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Brian Hayden
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This is the final report of the Fraser River Investiga-
tions into Corporate Group Archaeology Project, a project
that has lasted for 13 years. This has certainly been one
of the great intellectual and collaborative undertakings
of my lifetime. | trust that readers will recognize in the
many contributions that make up this report, the remark-
able interweaving of many divergent disciplines, lives,
and perspectives into a united interpretation of the social
and economic organization of a prehistoric community
on the Northwest Plateau. This report is special for a
number of reasons. Firstly, the nature of the archaeological
remains at Keatley Creek are in my estimation, one of
our most important national and world heritage
treasures. The site is extraordinary in terms of its size for
people following a hunter-gatherer way of life (with an
estimated peak population of 1,200-1,500). The large
houses are extraordinary for pithouses and the preser-
vation of organic remains and stratigraphy is excellent.

Secondly, this report is special because it seeks one of
the most elusive entities archaeologists have sought from
the beginnings of their systematic exploration of the past:
notably, the basic social and economic and political
organization in specific prehistoric societies. Flow did this
organization mold the lives of people on a day to day
basis? This is the focus of the present volume. There have
been many professional archaeologists who have said
that such questions cannot be answered. There have been
many others who adamantly maintain that such

guestions can be answered. However, while both sides
have reveled in pronouncements, few archaeologists have
successfully demonstrated how even basic aspects of
social or economic organization can be reconstructed
from the remote past.

This volume demonstrates that with determination,
collaboration, and a little luck, a fairly detailed
reconstruction of past social and economic organization
is certainly possible. This was the goal of the project from
the beginning: to understand the social and organization
of unusually large houses (residential corporate groups).
The results have sometimes been surprising and
intellectually exhilarating, as the following chapters
document.

Third, as alluded to above, this report is remarkable
for the unusual breadth of data and disciplines that have
all contributed to making this report a landmark study
in prehistoric archaeology. While | originally defined the
basic problem orientation of the project, | have had the
good fortune to have been aided from the outset by a
remarkable team of collaborators, excavators, and
analysts in specialized fields. | consider the substantial
success of this project to be a tribute to all of them. Many
of the authors of the following chapters helped plan the
excavation and analytical strategies to be pursued from
the outset of the project, and many were on the first field
crew that tested the first housepits in a hesitant and
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hopeful manner, unsure as to whether we would find
any intact or recognizable living floor deposits upon
which much of the fate of the project depended. Diana
Alexander, Karla Kusmer, Dale Donovan, Dana Lepofsky,
and Mike Rousseau were all members of that first field
crew and planning committee. They helped modify our
strategy as new realities confronted our initial idealistic
models, and they continued their involvement in the
project over the years in analyzing the overwhelming
amounts of material recovered. | consider this final report
on the work at Keatley Creek as one of the best examples
of what collaborative, interdisciplinary archaeology can
produce.

Fourth, this report is special because it substantially
increases our depth of understanding in the study of com-
plex hunter-gatherers. Complex hunter-gatherers have
become very prominent in the theoretical domain of
archaeology in the past two decades because they now
appear to be the key to understanding most of the im-
portant cultural developments of the last 30,000 years of
prehistory, including the emergence of prestige tech-
nologies, economic-based competition, private owner-
ship, socioeconomic hierarchies, slavery, domestication
of plants and animals, sedentism, and many tangenti-
ally related phenomena. This reportalso provides a major
contribution to the systematic and detailed study of site
formation processes which have rarely been documented
in any thorough or systematic fashion.

Finally, this reportis special because substantial parts
of it have been built upon an in-depth understanding of
the living descendants of the prehistoric Plateau peoples.
We were priviledged not only to read early ethnographic
accounts of traditional Plateau lifeways as recorded by
James Teit and others, but also to be able to work with a
number of elders from the surrounding First Nations
communities. From them we learned a great deal about
traditional practices and especially how resources were
used. This valuable information constituted a study of
traditional resource use that was exceptional in its
coverage and documentation of traditional lifeways. This
study was published by the University of British
Columbia Press under the title of: A Complex Culture of
the British Columbia Plateau (Edited by B. Hayden). |
certainly would like to extend my very deep gratitude to
everyone in the native communities that aided us in this
work, and especially to former Chief, Desmond Peters,
Senior, of Pavilion.

The quest to recover past social and economic organ-
izations on the Plateau has been long and arduous, and
it has led to many unexpected ventures, both
geographical and intellectual. | have been constantly
surprised by new facts, new relationships, new
perceptions, new conclusions, and new questions.
However, the quest has never become dull or boring. If

anything, ithas been too interesting and too captivating.
At times, it has been difficult to hold all the threads
together in order to make a coherent fabric of the past at
Keatley Creek and to create coherent theoretical images
of the past. However, the main themes have remained
clear and resilient. The venture has been a wonderful
growing experience, even if | have at times been
exhausted by the endeavor.

I am confident that as a result of the excavations at
Keatley Creek, the new conceptual, methodological, and
theoretical approaches that | and the other analysts have
developed will stimulate further advances in the exciting
area of documenting and understanding past social and
economic organization. However, many of the advances
that we associate with this project have been fortuitous
and serendipitous. | certainly did not foresee or plan for
all of them. Many of the advances were developed by
interested students and analysts who became intrigued
by the project and developed their own innovative ways
of looking at the data. Once again, | must acknowledge
my very good fortune in having such interested,
dedicated, and talented individuals involved in this
project. Itis above all, they who have made it successful.

O rganization of the VVolumes

The report is organized into three volumes. Each
volume has a separate thematic focus, these are:
taphonomy, socioeconomic organization, and excavation
documentation. This organization is somewhat different
from traditional archaeological site report formats where
all the information pertaining to a given type of material
such as lithics or fauna is presented together in a single
chapter or section. Given the complexity of the database
at Keatley Creek and the complexity of the issues being
addressed, it was thought that a traditional type of
material-focused organization would make it difficult for
readers to follow all of the related arguments, models, and
issues related to the central themes of the research at
Keatley Creek. We therefore chose to structure the
organization of these volumes around the major research
guestions at the site, especially site formation processes
and prehistoric socioeconomic organization. For those
accustomed to the more traditional material-focused
organization of site reports, this may at first seem
somewhat awkward since some of the information on
lithics, for example, is presented in all three volumes.
However, after reading a few chapters, and especially with
some judicious use of the table of contents and indexes of
the volumes, readers should be able to orient themselves
sufficiently to find any type of information that they are
interested in. We also have included frequentchapter cross-
references to direct readers to other relevant data or
interpretations in the report.

viii
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Because questions of taphonomic biases, disturbance,
mixing, and basic issues of accurate identification of the
origins of sediments had to be dealt with prior to any
consideration of artifactual patterning, the first volume
dealt with general formation processes at the Keatley
Creek site. Chapters included sediment analyses,
microfabric analyses, faunal taphonomy, botanical
taphonomy, lithic strategies and source identifications,
and specific comparisons of rim to roof to floor formation
processes. Background chapters on basic geological,
environmental, climatic, typological, and dating issues
were also included in this first volume.

Volume Il

This, the second volume, deals.with evidence for
social and economic organization at the Keatley Creek
site. Overall differences between housepit assemblages
are dealt with as well as differences in the internal
organization of space and domestic groups. Prestige
artifacts are analyzed, including the large assemblage of
domesticated dogs from HP 7. In addition to botanical,
faunal, chemical, and lithic patterning, this volume
contains an ethnographic summary of accounts of
pithouse life, an analysis of architecture and heating
strategies, an overall synthesis of what the socioeconomic
organization of the Keatley Creek community was
probably like, and an evaluation of the results of the
Fraser River Investigations into Corporate Group
Archaeology project.

Volume 11

In order to present as full a picture of the data upon
which the previous and the following interpretations are
based, relatively detailed reports of all the test trenches
and extended excavations are presented in the third
volume. The third volume also contains a description of
the lithic typology used by the project, an illustrated catalog
of all the modified bone tools from the site, and a special
analysis of unusual scapula tools at the site. The intention
is for this volume to be used as a kind of reference book,
similar to a dictionary. It should be consulted whenever
any questions about excavation or stratigraphic details of
a housepit arise from reading analyses or interpretations
in the other volumes.
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Socioeconomic Factors Influencing
Housepit Assemblages
Brian Hayden

A A A %=

Introduction

This chapter synthesizes results from the lithic,
faunal, and botanical analyses of housepit floors in
order to develop conclusions about the social and
economic organization that existed within the pithouses
at Keatley Creek. There are considerable differences
between housepits in terms of artifact contents and
features. This chapter also describes these differences
and proposes explanations for them. Due to the large
amount of time and effort required for the excavation
and analysis of these housepits, the sample size
involved in this analysis is necessarily small and
conclusions must be provisional. However, the patterns
and differences that have been observed are striking
enough to warrant some confidence that the broad
outlines sketched below will stand the test of time.

At the outset of this research, | had a number of
expectations. | expected there to be patterned variation.
On the basis of previous work (Hayden and Cannon
1982, 1984; Lightfoot and Feinman 1982; Wilk 1983;
Netting 1982; Maugher 1991:133) | expected house size
to be generally related to relative wealth and political
power, with small houses being significantly poorer
than large houses. | also expected that there would be
more constraints on the variability of large houses than
on small houses due to the increased logistical,
economic, and social requirements of maintaining large
numbers of people in coherent groups, whereas
individual families could behave in much more
idiosyncratic fashions. Furthermore, on the basis of

AAAAAAAAAAAAAAAAAAaAAAAAAA

ethnographic accounts (Teit 1909:576) | expected
differences in wealth and privilege between domestic
groups within large houses, with as much as one half
to two-thirds of the domestic groups displaying high
levels of wealth or status. | hoped that wealth items
would clearly indicate which houses and which hearths
were occupied by rich families. This expectation proved
largely unrealistic due to the deposition of wealth
objects primarily in burials and their rare and
fragmentary occurrence in housepits. Moreover, the
deposition location of rare prestige objects could be
affected by many fortuitous factors. A similar rarity of
prestige items at residential sites has been noted for
even more complex cultures such as Celtic chiefdoms
(Cunliffe 1986:151). Thus, the identification of
socioeconomic distinctions at Keatley Creek was largely
based on differences in storage capacity, size and
intensity of hearth use, differential faunal use, evidence
for specialization, and overall economic intensity.
Because of their rarity in floor deposits, prestige items
only proved to be useful when comparing entire
housepit assemblages. | also expected specialized
activity areas to exhibit major differences in assemblage
composition as well as potential differences in
associated features. Domestic areas, on the other hand
were expected to display largely repetitive assemblage
compositions and features.

In order to examine the preceding expectations, |
and other project analysts relied on ethnographic
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analogies, cross-cultural and general principles of
behavior, taphonomic or site formation principles, and
common sense. Before examining the variability
apparent within given living floor assemblages, | will
briefly review some of the differences between overall
housepit assemblages.

O verall Differences
Between Housepits

Housepits at Keatley Creek vary dramatically in all
basic aspects: size, storage facilities, hearth develop-
ment, architecture, stone tools, stone raw materials,
faunal remains, bo.tanical remains, and prestige items.
Trying to explain this variability is one of the major
goals of our work at the site. The most obvious socio-
economic factors capable of explaining this variability
include:; 1) occupation of pithouses during different
prehistoric time periods (e.g., one housepit being used
in Shuswap times with another being used in Kamloops
times) or variable periods of reoccupation; 2) different
lengths of occupation of specific pithouses; 3)
differential involvement of residents in activities such
as trading, hunting, fishing, mat making, basket
making, and shamanism; 4) the size and composition
of residential groups, e.g., the formation of large
residential corporate groups vs. small nuclear or
extended families; 5) differential wealth and access to
resources. Causes of differences in housepit assemblages
due to variable abandonment behavior are discussed in
Volume |, Chapter 17.1assume that all pithouses were
occupied during the winter season. There is no evidence
that housepits were used in any season other than
winter, although it is conceivable that the elderly, the
very young, and/or the infirm may have used them
intermittently in any season. As indicated later in the
discussion, other more minor factors may also play
important roles, such as the presence of dogs, varying
standards or techniques of house cleaning, and the
mode of abandonment. The discussion of house
differences can be carried out in terms of the three basic
size categories of structures that have been investigated:
small, medium, and large housepits.

Variability Among Small Housepits

Three small housepits were extensively excavated
and analyzed: HP's 9, 12, and 90. All three are on the
perimeter of the site (Vol. I, Chap. 1: Figs. 9 and 11)
since we were unable to locate easily interpretable
Kamloops horizon small housepits in the center of the
site. As it turned out, there was a greater apparent
temporal difference between the three excavated

housepits than was hoped for. Housepit 90 appears to
have been a short Plateau horizon occupation. The
bottom occupation of HP 9 was clearly Plateau in age
while the upper occupation was clearly early Kamloops.
The HP 12 occupation appears to be transitional
between the Plateau and early Kamloops horizon. What
is striking about these three small housepits (repre-
senting four occupation floors), is their extreme
variability, even within the same period (e.g., the
Plateau occupations), a variability which seems too
extreme to be due to temporal changes. On the one
hand, HP 9 exhibits numerous signs of relative wealth
and specialized status although the frequency of any
given prestige artifact type is often low. The indicators
of wealth or status in this housepit include: the greatest
number of dentalium shells from any structure at the
site, a large ground piece of marine mussel shell, the
second largest number of freshwater shell fragments
and beaver teeth from any housepit at the site, the only
occurrence of loon and bald eagle bones at the site, the
largest number of worked elk and deer antler pieces of
any housepit (including the only digging stick handle
from the site and an unusual bark peeler of split antler
40 cm long), the largest number of bighorn sheep
remains from any housepit, very high densities of fish
bones on the floors especially compared to the other
small housepits, large fragments of a nephrite adze,
several soapstone pipe fragments, a very large storage
pit unique among small housepits so far investigated,
and well developed hearths (for faunal details see Vol.
I, Chap. 10; Vol. Il, Chap. 7).

Previous ethnographic work among households
had demonstrated that the diversity rather than the
total frequency of wealth objects in a household is a
much better indicator of actual wealth levels (Hayden
and Cannon 1984:109, 194; Cannon 1983). All of the
above factors occurring together in a small housepit
are highly unlikely to be due to the vagaries of loss
and deposition or unusual house cleaning behavior,
even given the fact that some of these objects were
spread over two distinct occupations. Nor does their
presence appear to be due to unusual or hurried
abandonment since all stored food had been removed
from the cache pit and almost all the tools left behind
were in a broken or heavily used state. The occurrence
of so many trade and status items together indicates
an unusual degree of wealth compared to most other
housepits, and probably a specialized status for one or
more of the residents, such as a hunter or a shaman.
Lillooet shamans were known to have had private
dwellings where they kept their symbols of power
(Nastich 1954:52). Shamans among the Thompson and
Shuswap had loons as guardian spirits and wore
necklaces of loon bones (Boas 1900:381; Teit 1909:606-
607). In light of these observations, the fact that HP 9 is



the only structure to yield loon bones at Keatley Creek
seems particularly significant. Moreover, elsewhere in
the Northwest, shamans were wealthy and belonged
to the elite (Kamenskii 1985:86; Goldman 1940:365-366,
370) and thus, it does not seem unusual to find
indicators of shamanistic activity associated with
wealth at Keatley Creek.

While the rest of the HP 9 lithic assemblage is sparse
and unremarkable (except for the accumulations of
dense clusters of unmodified rocks in some parts of
the floor), the remainder of the faunal assemblage is
one of the most remarkable at the entire site in that it
consists of extremely higjh densities of thousands of fish
bones in all occupations, especially very thin spines and
ribs which tend to be much rarer elsewhere especially
in the other small housepits of this period.

