squared of «5%.

These tests irdicate that increasing samole size not
omly increases the chances of Tinding more artifacts of any
sme kxind, but also increases the chances of findin: more
wynas of artifacts. The assoccistion betwaen samnle siie and
tne number of tynee of artifucts found is nrobably only
imnortant within 2 certain rance of sample sizes, as there
is obviously a limited ranse »f tyoes to be found in a site.
_he minimum samole size necessary to override the association,
however, 1s as yet undetermineds The effects of this cn at-
temoting to identify and quantify cultural change are obvinus.

in small samnles, absences »f certain tynea cannnt be cona



gidered rezl abeences. .t leact there is no way of distin-
gulshing between real absences =znd atsences that are the
rezult of sampling procedures. 7The zsscciation between
sample size and number of types alsc influences the relative
irequencies of types within stratigraohic uvnits, becauvze tne
vvaller the sample and the fewer the types, the higher wil)
be the percentages of individuual tyness In other words, .°
tnere 1s a high frequency for a tyve in a stratigranhic unit
with few typee and small szrple size, nart of that frequency

can be accounted for by the effects of these two varistles,

#Llthough the portion cannot actually be mezsured. To further

complicate matters, the relative freguencies within 2z sirati-
sranhic unit are interdependent.

Different use occuvancy through time of the area exca-
vated, as identified by differences in matrices, 2lso atiects
the frequencies of artifact and faunal tynes. Althoush some
instanceg of this, such as the high frequency of bone awls
in Unit 12, which contains a red-ochre covered livins floor,
#nd the low frequencies for chinned points in Unite 6, ¢,
and 12, all of which include living floors, have heen identi-
fied, the size of the artifact samnle does not nermit the
identification of consistent bimges that c.n be meazured.

A fourth factor, that affects the kinds of artifacts or
faunal remains found, is the season of osccunation. It was
possible to determine the season of occunation for most

sirngle-matrix levels of the site area excavated, at leact+ to



2 minimum derree. That is, fzinal markers were found for

£, but it is not possidble from

summer, and fall and/or sorin
the founal remains to determine whether both soring and fall
are represented in a level, or only cne of these seasons.
, or were any definite marxers found 10r winter.

sa indicutors of summer, the nresence of very youns
mammal individuals was useds Indlividuals were classed «g
vary young if epiphyses of long bonesg, phelanges, meta-
tarsals and/of meta-carpals were naturally rissing and the
‘rdividual was considerably smaller than adult individuals

-

+hat gnecleg. Jaw fragments with fully or partially

.

~

erunted primary teeth were also used as gummer Markers.
.niuvlates were not used as mirkers because epiphvseal union
ig renerally late for the long bones of these snpecies, nor
sere canie individuzls used.

indicative of fall and/or winter and/nr soring was the
sresance of red-throated loon, western ;rebe, red-necked
~roha, western jull, Bonanarte gull, and trumpster swan

~3ividuzlge. Individuals of the specles Hearman's ~ull irdi-

1te late summer and/or fall, thosa of California mull t=ll

rd/or winter. These are the seasons a® which these species

o Y s f ™yl

A€ hirds are nresently found in the fraser oelia .ulzbt

16672, 1967b, 1970b, 1G70e) .

3 3y T R I L wP &9 -~ 2% A 3 ]
LUsing thesge indicalors 11 wds anaailble to determine

+h=t throushnut the occupation of the site area excavated,

.armer and fall and/or eoring occunancy is consiatently

17
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indicated, and possible winter occupancy is also indicated
for the upver levels of Corponent 1 and for Component Iile.
Although no faunal remains indicative only of winter occu-
nancy were found, this does not necessarily mean the site
was not occupied in winter, because very few species of ani-
mals found in the rFraser Delta are there only in winter.
“erhaps the most interesting obgervation concernin; sedason
is the fact that animal %ones indicative of more than one
seagon were consistently found in clearly geparated sincle-
matrix units. The factor of seasonal varlation as affecting
artifact tyne distributions, then, can be considered rela-
rively constant for this sample, as indicators of possible
sinter occuvmancy in the upper levels might also indicate
iall or spring.

1t is possible, then, to identify four variables affect-
‘r,, artifact and faunal distributions, two non-cultural and
“wo cultural, and to some extent it is possible to measure

the strength of effect of the iwo non-cultural variables.

recaleulated Distrivutione of selected lypes

The dietributions oreserited in 1abtles AXI, XXil,

i1, then, canrot be considersd renrecent tive of nuxcly

1tural chunge. -onsaquently, an atilempl was made t3 CON-
tvn1 for the effects of samole aize and numtay of ftynas
faund, using the suamnle from excavation units 21/02. uhe

ahcerved relative frequencies of tyoes can e viewad as devi-

stinns fram the frequancy that one woull exnect to find 1if
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there was no change through time. It is then pogsihle to
cee in which stratigraphic units the observed frequenclies
reoresent more than random fluctuations about the expectled
‘raguency. rluctuations that cannot be reasonably accounted
for by the relationship of sample sige and number of types
found represent orobasble real cultural changes. A fur ther
check can be made tc see if these theoretically real changes
mizht be explained by the difference in use occunancy, renre-
sented by difference in type of deposit. If consistent
natterns of variation remain unexplained by these cownar isons,
auch patterna can be considered as poesible indications of
processual cultural changee

In order to make tnese comparisons, it was necessarv to
work out the expected frequencies for a tyoe if there wis no
change through time, given the number ot artifacts o{ a tyve
round and tne distributicn of sample sizes. 1o calculate the
eyoected values, the number of whole artifacts in each of the
[ifteen stratigraphic units was converied into a percentage
~+ +the total sample number of whole artiractse. ror sixteen
artifact types with reasonably complete distributions, the
sxpected number of artifacts was calculated for each unit hy
rultiplying the total number of artifacts of that tyne In
the sample by the unit nercentage. The exnected numbers
were then converted into percentages of the total numbter of
whole artifacts in that unit. ior each type, the calculsted

ubtrzcsed from the

(o}

exnected relative Irequencles were then
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ohserved relative frequencies to cive 2 geries of positive
and negative differences. The distritutions of these dif-
ferences are given in Tavle XXVI.

The distributions of number ol tyves represented can
<1s0 be viewed as deviations from a measure of central ten-
dency, using the mean as a atandard. Sample size is aleo
viewed in this wav, the mean measuring the central tendency.
ranhle XXVIII shows these patterns.

'he same orocadure wag carried out for the thirteen
hird and mammal typesg that occurred in five or more units.
“or the number of faunal types found, the medizn is ves?d as
{he measure of central tendency as it is more representz=tive
of a skewed distribution. Tables XXVII and XYXVIII show
thege patiernse.

Discussion and comparison of
the Hecalculated Frequencies

in general, there is less sugtained natterning in the
artifact types than in the faunal tynes. The patterns for
- sre awls 1, antlar wedges, wapiti ridv tools, mammal honea
~vadzes, bone voints Il, ana chioned stone scrapers toend to
ha relatively stable, and are indicative ¢f no real chanzee.
bgerved fluctuations beyond random ones in these distribu-
tiong can be accounted for by the affect of samnle size,
rumber of types, and/or gpecialized type of deocosit. .Jome
tndications o7 a sustained vattern nf vurization over and

‘, % 1 2 P 5 T—— $ g oot " S i o, hY , P TS, S & 2 =%
spove The Liuliuatlons ageountad 1or bty ne thryee varlanles

B, ~
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TABLE XXVI
Relative Frequencies of Selected Artifact Types as Deviations

From the Expecied Freguency, Excavation Units C1l and C2

Artifact Tyves (%)

(O]
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«
— [}
0] e — —
+ T O — = e}
< el o L 4 « o~ O
o £ 0 T + + o o FEE
Strats i s iﬁg £ g.g = 2 ‘S'p
Unit (O3] [ g © O - O O <o O Hi @ -~
m e W A - O n, Q m e < = M = N
1 -1+8 10.0 P -1.7 =-2.8 D« ~1e1 - 5.C
2 -1.7 - 3.8 -1.3 2.l 5.8 -12.1 -1.3 - 848
3 = 0.7 0.1 «0sF -2.8 2.2 =1.1 - 4.7
U’ —'003 - O-ES "‘1-3 208 408 - 304 Ot3 LF.Z
5 = 5§ 1.2 -1.3 1.8 -0.3 T 1.9 L.,o
6 -0.1 - 0.5 1.8 -1.6 -1.1 - 1.1 0.5 1.9
7 2.9 1.0 -1.4 7.6 1.6 - 2.0 3.8 22 .4
8 Ex7 0.9 -1.4 2 6.4 1.3 -1.4 = 59
g 3.5 - 0.8 1.3 =-1.6 5.4 - 6.8 4.3 - 3.2
10 1.1 - 0.8 =-1.4 1.1 -2.5 12.8 1.7 =~ 0.5
11 2.2 - 3.8 -1.3 7 =023 0.2 =143 4,0
12 h.3 - 3.6 1.8 -1.5 -2.7 - 8.8 1.8 0.3
13 _107 - 3.8 2!0 "‘1-7 "2'8 1"’08 —100 = 2.8
14 “1.7 = 3.7 =-1.4 1.7 -2.6 - 0.9 -1.1 2.6
15 “108 - 3.6

3.1 -1.8 —2.? 1'3 "'1.14' g 1.14'




Table XXVI (contd.)

89

Artifact Tyves (%)
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Strate Ood& 5% 6§98 S% 6§84 96 =88 §%
Unit < 2+ M= m Q. n =z /M o, P oCnunn Mo
1 0.6 -2.7 -0.4 1.4 -0.3 -3.8 ~2:7 =2.9
2 8.5 —207 —201 15-8 -5-0 "'SOL“ 30? -Ll't6
3 - 1.2 s 2.3 3.3 =3.6 6.0 2.5 143
L = 24 1.6 1.0 0.9 0.9 -3.9 -1.4 0.0
5 3.5 =043 =2.0 - 4.5 -2.3 -3.0 6.0 -2.0
6 - 2.3 2.0 =0.3 - 4.2 4.6 0.9 0.7 1.2
7 1:3 1.¢ -1.9 - 9.0 -5.2 =0.9 -4.2 4.3
8 0.4 1.8 -1.8 8.7 4.1 -5.5 =8.6 0.0
9 - 4.0 2.7 -1.9 - 1.4 3.3 2o 1.8 =16
10 1.7 =2.8 1.3 1.0 =1.k 8.3 h,9 <1.6
11 - 4.0 -0.3 3.0 - 4.5 2.7 2.0  -4.0 8.0
12 - 3.9 =2.7 1.2 - 3.3 -4.8 6.6 6.4 16.7
13 127 ~2«8 1.3 1.0 -1.4 8.3 L.,9 -1.1
14 10.4 0.0 =2.0 B =19 3.2 -0.2 =L.6
15 - Hsl 6.4 1.8 8.7 8.6 -5.4 4.1 -4.5



TABLE XXVII
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Relative Frequencies of Selected Faunal Types as Deviations

From the Expected Frequency, Excavation Units Cl1 and C2

Faunal Tyves (%)

Ao
O o
ot 1 ¥ jo e
+ [0} o
o &~ > — o )
Strate. = s o & o < — W
Unit = A m ) 0 n < ¥
1 ~-5.3 - 2.0 12.0 8.0 -2 = 2,0
2 1.4 -8.6 -11.4 5.7 8.6 -2.9 20.0
3 =5 G 0.8 O.4 -5.4 2.5 - Dolk
4 -3.0 -0.4 1.3 0.4 3.0 -2.6 - 4.4
5 Bel . . 10.0 13.5 1.4 =24¢9 5.6
6 %47 1.6 - 1.1 2 b 0.0 2.6 = 346
7 2.2 =B .2 29 0.5 1.4 .2 - 1.5
8 -5.9 -2.9 0.0 23 6.5 -2.4 3.0
9 -5.3 B8 « §,.b 1.3 1.4 = - Ba?
10 2.5 9.0 = 7.8 1.1 -1.8 1.1 - 1.5
11 -5.7 3.0 3.7 5.2 =5.5 =24 3.4
12 5.0 =0.9 0.8 3.7 -1.2 5.8 3.7
13 =08 -0.6 5,2 8.1 0.0 0.3 - 0.3
11“‘,' 0-8 —500 . 3.‘4’ 4-6 —1.2 5.8 - 0-5
15 0.0 28 = 5.0 2o 0.6 3.5 = 2.9



Table XXVII (contd.)