At the other extreme is the penecontemporaneous
occupation of HP 90. There are only six faunal remains
associated with the floor (two of which were fish and
three of which were simple modified artifacts) and an
additional 33 bones from the roof deposits and pits.
There are few unusual faunal or lithic items other than
two pieces of antler and one broken maul, adze, and
palette; there is no clear indication of hideworking (Vol.
Il, Chap. 12), there are no storage pits, and there is no
fire reddening to indicate a hearth. In general, the
occupations of small housepits appears to have lasted
only one or a few generations, probably much less than
50 years, although some depressions were occupied
several times. While occupation of HP 90 may not have
lasted as long as HP 9, discoloration and mixing of roof
deposits indicate that residents stayed there for at least
a number of seasons and may have even stayed long
enough to reroof the structure. Even if the remains that
were recovered from HP 90 represent few seasons of
occupation, they still indicate a much more impover-
ished and more generalized existence for HP 90
residents compared to HP 9 residents.

Housepit 12, occupied in the transition period
between the Plateau and Kamloops horizon, is much
closer in overall character to the poor profile repre-
sented by HP 90, although it is not as extreme. There is
a small storage pit with exclusively low quality (pink)
salmon vertebral columns in its bottom; there is
evidence for asmall ephemeral hearth associated with
some fire cracked rock; there are 31 fish bones from the
floor (all from pink salmon) and 90 mammal bones
including 3 beaver teeth; and there are some indications
of hideworking, the presence of a dog, and the use of a
pipe. In recent times pink salmon was considered
famine food by Interior groups, but was the easiest type
of salmon to catch (Kennedy and Bouchard 1978:39,
1992:275). No unusual fishing sites are required to catch
these fish and it is highly unlikely that procurement

Socioeconomic Factors Influencing Housepit Assemblages

sites for obtaining pink salmon would have been owned
or access restricted to them. Based on the degree of
discoloration and mixing of roof sediments, occupation
does not seem to have been much longer than the
occupation of HP 90, perhaps a few decades at most.

The overall impression is not one of wealth or
specialized status, but not one of abject poverty either.
In both HP's 12 and 90, mammal bone dominates fish
bone in the floor assemblage; however, it is important
to recognize that the mammal bones in HP 90 could
have resulted from the fragmentation of the bones from
asinglejoint of asingle deer procured just once during
the entire occupation. The bones from HP 12 represent
some increase, but not a great deal.

At this point, it is not clear why salmon bone is so
rare in these two houses, especially in comparison to
HP 9. Certainly residents must have been eating
something during winter months. Perhaps all available
edible material was consumed in these poorer houses,
including fish bone cooked in occasional soups,
whereas such bone material would more likely be
discarded or wasted in richer households. Cooking or
boiling salmon bone adversely affects preservation
(Wheeler and Jones 1989; Lubinski 1996).

Testing of other small housepits in various areas of
the site supports the notion of highly variable wealth
and specialization characteristics between small
housepits occupied during Plateau and early Kamloops
times. Both faunal and lithic analyses display this
variability (see Vol. I, Chap. 10; Vol. Il, Chaps. 5, 12,
14). For instance, test excavations of the early Kamloops
occupation of HP 101 revealed an unusually diverse
faunal assemblage including several bone and shell
artifacts, and an emphasis (like HP 9) on bighorn sheep.
It also has a remarkable lithic industry consisting of
thousands of high quality chert flakes buried in a pit
and derived from a massive reduction event. Housepit
110 has a similarly rich and diverse faunal assemblage
in each of its two Plateau horizon floors and in its
Kamloops horizon floor (including squirrel, bird,
beaver, bighorn sheep, and a partially burned dog). Like
HP 101, the lithics are also unusually rich and diverse,
emphasizing high quality cherts.

In contrast, HP 108 on the southern extreme
periphery of the site is impoverished in all respects and
probably does not represent an occupation of very long
duration, perhaps an occupation during early Kamloops
times. Housepit 107 exhibits only slightly greater faunal
richness, but has a very distinctive assemblage of lithic
sources and appears to have been occupied for a short
period during the Plateau horizon.

There are also four, more enigmatic, small structures
which linitially thought might have served specialized
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feasting or ritual functions or at least been the
residences of specialized individuals. Housepit 104
high above the rest of the site on the highest eastern
terrace, contained unusual, thick deposits of ash with
calcined bone covering the center of the floor. These
deposits contained few lithics or bone, 96% of which
was burned. Excavations of other parts of the floor of
this structure yielded relatively abundant ungulate and
salmon remains, a bone gaming piece, a long bone
spatula, but few lithics (except for abrading stones).
HP 104 was also unique among the small housepits in
having four very substantial main posts all of which
were burned in place. This structure turned out to be
protohistoric in date. Housepit 106 was only a few
meters to the south and was also protohistoric in date.
It was even more.extreme than HP 104 in its lack of
associated lithic materials. Faunal materials were also
almost completely lacking.

Housepit 105 was also on the highest eastern terrace
and intersected HP 106. Only the last protohistoric
occupation deposits were in tact, but a large storage
pit dated to the Plateau horizon contained an unusual
bone point with a central hole and 72 bone "buttons”
at the bottom, the largest collection from the Plateau.
The last occupation floor was littered with small,
delicate salmon remains as well as larger mammal
remains, resembling the floor assemblage from HP 9
in terms of the density and dominant proportion of the
finer fish elements. Thus, all three structures on this
high terrace appear to have constituted an isolated
protohistoric occupation occurring long after the
majority of the site was abandoned although the use of
one structure (HP 105) extends back to the Plateau
Horizon.

Finally, HP 109, the only housepit on the next lower
eastern terrace, is highly unusual in the depth of its
deposits and in terms of contents, including the lower
vertebrae of a dog wrapped in birch bark, a lithic
assemblage composed almost entirely of chert and
chalcedony debitage, and the largest single concen-
tration of red ochre found at the site. The upper floor
may be protohistoric, whereas the lower floor appears
to be a late Shuswap occupation. Determining whether
any of the structures on these high terraces had non-
residential, specialized uses will require more extensive
excavation. Since our main goal was to examine
variability between households during the main site
occupation period, we did not extend investigation of
these structures beyond testing or pursue the excava-
tion of protohistoric structures.

In sum, it appears that small housepits during both
the Plateau and Kamloops horizons were occupied
either by groups that were relatively wealthy having
access to trade items, high quality cherts, and abundant

fish and mammal resources, or that they were occupied
by economically marginal groups with little access to
any of these materials. The full implications of this
pattern will be explored after discussing medium and
large housepit variability, but here it can be emphasized
that there is clearly a great deal of variability in small
housepit assemblages and it seems possible that some
of this variability is due to non-residential functions of
some of the structures.

Architecturally, except for HP 104 and 106, small
housepits differ from larger ones in having few or no
structural postholes in the floors (Vol. Il, Chap. 15).
Some oral accounts also describe pithouses as lacking
interior posts (Kennedy and Bouchard 1977:Tape 1).
Shallow basins or depressions filled with unmodified
rocks (e.g., in HP's 9 and 90) or rock concentrations
laying directly on the floor (HP 9) also appear to be
much more prominent floor features in smaller
housepits (presumably for drainage of poorly sealed
water vessels or for drying wet materials), although
one such pitdoes occur in HP 7. Hearths appear to have
been much more ephemeral and smaller in poorer small
housepits with only small amounts of fire cracked rock
associated with these houses.

JVtedium and Large Housepits

Unfortunately, due to the great amount of time and
effort involved in excavating these larger housepits,
there is only a single extensively excavated example of
each from the Keatley Creek site. However, four other
large housepits were tested (HP's 1, 2, 5, and 8), and
these initial test excavations are quite consistent with
results from the more extensive excavations in HP 7in
terms of the general nature of the lithic and faunal
assemblages, the occurrence of large storage pits and
the presence of perimeter hearths. These results
encourage me to propose that there is much less
variability in the larger housepits than in the smaller
ones. This is probably due to the substantially increased
constraints involved in maintaining a large group of
people together in a cooperative social and economic
corporate group such as those represented by the larger
housepits (see also the general discussion by Hayden
and Cannon 1984:192). Large corporate groups must
be able to provide suitable inducements and rewards
for families or individuals to remain affiliated with the
group, to settle disputes within the group and defend
group members' interests from outside threats, as well
as to advertise wealth and power in order to recruit
productive new members (as spouses or client
members). All these requirements necessitate sub-
stantial economic control, the production of surpluses,
consumption of prestige goods, and the establishment



of hierarchies, without which large groups would
disintegrate. Thus, from a theoretical point of view the
larger the residential corporate group, the less
variability can be expected.

As part of a moderate sized residential corporate
group, the residents of HP 3 (occupied from Shuswap
to early Kamloops times when the last floor was in use)
could be expected to exhibit considerably more
evidence of wealth and food surplus than poor
residents of small housepits. This is clearly so in terms
of the overall density and quantity of fish and mammal
bone remains (7.2 per square meter for floor deposits
in HP 3 versus 3.1 per square meter in HP 12—see
Tables 3 and 4 in Vol. 1l, Chap. 7), storage pit capacity
(Table 1), the occurrence of specialized fauna (short-
and long-tailed hawks, freshwater shells, and dog), and
prestige lithic items (e.g., a nephrite adze fragment, a
copper sheet fragment, pipe fragments, a graphite
"crayon," obsidian, and substantial indications of

Table 1. Storage Capacity of Large Storage Pits by Housepit

Feature No. Depth Diameter
HP 12 P-2 70 94
P-3 35 65
P-5 35 40
P-9 35
HP 3 HP 3-89:2 76 114
P-1 44 58
P-2 145 114
P-3 44 102
HP 7 P-4 65 156
P-2 120 113
P-25 100 130
P-31 115 135
89-5 130 101
P-36A 75 8l
P-34 55 80
P-4 60 87
P-36 60 72
P-35B 32 90
HP 9 82 126
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hideworking (both endscrapers and spall tools). In
contrast to poor small households where fish remains
are rare, fish bones in HP 3 constitute over half of the
faunal assemblage on the living floor. In contrast to poor
small housepits where almost 100% of the salmon
remains are from low-status pink salmon, there is much
more variability in the HP 3 floor assemblage (47% of
the salmon bones from the floor were pink salmon with
53% from 3 to 4 year old salmon, although inclusion of
the dense concentrations of pink salmon vertebrae at
the bottom of one large cache pit (see Vol. I, Chap. 10,
Appendix IIl) would decrease the overall proportion
of 3 to 4 year old salmon species to only 5% for the
entire household). This indicates that there was
significant access to the better fish procurement
locations and perhaps ownership of moderately
productive fishing spots by HP 3 residents. Con-
siderable stability of this moderate sized corporate
group is indicated by the long accumulation of rim
midden beginning in Shuswap horizon times.

Estimated Volume
485.78
116.14
43.98
126.00
Total storage volume 77191
Estimated floor area 38.50
Liters storage per square m of floor 20.05
775.73
116.25
495.90
359.54
Total storage volume 1,747.42
Estimated floor area 78.50
Liters storage per square m of floor 22.26
1,242.37
1,203.45
1,327.32
1,646.10
1,041.54
386.47
276.46
356.68
244.29
203.58
Storage volume: large pits 6,460.78
Estimated floor area 113.10
Liters storage per square m of floor 57.12
Storage volume: large & medium pits  7,928.26
Estimated floor area 113.10
Liters storage per square m of floor 70.10
1,022.46
Estimated floor area 20.50
Liters storage per square m of floor 49.88
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These characteristics are even more pronounced in
the floor deposits of HP 7, the largest housepit to be
extensively excavated. The occupation span of this
housepit is similar to HP 3 with the last occupation also
occurring in the early Kamloops horizon. Faunal remains
are even more abundant and denser in all classes of
deposits (21.2 per square meter for floor deposits), and
much more diverse (including grizzly bear, lynx, hawk,
grouse, hare, beaver, muskrat, fox, fisher, moose, dogs,
dentalium shells, and coastal rock scallop and whelk).
In fact, the faunal diversity in HP 7 exceeds all other
excavations at the site combined. Storage capacity is
much greater (Table 1) as is the development and the
number of hearths compared to HP 3. Lithic materials
indicate a greater reliance on high quality cherts
(HP 3 =3%, HP 7 =9%) and substantial processing of
hides. There is only one jade fragment, but this appears
to be from an ornament or from a fine woodworking
tool or knife, rather than a heavy duty adze. In addition,
the only copper tubular bead, zoomorphic sculpted
stone, complete maul, cache of spall scrapers, eccentric
chipped stone, and other stone pendants found at the
site are from HP 7. Overall lithic assemblage character-
istics are quite similar between the HP's 3 and 7 floors,
including basic types and densities (Vol. Il, Chap. 11).
However, there is a significantly greater diversity of
wood species, of seed remains, and a greater density of
seeds in HP 7 than HP 3 paralleling the trends in faunal
densities and diversity in these housepits (Vol. Il, Chaps.
4 and 7). Housepit 12 has even lower taxa diversity and
densities as do the other small housepits (Vol. I, Chap.
5). With the exception of small wealthy/specialized
housepits such as HP 9, these results indicate that the
relative intensity and range of plant and animal use
increases (in a statistically significant fashion, indepen-
dent of sample sizes) as housepit size increases. The fact
that HP 7 faunal remains are three times as dense as
HP 3, but that the lithic density is less than twice as great
indicates that something more is involved than simple
length of occupation (assuming little variation between
these houses in stone tool consumption per person).
Minimally, it would seem that at least part of the
increased density of floral, faunal, and lithic artifacts in
HP 7 may be due to greater economic ability to bring
technological, prestige, and food resources into the
pithouse and process them more intensively. Part of the
differences in density may conceivably be due to a longer
use of the last floors of the larger houses (from the last
reroofing and floor cleaning event to the abandonment
of the pithouse). However, it would be an unusual
coincidence for the length of use of the three housepits
to vary exactly in tandem with their size. Moreover,
statistical analysis of botanical remains clearly indicates
that some factor other than sample size or length of
occupation played an important role (Vol. I, Chap. 4).

Remarkable stability is demonstrated in the use of
different chert sources by the residents of large
housepits (HP's 1,5, and 7) from the initial occupation
of these structures to their last occupation (Hayden et
al. 1996; Vol. I, Chap. 16). This indicates stability in
corporate access to specific chert resources over more
than a thousand years, together with continued
ownership (and use) of the same house site by the same
corporate group over the same period of time. Similar
stability is displayed by the unchanging position of
hearths, large storage pits and large postholes over the
lifetime of the larger structures.

Analysis of the salmon remains from the floor of HP 7
indicate a significantly greater access to a greater variety
of salmon species and a higher proportion of more
valuable fish than either in HP's 3 or 12. Over a third of
the salmon vertebrae on the floor of HP 7 were from 3-
to 4-year-old fish, i.e., most likely sockeye or spring
salmon. In other culture areas such as Micronesia,
specific species of fish also were preferentially used by
elites as prestige foods (Ayres et al. 1992). The HP 7
salmon remains appear to represent substantial control
and probably ownership over some of the more
productive fishing locations in the area. Analysis of
salmon vertebrae from test trench excavations in other
large housepits such as HP 1 supports the indications
from HP 7 that larger housepits had greater access to
more valuable salmon. Analysis of rim profiles, together
with posthole and storage pit patterns indicates that
there has been very little change in the dimensions of
HP 7 during the length of its use. The same appears to
be true of other large housepits (HP's 1,5, and 8) as far
as can be determined from test excavations. Thus, these
large residential corporate group structures were also
contemporaneous with smaller Plateau horizon houses,
such as HP's 12, 90,101,110 (at the transition between
horizons) and the lower occupation levels of HP 9.

Sources of Variability
Between Housepits

From the above observations, it is clear that major
differences between smaller and larger housepits are
not due to temporal changes (e.g., as suggested by
Richards and Rousseau 1987:32) nor to different
abandonment conditions (Vol. I, Chap. 17). On the basis
of organic discoloration of floor and roof deposits, it
also seems unlikely that any of the housepit floors being
considered were in use for less than 5-10 years while
roofs may not have lasted much more than 10-20 years,
especially if pine posts were used (Vol. I, Chap. 17).
This observation combined with earlier observations
on artifact density, make it seem unlikely that the length



of occupation of the floors (between the first and last
season of use under the last roof) can account for the
dramatic differences observed between various
housepit floor assemblages. | would estimate that all
floors that we extensively excavated were used for over
10 years on the basis of discoloration of the matrix.