Faunal Tyves (%)
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10 h.7 <=2.1 2ol = b 57 1.5
11 Bx2 D9 =21 2.4 D8 =2:3
12 J4 2.1 -2.1 - 0.4 -5.0 =23
13 0.9 3ol 0.6 1.1 0.3 0.6
14 3.3 =2.1 2.1 - 0.4 -5.0 Zal

15 - 7.6 9.4 9ol 1.2 =83 =24
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or by random factors were found in the other ten artifact

tunes.
nebble tools ard larce cores tend to decrease in relz-
+ive importance from early to nore recent levels. Bone wls
', bone pendants, unbarbed bone noint I, and vointed %ird
v -me have restricted distributions, in Comvonent I. ny ound
<11ta knives have a restricted distribution and a marted
increase for Component III. Stone wedges tend to have lower
freouencies in the middle units, with an initial high Tre-
~uencve All chipped points together have an initial high
*requency, whereas bone fleshers have an initizl high fre-
snicy but tend to increase aglightly in the middle units,
then decreasee.

{he pattarns for wapiti, deer, all duck together, and
‘rouse are relatively stable, showing 1ittle change through
civee rluctuations atove merely randor ones in their distri-
butions can be explained by one or more of the three vari-
1les. The distribution of grebe is teco interrupted to show
.nyv patterning. Increase in relative importance from eirly
t» more rocent levels are suggested by the patterns for dogs
4iir sesl, and possibly also for beaver and cormorant. 'he
sntterns of the latter two types are not very marked. .hose
of dog and hair seal show clear {increases that cannot be
eznlained by the effects of the ihree variables. Similarly,
decreasing imnortznce from early 1o more recent levels is

2 A nd  ap < o e ST VA al Y AN 4y P
indicated by the patterns Inr swan, all g00Le toether, and
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laone Gull alsc appears to show an increase in the mildle
units of Component 1 that cannot be accounted for by 3aTD e
1hg erYove

These patterns indicate that there are some changes in
(~nortance of artifact and faunal types in Component I which
~nuld be real changes. I1f the same patterns were found

sleg from other areas of the site, they might then ¢

in
A

Ta

accented as evidence of urocessual cultural change.

Ag ";’113
camnle is a small one from one ares of the site, 1t cannot

he congidered renregentative of the whole site, because

the
~tterns observed might still be the resuli of other r.ndom

.4 non-random sampling errors that have not been identiilied.
A few comparisons beiween the faunal and artifact re-

sords Tor this sample can still be made, although they con-

.ot apply to the site as a wholee rolnted bird bone arti-

ES

8, which could have bteen used for larger fishing imnie-

entss mre more common above unit 1Z.

slthough correctaed

‘requencies were not calculated for fish welghts, there 1is

1 increasing percentage of salmon vertebrae from early U0

nore recent levels, and a decreasing percenta,e ol olher
vindg of fishe rthnographilcally, however, salmon were tuken

n this area with either composite toggle hLiarpoons or nets,

~1 which there is no evidence in Component 1. As harpoons
are very rare in this sample, other implementis seem 10 lave

leen used, possibly hocks armed with rixed tarbs ol pointed
Pird vones 1t may als?

g
i
<

implenmenis which have




nnt heen nreserved were usad. The increase from early to
more recent levels of ~round slate knives, ethnograohiecally
renorted as fish knives (Duff 1952:63-064), coincides with
the increasing percentace of salmon.

Althoush the test wus not mude on this sample, it is
“naeible that fish remains could re used %o indicate whether
it fish were belins eaten fresh or rreserved. 1t seens
reagonable to sumnosgse that the use of a thin ground slate
trife would z2llow faster, more efficient preparation of «l-
mon for oreservings. If this i3 o, &n increasing frequency
~t cround slate knives may indicate that an increasin. ver-
~antare of the galmon ars being vpreserved for winter use. It
iy be poesitle to observe this change in two ways in the
tnunal record.  Firstly, one might expect to find thut a
wi-her percentage of the salwon remains come from fish taien

tha same time of year, the peak ol the various runs. Ihls

17 be identified by an examination of the growth rinas on

vartahrae and senlaea (Casteel 1972:1406-409)« Secondly, if

ali

calmon were orenarsd for nreserving in eurlier tires as iney
were nrepared by the Unper 5talo ethnographically, the heads
v~ 14 have been renoved before preservation (Duflf 1952:63-04) .
Cne would *hen exoect to find an increased ojercentage of voste-
cronizal askeletal elements rel:tive to cranial elements, 1f

tna najarity of salmon were being eaten drled or smoled.

Such infornation migsht alsoe be used ag evidence of wintei

- R |
ocoun } wdMNe
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“xcept for the initiuslly !i.} percentage of all chiroved

¥

voints together, the pattern of little change for chivoad
polnts a,rees reasonubly well with the patternc lor desr znd
vovriti, which could have teen talen with srears or nrojec-
ileg armed with chivped voints. 8 1T is ethnographic |
sor ted that larger gume animals were hunted with imploronts
. sred with wooder or bone points s well as with trons
condfalls (Duff 1952:5¢), the rather gbrunt initial decracuace
in frequency of chioped pointse may repregsent a change to the
;e of wooden points, which have not been vreserved, r: 7 ¥
a derreasing emphasis orn hunting land mammalge The
L w.ole distributions of antler wedges, wapitl rid tocls, ~nd

»armel bone wedges, all implements made from wapiti sri deer

b

8 1l

Yone, and of chipped stone acrapers and hone aw

_i}l te used to manufacture objects from the raw materi lz
~ravided by deer an? wapiti, tend to supnort the evidence >f
relatively unchanging use of lerge land mammal resources.
Tt has not been »ogsidle to iderntify any artifects wrich

1~ hnve been used for tukir: birds or beaver, while the

.