The major factors that do seem associated with
variability between households are: the size of the
residential corporate group (affecting the size of the
structure, amount of storage, diversity and density of
faunal, floral, lithic, and prestige remains, intensity of
hearth development, and relative wealth), and
specialization. Ethnographically, it is clear that
specialized hunters were unusually prestigious and
wealthy (Teit 1900:295; Romanoff 1992h:478-480). There
were other specialists in the Lillooet communities as
well, including shamans, chiefs, warriors, runners,
police, and spokesmen for chiefs (ibid.; Ray 1942:229;
Vol. II, Chap. 17). Some of these specialists may also
have been accorded unusual status and wealth for their
services. All such specializations probably required
considerable wealth for proper training (Teit 1900:317-
318) and validation, thus largely limiting these
occupations to wealthy families. While many specialists
such as spokesmen and runners may have been closely
tied to the heads of powerful corporate groups, others
like shamans and hunters may have sought a greater
degree of independence either out of personal
preference or to enhance their specialist image. These
individuals in particular may have sought out more
isolated residences on the periphery of the settlement
and supported themselves in comfort on the basis of
the additional economic advantages their specialized
services provided or on the basis of economic support
of their original patron corporate group. Among both
northern Coastal and Interior groups a shamanistic
vocation was an important means of acquiring wealth
(Goldman 1940:365-366,370; Kamenskii 1985:86).

Certainly, on the basis of the faunal analysis of salmon
(Vol. 11, Chap. 8), mammals (Vol. Il, Chap. 7), and the
lithic resources (Vol. I, Chap. 16), it appears that the large
residential corporate groups were the major economic
powers at Keatley Creek, controlling prime fishing
locations, prime hunting and root collecting areas, and
access to lithic sources. It was the surplus and wealth
produced by the control over these resources that
probably made it possible for specialists to exist who
could become relatively wealthy and also live in their
own independent small houses whether affiliated with
a larger corporate group or not. While many poor
families became common support personnel within the
powerful corporate groups (see the following analysis
in this chapter of variability within larger houses), other
disenfranchised families apparently preferred to follow
independent, relatively impoverished lives in small
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marginalized pithouses. On the Coast, such poor families
had to wait until owners of resources or land had finished
procuring resources for themselves, after which the poor
could procure what was left for a fee (Swanton 1909:71).
Similar ownership and use arrangements may well have
characterized the Classic Lillooet communities. This
model not only explains the substantial differences
between households within the small range, but also
accounts for changes in assemblage characteristics as the
size of residential corporate groups increased. As will
be seen subsequently, it also explains variations between
households in the degree of hierarchical organization.
In all cases, small independent households seem to have
been very unstable and occupations of small housepits
typically are ephemeral (Vol. I, Chap. 14; Vol. 1ll, Chap.
11), lasting only a generation or less before they either
ceased to exist or were reabsorbed back into larger
corporate groups and their larger residences.

One trend which merits further attention is the
relative abundance of fish versus mammals as well
as the intriguing variability of the fish elements that
dominate floor assemblages. The scarcer occurrence
of fish bones in the poorer small housepits may well
be due to the more complete consumption of fish,
including bones used in soups which would not be
preserved due to cooking. Fish bones occurring in
larger houses may thus best be viewed as wastage
of low value elements. Explaining why a few rare
houses like HP's 9 and 105 have extremely high
densities of fish bones dominated by spines and ribs
is more difficult. One possibility may be related to
the presence or absence of dogs. Desmond Peters
indicated to me that fins were often given to dogs.
Similar customs were common among other fishing
groups with dogs (e.g., Albright 1984:63; Shnirelman
1994:174, 181). Fins contain the largest number of
spines, and it may well be that other elements with
little food value were also given to dogs. In other
culture areas of the world, dogs are strongly
associated with high status households, and at
Keatley Creek, dogs were certainly part of the major
households such as HP's 3 and 7 but appear to be
absent in many small housepits (Vol. I, Chap. 10).
Dogs presumably would have been fed the less
desirable fish elements or stored fish that had
spoiled (O'Leary 1985:79). In fact, fish bones were
recovered from dog coprolites in HP 7. In contrast
to this, there is no indication of the presence of any
dogs associated with HP 9 where fish remains and
especially spines are more abundant than anywhere
else in the site. A comparable density of fish remains
and spines occurred in HP 105, where some canid
remains were recovered; however, the canid remains
are from pit and roof deposits and may not have
been contemporaneous with the last occupation in
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which the dense salmon bones occur. The only other
obvious explanation for this unusual pattern of fish
remains is that the occupants of HP's 9 and 105 for
unknown reasons preserved fish fins while other
households did not, or that they used different
butchering techniques.

Variability Within Housepits

In addition to examining overall differences between
housepits for indications of social and economic
organization, one of the main goals of the investigations
at Keatley Creek was to examine possible indications of
socioeconomic organization within housepits. In order
to investigate the full range of this socioeconomic
organization, small, medium and large examples of
housepits with clearly identifiable living floor deposits

Distribution of Fire-cracked Rock

> 200 needles

Distribution of Conifer Needles

were chosen for excavation (see Vol. I, Chap. 1). The
following discussion synthesizes the various lithic,
faunal, and botanical indications of social and economic
organization within small, medium, and large housepits.
In general, it is apparent that as housepit size increases,
indications of increasingly distinct and hierarchically
arranged households appear, as well as evidence for
internal specialization of domestic units.

Small Housepits

Housepits 9,12, and 90 represent the most completely
analyzed of the smaller housepits and represent the
poorer and richer end of the spectrum respectively.
With a floor area of 38 square meters, HP 12 probably
accommodated 15-25 people divided into about 4-5
nuclear families (Vol. 1l, Chap. 11; Spafford 1991:24).
Yet, in the spatial distributions of all materials recovered
from the floor there is not the slightest hint of the

Distribution of Debitage & Artifacts

R retouched flake

| inversely retouched flake
B bifacially retouched flake
U utilized flake

P piece esquillee

be bipolar core

S heavily-retouched scraper
N notch

c core

E endscraper

i projectile point

fire-reddening
rocks

N

N

oL m !

meters

HP 12

(@] Pi,s

N

planks

Distribution of Artifact Types
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division of space according to independent domestic
units. Instead, all activities seem to have been
performed communally in designated activity areas.
There is only one area of developed fire-reddening and
the only real concentration of fire cracked rock is
associated with it in the northwest (Fig. 1A). Similarly,
there is only one concentration of fish and mammal
bone on the floor (Fig. IB), and it too is adjacent to the
hearth whereas almost no chipped stone remains occur
in the immediate vicinity of the hearth (Fig. 1C). Most
botanical remains appear to be randomly scattered over
the floor except for conifer needles (Fig. ID) which tend
to be most concentrated within 1-2 m of the house
walls, as in other housepits. These conifer needle
concentrations probably represent domestic unit
bedding and sleeping areas. Lithic using activities seem
to have been confined to two clearly separated areas
(Figs. 1C and E) the northeast sector where the vast
majority of utilized flakes and debitage occur, and to
the southwest where pressure retouched cutting tools
(expedient knives) together with debitage are con-
centrated. Notches form a third discrete activity area
in the center of the floor.

Thus, while people may have sleptin separate groups
around the perimeter of the floor or together in one sector
of the housepitwhich Alexander (Vol. Ill, Chap. 7) argues
was the general case in small housepits, it appears that
they conducted other activities in specialized, communal
activity areas. They cooked and ate in the north, made
sharp tools to cut up things in the southwest, worked
on wooden shafts in the center, and made flakes for other
activities in the northeast part of the floor. There are
ethnographic accounts describing the "kitchen" being
in one quadrant of the house with storage of meat, water,
roots/berries, and firewood along the wall ledges of
separate sides of pithouses (see the following chapter in
this volume; also Condrashoff 1972; Teit 1909:492;
1912a:222). These accounts seem to correspond most
closely to the interior communal organization of
activities in small housepits although other oral accounts
indicate that at lease wood was stored outside houses
(Teit 1917:26; Kennedy and Bouchard 1977:Tape 4) and
that there were no "rooms" with special functions (see
following discussion). In our archaeological examples,
there is no evidence of independent, competing, or
hierarchically arranged domestic units. The economic
activities and social organization appear to be consistent
with what one might expect of a generalized hunter/
gatherer group of affiliated nuclear families with no
special access to, or control over, resources; and who
cooperatively built a small earth-roofed shelter to
maximize body warmth during the winter occupation.
It is always possible that the local and comparative
ethnographically documented densities for pithouses are
misleading and that only a single nuclear family
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occupied HP 12, however, such an argumentwould have
to be extended to the entire class of small housepits, and
this scenario seems highly unlikely.

Material patterning on the floor of HP 90 seems fully
consistent with the observations derived from HP 12.
Although residents of HP 9 may have had a special
status or may have been wealthier than residents of
HP 12 and 90, the spatial artifact patterning is very
similar to HP 12, with almost one half of the floor area
used for sleeping, a condition that appears typical of
small housepits (Vol. Ill, Chap. 7).

Medium Size Housepits

Housepit 3 is the only extensively excavated
medium sized housepit at Keatley Creek. The floor area
is twice that of HP 12 (78.5 square meters), and the
number of occupants was most likely between 25 and
40, divided into about 6-8 nuclear families. In general,
like HP 12, there is a strong indication that particular
areas within the house were used for specialized
activities and that space and activities were often
viewed from a communal perspective. However, there
are also some important indications that domestic units
(comprised of nuclear or extended families) were much
more independent and used the space around their
sleeping areas in at least partially exclusive fashions.

Domestic Units

In detail, the four major support posts in the floor
of HP 3 probably served to divide the interior space
naturally into four peripheral zones (sectors) plus an
open central area that probably served as a common
zone for various activities (Fig. 2A). One of the strongest
indicators that each of the peripheral sectors was
occupied by an independent domestic group is the
concentration of debitage and artifacts that occurs
within each peripheral sector and appears to be
separate from adjoining sectors (Fig. 2B). The fact that
artifacts usually associated with male activities (billet
flakes and projectile points—Spafford 1991:68,80) occur
in all peripheral sectors in significant quantities, also
indicates that these sectors were used by groups with
similar compositions. About 50% of all the tools found
in each sector occur in the same proportions (Vol. Il,
Chap. 11) indicating a fairly high level of activity
redundancy in each peripheral sector which is also
consistent with separate independently functioning
domestic units. Each of the peripheral sectors also has
an anvil and an abrading stone (Vol. I, Chap. 11, Fig. 2;
Spafford 1991:122) each of which might be expected to
be used by an independent domestic group. The high
concentration of conifer needles around much of the
periphery of the floor (Fig. 2C) is a further indication
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that people slept along the walls in each sector,
presumably together with other members of their
domestic group.

These interpretations are consistent with stories,
myths, and oral histories that refer to houses having
sleeping benches extending out 4-6 feet from the wall
around the entire inside with individual sections for
each family created by mats hung dividing the
periphery into "rooms" (Teit 1898:59; Kennedy and
Bouchard 1977:Tapes 1 and 2; Condrashoff 1980;
Laforet and York 1981:120). Some of these accounts
clearly state that there were no special function or
named rooms in pithouses, only family sleeping areas
(Kennedy and Bouchard 1977). From our archaeo-
logical results, such descriptions seem most applicable
to medium and latge housepits.
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Communal Activity Areas

Despite the basic spatial independence of domestic
units in HP 3, there are a number of indicators that the
residents used portions of the floor in a communal
fashion and cooperated in some basic activities. Coastal
ethnographers observed that much food was prepared
by slaves (Jewitt 1974:65; Oberg 1973:87; Garfield
1966:29) and shared communally (Oberg 1973:30),
which may account for the communal patterning of
food remains. Slaves also performed the most onerous
and mundane tasks. On the basis of observations made
during the excavation of HP 3, there appears to have
been only one main hearth (in the south) regularly used
during the terminal occupation, although the dis-
tribution of both charred seeds, charcoal, fire-reddened
earth, faunal remains, and phosphorous on the floor
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Figure 2: (A) Housepit 3 floor plan and floor distribution of fire-cracked rock; (B) floor distribution of debitage and artifacts;
(C) floor distribution of conifer needles; (D) floor distribution of charred seeds; (E) floor distribution of charcoal (in g).

12



(Figs. 2D and E) strongly indicate that a second hearth
in the northwest was also being used at least occasion-
ally, thus implying some degree of differentiation
within the pithouse. Even more ephemeral hearths
seem to have been used at two other locations, near
the southwest wall and the southeast wall. All three of
the minor hearths near the house walls are char-

HP 3
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meters

Floor Distribution of Utilized Flakes

Floor Distribution of Chert and
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Figure 3: (A) Housepit3 floor distribution of unidentifiable mammal bones; (B) floor
distribution of fish bones; (C) floor distribution of utilized flakes; (D) floor
distribution of heavily retouched scrapers; (E-F) floor distribution of chert,

chalcedony, and obsidian flakes.
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Floor Distribution of Heavily-
retouched Scrapers
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acterized by concentrations of charcoal, some food
seeds, utilized flakes, expedient knives, and debitage.
The lack of association with fire cracked rocks and the
relatively superficial degree of fire-reddening may
indicate that these were hearths primarily used for
warmth in exceptionally cold weather as described by
Hill-Tout (1978a:58). There is only a single substantial
concentration of fire cracked
rock (Fig. 2A) which may be
related to the communal use
of the central hearth for most
cooking, although two minor
concentrations of fire cracked
rock occur near the'hearth in
the northwest. A similar
pattern of small clusters is
much more apparent when
the distribution of mammal
bones is examined (Fig. 3A).
Fish bones (Fig. 3B) can also
be divided into 2-A clusters
corresponding in part to
separate sectors although
they tend to cluster around
the central common zone.

The concentrations of
charred seeds is very discrete
and occurs primarily adjacent
to the south and north hearths.
Whether these concentra-
tions simply reflect the fact
that seeds close to hearths are
likely to be charred while
seeds not adjacent to hearths
will not be charred, or
whether these concentrations
reflect use of these hearths
areas by one or more domes-
tic units for processing seed
plants is difficult to deter-
mine in this housepit, al-
though the concentrations of
some chemical elements such
as phosphorous may indicate
real activity differences in-
volving plants. The comple-
mentary distribution of seeds
and animal/fish bones is
interesting—indeed, it is not
clear why the concentration
of fire cracked rock, debitage,
fish bone, and mammal bone
in the eastern sector is not
closer to any hearth unless it
served as a dumping or

~>ffre-reddening
*_ rocks
pits
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storage area for FCR and other provisionally discarded
items such as occurs near doorways.

The distribution of large storage pits displays a north-
south dichotomy (Fig. 3), while the storage pit in the
east may have been used during an earlier, Plateau
horizon, occupation based on the presence of a Plateau
style projectile pointin its fill. Chemical analyses of floor
samples indicate prominent food preparation or
consumption activity in all of the peripheral sectors
except a small part of the east periphery (based on
concentrations of P and Ca), with especially strong values
near the north and south hearths.