»a tanged harpoons are the only artifacts that misht Yo

W

=

non used for seal. Thig suggests elither the use A7 wonien
nlements or the use of nets for birds as ethnographic 11y
venorded (Luff 1952:72). OSeuls may have been tuken wit»

;soden clubg at hauling out or breedin, pluces. The hih

cccurrence of young or famzle holr seal individuals and thn
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fact that heir seals formerly used
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ing ground supports this view. [t seems clear that a greater

variety of birds were heing used in the earlier levels ol the

- o oy " I S c L 4+ 3 o gy p - T ink +V ¥
~=ntary state of the bones, 1T 1s Teroling to link the ine-

ronce in doso with the beginning of the use of dog wocl for

c

seaving. +his is, however, highly

thic mav mot be the pettern for the site as a whole.
~eeibility that doge were eaten canncti te Over roked, wo in

rne instsnce the lower fore-leg of a d¢og which had ter~r cut

ust below the eldbow and threugh the wrist Jeint w

The clearest evidence sunporting the iiea that mony
L anlaments were made of wood in earlier times, 12 ig re-n~rted
-trnasranhlically for the area, 13 the hi.h nercentaae
rf artifacta that can be interpreted as nogsikle wood=-
ing toolss These include antler and hone wedges, 3tTne
seraners, abrasive stiones, bteaver incisor tools, pebbls tools,
12 adzes, though some ol thesa could z1lso have functioncd as

‘n Jomponent I these tyH:is

LiA v &4 Meiles <y

or
O
]
(&

-

-

nA anntlor ~%c 37y o
and antler warKking

35694 ol the artificts, in comnonent I, el and N

- ed It . s i " 2
yisonent III, 16.67. The low frequency in Component .. 18

nAsubtedly the result of the s»ecialized nafure of that
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Because of the sampling problems encountered, component

compar isons of artifacts and fauna do not seem worthwhile.
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CHAPTER VI
CONCLUSICNS

The study made in this thesis has pointed out the im-
portance and the difficulty of distinguishing real cultural
chan;e from non-cultural change in type distrivbutions pro-
duced by the influence of both random and non=-random factors
introduced by sampling procedures. 1t has shown that before
any attempt is made 1o attribute observed changes in arti-
fact or faunal frequencies 1o cultural differences in the
groups represented by the two records, as many gsampling in-
fluences as possible should be identified and controllede.

The effect of sample size on the number of tynes of
artifacts or fauna found has been statistically demonstrated
as a major sampling error in small samples. Type of devosit
has also been identified as a factor influencing the kinds
of artifacts found. %The use of statistical measures of
association, such as Spearman's rho and Pearson's I, was
found to be a useful method of describing the effect of
gampling errors. Viewing variations through time in tyve
frequencies as deviations from the frequency to be expected,
if there is in fact no change, is also shown to be an effec-

tive method of distinguishing possible real cultural change

from random fluctuations.
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Some indications of possible processual cultural change
were found in both the faunal and the artifact records. Al-
though they are fewer than originally exnected, and cannot
be considered to represent the site as a whole, their identi-
fication suggests that such changes can be distinguished from
random change. It is clear, however, that attemnts to iden-
tify and describe processual chan;e should be based on samples
that are both larpge and representative of a wide area of the
site. Sampling a wide area of the site will help to offset
the blases introduced by differential use occupancy of site
areas at one time. 1t is not enough that the total artifact
count from the site be high. A large sample must be recovered
from each horizontal stratigraphic division of the site, as
the factors oroducing sampling biases operate at each level
of occupation. A large total sample from a finely stratified
site, that is in fact made up of small samples from each
horizontal division, will still be biased.

<ome of the problers involved in lidentifying cultural
components in small samples have been discugsed. Unless a
large, random sample is used, statistical methods of identi-
fying components, based on presence and absence of types,
oroduce inconclusive results. In amall samples, the best
evidence for the separation of components is still the
stratigraphy and the dating. Multidimensional scalogram
analysis, based on relative frequencies of artifact tynes,

is shown to be an effective method of delineating componentse.
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This method has the added advantage of presenting a clear,
visual statement of that separation. 7The components identi-
fied on the basis of artifact tvre distributions do not
necessarily describe observed faunal variations. This may
be because different factors influence the devnosition of the
two types of cultural remains, and does not in itself prove
that the artifact variations are unrelated to the faunal
variations.

The study of the faunal remains has shown that the in-
formation contained in their record is additional, as well
as possibly parallel, to that found in the artifact recorde.
Through their analysis it has been possible to fdentify the
geason of occupation of most levels of the site area exca-
vated, to show that a single matrix type spans more than one
geason, and to identify activities not recorded in the arti-
fact sample. An increasing dependence on salmon relative to
other kinds of fish has teen demonstrated for this samole.
It is obvious that if 6L.?% of the artifacts in an assemblage
are manufacturing toocls, as in the Component T assemhlage
from DgRr 2, little reliance can te placed on subsistence
interoretatione baced on 2 mere 16.5% of the artifacts. such
interpretations cannot help but be strongly biasede. Only by
a study of the food remains themselves can some assessment
be made of the relative importance of various food resources.
while only vertebrate focd resources have been conzidered

here, 2 comnlete aralysis should include molluscan and
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vegetal food remains as well.

Although it has not been possible to carry out the com=
sarison between artifact and fuunal records as fully as
originally intended, the few comparisons nade suggest that
such a study would produce the expected results if done on
an adequate sample. It would only be possible to examine
+he faunal record as environmental evidence, however, if all
the cultural and sampling biases could be controlled for.

In this respect, it seems likely that confirmation of envi.
ronmental changes could be extracted from occuputional foced
remaine only after regilonal cultural patilerns are established,
#znd only 1f such changes are sufficiently drastic as toc re-

sult in major shifts in local animal populatione.
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APPENDIX I

Historical Items. A mixed bag of artifacts of non-abori-

ginal manufacture, ranging Jsvom the odd trade bead, Cana-
dian coins from the turn of the century, and square nails,

to recent shirt buttons.

2) Antler Wedge (Calvert 1670165, Figs 17a). Whole and in-

3)

complete wedges made from both gplit beam sections and
antler tines. The distribution of these two sub-typnes
was not found to be mutually exclusive, nor to show any
demongtrable variation through tine or snace in the
sample. Although there may well be a functional differ-
ence in the choice of a short, broad, straight wedge, or
a relatively long, thin, and curved wedge, gsuch difference
hag not been clearly described ethnographically. All but
a few of the wedges are of wapiti antler. ‘here poll and
tip fragments that might have come from the same wedge
were found in one level, they were counted as one rather

than two artifacts.

vammal Bone Wedge (Calvert 1970:65, Fig. 17e). Includes

mammal long bone artifacts with unifacially or bifacially
bevelled, chisel-shaped bits and gtraight butts that are

frayed and chipped from being poundedes wWidth of the bits
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rangas from 1.1 to S.1 ame, and lengih ranges from 4.1 to
32.2 ¢me Whern dutt and tin wera found in the sams lewval
and misht have come from the same artifact, they ware
nountad as one artifacte While they have hean callad
wadges, some of the sharper-bitted ones might have funco-

tionad as chisnols.

fone Flesher {(Calvert 1670:62, ige 15b). cComnletle ad

frasmentary bone artifacts made of longitudinally soliit

2

Aeer canon bone and clozelv resenbling Done wedges. [hoy

-

o

+

are distinguished from these by the lack of any evidonce
af battering on their butt ends and hiphly nnlished, un-
evenly worn tins. Vhere tin und butt fragnents posuitly
from +the eame artifact occurrad in one level, they werc
counted as one. Mean length of the five complete fleahers
19 10.6 cme.

wapiti Rib Tools (Calvert 1970:62, Fig. 15)e a _Youp ol

hone artifacts whose common feature 1s that they are nade
af whole or longitudinally s-lit wapiti rib. fGhe worling
ends are finished Into a variely of shapes, including
sharply pointed, bluntly pointed, narrow, and widely apatue-
late. They are all relatively long and “ragcile, and the
tipe are generally highly pollshed. [0 meaningful nattern
af variztion through time could te orserved for tin shape
ar whole or split rib. They way be fiver working toole.

fone Awl T {Calvert 1670162, "ige. 15c~e). Includes both

hird =nd mammal bone awls, although marmal bone predomine-
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atece ~ammal tone awls incluae toth gplinter and split
ungulate canon bone awls. £1thouygh three artifacts of
deer ulnae were iound, they arc incomplete and could not
be definitely classifiede.

v} Lone awl I1l. Nammal Lone artifacts tentatively identizied
ae bone drills. Eecause this [unctioral identification is
not certain, they have been classgllled ag an awl sub-tyre.
ihey are distinguished from bone awl type 1 by = distinc-
tive wear pattern on their working ends which has given
them & "shouldered" appeararce, with the ting belng cern-
siderably thinrer trnen the body of the zwl. In some cases

minute, partially encircling striatione are visidtle, tut

it ie not clear whether these ure use Or manvfacturing
markse

¢) Lnberbed icne Point I (valvert 1470162, iige 15h-%) . Lhe

unbarbed bone points have been divided intec three clagsses
gimply on the basis of lengihe while there is definitely
variation in the finishin, oI the base, and in crosce
gections, no study is yet availuble asgoclating moct of
these formal differences with functional differences.
51though there are two tio fragments and a number ol cen-
tral sheft fragments of antler, there are no whole points
of antler. The length divisions are tased on & {requency
distribution of the leniths cof whole points. inbarbed
tone points I includes points of 1.5 1o 3¢5 cm. in

lengthe 4Ghis includes one point with a rouna cross-

mer— e e . =
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cection, sideg tavering to the butt and abruptly to the

tip, that could have been the insert Ior = sv1l comporite

-

toggle harpoone The remilnder arc orerzlly made of hird

bone, with flat, sli htly curved cross-cectionsg.

~y I nbarbed Hone Points ii (Calvert 1070:€2, Sizel5len, .

Tncludes Yone noints from 4.0 to 7.97 cme ‘n lengthe It

et

g

O} Ci e ,:;."'1 ‘(’Y" ahnc

pie
n

21so includes a single bi-point o

¢

& wedge~based point of 4.8 em. in leni th. o5 these lwe
well established point tyres occur only once eact in the
site, they were arbitrarily ircluded here. They ©ome

from Cornonen=s I and I.I resncctively. )

10) Unbarbed one Points III (Calvert 1970162, 'ire 150=-q; .

Tneludes hone pointe fror G.0 %2 13.75 cr. In lengt!

de
L)
~Y
o
ot
0
2\
s |
(]
()
©
o
[

is the least distinct class, with few =rt
siderable variation in form.

17 "ointed Lird Bone. Splinters of hird tone, rou; htly

-

nointed at one end. Siie range ig from 2.7 to 840 cne in

lengthe

L

12) Comnosite logrle iarvoone Two valves »f composite tog: le

harpoons cone from the site, both glotted {or the irngere
+ion of a cuttin: blade, znd both of rntlere ne Wi SXe
e

cavated, one from the beach (Calvert 170365, Fire 17C)

17} varbed and Tanged !larpoone. A «in:le, broken, unilaterally

o

barbted harpoon with tan and one line vard was 1nund
(“alvert 16720165, Fiz. 17k}« (he cin.le bilaterally

barbted harocon (Zalvert 1970:65, “ig. 174) is missing the




Yaeal section and therefore cannot be poeitively identi-

#led an a haroeor, but 1t seevs too heavy to Yave Yeer =

ore or antler Pointe The thrree artifacte

~f this type are all surface finds. .re is the tin rec~

tion of 2 unilaterally barbed zntler noint «ith two f=irly
l1ow, oven barbs, and length of 3¢5Y cme The cecend iz the
Yutt en? of 2 bone point with & lorg, tanerir: tang n0d

~ne low, encloeed barbt, and a lerztr of g, ¢cme 1

43}

+vird 15 a bdilaterally barted antler noint, 7.75 cme 1erze
"he two barbe on one side are low arc onen, thne throg or

+he other =lde very low and an:ulzy, =znd ap-ear to k2 ore

157 lone and Antler Flakers 1. Antler ard Yore artifacts

which ray rave been used as indirect arcuscion or rres-
sure flaking tools. They exhidit sturdy, flattene
‘nints, otviously worn. OSome show evidence of tatter ing
on their vroximal ends, and ore antler and two of the

Yora artifucte show rronounced cross ¢7x

s i
ationg On Lot

(=

tin surface such as would be produced by uce as o pre.sure

flaking tonl.

1]

1) ,ntler Plalers 1I1. Mainly antler tines which show are

C70 ¢ ¢

3 :lﬁ:{ . A girsle needle vith

-
i
s
o
E]
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# alotted, oroximel cye was recoverede lLength 1s 10.02

‘ammal Tore “inss. Marrcw cross-sections of Nnoliow mane

~21 1915 boce, carefully grouni smcolie shree ol the

finished gnecimens have crosa grooves worn into the

y S » «exp ”
23 Al hieavy weal a0 wnat

innar surface »f the ring, sug

aarticular nlace. [hey could have Leen used ds8 Lue £iugs
far gliding bag netse.