A closer examination of the distribution of stone tool
types and material across the floor also reveals some
communal use of space. As with HP 12, the central area
is generally devoid of artifacts and bones, but within
and immediately adjacent to this area there is an
unusually high concentration of notches indicating that
the working of wooden shafts probably took place
here—possibly due to the need for space or due to the
amount of debris that might be produced. Another
strong pattern involves the complementary distribution
of utilized flakes versus scrapers in opposing (northeast
versus southwest) sectors of the floor (Figs. 3C and D).
These impressions are reinforced by the distribution
of some of the rarer types of tools such as piercers, small
billet flakes, and bifacial knives which occur exclusively
or predominantly in the southwest; whereas hammer-
stones occur exclusively in the northeast and are
associated there with unusually high debitage densities
(Vol. II, Chap. 11). Chemical concentrations of
potassium in the floor sediments mirror these stone tool
distributions almost exactly (Vol. Il, Chap. 6). Spafford
has suggested that the northeast may have been used
preferentially for making stone tools since the light
would be best in that sector, perhaps constituting an
occasional congregation area for males. Kusmer's
observations that the fish bone in this sector is highly
pulverized and indicates an unusual amount of foot
traffic is supportive of the idea of periodic congreg-
ations of people here also. Similar arguments can be
made for the debitage concentrations in northeast
sectors on the floors of HP's 7 and 12. In contrast, the
southwest may have been an occasional congregation
area for women working on hide clothing, basketry, or
other crafts, thereby accounting for the presence of
piercers, utilized flakes, and other types of chipped
stone with sharp cutting edges.

If some areas were used as occasional congregation
and work areas for men and women during the day,
the underlying distribution of general debitage,
artifacts, and food remains seems to indicate that they
were also used as residential areas for domestic units
at other times. The presence of food remains and the
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carbonized remains of conifer needles and wood planks
along the wall in the northeast are strong indications
that this sector was not simply a workshop area, but
the residence area of a domestic group.

Specialization and Status Indicators

There is also some indication of specialized behavior
and possible status differences in the floor assemblage
of HP 3. The occurrence of only two regularly used
hearths at opposite ends of the house each of which is
associated with a storage pit, indicates possible centers
of somewhat higher status. The heavy concentration
of chert, chalcedony, and obsidian flakes as well as
Kamloops points in the northwestern sector (Figs. 3E
and F—see also Vol. Il, Chap. 11) strongly suggests an
emphasis on hunting and traveling not present in any
other sector. The statistically significant concentration
of cherty raw materials in the northwest cannot easily
be accounted for in terms of a special activity area since
the tool types there are much the same as in the other
domestic sectors. The unusual concentration of cherts
is much more readily explained as the result of
specialized economic roles of some house residents. As
Teit (1900:295) and Romanoff (1992b:478-480) stress,
hunters were much richer and more prestigious than
most other people and presumably would have had
greater access to high quality raw materials both in their
hunting trips and in their exchanges.

The only other apparent location for a domestic
group of unusual status or specialization is in the south
where there are no fish or bone remains, but where the
main hearth, a storage pit, and a high concentration of
conifer needles occurs. Other than this, there is not a
great deal to indicate substantially different status of
residents in the south sector, although an analogous
situation occurs in the much larger floor of HP 7, where
it is clear that something different is taking place. The
position of a tentative specialized hunter in the
northwest sector of HP 3 in opposition to a possible
domestic group of high status in the south is also
interesting because the same opposition also seems to
occur in HP 7, the largest housepit to be analyzed. It is
also interesting that the concentrations of phosphorous
in the floor deposits of HP 3 displays a similar bilocal
distribution centering on these two opposite sectors.

Medium-Sized Housepit Summary

While not every sector of HP 3 or every
domestic group may have used their own hearth,
cooking rocks, or food preparation/consumption
area on a regular basis (contra the ethnographic
pattern reported by Nastich 1954:23), there do
appear to be three areas near the walls where these
activities intermittently took place and which can



be related in a general fashion to the peripheral
sectors. Thus there are some indications of in-
dependent domestic groups within HP 3, but also
indications of more regular cooperation between
domestic groups and a moderate communal ethic
as might be commensurate with a corporate group
controlling resources of only moderate value. Only
the most modest indications of status differences
or domestic specialization are discernible from the
floor remains, although it is clear from the overall
assemblage that residents were investing in some
prestige items (copper sheets, graphite crayons,
nephrite adzes, soapstone pipes, dogs, obsidian).
Whether these objects were owned by the most
important members of the household, or were more
communally owned and used for group displays
cannot be determined. In all of these characteristics,
the social and economic organization displayed in
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HP 3is clearly intermediate between the communal
organization of small poor housepits and the highly
individualized, hierarchical organization displayed
in the larger housepits, to which we now turn.

Large Housepits

Housepit 7 is the only large housepit that was
extensively excavated. It has a floor area of 113 square
meters which is about one and a half times larger than
HP 3 (and three times larger than HP 12). An estimated
40-55 people resided in the house constituting about 9
nuclear families. The patterning of material remains on
the floor of this structure is quite complex and
apparently affected by a number of different factors.
Nevertheless, there are several very strong patterns
which will be discussed first, followed by a discussion
of minor patterning.
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Figure4: (A) Housepit7 floor plan; (B) floor distribution of fire-cracked rock; (C-D) floor distribution of debitage and artifacts;

(E) floor distribution of conifer needles.
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Domestic Units

To begin with, the most striking aspect of the HP 7
floor is the concentric ring of hearths that occur 1-3
meters from the wall. It is interesting that on the Coast,
domestic hearths occur about a similar distance from
the house walls (2-4 m) and also form a concentric
pattern, oblong in shape since the houses are rectangu-
lar (Samuels 1991:204). In HP 7, there are six to eight of
these hearths in addition to one or two minor hearths
in the central area (Fig. 4A). Most of these hearths, with
the possible exception of that in the northeast sector,
are associated with their own discrete cluster of fire
cracked rock (Fig. 4B). As previously noted, Nastich
(1954:23) observed that ethnographically, each family
had their own cooking rocks and presumably their own
hearth. Each hearth is also associated with its own
discrete cluster of debitage and modified tools
occurring between the hearth and the adjacent wall
(Figs. 4C and D). As an initial assumption, it can be
postulated that each of these hearths was used by a
separate domestic group. This idea is supported by the
occurrence of one or two abrading stones in almost
every sector containing a hearth as well as anvil stones
spaced between hearths. There is also a basic back-
ground similarity of artifact type frequencies in all
peripheral sectors accounting for about 50% of the lithic
tool variability similar to the pattern observed in HP 3
(Vol. I, Chap. 11; Spafford 1991:119). Among other
hunter/gatherers, simple grinding stones or mortars
similar to the Keatley Creek abraders are owned or used
by separate families (Peterson 1968).

Further support for viewing each peripheral hearth
as the locus for an independent domestic group is
provided by the distribution of conifer needles which
concentrate heavily in the zone between the hearths and
the wall (Fig. 4E). Interestingly, high densities of both
food remains (salmon and mammal bone) and chemical
elements that reflect food processing or consumption
(especially phosphorous) only occur around a few of the
hearths, probably indicating the cooperative use of
hearths by 2-3 domestic groups for most meals although
each domestic group also had the facilities to prepare
their own meals for special or other occasions. | will
return to this topic below. Most of the artifact associations
of the peripheral domestic areas also characterize one of
the hearths in the center northeast sector of the floor,
indicating another possible domestic unit located in the
central area of the floor, possibly the residence of a low
class or slave domestic group.

Class Differences

In addition to the basic pattern of independent
domestic groups arranged around the periphery of the
floor, there is a dramatic division in the character of
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the floor between the western half of the floor and the
eastern half. This division is apparent in terms of
features, stone artifacts, and faunal remains. The
hearths in the west are all unusually large and well
developed, with fire-reddening typically extending at
least 8 cm into the sterile till (Fig. 4A). In contrast,
hearths in the east are nearly all small and poorly
developed extending 2-3 cm into the till at most. The
major hearths in the west are all associated with one or
more large storage pits, whereas no large storage pits
occur in the east. Instead, an unusually high density of
small pits and postholes occurs in the east part of the
floor (Vol. Ill, Chap. 4). There is also a distinctive ledge
or "bench" cut into the till along the eastern wall,
whereas no such feature is apparent in the west.

Except for a small concentration of fish bone in the
northwest, fish bone is overwhelmingly concentrated
in the eastern half of the house (Fig. 5A). Although frag-
mented mammal bones (Fig. 5B) are more uniformly
distributed around hearths on both sides of the house
(except in the southwest sector), burned bone concen-
trates almost exclusively in the west half of the house.
This may indicate little more than the fact that hearths
in the west were more frequently used and scrap bone
was therefore burned more frequently by accident; or
it may indicate more roasting of meat with bones in
the west half of the house.

In terms of lithics, most tasks seem to have been
undertaken by residents on both sides of the house;
however, there are some strong indicators of differential
use and access roughly following the east-west division
of hearths. Nearly all the cores are concentrated in the
western sectors, together with a statistically significant
preponderance of cherts, chalcedonies, primary flakes,
and most large billet flakes in the west (Figs. 5C and D;
Vol. Il, Chap. 11; Spafford 1991:99-100,109-110,142-143).
Teit (1909:645) recorded that "arrowstone" was a rare
material, and therefore would presumably have been
keptby those in control of house resources. Prentiss (Vol.
I, Chap. 13) also observes a distinctive debitage pattern
occurring only along the walls of the western part of the
house involving acombination of bifacial and prepared
core debitage. Finally, although only lithic tools from the
Western sector of the floor were analyzed for use-wear,
a surprising proportion of these tools displayed wear
related to ochre preparation and the carving of soft stone
materials (Vol. Il, Chap. 3). While we have not been able
to extend this analysis to other domestic areas, it seems
highly unlikely that these activities would dominate the
entire floor assemblage or even many sector
assemblages. Both ochre preparation and soft stone
carving (for pipes and sculptures) are likely elite activities
and it even seems unlikely that they would occur to any
significant extent in small, poor households.



How are these observations of differences between
the east and west sides of the house to be interpreted?
One suggestion is that special areas in the east
constituted special activity areas for eating fish
(although they were stored in the west) and that people
preferentially kept cores and primary flakes in the west
(although they were used everywhere). While there is
at least one relatively good case to be made for a
specialized activity area in one of the eastern sectors
(to be discussed shortly), the explanation for the overall
differences between the east and the west on the basis
of specialized activities is unsatisfactory for several
reasons. First, the basic similarity between all hearth
areas on both sides of the house in terms of their
associations with cooking rocks, anvils, abraders,
conifer needles, debitage and artifact concentrations,
simply is too strong to represent special activity areas.
These similarities make much more sense in terms of
domestic groups each with their own economic and
food processing materials. Second, among all hunter/
gatherers and tribal groups that | am familiar with, food
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is principally consumed around hearths (e.g., Bartram
et al. 1991; Hayden 1979:147, 160). In HP 7, it seems
clear that the largest and most frequently used hearths
occur in the west, together with the storage pits where
large amounts of salmon were kept. To explain the fish
bone distribution pattern on the basis of activity areas
would mean that everyone in the house stored and
cooked their fish in the west and then that they all
moved over to the east side of the house (where fires
seem to have been seldom lit) in order to eat their fish.
Moreover, this would contrast with their pattern of
processing mammal bone which took place around
most hearths.

Such a scenario seems highly improbable. A far
more plausible explanation would involve several
domestic groups congregating for most meal prepar-
ation and consumption in a few locations within the
house and/or the preparation of meals by slaves or very
low status members of the household as documented
ethnographically in the discussion of HP 3. From this
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Figure 5. (A) Housepit 7 floor distribution of fish bone; (B) floor distribution of mammal bone; (C) floor distribution of
primary flakes; (D) floor distribution of large billet flakes; (E) the division of the floor of HP 7 into basic lithic zones.

17



Brian Hayden : Chapter 1

viewpoint it is not only interesting that archaeological
houses in the Coast display a remarkably similar
pattern of 2-3 loci with heavy food fauna concentrations
in houses with six or more domestic hearth locations,
but also that low ranking domestic groups on the Coast
had more bone remains than the higher ranking ones
(Samuels 1991:262-266; Huelsbeck 1994:53-58,81). This
last observation seems to parallel observations within
HP 7 where the highest densities of fish bone and much
mammal bone is associated with domestic groups that
appear to be low ranking on the basis of other
indications. While there is no simple explanation
capable of accounting for all the patterning involved,
the notion that most hearths on both sides of the floor
were sleeping and activity areas for separate domestic
groups and that there was a fundamental socio-
economic division in the status of the domestic units
on each side of the house seems to account for far more
of the patterning observed than any alternative
scenario.

In the first place, ethnographically, both on the coast
and specifically in the Lillooet region of the Interior,
there were separate social classes consisting of
hereditary elites, commoners, and slaves. Secondly,
ethnographies, stories, and myths of the Lillooet clearly
refer to slaves and servants as living in the same house
as their masters and undertaking menial house chores
such as cooking, bringing firewood or water, and
hideworking (Teit 1900:268; 1912a:242; 1912h:318, 320;
Nastich 1954:23). Slaves also lived with their masters
on the Coast where they could constitute half of a
house's residents (Jewitt 1974:65). In the same vein,
Drucker (1951:279-280) reports that at least some low
ranked tenants or retainers occupied the same houses
as elite families, while Bolscher (1989:50) reports that
nobles always outnumbered commoners. These
observations are remarkably similar to Teit's (1909:576)
observation that one half to two thirds of some Interior
groups were elite families. Ray (1942:228-229) also
reports that slaves lived in the same house as their
masters for all Plateau groups, although commoners
sometimes lived apart from nobles. While it may not
be entirely justifiable to infer prehistoric socioeconomic
organization only on the basis of early historic behavior,
the existence of such patterns in early historic times
certainly makes it seem likely that the same type of basic
organization could have occurred prehistorically
especially when supported by archaeological patterning.

A third reason for accepting the interpretation that
half of HP 7 was occupied by elites and half by low
ranking families is that the same pattern has been
documented in longhouses excavated at the Tualdad
Altu and Meier sites on the Coast (James Chatters
1989:176-177; Ken Ames, personal communication).
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Given the strong contacts of the Lillooet region with
the Coast and the overall similarities in economy and
other aspects of social organization, these well
documented Coastal occurrences lend support to the
notion that similar basic residential and socioeconomic
arrangements could have existed in the larger, more
powerful, Interior corporate group houses.

Thus, the existence of privileged and disadvantaged
domestic groups in the same house seems amply
documented by the archaeological remains in HP 7,
with the hearths in the west constituting the domestic
areas of the families with inherited rights to the control
of corporate affairs in the group, and in particular with
inherited ownership rights to the best fishing locations
(as ethnographically documented at The Dalles—Spier
and Sapir 1930:175). If families residing in the west part
of HP 7 had greater economic and social control within
the pithouse, this would explain why their hearths were
larger and more developed (assuming firewood was
generally difficult to procure due to deforestation in
the immediate vicinity of the site for winter fuel and
house construction), why their domestic areas
contained the only large storage pits in the house, why
cherts and chalcedonies concentrate in the west, and
why cores and primary flakes also concentrate in the
west (assuming that lithic materials of all types were
limited in supply and therefore valued).

The poorer status of the east may also explain why
dart points occur predominantly in the eastern half of
the house, assuming that bows and arrows were
relatively recent introductions used initially by elites
while the older, simpler, atlatl technology would have
persisted longer among poorer residents (Vol. I, Chap.
3). Similar technological differences between the
privileged half and the poorer half of large houses on
the Coast have been documented by Chatters (1989:176-
177) and Ken Ames (personal communication). In both
cases, the newer technologies (harpoons in one case,
metal blades in the other case) are restricted to the
privileged half of the houses while earlier hunting tech-
nologies characterize the poorer halves of the houses.

In addition, elite families would have had by far the
greatest access to deer meat (Romanoff 1992b). In this
respect the curiously elongated hearths in the southwest,
west, and northwest sectors may well have been
occasionally used for the drying of deer meatwhich was
critical for the holding of potlatches (ibid.). Even today,
as Desmond Peters demonstrated to me, elongated
hearths are built under long meat drying racks for the
jerking of deer meat (Fig. 6). Teit (1900:234) probably
refers to these types of racks when he states that meat
was dried on poles above fires inside lodges. Similarly
elongated meat drying racks and hearths are also
reported among other hunter/gatherers (Fisher



1993:257). As the least valuable part of any game brought
into the house during the winter, many bones might be
shared among all the domestic units in the house, elites,
commoners, and favored slaves alike. Because of the
rarity of winter kills, elites might also be expected to use
some of the bones for soups. The sharing or recycling of
bones from even the choicest cuts of meat with slaves
was certainly practiced in colonial America (Crader 1990)
and on the basis of the indications in HP 7, may have
been acommon strategy of elites to maintain the interest
and loyalty of supporters without giving away the most
desirable benefits of elite status. This may explain why
all the identifiable artiodactyl remains occur in the east
and central sectors. Given a similar low density of
mammal bone in high ranking Coastal households,
Samuels (1991:202) and Huelsbeck (1994:53) suggested
that low ranking domestic habits may have left much
more food refuse on housefloors whereas high ranking
domestic areas may have been more meticulously
cleaned. Samuels cites ethnographic support for this
interpretation. Thus, status related cleanup behavior may
also account, at least in part, for the differences in bone
densities between the two sides of the HP 7 floor. On
the other hand, these authors also suggest that bony
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portions of fish and meat may have been largely given
to the poor.

Similarly, I have observed that there is a significant
amount of meat which remains attached to the
backbones of salmon after filleting. These backbones,
or “neckties" are bundled up separately from the
boneless fillets (Kennedy and Bouchard 1992:292,294;
Romanoff 1992a:235). Most people today do not even
bother keeping the backbones since they are no longer
essential for survival. Backbones were probably
considered less desirable as food than the fillets
undoubtedly because of the small amount of food on
them and the effort necessary to extract the dried flesh.
Thus, given the abundance of dried salmon in most
years, it does not seem surprising that elite families
would prefer to eat only the dried boneless fillets and
would pass on most of the less desirable backbones to
lower status members of the household. Nastich
(1954:46) records that Lillooet slaves were given only
"leftovers" to eat. Even in contemporary industrial
society elites tend to eat prime boneless cuts while
lower classes eat cuts with large amounts of bone and
even buy soup bones (William Rathje, personal

Figure 6: A traditional wood frame made by Desmond Peters, Senior (in photo) for drying and smoking deer meat. Note
the elongated form of both the frame and the hearth. Similar elongated hearths occur on the floor of HP 7 (see Fig. 4A).
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communication). lIronically, this would mean that for
salmon the absence of bone might indicate either
extreme wealth (because only boneless fillets were
consumed) or extreme poverty (because everything,
even the bones, was consumed). On the basis of the
floor distribution of salmon bones in HP 7, it appears
to have been largely commoners and slaves in well-off
households which ate the meat adhering to the salmon
backbones, but felt satisfied enough (and were careless
enough) to discard some of the remaining bones
without boiling them up in soups. Most such bones
were undoubtedly gathered up periodically and
thrown on the roof for dogs to eat, however enough
random pieces escaped housecleaning to provide
striking distributional patterns across the floor of HP 7.

One of the dcities of slaves was to cook for the
families in the house of their owners (Teit 1912a:242),
and the dense concentrations of salmon bones in the
eastern sectors of the HP 7 floor may also represent
general cooking or food preparation activities on the
part of slave or low ranking families for general
household consumption although the small and weakly
developed hearths in the east half of the house argue
against this interpretation. An alternate possibility
might be that the vertebrae on the floors which are
dominated by pink salmon, represent fish caught and
eaten during the late fall pink runs by the commoner
residents of the houses while the higher status families
traveled into the Montane Parklands for the most
productive and valuable hunt of the year.

Finally, because the eastern half of HP 7 is actually
dug out of the side of a terrace slope, it was most
susceptible to water seepage and even some roof
collapse as revealed in the strata (\Vol. Ill, Chap. 4). This
provides a good practical reason why the eastern half
of the HP 7 floor might be a less desirable location for
domestic residences, and why elite families would have
avoided the area. It also may explain why an earthen
bench was created (i.e., to reduce seepage problems).

Specialized Activity Areas

These considerations are also potentially relevant
in considering possible specialized activity areas. There
are three of these: the northeast sector, the western floor
center, and the southern floor center. In addition,
different kinds of activities characterize the areas
between the hearths and the walls versus the areas
between the hearths and the center of the house.

Perhaps partly due to seepage and roof problems,
but perhaps largely due to lighting considerations, the
northeast sector of HP 7 (like the northeast sector of
HP's 3 and 12) appears to have been a periodic place
where people would congregate for craft activities. This
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may also have been the sector in which a side entrance
could have been located. Whether or not it was also the
residence of a lower status domestic group is difficult to
determine, but the low incidence of fire cracked rock
(Fig. 4B) associated with this hearth and the unusually
low incidence of unidentifiable mammal remains
(indicating, as does the analysis of heavy fractions of
flotation samples, that little bone reduction occurred
here—see Vol. Il, Chap. 9) together with the high fish
bone concentrations (possibly from snacking), the
unusually high concentration of beaver incisors
(associated with woodworking), and the emphasis on
primary flakes to the almost complete detriment of billet
flakes (Vol. I, Chap. 13; Spafford 1991:110), all make this
sector appear unusual enough to warrant the suspicion
thatitwas used as aspecial activity area. Prentiss (Vol. |,
Chap. 13) also thinks that the neighboring, eastern sector
may have been used as a corridor zone, but there are
few other supporting indicators for this interpretation.
Although the possibility of a family engaged in
specialized craft activities associated with their domestic
area in the northeast sector cannot be definitively ruled
out, the suspected similar specialized activity areas in
the northeast sectors of HP's 3 and 12 make this seem
less likely.

Sometime before the abandonment of the house, a
large amount of roof soil evidently collapsed down onto
the floor of this sector and was never removed, but seems
to have simply been left as a sloping intrusion onto the
floor from the wall. While the roof was undoubtedly
repaired, this made the northeast sector unfit for much
besides refuse accumulation or storage, which may also
explain some of the artifactual and faunal characteristics
of the sector. The intrusion of the roof into the northeast
sector may also explain the presence of what otherwise
appears to be a relatively normal domestic hearth and
associated artifactual suite in the northeast center of the
floor. That is, a small domestic group being unable to
occupy the northeast sector due to the accumulation of
roof collapse may have simply set up residence
somewhat further toward the center of the floor, away
from the collapsed roof material.

The west central sector of the floor seems like an
unlikely location for a domestic residence, and may
have been simply an extension of the use of the floor
by residents of the west and northwest sectors since it
falls entirely within Spafford's "central zone" (Fig. 5E)
as does the east central sector. In fact, the entire central
area of the floor exhibits a distinctive debitage profile
which Prentiss interprets as debitage from a combin-
ation of prepared core and bipolar reduction (Vol. I,
Chap. 13).

The south central sector is perhaps the clearest
example of a special activity area, but this is due to the



extreme paucity of all classes of archaeological remains.
The only obvious explanations for such a stark contrast
with the rest of the floor involve high degrees of foot
traffic as might occur at the bottom of a ladder, or a
special ritual space such as the heads of Mandan
pithouses systematically established (Wilson 1934).
Although the loam that occurs primarily in this sector
is probably a naturally occurring deposit within the till
gravels, it may well have helped determine the house
location. Grant Keddie (personal communication)
informed me that at Canoe Creek, Jack Koster and his
wife reported that “clay" was traditionally put on floors
for dancing and that oply larger houses were used for
dancing. Given the absolute rarity of clay in the Interior,
Koster may have been referring to fine loam or silt. Teit
(1909:610, 669) also states that large houses were used
for dancing and feasting, which would also make sense
if they were the richest houses. The Porno also put clay
on dance areas in pithouses (Barrett 1975:49). In this
respect, itis probably more than coincidental that HP 1,
one of the largest houses at Keatley Creek, also has a
loam floor in its south central sector, and in this case
the loam may have been introduced or at least been
displaced laterally.

While the identification of specific sectors as
specialized activity areas is difficult and ambiguous at
best in HP 7, it is more clearcut in HP 3, and still more
apparentin HP 12. On the other hand, in HP 7, for each
domestic area there is quite clear evidence for the use
of the wall area (between the hearths and the wall),
versus the central areas (on the opposite side of the
major hearths (i.e., toward the house center) for
different activities. Conifer needles, grass and
chenopod seeds, debitage, cores, expedient knives,
large billet flakes, primary flakes, projectile points, and
heavily retouched scrapers all concentrate largely in
the outer zone between the hearths and the house walls.
Some of these occurrences appear to represent sleeping
and storage activities. Ethnographic accounts from
many groups report the use of raised wooden platforms
for sleeping or the placing of a log parallel to the wall
with the space between the log filled with boughs (Teit
1906:213; 1909:676; 1909:678; Laforetand York 1981:120;
Bouchard and Kennedy 1973; 1977.64; 1985:35;
Kennedy and Bouchard 1977:Tape 1; 1978:36). Platforms
might be made of poles or planks (such as those
recovered in HP 3). It seems highly likely that poorer
small houses might only use mats placed directly on
the ground for sleeping as described by Isaac Willard
for the Adams Lake region (Kennedy and Bouchard
1987:262). It is difficult to tell how widespread each of
these practices may have been prehistorically since
raised sleeping platforms generally do not seem to leave
clear archaeological indicators.
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There is considerable evidence that the areas under
the sleeping platforms and/or behind them, along the
walls, were used for storage as a general practice
throughout western North America (Hill-Tout 1978b:
109; Barrett 1975:39; Binford 1983:164,180). These areas
contained both food and personal effects. Other storage
areas for more bulky items and food soon to be
consumed, existed in the form of pole shelves or series
of hooks that ran around the house or were at least part
of every domestic area (Teit 1906:213; 1909:688; Laforet
and York 1981:120; Kennedy and Bouchard 1987:262).
In the largest houses, it is possible that some shelf-like
constructions became substantial platforms or lofts
which were also used as landings for entrance ladders.
Such a feature could account for the line of large posts
near the center of the floor in HP 7.

Binford reports that Eskimos used their sleeping
areas as work and eating areas where significant
amounts of refuse were left. On the Coast, Maugher
(1991:72) ethnographically and archaeologically
identified wall benches as used for sleeping and work.
This is precisely the pattern that occurs at Keatley Creek
where, as is clear from the concentration of debitage near
the wall areas, active manufacturing and use of objects
also took place, perhaps while seated on bedding
materials (\Vol. I, Chap. 13; Vol. I, Chaps. 2,7,9,11).

Avery different suite of objects clusters on the other
side of the hearths facing the center of the floor. In this
zone, the greatest concentration of non-food seeds, fire
cracked rocks, utilized flakes, biface fragments, notches,
drills, perforators, small piercers, and spall tools occurs.
Many of these tools appear to be associated with
activities that generate messy wastes (boiling,
butchering, defleshing or stretching wet skins [Teit
1900:185], shaving wooden shafts) or which probably
involved the working of cumbersome objects requiring
more free space. Many of the activities carried out in
the "central zone" may have been carried out by
women (especially food preparation, boiling, and hide
working) and thus the central zone could constitute a
sexual division of work space similar to that described
for the Eskimo by Binford (1983:180). However, other
central zone activities, represented by unusual numbers
of notches and bifaces, were more likely carried out by
men (Vol. I, Chap. 12). It seems reasonable to assume
that men did most woodworking, and manufacturing
of items used in hunting and fishing and warfare, while
women processed most food, hides, and made mats
and baskets (Vol. Il, Chap. 2; Teit 1900:182, 185, 297;
Turner 1992:425,433). Hides were dressed inside houses
during cold weather. There also appears to be a mixture
of male and female activities represented in the outer
zone, or wall area, assuming that most debitage was
generated by men and that expedient knives were used
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by women for cutting or tailoring buckskin. The
possibility that many of the items in this outer zone
were stored rather than used here makes activity
inferences involving many tools and primary flakes less
certain. Nevertheless, given all of the above observa-
tions, it might be suggested that there is a basic sexual
division of space represented in the artifact distribu-
tions. | would suggest that cooking rocks and anvil
stones are likely to be strongly related to amajor female
activity locus, while the sleeping and lounging activity
areanear the wall were occupied by males dining meals
and used by them for the performance of many
activities due to the relatively higher status of males in
the households (Vol. Il, Chap. 16). Traditional stories
indicate that women generally occupied areas opposite
from men across tlie hearths and that the men reclined
on mats (Teit 1909:674; 1912a:237; 1917:23). These
accounts seem to be reflected in the concentration of
fire cracked rocks on the sides of the HP 7 hearths
opposite the sleeping areas. Thus, the archaeological
interpretations of the sexual division of space seem
reasonably well grounded.

Domestic Status and
Specialization Differences

In addition to the most striking material patterns that
seem to be associated with domestic groups, class
differences, and activity areas, there are also other
differences between floor sectors where separate
domestic groups seem to have resided. These differences
seem to be most easily explained in terms of varying
economic aptitudes, preferences, and relative socio-
economic positions within the household hierarchy.

One of the aspects of Australian Aboriginal life that
| found most interesting during my ethnoarchaeological
work there was the striking variability in individual craft
preferences and abilities (Hayden 1979). Within the
egalitarian Aboriginal communities, not everyone
performed the same tasks or did them with the same
frequencies. Some individuals were better hunters, some
were better at stone knapping, some were better at
woodworking. Generally those who were best at a
specific task did most of this kind of work for their close
kin and friends, and everyone shared what they could
produce. This did not mean that individuals who were
less gifted at stone tool production never engaged in
stone knapping or could not produce tools that would
work, but they did significantly less of this work than
those who were good at such tasks. | observed similar
idiosyncratic variability in abilities and material
patterning between households in my ethnoarchaeo-
logical work among Highland Maya Indians (Hayden
and Cannon 1982,1984). | believe that the vast majority
of the residual variability in debitage and artifact types
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between floor sectors within HP's 7 and 3 (i.e., variability
beyond the underlying 50% similarity in tool types
between floor sectors) is due to just such idiosyncratic
factors as well as the vagaries of chance in determining
what tools are lost, discarded, not removed with refuse,
displaced, mixed with other strata during excavation,
recognized as artifacts during excavation, and con-
sistently (as well as accurately) classified.

However, beyond the idiosyncratic and random-
izing noise that can be expected to occur between
domestic groups, there are indications of more
pronounced differences that cannot be as easily
explained by such factors. Clearly, personal preferences
and idiosyncrasies grade imperceptibly into economic
specializations, and it is not always possible to
recognize the dividing line, but examination of the issue
is worthwhile.

As in HP 3, the strongest case that can be made for
specialized economic or socioeconomic roles involve
the southern sector and the northwestern sector. As in
HP 3, the southern sector of HP 7 stands out primarily
due to the lack of materials. In HP 3, this involved a
lack of fish bone; in HP 7, there is a general lack of
everything except hearths and fragmented mammal
bone, and a fragment of nephrite ornament or tool in
the sector's storage pit. This lack of objects extends to
the center of the floor. The presence of dense conifer
needles and some tools in the southern sector make it
appear that some domestic activities were occurring
here, but much less of the banal work that typifies the
rest of the house seems to have taken place there. In
fact, the entire pattern of complementary activities on
the wall vs. central sides of the main hearths breaks
down and disappears in the southern sector (Fig. 5E).
Similarly, in our chemical analyses, the high calcium
soil values that characterize the other hearth areas are
absent around the southern sector hearth, leaving a
conspicuous "hole.”

To explain this material patterning, it is worth
noting that one general cross-cultural trend which
emerges with increasing concentration of political
power is that political leaders and their families spend
increasing amounts of their time in organizing and
administrative activities and much less of their time in
mundane subsistence activities. In fact, they generally
try to distance themselves from commoners by
avoiding such work (Krause 1956:109; Arima 1983:69-
70; Oberg 1973:25, 30, 87; Swanton 1909:50; Garfield
1966:16; Romanoff 1992b:490, 497). The chiefs of most
ethnographic Plateau groups, including the Lillooet,
even had a special spokesmen that served them as
heralds and orators, presumably so that they would
not have to address commoners directly (Ray 1942:229).
I suspect that this special status of the house chief and



his exemption from common work may be the reason
that there is so little material in the south sector.