“pow ands. There i one corplete Diow bund DAUS Nluele

Mg sections, all made of marmal rit. Loth perforatlion
and notehes are used for attachment os thongs (Vje ahe

-

oy §
two tvnes ol

~

nodifcation do not show any oatierned
variotion through tire. Lhe completle brow band is smalil

-nd hears a ,eometric design incised on the convex sur-

faceo
nird DBone reazd (Lulvert 1970:164, Fige 101« LHOLT sEC-

tisng of bird long tene, neatly Jinisned.

“armal “one ‘endant (Calvert 1670164, rige 16d and &)

9mall, flat, oblonc ninces ot mammal lons hone with
zinsle, bieconically drilled perferations in ors endue
“wo are congiderably lurcer than tha others, one be ing
~ude of deer (2) seanula, long-oval shanea with z douvle

sorfaration a* one end, and the other being a ravher

srudely finished lon,, flat section wlth notches cuw

2 P 5 7 " P . ~ A k sy oy ‘o S s T ) R » 3
nto each edge at one ende. ost are smoothly finishead
nd vndecorated.
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#lanket Pin. 7Two blanket pins, one plain and one with a
decorated knob, were found.

viscellaneous bone Foint or Awl ~haft Fragments. 'ragments

nt worked bone with cylindrical to rectan_ular cross sec-
+ions, which are probably the central sections of bone Or
antler noint or awl shafts.

¥igcellaneous Bone and Antler Objects. This is a com-

nosite srouping of all unclassifiable whole or nearly
whole bone and antler artifacts. it includes, among
nthers, an antler carving of a whale (Calvert 16703 64,
Wige 16k) 3 four small spindle-shaped bone objecis with
encircling grooves (Calvert 1670164, i, 16j)s a decor-
ated, flat, slotted needle (Calvert 1970: 6L, Fig. 16a) 3
two antler cylinder hammers; and a possible antler haft.

vjscel laneous Worked vammal Bone iragments. Unclassifi-

able fragments of bone artifacis.

viscellaneous Worked Bird ione rragmentse Fragments of

worked bird bone plus a few unclassifiable whole arti=-
facts.

viscellaneous worked Antler Fragments. Includes unclas-

aifianle fragments oi finished antler artifacts.

Antler Detritus. “ieces of antler which have heen cut,
incised, ground or otherwise modified, but are not
finished artifacts. It also includes a number of curled
vo shavings of antler, which must have been made with a

very sharo implement, and includes hacked off but other-
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wigse unmodified antler tine tips.

Reaver Inclsor Tools (Calvert 1¢70:64, ~ioe 16b)s These

are mainly based on whole incisors from the mandible.
"hree are ground down so that the workin. edee is less
than the original width of the toothe. Of the five com=-
plete tools, three have the root end rearound as well as
the cutting edge.

Tooth Pendant or Charm (Calvert 1970:64, ¢ige 16c and i).

Pendants of carnivore canine and wapiti canine and inci-
gor, either grooved or bi-conically nerforated for sus-

pension. This tyve also includes one human molar which

has had the root ground off flat across.

Pebble Tool (Calvert 1670:67, irige. 18). Large, unifacial-

1y flaked chopping tools, most based on whole or split
river cobbles, but also seven based on naturally split-
off slabs of rock, and five which have pnartially or
whollv bifacially flaked cutting edges. ‘'he cobble based
tools include examples of Borden's tvpes Ia, Ib, Id, 11,
VIiI and IX, the majority being la, having a convex worke
ing edge (EBorden 1968b). No consistent vattern of varia-
tion throush time was observed in the distribution of the
tvoes.

Boulder Spall. large, heavy flakes, struck off by percus-

gsion from cobbles or lumps of rock, but also including
three artifacts based on chunks of rock solit off along

natural cleavsage planes in the material. Of the spalls




definitely struck off, five are orimary flakes, four
qecondary. n three of the secondary and one primary
flake, the striking platform lorms an obtusge angle with
the ventral flake suriace. Lwo of the orimary {lakes
show some secondary retouch which would have made 1%t DOS=
sible to haft them, and all exhibit some use retouch
along the working edge. 5Size ranges from 10.4 by 7.0 cm.
t0 Tl by 5.0 cme

ool i'lakese. Include five primary and eight secondary

flakes which have been used but show no purooseful secon-
dary retouch on their workin; edces, althouzh two of tha
orimary flakes have been thinned at the back edge, POS=-
sibly for hafting. As a group they tend to be consider-
ably thinner and smaller than the boulder spalls. Nater-
jals include guartzite, basalt, and fine-.ruined 1.neous

rocks. Size ranges from 4.9 by 3.6 cm. to Be6b by U44G cma

b Larpe Cores. Include large lumns of rock with many flake

AW
U

acareg on all or both faces.

cortex-backed cores. A series oi small, oval to round

nodules, mainly of basalt, with one surface flaked all
sround and the other 1+ ft entirely in cortexe 1they may
have been used, butl wear patierns are insufficiently
clear to be certain. 7The distribution of these artifacts
guggests that they may be agsoclated wit the stone wedge
complex. Passibly tiey are the initial stages in the

production o1 stone wedses.
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Stone Wedge Complex. Jhis includes small stone artifzcts

tesed on flakes, generally racian ular 1n cutline, which
exhiblt evidence of bi-volar batterin, on at least two
opposing edgess Lhey have elsewhere been called piuce
eaquille (lacuonall 166E) » any also exhibit blade«like
Make scars originating from the areas of Yi-nolar per-

3
1
5

cugsions a small number of blade-like flukes which ap-
pear to be the byeprodvcis of trhe use of stone welizes,
nhave been included in this complex. The wedges them=-
selves include two-sub-tlynes, those which zre relatively
thin and are wider than they are long, and thnse which
tend to be thicker aund are longer than they ave wide.
Length here describes the axis between itwo oprocing
edges exnhibiting bi=-polur percussiocn. 'ain material is

basalt.