Some people have suggested that because pithouses
are round there should be no preferred orientation by
which internal hierarchies could be arranged. However,
in the case of HP 7, seepage along the east wall may
have provided one such structuring principle.
Moreover, before any excavations had begun at the site,
we had postulated that the southern sectors might be
the preferred domestic areas within pithouses because
the roof and soil of the south would be warmed by the
winter sun rendering the southern spaces inside the
pithouses slightly more comfortable in winter. Notable
differences in ambient temperatures occur in adobe
rooms according to their orientation to the sun (Thomas
1988:576), and it seemed probable that similar variation
could occur inside pithouses.

In addition, as analysis proceeded, it became
apparent that lighting might also play an important role
in structuring relative residential positions within
pithouses. Winter light would certainly best illuminate
the north and especially the northeast sectors inside
the pithouses, leaving the southern sectors in relative
obscurity. This factor might make the south most
desirable for two reasons. First, the most desirable area
for people to congregate to carry out craft activities
would be in or around the northeast. Chiefs or elites
who wanted to distance themselves from commoners
might not want to reside near such activity areas.
Second, it appears to be a cross-cultural pattern that
individuals of highest status in a household reside
farthest from the entrance to the house (e.g., Arima
1983:62; Sproat 1987:93-94; Kan 1989:90; Emmons
1982:78, 80; Frayser 1985:166; Wilson 1934:363; Deal
1987:77-78; Loude and Lievre 1984:58). The same
locational pattern also seems to characterize sacred
areas in houses, which are frequently also the places
where the most important families reside. This is
probably for defensive and security reasons, but is also
undoubtedly related to the innate feeling that those of
most importance should not be readily accessible to
any friend or foe. | assume that the best place to enter a
pithouse would have been with the ladder descending
in the north or east where, again, the lighting would
have been the best. This would allow those entering to
see better, and it also allowed residents in the southern
shadows to determine more easily who was entering
the pithouse and what their intentions were without
having to reveal themselves. From these perspectives,
the south would have been the best place to reside.
Thus, if side entrances were presentin HP's 3 or 7, they
could be expected to occur in the north or northeast
sector. Such an entrance might be related to the roof
slump in the floor of HP 7 in the northeast sector.
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If the south sector was the domestic area of the house
chief, with a possible ritual and dancing or performance
area in front of him that utilized the large naturally
occurring patch of glacial loam forming the center floor,
it might be expected that the hearths immediately
flanking him on either side would be occupied by fairly
high ranking families to the west and special status com-
moners or slaves to the east. Given the strong oral and
ethnographic traditions of multiple wives for the most
wealthy and powerful men in Lillooet communities
(Teit 1900:326; Romanoff 1992b:479; Nastich 1954:61),
the southwest sector and the southeast sector may have
well been occupied respectively by a high-ranking elite
wife and a concubine or slave or a family of slaves. In
fact, Teit (1898:59) recorded an accountin which multiple
wives resided on either side of their husband in ahouse-
pit. Slaves were primarily women (Teit 1930:277) and
slave women were frequently taken as secondary wives
(see Kennedy and Bouchard 1977:Tape 4; Kamenskii
1985:49). Slaves could be expected to occupy the least
desirable locations within a pithouse, however, favored
slaves or slave wives might be expected to reside
immediately adjacent to chiefs to protect them or to act
as a buffer. Such favored status may explain the unusual
concentrations of fish bones and spall tools in the south-
east. As noted in the discussion of HP 3, slaves per-
formed all the most onerous tasks including food prepar-
ation. On the other side of the suggested chief's domestic
area, the southwest sector is remarkable in terms of its
general absence of fish and mammal bone (although
analysis of heavy fractions of flotation samples indi-
cates that these remains were consumed in the sector
and concentrations of potassium and phosphorous
indicate that it was one of four major food preparation
or consumption areas in the house (Vol. Il, Chaps. 6
and 9) accompanied by one of the few real concentra-
tions of charred seeds away from the wall (Vol. I, Chap.
4). A similar concentration of seeds occurred in the
southwest sector of HP 3. One of the few charcoal
concentrations occurs in this sector possibly indicating
that it was one of the few hearths to be used on a more
regular basis. Two of the largest storage pits are also
found in this sector. In Porno multi-family houses, a
single hearth was used by all women in the structure
forjointly baking a large bread which was then shared
(Barrett 1975:39). The communal use of the Porno hearth
was due to the need for a large fire for baking. In HP 7,
the concentrations of plant food seeds around only one
or two locations (including the southwest sector) may
represent a similar situation although there is no
indication that bread per se was used at Keatley Creek.
Interestingly, among the Porno, the hearth used for
baking reverted to normal floor use between bakings,
a pattern that also seems common at Keatley Creek,
especially in HP's 3 and 7.
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Kusmer interprets the lack of large bones in the
southwest sector in comparison to small fragments as
evidence for intensive trampling; however the
concentration of meso-sized bones (1-10 mm) found
in the south and southwest sectors are denser and more
wide-spread than those of other sectors (Vol. I, Chap.
9). Thus, meticulous idiosyncratic care in cleaning up
food refuse may equally well explain the absence of
bone remains in the southwest sector of HP 7. On the
Coast, Samuels (1991:202) and Huelsbeck (1994:53) cite
early historic accounts to the effect that commoner
households were "incomparably" more filthy than
those of higher status households. They suggest that
greater cleanliness and more systematic removal of
food refuse among higher status families may explain
the lower density of mammal bone in the coastal high
status houses.

The other likely location for a domestic area in HP 7
reflecting special status or involved in a specialized
economic activity is the northwest sector, situated more
or less opposite to the southern sector—similar to the
suggested opposition of high status domestic areas in
HP 3. As in HP 3, there is an indication that some of the
occupants of HP 7 were more involved in hunting than
otherresidents. Notably, the evidence forbone processing,
the unusually large and numerous anvil stones, and the
unusual variety of faunal remains associated with the
northwest sector of HP 7 seem to reflect very successful
hunting or unusual status. Faunal remains in this sector
include: grizzly bear, deer, red fox, mussel shell, and sheep.
Furthermore, the multiple large storage pits in this sector
contained dentalium shells, copper, and a large collection
of dog remains representing at least eight individuals,
while storage areas along the wall contained a cache of
spall tools. In addition, as in HP 3, the distribution of
charcoal indicates that the hearth in this sector was one of
the most intensively used hearths during the terminal
occupation, if not the most intensively used, and it is
associated with the only other concentration of burned
seeds away from the walls besides the concentration in
the southwest sector. In sum, one or more of the residents
in the northwest sector seem to have been unusually active
ineconomic activities in general, and hunting and trading
and possibly ritual activities in particular. In terms of
productivity, this appears to be the strongest domestic area
in HP 7, and it is perhaps not inappropriate that it is
situated in opposition to the other area that appears to
warrant consideration as the residence of a high status
domestic group. This may be comparable to the
archaeological identification of separate administrative
and executive roles for domestic groups in the houses at
Ozette on the Coast (Gleeson et al. 1979). It is also worth
noting that ethnographically, Jewitt (1974:50) observed
that the nextin rank to the house chief resided "opposite"
the chief, "on the other side" of the house. Drucker
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(1951:279-280) recorded a similar opposing location of
elites in Coastal houses, and this same arrangement may
well have characterized Interior pithouses. Perhaps one
or more residents in the northwest sector of HP 7 were
specialized hunters or warriors or both, and as such were
given the responsibility of protecting the base of the
entrance ladder in the north of the house. As very high
ranking families, they may also have had slaves or lower
class concubines residing in the sector with them, which
may account for the anomalously high density of fish
bones in this sector compared to other sectors in the west
part of the house.

Summary of Housepit 7

In sum, there are fairly sound indicators that 7-8
domestic groups resided in HP 7 arranged in a circular
fashion around the periphery of the floor with another
possible group residing in the center of the floor in the
north. The west half of the house appears to have been
occupied by hereditary elite families that held title to
corporate group resources, while poorer commoner
families and/or slaves occupied the eastern half and
perhaps some parts of the north central floor space. In
many respects this corporate group organization can
be viewed as a kind of forerunner of modem corporate
organization, especially family-based corporations. The
hereditary elite occupied the roles of principal
shareholders and decided corporate policies amongst
themselves with the house chief being the principal
administrator. Commoners occupied the roles of
employees with varying amounts of economic and
political leverage in corporate affairs depending on the
circumstances.

The northeast sector and parts of the central floor
are the most likely areas to have served as communal
activity areas. Domestic areas were clearly divided into
two complementary activity areas on either side of the
hearth: the bedding areas against the walls being used
for smaller, lighter crafts and storage, and for snacking
on dried salmon backbones, while the more central side
of the hearths were used for cooking and more waste-
producing activities. Within the elite series of domestic
groups on the west side of the house, the southern and
northwestern sectors appear to be the most likely
candidates for economically (the northwest) and
politically (the south) specialized roles, with the
possibility of multiple wives or slaves associated with
each area.

From the distribution of artifact types such as bone
awls, endscrapers, spall tools, projectile points, bipolar
cores, perforators, bifaces, notches, scrapers, and
expedient knives, as well as the widespread distribu-



tion of prepared core reduction debitage, bifacial
reduction debitage, resharpening debitage, with the
widespread culling of acute and steep edged flakes
across the floor (Vol. I, Chap. 13; Vol. I, Chap. 11) it is
apparent that certain basic manufacturing tasks were
distributed more or less uniformly among all domestic
groups throughout the household—except for those in
the southern sector.

O verview

Combining all of the material patterning at our
disposal, it has been possible to propose a number of
interpretations about the socioeconomic structure of
different sized housepits at Keatley Creek. | feel the
basic interpretations are quite sound and are well
supported by the data. These basic conclusions include
the notion that residents of small housepits ranged from
rich (probably specialists) to poor. The socioeconomic
organization of the poorer households was relatively
egalitarian with many activities conducted on a
communal basis, similar to the socioeconomic organ-
ization of generalized hunter/gatherers. Material
patterning on the floors of these housepits therefore
reflects activity locations rather than social or economic
groups or hierarchies.

In contrast, large houses were groups of hier-
archically organized domestic units. Material pattern-
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Chapter 2

MMM WYTWWWWWWWTWW
Pithouses on the Interior Plateau of
British Columbia: Ethnographic Evidence
and Interpretation of the Keatley Creek Site

Diana Alexander

Introduction

This chapter summarizes ethnographic information
on the construction and use of pithouses of the British
Columbia Plateau. Using a direct historical approach,
this summary can aid in the archaeological interpre-
tation of artifacts and features found in the housepits
at Keatley Creek. Although ethnographic accounts of
the construction and use of pithouses on the Interior
Plateau are numerous, little attempt has been made to
consolidate and evaluate this information. Archae-
ologists often cite ethnographic evidence only where it
lends support to conclusions or interpretations
previously derived from the direct observation of the
excavated remains. Some researchers only consider the
ethnographic evidence following excavation, thereby
limiting the questions they could ask of the excavated
material by not collecting and excavating sites in a
manner that would provide the necessary material
evidence to properly evaluate the issues. This lack of
ethnographic background research is often puzzling,
especially at sites from the late prehistoric period where
analogies based on ethnographic evidence are most
likely to prove successful.

The research presented here was stimulated by the
need to interpret the archaeological evidence gathered
from the excavation and testing of 23 housepits at the
Keatley Creek Site. Ethnographic evidence was
examined prior to this research, and the techniques
employed allowed for the examination of possible
changes in the ethnographic pattern of pithouse use
over time. Nevertheless, the ethnographic background
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search was fairly limited, and the archaeological
patterning could not always be easily interpreted. This
more detailed examination of ethnographic evidence
is intended to answer some of the unsolved problems.

Six basic questions were addressed in this research:
Why did these people build pithouses?

When were the pithouses built?

Where did they build their pithouses?

How did they build a pithouse?

What did they do inside their pithouses?
Who lived in the pithouses?

1)
2)
3)
4)
5)
6)

The last pithouse to be built in the Lillooet area was
constructed in the 1880's (Bouchard and Kennedy
1973:42 [Lillooet]). By the 1890's, when the earliest and
most detailed ethnographic studies were made, almost
all natives in the study area had abandoned pithouses
(also referred to as underground houses or earth lodges)
in favor of Euro-Canadian style cabins (Teit 1900:195
[Thompson], 1909a:495-496 [Shuswap]; Bouchard and
Kennedy 1973:42 [Upper Lillooet]; Laforet and York
1981:116 [Thompson]). Where citations refer to specific
groups, they will be listed in brackets after the citation.

To begin with, the investigation focused on the
published and unpublished accounts of the first
ethnographers, geologists, and explorers to visit the area.
Their information was gathered in the nineteenth century
when native informants still remembered a traditional
way of life largely unaffected by white culture.
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All of the early pithouse photographs (Smith 1987:183;
Teit 1900:Plate XV; Nabokov and Easton 1989) located
during this research, and two of the most frequently
cited pithouse illustrations (Dawson 1892:Fig. 2; Teit
1900:Figs. 135 & 136; see Fig. 1) were made from three
standing, but abandoned structures from the Nicola
Valley. Another important early illustration was based
solely on verbal descriptions (Boas 1891:Figs. 20 & 21,
see Fig. 3). It also appeared that many of the early
accounts of pithouses were based on interviews with
only a few informants. The result was an idealized and
static view of pithouses. The variability that must have
existed, given the vagaries of human nature, was often
missing (Vol. Il, Chap. 15). Also missing from the puzzle
were many pieces of information about the inhabitants'
daily lives. For example, even the most comprehensive
early accounts (Teit 1895,1900,1906,1909a, 1930; Dawson
1892; Boas 1891) provided few details of the activities
and objects inside the pithouses.

Consequently, the literary research expanded to
include more recent accounts, which addressed these
issues. Some of these reports related the childhood
memories of informants who had actually been inside
an occupied pithouse, while others recounted the
experiences of their elders (Condrashoff 1972a, 1972b,
1974; Green 1972; Green, Condrashoff and Speitz 1974;
Kennedy and Bouchard 1977,1987; Smyly 1973; Surtees
1975; Bouchard and Kennedy 1977, 1979). The most

Figure 1. lllustration of a Pithouse, by James Teit (1900:193).
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comprehensive information was provided in Annie
York's account of Thompson pithouses (Laforet and
York 1981). Additional details were gleaned from
Interior myths and stories which incidentally refer to
details of pithouse life (Teit 1909a, 1912a, 1912b, 1930;
Boas 1917).

The present investigation was not limited to an
examination of reports on the Lillooet and Shuswap—
the groups that were known to have occupied the
Keatley Creek area at contact. Information on many
other peoples from the Interior Plateau was also
examined. The search did not extend worldwide, but
some additional knowledge was gained from the cursory
examination of literature on other cultures. Archaeo-
logical evidence from Keatley Creek was also used to
gain further insights into the traditional use of pithouses,
but only where the evidence was unambiguous.

The text and references in this paper clearly identify
whether a custom was known to have been followed by
groups in the study area, or whether a practice was
inferred from information gathered on other Interior
Salish groups, or from even more distant cultures and/
or environments. The native groups referred to in the
citations are indicated in the square brackets following
the citation. Inferences based on information from other
Interior Plateau cultures should be very strong since,
according to Teit, the pithouses of the Upper Thompson,
Upper Lillooet, Chilcotin, Shuswap, and Okanagan

Figure 2. lllustration of a Pithouse, by George Dawson (1892:7).



were builtin exactly the same way, and those of the Lower
Thompson and Lower Lillooet were almost, if not
exactly, the same (1895,1900:192,1906:212,1909a:492,
1909b:775). Anglicized versions of native group names
are used throughout the paper, primarily because these
versions were used in most of the examined texts.

W hy Pithouses Were Built

Why did the people of Keatley Creek build
pithouses? Pithouses were not the only type of structure
used in the area. Native groups in British Columbia
built an astonishing array of different house types, with
each group constructing at least two or three different
kinds of shelters. For example, in addition to pithouses,
the Lillooet and Shuswap built small brush lean-tos,
and both conical and larger rectangular shelters covered
with bark, poles, branches, or mats, and banked with
earth in cold weather (Alexander 1992:132-136).
Despite the effort involved in construction and the
existence of serviceable alternatives, pithouses were the
preferred winter dwelling. For example, among the
Lillooet only the lazy (and by implication poor) people
who did not help in pithouse construction were forced
to spend the winter in asummer lodge (Bouchard and
Kennedy 1977:63; see also Teit 1930:226; Boas 1917:22),
while among the Southern Okanagan, where the
climate was milder and more people used above-
ground structures, pithouses were generally built only
by the "wealthier and more industrious people" (Post
and Commons 1938:40). Three factors seem to have
strongly influenced the choice of structure and led to
the preference for pithouses at Keatley Creek: climate,
the availability of trees for construction and firewood,
and group mobility.

It was obvious even to early investigators that pit-
houses were found almost exclusively in environments
with long winters typified by cold, but dry conditions.
Armed with more accurate maps, detailed climatic
records, and additional ethnographic accounts, modem
archaeologists have been able to plot the worldwide
distribution of pithouses (Gilman 1983:84), and clearly
demonstrate a correlation between pithouses and
climate (Gilman 1983:94-97; Hayden et al. 1996).

The reasons for this relationship between weather
and house type have been alluded to by native
informants and speculated on by archaeologists. The
most obvious reason for building pithouses in cold
climes was that they were warmer than other structures.
Natives repeatedly asserted that the semi-subterranean
pithouses were always warm and comfortable in the
winter (Teit 1900:194 [Thompson]; Lenihan 1877:4
[Stalo]; Mitchell 1925:5, 12 [Shuswap]; Bouchard and
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Figure 3. lllustration of a Pithouse, by Franz Boas (1891:633).

Kennedy 1973:41 [Lower Lillooet]), in fact, so warm that
blankets were not always needed (Post and Commons
1938:41 [Southern Okanagan]). A few early observers
actually report that the pithouses were "oven-like dens"
(Champness 1972:92 [Thompson]), or "excessively
warm from the numbers congregated together in so
small and confined a space. They are frequently obliged,
by the drifting billows of sand, to close the aperture,
when the heat and stench become insupportable to all
but those accustomed to it (Kane as cited in Rice 1985:99
[Walla Walla])." Archaeologists argued that the soil
surrounding the base and covering the roof provided
the pithouse with much better insulation than could be
expected in any above-ground structure, while native
informants discussed how the heat of the fires was
retained inside (Kennedy and Bouchard 1978:36 [Lower
Lillooet]; Laforet and York 1981:120 [Thompson]).

Since the pithouses were better insulated, they also
required less wood for heating (Teit 1928:114 [Columbia
Salish]). Shuswap informants and fur traders maintain
thatonly a very small fire was needed to heat a pithouse
(Anderson 1863:77; Green 1972:2-3; see also Rice
1985:99 [Walla Walla]), and in some Lillooet pithouses
the fire was only lit for one hour every morning and
one hour at night (Bouchard and Kennedy 1973:41).
This contrasts with conditions in the large above-
ground earth lodges of the Hidatsa (on the American
Plains) where a fire was kept constantly burning, and
where in extremely cold weather the family abandoned
the main lodge for a smaller annex that could be more
easily heated (Wilson 1934:405).
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Hill-Tout (1907:58) made some of the earliest
observations on the relationship between the insulating
properties of pithouses and the need for firewood:

The Dene tribes [primarily Carrier and Chilcotin]
protected themselves from the rigours of the winter
by keeping up huge fires night and day in their
ordinary winter-lodges, which being wholly above
ground, needed more heat to make them com-
fortable than did the Salish underground dwvellings.
But these large fires meant the consumption of
considerable quantities of wood, and as the Carriers
possessed but few facilities for felling and cutting
up trees, and no ready means for its transportation
when cut up save the backs of their women, and as
the amount of suitable firewood available in any one
center was soon exhausted, one winter at most was
as long as they could stay in any one place.

Body heat may have provided much of the warmth
in the pithouses (Vol. Il, Chap. 16). In Shuswap pithouses
occupied by three or four families the inside temper-
ature in very cold weather was describe as "mild,"
while in pithouses used for very large social gatherings
(100 people), body heat made the interior temperature
uncomfortably hot (Goode 1861-1890, as cited in
Kennedy and Bouchard 1987:261). Some archaeologists
have suggested that body heat alone may have been
used to provide most of the heat in the house, especially
for poorer families that may have lacked the tools and
warm clothes (Nastich 1954:24 [Lillooet]) that may have
been needed to gather large quantities of wood in
winter weather (Hayden et al. 1996). Crowding into
multi-family pithouses could have been an inexpensive
and efficient means of heating for both rich and poor
families, and may explain why multifamily dwellings
are more common in colder climates (Hayden et al.
1996). Crowded or not, pithouses seem to have required
less wood to heat than other structures, asaving of time,
energy, and resources, which would have been
appreciated by any group. The large resident popu-
lation of Keatley Creek must have put heavy demands
on the local supply of wood for fires and construction,
thus favoring the use of pithouses.

Pithouses are also associated with dry environ-
ments. The Stalo rarely built pithouses south of
Chilliwack because "the ground was too low and it was
difficult to keep water from seeping in" (Duff 1952:46).
Barnett (1944) noted that at least four coastal peoples
built underground dwellings, but they were un-
common, acostly luxury, and built either for protection
intime of war, or as a cold weather residence, especially
for the weak and infirm. Their construction also differed
from that of pithouses on the Interior Plateau, with a
deeper hole and a flat roof at ground level. Given the
amount of precipitation in the rainforests of the Coast,
it is not surprising that pithouses were rarely con-
structed in coastal environments. On the other hand,
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the semiarid conditions found at Keatley Creek would
have encouraged the construction of pithouses.

The availability of suitable building materials may
also have influenced the type of housing used by the
inhabitants of Keatley Creek. On the coast, where cedar
for planking was abundant, plank houses were the rule.
In drier portions of the Interior Plateau, where cedar
was uncommon, poles, branches, bark, and mats were
the preferred building materials, and pithouses were
the preferred winter dwelling. Native groups living at
the transition zone between these two environments
blended the two technologies or used both. For
example, at Mount Currie, on the southern border of
Lillooet territory, the people built pithouses, but dug
shallow foundations and used cedar planks in
construction (Bouchard and Kennedy 1973:41). Like the
Stalo, they also built as many, if not more, plank winter
houses (Teit 1906:213 [Lower Lillooet]; Duff 1952:46
[Stalo]; Hill-Tout 1978c:47[Chilliwack]).

These analyses explain why pithouses were
uncommon on the wet, cedar-rich coast and in warmer
southern climes, but it raises the question of why
pithouses were not more common to the north of the
Interior Plateau. While some northern peoples lived in
environments possibly too wet for pithouses, precipi-
tation levels in some localities were not unlike those
found in moister parts of the Interior Plateau.

The answer may be found in the nature of the
resource base. With substantial and reliable salmon runs
in the Fraser River and with the technology needed to
catch and store this food in large quantities, the Lillooet
and Shuswap were able to be relatively sedentary and
maintain a high population density. Most of the more
northern hunters and gathers lacked this abundant and
reliable food source and had to live in smaller groups
and move more frequently in pursuit of their more
dispersed, mobile or unpredictable food resources.
These small northern groups probably could not afford
the time and energy needed to build a pithouse when
they could only occupy it for a short time each year,
and when it may have had to be abandoned the
following year if the food resources in the area fell
below survival needs. This scenario may also be used
to explain why some Shuswap and Chilcotin bands,
who lived in a suitable climate but lacked rivers with
reliable populations of spawning salmon, were not
typically building pithouses at contact (Teit 1909b:775
[Chilcotin], 1909a:494 [Lake Shuswap]; Lane 1953:146,
1981:403 [Chilcotin]). This relationship between
pithouses, population increases, subsistence, intensifi-
cation, storage and food preparation techniques, and
mobility has been discussed by Gilman (1983:258).

In conclusion, the people of Keatley Creek typically
built pithouses rather than above-ground structures



because: 1) in the cold winters of the Interior Plateau,
pithouses were better insulated and required less wood
to heat, 2) the dry conditions made subterranean
foundations practical, and 3) the abundance of salmon
in the Fraser River allowed for a high population
density and a more sedentary lifestyle where the greater
time and effort needed to construct a pithouse was
made feasible and effective by large groups living in
the same location for four to five months every year.

W hen Pithouses Were Built
Season

Pithouses were primarily used during the cold
winter months. In fact, the Lillooet and Shuswap names
for this structure are derived from the term for winter
(Kennedy and Bouchard 1987:257). Although some
informants deny that the pithouses were used at all
during the summer (Green 1972:2 [Shuswap]), other
native accounts suggest otherwise. Pithouses were
sometimes occupied during the summer (Kennedy and
Bouchard 1978:37 [Upper Lillooet]) to escape the heat
(Bouchard and Kennedy 1990:277 [Shuswap]), but only
"the very old stayed at the winter sites all summer"
(Post 1938:11 [Southern Okanagan]; see also Kennedy
and Bouchard 1978:37 [Lillooet] and Teit 1898:52
[Thompson]). Since young children spent much of their
time with their grandparents (Nastich 1954:50, 66
[Lillooet]), they too may have spent much of the
summer in the pithouses. The infirm and young were
probably left behind because it was difficult for them
to keep pace with fitter members of the family when
they traveled into the mountains or to other distant
localities to hunt, fish, and gather plants during the
warmer months. Even if they managed the trip, they
would be of little help at the distant camps.

Although most food was stored near the procure-
ment camps cmtil the winter (Post 1938:31 [Southern
Okanagan]), archaeologists (Alexander 1992:158) have
also speculated that the village was revisited periodically
during the summer and fall to store the dried foods
gathered on these distant trips. They may also have re-
turned to the village to pick berries in June and July
(ibid.). In summary, the pithouse village may have been
occupied all year, though the resident population would
have dropped dramatically outside of the winter season.

Based on ethnographic accounts, Interior Plateau
pithouses were occupied from late November or early
December, to February or late March, according to the
severity of the winter (Teit 1900:194, 238-239
[Thompson], 1906:223-224 [Lillooet], 1909a:517-518
[Shuswap]; Lane 1953:219 [Chilcotin]; Dawson 1892:40
[Shuswap]; Hill-Tout 1907:57 [Salish]; Kennedy and
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Bouchard 1987:258 [Shuswap]). The first extreme cold
and/or snow seems to have signaled the move into the
pithouse, while warm weather, the disappearance of
the snow, and the first growth of plants, heralded their
seasonal abandonment.

The Southern Okanagan built their winter homes
in early November (Post 1938:11). If the Lillooet and
Shuswap pithouses were also built or rebuilt in
November, this work would have taken place after the
main fall hunt when most of the winter food supplies
had been gathered, and before the winter snows. On
the other hand, people in the Nicola Valley were said
to have built their pithouses before the fall hunt (Post
and Commons 1938:41), possibly in September or
October. Even if a pithouse did not need to be rebuilt,
it required repair every fall since "there was generally
some subsidence of the earthen walls" (Laforet and
York 1981:121 [Thompson]). To prepare their pithouses
for winter, the women would bum juniper to freshen
the air, sweep out the pithouse, smooth the walls, and
repair or renew the bark lining (ibid.). The Chilcotin
conducted such work in November (Lane 1981:405),
suggesting that the inhabitants of Keatley Creek may
also have repaired their houses in November.

Lifespan

A pithouse was only inhabitable for approximately
20 years, after which time it had to be rebuilt or
abandoned (Green 1972:2; Kennedy and Bouchard
1987:260 [Shuswap]). Despite the preservation afforded
by the dry Interior Plateau climate, a pithouse was
commonly mined by wood rot. Some people attempted
to retard this decay by keeping a small fire burning at
all times (ibid.). In the wetter climate of the plains, the
Hidatsa had to rebuild their earth lodges every seven
to twelve years (Wilson 1934:358-372). Similarly, the
first sign of wear in a Hidatsa lodge was the base of the
wooden support beams rotting in the ground and that
caused the entire structure to settle (ibid.).

The Lillooet also noted that an infestation of insects,
rodents, or snakes sometimes necessitated abandon-
ment of the pithouse before the timbers rotted
(Kennedy and Bouchard 1978:37; see also Posey 1976).
In areas where rattlesnakes were common, it may, in
fact, have been necessary to dismantle the roof every
year (Laforet and York 1981:121 [Thompson]). Fortun-
ately for the residents of Keatley Creek, no rattlesnakes
occurred in the area, though insects and rodents were
no doubt problematic.

A pithouse was also said to have been abandoned
if two or more people had died inside at the same time
or in quick succession (Bouchard and Kennedy 1973:42
[Lillooet]; Kennedy and Bouchard 1978:37 [Lillooet];
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Teit 1906:273 [Lillooet], 1900:331 [Thompson]). During
the large smallpox epidemics in the 1860's such
pithouses were burned down and/or collapsed with
the former occupants' bodies, beds and utensils inside,
but their bones were later removed (Teit 1900:176, 331
[Thompson]). Itis possible that this practice originated
after contact, whemthe introduction of European
diseases at contact resulted in widespread epidemics.

If the pithouse was to be rebuiltin the same location,
the residents had the option of either burning or
dismantling the old superstructure. Burning the intact
structure would have been quick, and would have
destroyed any infestations, but it was probably a less
desirable alternative. First of all, such a large fire would
have presented the possibility of the fire spreading and
accidentally destroying other structures or valuable
forest resources. More importantly, total burning would
have destroyed many reusable parts of the super-
structure. In the rebuilding of a Hidatsa earth lodge
the women first removed the earth to the base of the
roof for later reuse, discarded the grass underneath,
kept the poles for firewood, reused the rafters and
beams, and then cut off the ends of the rotted posts
and reused them as well (Wilson 1934:373). They even
used the same postholes in reconstruction. It seems
highly likely that similar practices were employed at
Keatley Creek. In a large village like Keatley Creek
(much like the 70 earth lodge Hidatsa village), each year
would have seen new lodges being built and old ones
being tom down (Wilson 1934:353).

Origins

Native accounts indicate that Keatley Creek has not
been used as a village site since at least the mid 1700's
(Bouchard and Kennedy 1973:42 [Lillooet]), while
archaeological evidence suggests that this village, as
well as the neighboring Bell Site, had few if any
residents by 1,000 BP (Stryd 1973). Hayden and Ryder
(1991) have concluded that this abandonment was
probably the result of abedrock landslide that dammed
the Fraser River at Texas Creek, destroyed the salmon
runs, and forced the inhabitants to move away. A much
smaller occupation later occurred around 270 BP.

It is clear from the archaeological record that
pithouses were rare or absent from the study area prior
to approximately 4,400 BP (Stryd and Rousseau
1996:195-197). The oldest radiocarbon date from a
pithouse on the Canadian Plateau is 4,450 + 100 BP
(Wilson et al. 1992). Since no native accounts describe
atime when pithouses did not exist in the area, we must
rely heavily on archaeological speculation to answer
the question of why they were not present earlier. The
concept of building a pithouse may have been
unknown to the residents of Keatley Creek prior to
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4,400 BP. The idea may have been introduced from the
American Plateau, where the earliest structures are
5,640 + 155 BP, from Surprise Valley in Northeastern
California (O'Connell 1975), and 5,550 + 120 BP, from
the Hatwai Site in Central Idaho (Ames and Marshall
1980:35). A new house design may have been adopted
as soon as it was known, but some archaeologists argue
that the idea would not have been accepted if other
conditions were not in place first.