37} Cchipped otone _craper. o large series of unifacially

flaked artifacts, based on flakes, »radominantly of a

-

verv fine arained tasalt, with consideratle variety =f
&

W

edge shepese They tand tn be flalred on all edees with

an extremely fine vressure retouch. inifacial retouch

on oopnosing faces is alsn useds althoush one intuitively
gepara tes tie heavier screpers with siraisht or convex
edges from those based on very thin basalt flakes, the
genur« cion cannol be statistically deronstrated. A fre-
quency distribution of maximum thickness exhibits a uni-

mndal curve. On only one of the heavier scrapers was the

i IS TR D 3 BT
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39)

characteristic wear pattern of henvy crogs striastinng,
nenociated wiih 8Craning tools, notserved. The remainder
exhibit gome polig ori ihe wornin: edsee, Mut no clear
directional wear. o8t exhirit tiny hinge fractures on
the working edges, which could have been nroduced by uge
on a hard material, ey may be wood or tone working
toels, although some of the heavier ones could be «kin
sCraners. g they carnot be clearly gepargted, they
have been treatec 4% one geries. Yhe rangs of thickness
is from 0.2 +o 1.7 eme, with & modal cutegory of o4 to

'6 CMe

fhipred Point I (Calvert 1570469, riz. 10w, small leafa-
fAhanved nointg with lenticular Cross-sectiorns, lenpth
range is from 3¢5 to Cey o, All dut two are of basalt,
one of chzlecedony and one of chert..

thggggmﬁggag_;; (Calvert 1970:6¢, “1ge 19%) e Leaf-
shaned points with the sides tanerin, cenvexly to the

tine and to a 8traight bace. Cross section je lenticular,
!snvth ranges from 3¢6 to 12.3 cm. ‘aterial is mairly
basalt, but includes obsidian ang sanistore,

Chioved “oint 1ir. our asymmetrically leafeghaned

"oints with straisht btases, 1he vides taner convexly to
the tin ang base, but orne side is more convex than +he
other. C(Crossg gection ig lenticular, Three are of bagalt,
one of g cryotocrystalline taterial. Length rangzes from

4.2 Lo 5.85 CMe
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chipped Foint IV (Calvert 1670169, Fige 19c)s Stemmed

noints with sides conversin: convexlv to the tivns, cone
tracting stems and slicht shouldars. Ihree are basalt,
sne guartz and two some cryvotocrvstalline vaterial.
LLength ranges from 3.1 to 4.6 cm.

Point V (Calvert 1970169, ifla. 19b). Points with
sides conversing convexly to the tins, proncunced shoul-
jers and straiznht stems. HMaterials include jasner, chal-~
cedony and basalt. Length ranges from 3«3 to 7.05 cme

Chinpad ~oints vI {(Calvert 1870:6¢, #ilge 193). Points

with sides tapering straishtly to the tios, pronounced
shoulders and contraciing stems. | laterial is basalt and

one petrified wood. Length ranges from 4.15 to 6.2 cm.

chioved Point VIL (calvert 1970:69, ike 19f and e).
oints with sides converzing convexly to the tio,
straicht stems and either one shoulder or with one shoul-
der cnnsiderably more nronounced than the other. “ater-
izl includes obsidian, basalt, jasver and chert. Length
ranszes from 2.0 to 7.25 cme ‘i‘hey miazht be knives rather

B .

than points, but wear patterns are inconclusive.

24

. hip: oint V111 (calvert 1470:69, rize 16i-j). These

st e ..-.‘.-. hosi

o

include one-of-a-kind points that cannot be included in
the ahove classification. sraterials incluae chert, chal-
cedony, basalt, and quartz.

43thin eazch chipred ocint tvoe there is a slize rra-

dient, but if all tvoes are taken tosether, a frequency
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distribution of length forms a bi-modal curve with peaks
at 4els5 and 5.45 cme ihere is a 31i;zht tendency for
larger voints to be more comr ol in earlier levels,
gmaller ones in nore recent levels.

coggille pifuciully _hipped univese ucrude, pirfacially

flaked artifacts with a rough gemi-circular outline.

.reir designation as knives jg tenuouse

_hipped ;tone Point I'ragments. Tiop, base and ceniral
fragments identlfied as soint frasmentse. as tyoe of

material, form, and flaking cattern make it possible to

>

say that each is part ol & separate artilact, they nave
been treated as whole artifzcise

.ifacial Preforms. Bifacially chipved stcne artifacts

ihat apocear to be unfinished points or knives.

unifaclal rrefcrmse 1hese our artifacts have bteen

designated vreforms for lack of = better term. They Are
roushly leaf-shaped, with one ilat surface and the other
fiaked «ll around so that tThe centrel cross-gection is

roughly triangulare. No wear patierns could be digcerned

on the edgede

“igcellaneous bifaces. i‘iscellaneous whole tifacially

chipped store artifacts tiwt are unclassifiable, and
fracments of the same.

iscellaneous uniluacess o composite crouving of unclas-

bt
]

gifiable unifacially flaled stone artifacts and nmisce

flsked stone artitactse.

laneous fragnenis ol uniiacilally
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52) ~round slate Anives. Ihese are all fragmentary and in

e central fracmentis and irazmrents with toth gtrals

%5
oLl

and curved bifacially vevelled ed.es. ~although the ear-

1ier gls te tends to be thicker, &« freguency distritution
nf thickness forms a unimodal curve with « mean of 27
~me und 8 U 01 11 cme lhe rangpe of cthickness is from

.15 t0 66 cme The six pleces that are decoratea with a
nntehed "feather” design along the buck edse all core

Fram Cornonent L.

53) “yound blate Fointe he six sround slate voints fror the

B

feds

wite have all been treated as one vn»e for reasos o
aample gize. .~ small incomplete trian ular point comes
from Component 1113 an incompnlete gtemmed polint thet is

Ahinned and ground from vomuonent 1; and one crude chipe

nad and -round leaf-shaped noint from each of Lomponent

‘11 and Comoonant 1. 1he latlier are srobably unfinished
roewnrked fragments ol wniveses ‘lThe suriace finds include

a2 leaf-shaved voint that is reworkxed from a kniie frag-
ment and a fragment of a large cr iangular ocinte
hisc Bea.s (Calvert 197086k, i ise 1656 early all

- Component 1Lis All are made

re
s

the stone disc beads are i

L

from aither siltstone oOr snndstone and avre vie-conically

drillede

€€} cround Stone Adze. Includes two fragments definitely
from adzes and one unall Jruagment of sround jadeite which

ie orobably u suriace fra,ment ol an adze blade.
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-
53)

Abrasive _tone. Includec botin flat and dished abraders,

AL
e et

4 two crooved Onese 0Lh Baaped and irre, ular abr.dars
were found, but mout are Lfra.menlary. LJhers seems to Le

4 slisht tendsncy io: srooved or disned woraders 1o be

4

more often snaped than flat obruders, but the sauple 18
goo small to Te sures weterial varles Jrom very ¢oerse
~reined sandstone to very fine srained sandstone and

clate. ‘‘here is a slight tendency for more diverszity in

~rain to be Tound in the upper levels of Lomponent I and

1
v
PN

in Lomponent ill, butl &z-in, it a srall sarmple. .his
type #lso includes one larqe uwbrasive slab from Component

Lo

_igcellaneous Tround Llone. includes miscellaneous whole

and fra.mentary artifucts ol 4rounu Siolies amon,, which 18
a large, flat pendant of ;reen vhvilite from component Is

cecked and “round Stone (bjects. includes four incomplete

crtifacts and one uniinished necked and sround stone artie

cnete An unfinished hand maul wag found on the beacls
and a nosseible hand maul iragnenl, purt of a grooved net
sinker and two unclassifiable fru.ments were excavateds
dammerstonese Lwo sub-ilynes 5 nzn-erstones were found,
those showing localized battering on the long ends, Jn

tre frces near the long e€nds, uncz/or the center oI the

3

faces (Calvert 1970172, iz 20b), and those which also

ahow fluttened areas wlong toth “ides and ends (calvert

e ———
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$0) "hell Adze. are fragments of cuilling blades nade
s

from “ytilus californianus (Conrad; and «rounda into shaves

¥
}

are complete enouzh to be identiflied as adue b

=1 \“3 e -':‘ [

the nthers might be either adze or knife Llades.
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APPENDIX II
THE FAUNAL TYPOLOGY

Canada Coose. Includes individuals identified as Branta
canadensig (Linnaeus).

White-fronted Coose. Includes individuals identified as
Anser albifrong (Scopoli).

Goose, general. Includes individuals identified as goose
but not specifically identified. The three goose tynes
are mutually exclusive. In one level, the bones repre-
gsenting goose, general, could not be part of individuals
already designated Branta or Anser.

Mallard Duck. Individuals identified as Anasg platy-
rhynchos (Linnaeus).

Other duck. Individuals identified as duck but not spe-
cifically identified. As with the goose types, the two
duck types are mutually exclusive.

Swan. Individuals identified as either Trumpeter Swan,
Cygnus buccinator (Richardson), or Whistling Swan, Cysnus
columbianug (Ord). Most are C. buccinator.

Crowe Includes at least Northwestern Crow, Corvus
caurinug (Baird), and possibly Amgrican Crow, Corvus
brachyrhynchos (Brehm). As only one skeleton of each

species was available for comparison, the range of size



variation to be expected in C. caurinus could not be
taken into account, so that the individuals tentatively
jdentified as C. brachyrhynchos might be large individuals
of C. caurinus.

8) Eald Eagle. Individuals identified as Haliaaetus leuco-
cephalus (Linnaeus) «

g) Loon. Includes both Common Loon, cavia immer (Brunnich),
and Red-throated Loon, Cavia stellata (Pontoppidan) .

10) Cormorante Includes Double-crested Cormorant, Phalacro-
corax auritus (Lesson), and possibly also Brandt Cormorant,
rhalacrocorax penicillatus (Brandt). Indications favour
the identification of most if not all as P. auritus.

11) Crebe. Includes both Western Grebe, Aechomorphus occiden-
talis (Lawrence), and Red-necked GCrebe, Colymbus grisagena
(Boddaert) s The majority are A. occidentalls.

12) Mergansers Includes individuals identified as American
Merganser, lergug merganser (Linnaeus) «

13) Heron. One individual was identified as Great Blue Heron,
Ardea herodiag (Linnaeus), another eimply as a heron of
some species.

14) Owle One individual jdentified as Great Horned Owl, Bubo

virginianug (Gmelin), another as either Screech Owl, QOtus
asio (Linnaeus), or Burrowing Owl, Speotyto cunicularia
(Molina) »

15) Murre. Includes Common iurre, Uria aalge (Pontoppidan),
and one Marbled Murrelet, Brachyramphis marmoratus

(Gmelin) .
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16) Cull. Includes at least four species, Claucous-winged,
Larus glaucesgens (Naumann) 3 Bonaparte, larus ohiladel-
phia (0Ord); Heerman's, larus heermanii (Cassin); and

western, lLarus occidentalis (Aududon).
17) Grouse. Includes individuals of the family Tetraonidaee.
18) Small Birds. A composite grouping including individuals
of the families Fringilladae, finches and sparrows, and
Turdidae, thrushes. It also includes one Kingfisher,
Megaceryle alcyon (Linnaeus), one Stellar Jay, Cyanocitta
stelleri (GCmelin), and Red or Yellow-shafted Flicker,

colaptes cafer (cmelin), or Colaptes auratus (Linnaeus) s

19) Ravens Includes individuals identified as Corvus corax

(Linnaeus) «

20) #apiti. Includes individuals indentified as Cervus
canadensis (Erxleben) .

21) Deer. Includes individuals jdentified as Coast Deer,

Odocoileug hemionus (Rafinesque) »
22) Dog. Includes individuals identified as Canis. Although

they might in some instances by coyote, Canis latrans
(Say)» rather than Canig familiaris, the variation in
size, the presence of very young individuals, and the
single complete skull recovered all favour their identi-
fication as C. familiaris.

23) Bear. Includes one individual identified as bear, but

not specifically identified.

24) Raccoon. Includes individuals identified as Procyon




25)
26)

27)

28)

29)

30)

31)
32)

33)

lotor (Linnaeus).

Mustelidge Includes individuals of the genus yustela.
Beaver. Includes individuals identified as Castor cana-
denis (Kuhl).

Porcupine. Includes individuals of the species Erethizon
dorsatum (Allen).

Mugkrate Includes individuals identified as Ondatra
zibethica (Linnaeus).

Small RBodent. Includes individuals ol the genus Peromys-
cus.
Hair Seal. Includes individuals identified as Phoca

vitulina (Cray).

Salmons Includes vertebrae only of the genus Oncorhynchus.
Sturgeon. Includes bones and dermal plates of the White
Sturgeon, Acipenger transmontanus (Richardson) «

Other Fishs Includes all other fish bone not covered by
31 and 32. Besides non-vertebral elements of salmon it
includes Pacific Cod, Cadus macrocephalus (Tilesius);
pPea~-mouthed Chub, Mylocheilus caurinus (Richardson) j
Halibut, Hippoglossus stenolepis (Schmidt)s Herring.,
Clupea pallisii (Valenciennes)j a very few Dogfish,
Squalus guckleyl (cirard) 5 and other unidentified species.