Some speculate that prior to 4,500 BP environmental
conditions were unsuitable or too unstable to allow
large dependable salmon runs to become established
(Fladmark 1975; Mathewes 1985; Kuijt 1989). Alterna-
tively, or perhaps concurrently, the residents of Keatley
Creek may have lacked the technology (dip nets and
set nets) to catch salmon in large numbers, or the
knowledge of how to dry and store the surplus salmon
(Hayden et al. 1985). Without large quantities of stored
salmon, the residents of Keatley Creek would probably
have been required to live in smaller, more mobile
groups (Gilman 1983), though others suggest plant
intensification was the critical subsistence change
enabling people to use pithouses in a seasonally
sedentary fashion (Ames and Marshall 1980). As with
the more northern groups seen at contact, early
residents in the study area may have found the building
of pithouses too expensive in terms of time and effort
to warrant their construction. Therefore, prior to 4,500
BP the residents of Keatley Creek probably lived in
shelters similar to the modified summer lodges used
at contact. The greater need for mobility at this earlier
time may mean that Keatley was only one of several
village sites being used by the same group (see for
example Walters 1938:87 [Southern Okanagan]).

W here Pithouses Were Built

According to native informants, the decision of
where to build a pithouse was determined by both
environmental and social considerations. The most
basic physical needs included a close source of fresh
drinking water and trees for construction and firewood
(Walters 1938:87 [Southern Okanagan]; Sproat 1987:31
[Nootka]; Teit 1900:192 [Thompson]). With salmon
playing such acrucial role in survival, efforts were also
made to locate the pithouse close to the residents'
fishing station (Teit 1900:179 [Thompson]; Bouchard
and Kennedy 1973:42 [Lillooet]). Archaeologists
speculate that close proximity to the fishing station
ensured that the salmon did not have to be carried too
far (Blake 1974:15), and that dried salmon stored near
the river could be safeguarded. The Lillooet also
wanted to protect their privately owned stations from
unauthorized use by others (Nastich 1954:35 [Lillooet]).



Probably for similar reasons, the villages were also
located close to berrying and root-digging grounds
(Smith 1899:129 [Thompson]).

It was also important to select a warm, southern
exposure, a sheltered location that afforded protection
from the cold winter winds that were tunneled down
the river valley, and a site that contained dry, well-
drained, sandy or gravely soil that could be easily dug
(Bouchard and Kennedy 1990:286 [Shuswap]; Dawson
1892:8 [Shuswap]; Teit 1900:192 [Thompson], 1909b:492,
1895 [Shuswap]). Archaeologists have noted that some
pithouse depressions were partially excavated into a
hillside, presumably because it required less effort.
Certainly the original surface did not need to be level
(Bouchard and Kennedy 1973:42 [Upper Lillooet]).

In the Mid-Fraser River area these requirements
were met by building the pithouses on well-developed
river terraces. North of Lillooet, little dry, level land
was available close to the river bank, since the Fraser
River was confined within a steep and rocky canyon.
On the sagebrush and grass covered terraces above the
canyon, trees were common only where the terraces
met forested mountain slopes, and along the few
tributary streams that cut through the terraces and
provided the only sources of fresh water. Good pithouse
locations were therefore limited to the lower reaches
of these tributaries, with the largest villages typically
found near the terrace/forest ecotone.

In other areas, such as most of the Thompson River
Valley, suitable locations were easily found along the
river floodplains. Consequently, pithouse sites in these
areas were less likely to occur on streams, were closer
(horizontally and vertically) to the river, did not cluster
as tightly as those in the Mid-Fraser River area (Blake
1974:2), and had a lower density of pithouses. Thompson
villages were three or four miles apart on average,
though the next village could be as many as ten miles
away orjust across the river. For the Thompson peoples,
this meant that "the smoke of Indian camp-fires was
always in view" (Teit 1900:175).

Village Size and Density

At contact, some pithouses were built in isolation
(Nastich 1954:25 [Lillooet]), while others clustered
together in small villages containing rarely more than
three or four houses (Teit 1900:169, 192 [Thompson];
Condrashoff 1974 [Shuswap]; Dawson 1892:8
[Shuswap]). One notable exception was the nine to
eleven large pithouses at Fountain village, the closest
nineteenth century village to Keatley Creek (Teit
1906:199 [Lillooet]). The archaeological information
shows that a different settlement pattern existed in the
past. An examination of prehistoric housepit sites in
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the study area on the east bank of the Fraser River
between Kelly Creek and Cayoosh Creek (ca. 26 km)
revealed 40 villages. The size of most villages conforms
to the ethnographic pattern with 31 (77.5%) having four
or less housepits and seven (17.5%) with five to eleven
housepits. In contrast, two very large sites (5%), Keatley
Creek with over 100 housepits and Bell with 31
housepits, do not have ethnographic precedents.

Archaeologists speculate that many people were
attracted to village life because it afforded the residents
social and economic support, as well as protection from
raids by distant groups. Living in the village also
allowed people to be close to their family and/or work
partners outside the residential group. For example,
people for men's hunting expeditions and women's
plant gathering parties were often drawn from houses
throughout the village (Alexander 1989:20-22). Although
some natives undoubtedly lived apartby choice perhaps
because they felt mistreated, others were ostracized and
banished for social misconduct or forced to move away
because of the birth of twins (Nastich 1954:64-65
[Lillooet]; Teit 1909a:587,687, 709 [Shuswap], 1906:263
[Lillooet]; Boas 1891:644 [Shuswap]).

In some cases, residents may have taken advantage
of the need to rebuild their house by moving to a different
village or a more desirable location within the same
village. Each band had a large village which served as
its principal headquarters, but many of its members lived
in small villages scattered nearby. As Teit (1909a:457
[Shuswap]) explains, these small villages were:

... frequently changed, and even the main locality
or village of a band could have more families one
winter, and less another. Some families were more
nomadic than others, and each band would have
people from neighboring villages living with them
every winter.

Some Thompson families actually constructed
several pithouses (Teit 1900:175). Nevertheless, most
natives in the study area were probably like the Southern
Okanagan who "almost always wintered at the same
site [and in the same pithouse], changing only if
firewood became scarce or some catastrophe occurred"
(Post 1938:11). In fact, the Fraser River Shuswap, who
had access to the best salmon fishing stations were more
sedentary than any other Shuswap (Teit 1909a:513).

Defense

Defense may have been another consideration in
deciding where to locate a pithouse. Villages were
ideally supposed to be situated in good defensive
localities with clear views of the approaches (Kennedy
and Bouchard 1977:Tape 2 [Lillooet]). Raiding was one
means of acquiring food, especially salmon, when
supplies were scarce, either by capturing the stored
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food itself or by claiming use of fishing stations and
hunting areas (Nastich 1954:36-37 [Lillooet]; Teit
1906:237-238 [Lillooet]; Cannon 1992). Slaves (Nastich
1954:46 [Lillooet]) and luxury goods seized in these
raids could also grant additional prestige and material
benefits to the warrior. The raiding parties were
typically comprised of one to twenty men but could
contain several hundred (Nastich 1954:37 [Lillooet];
Teit 1906:267 [Lillooet]). The Lillooet attempted to
minimize raids from neighbors by establishing
friendships through trade and intermarriage (Nastich
1954:44-45 [Lillooet]), but they had a wealth of salmon
and were commonly on the receiving end of these
attacks (Cannon 1992). The greater their wealth, the
more likely it seems that they would want to chose a
well-protected arjd secluded location, or at least a site
where the inhabitants could not be easily surprised
(e.g., Sproat 1987:31 [Nootka]).

This need for defense had to be weighed against the
desire for trade. Surplus goods had little value for the
owner unless part of it could be traded for luxury and
prestige items. Trading requires that the trader be easily
located by potential customers, and the village be con-
spicuously placed. Defensive fortifications, like those
noted by Simon Fraser at present-day Lillooet (Lamb
1960:82), may have provided the necessary compromise
between being easily located for trade, but protected
against enemy attacks (Nastich 1954:37 [Lillooet]).

fjow Pithouses Were Built

Once the decision to construct a pithouse had been
made and the location selected, the builder's next
concern was to assemble the necessary people and
materials. The people who were to live in the house
could build the house on their own, but construction
of a small or moderately sized house with 25 to 30
people could then take from one week (Green 1972:2
[Shuswap]) to twenty days (Post and Commons 1938:41
[Nicola Valley], 1938:40 [Southern Okanagan]). For
comparison, a group of about twenty Hidatsa took one
day to raise the frame of their earth lodge, and six days
to complete the superstructure including two days to
sod the roof (Wilson 1934:359, 362, 366-367, 404). As
many as twenty men may have been needed to raise
the main beams of a large house (Wilson 1934:361
[Hidatsa]), but those of smaller pithouses only needed
five men (Smyly 1973:51 [Shuswap]). On the other
hand, by acquiring the aid of twenty to thirty adults from
other houses, a moderately sized Upper Thompson
pithouse could be built in as little as one day (Teit
1900:192; 1895). Any individual who did not help in
construction was forbidden to live in the pithouse
(Bouchard and Kennedy 1973:41 [Lillooet]).
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In amanner similar to that seen in acommunal bam
raising, the potential home owners claimed assistance
from family and friends (mostly neighbors) in exchange
for food (Teit 1900:192,1895 [Upper Thompson]). This
practice was also followed by the Hidatsa (Wilson 1934:
356). Extra food would have had to have been acquired
in advance by the owner and his relatives, through
hunting, fishing, and gathering, or loans (Teit 1895
[Upper Thompson]). The Lillooet and Shuswap may
also have followed the Hidatsa practice of giving assist-
ing women part of the discarded wood from an old
structure to use as firewood (Wilson 1934:356,372-374).

Many of the building materials were probably
collected in advance. For example, in Hidatsa society
the women cut the posts and beams the previous
summer and the men hauled them to the village over
the winter snows (Wilson 1934:359). It took several
women only one day to cut four main posts, twelve
short posts, and seventy or more poles (Wilson
1934:397). Posts and poles were also probably recycled
from the old pithouse or pithouses abandoned nearby.
The women would also have been responsible for
making the baskets in which the excavated soil was
gathered and dumped (Teit 1900:192 [Thompson]).

Size

Ethnographic estimates for the diameter of circular
Lillooet and Shuswap pithouses range from 3.7-15 m
(Table 1). The neighboring Thompson at Lytton described
the upper size limitas 18.3-21.3 m (Hill-Tout 1978a:58),
while the Chilcotin and Sanpoil size limit ranges as low
as 3.1 m (Lane 1953:157; Ray 1932:31). It is likely that
people in the study area also occasionally built these
very large and very small pithouses at contact. The
ethnographic accounts also seem to suggest that the
most common size in the study area was between four
or five metres and eight or nine metres.

A comparison of these ethnographic accounts with
the distribution of housepit diameters at Keatley Creek
(Vol. I, Chap. 1, Fig. 14) suggests that the range of
housepit sizes is similar for both the protohistoric and
prehistoric periods. No housepits smaller than 4 m are
recorded, but any housepits this size may have been
designated as cache pits or roasting pits during the site
survey. The lower half of the bimodal distribution at
Keatley Creek is also similar to the pattern seen at
contact, with a peak in the distribution between five
and eight metres.

On the other hand, the upper half of the bimodal
distribution at the Keatley Creek Site, with a peak
between 12 and 16 m, does not seem to have an
ethnographic precedent. Moreover, at the neighboring
Bell site, with dates ranging from about 3,000-1,000 BP,
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Table 1. Ethnographic Data on Pithouse Dimensions and Number of Occupants

Diameter
of Circular
Pithouse
(Metres)

up to 18.3
t021.3

761091
6.1t0122
12.2to0 15.2
15.2

15.2

91to 152
6.1to 122
4.61t0 183
5to 15
upto8
7.6

7.6

6.1

6.1

ca. 5

49
46t091

usually 4.6
to91

43t091
46t076
3.7

3.7t06.7
3.7t061
3.7t04.6
31to7.6
31to49

Dimensions of Area of

Rectangular
Pithouse
(Metres)

usually
46x91

6.1 x6.1 to
9.1x9.1

3.7x3.7t0
4.6 x 4.6

?7x 12.2
?Xx6.1
15.2

Pithouse
(Square
Metres)

262.9 to 356.2

45.3t065.0
29.2 to 116.9
116.8 to 181.4
1814

181.4

95.0to 181.4
29.21to 116.9
16.6 to 262.9
19.6 to 176.6
50.2
453
45.3
29.2

19.6

16.6 to 65.0
16.6 to 65.0

145t065.0
16.6 to 45.3
10.8
10.8t035.2
10.8 t0 29.2
10.8 to 16.6
7510453
7510 188
41.9

Persons/
Pithouse

60 to 70

20t0 30
15t0 30
12to 15

37.2t082.8
13.7t021.1

80

50
40 to 50
up to 40

251030
20to 30

Area/
Person
(Square
Metres)

4.38 to 5.09

217t02.27
1.95 t0 3.90
9.73to0 12.09
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Cultural Group
Upper Thompson

Interior Salish
Thompson, Shuswap
Walla Walla

Methow

Southern Okanagan

Upper Thompson
Okanagan
Interior Salish
Upper Lillooet
Shuswap
Carrier
Shuswap
Carrier
Thompson
Shuswap
Wishram
Lillooet
Okanagan

Chilcotin

Stalo

Northern Okanagan
Thompson
Wenatchi

Shuswap

Chilcotin

Sanpoil

Southern Okanagan

Southern Okanagan
Southern Okanagan
Southern Okanagan
Nicola Athapaskan
Nicola Valley
Shuswap

Shuswap
Lowver Lillooet

Source
Hill-Tout 1978a:58

Hill-Tout 1907:56

Teit 1900:192,1909a:492
Rice 1985:99

Rice 1985:100

Post & Commons
1938:40

Hill-Tout 1978a:57
Cline 1938:40
Hill-Tout 1907:56
Teit 1906:213

Ray 1939:177
Morice 1893:191-2
Dawson 1892:7
Morice 1893:191-2
Champness 1971:92
Surtees 1975

Rice 1985:99

Ray 1939:177
Cline 1938:40

Ray 1939:177

Duff 1952:47

Post & Commons 1938:41
Ray 1939:177

Ray 1942:177

Boas 1891:633

Lane 1953:157

Ray 1932:31

Post & Commons 1938:40

Chilcotin Lane 1953:158
Stalo Lenihan 1877;4

Post & Commons 1938:40
Post & Commons 1938:40
Post & Commons 1938:40
Smith 1900:406

Post & Commons 193841

Bouchard & Kennedy
1979:129

Green 1972

Bouchard & Kennedy
1973:41
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all housepit diameters are greater than nine metres (see
Vol. I, Chap. 1, Fig. 14). This evidence suggests the
possibility that Shuswap and Plateau Horizon
pithouses on the Mid-Fraser River were actually larger
on average than Kamloops Horizon and protohistoric
pithouses. This conclusion is supported by other
archaeological information.

The size of the house was dependent on the number
of people who were going to occupy it (Teit 1900:192
[Thompson]; Hill-Tout 1907:56 [Salish]). Estimates of
the resident population for the Lillooet and Shuswap
range from 15-80 people/house, with the most com-
mon population seemingly about 20-30 people (Table
1). This figure is close to an average figure of 25 given
for the local group size in many simple hunter-gatherer
societies (Lee and Devore 1968:241-249; Wobst 1974).

Teit's estimates of average pithouse diameter and
resident population imply that each resident had 2.0-
3.9 m2of floor area (Table 1). These figures bracket Hill-
Tout's implied estimate 0f2.2-2.3 m2for similarly sized
pithouses. Hill-Tout's figures also suggest that in larger
pithouses (18.3-21.3 m diameter) the 60-70 occupants
had about4.4-5.1 m2each. A description of Walla Walla
pithouses by Paul Kane (as cited in Rice 1985:99)
suggested the 12-15 occupants had 9.73 to 12.09 m2
each. This last estimate differs markedly from the other
estimates. This suggests the estimate is inaccurate or
that more southern groups had lower densities of
people in their pithouses.

If their estimates were based on the diameter at the
surface, rather than the floor diameter—which can be
substantially smaller depending on the slope of the
walls—then the real area per person would be much less.
Assuming the diameters represent the exterior measure-
ment and using information from the excavations at
Keatley Creek to calculate floor area (Fig. 4), it is possible
to recalculate the area per person. Asmaller house (9 m
across at the rim crest) had a floor area of about 33 m2
(at Keatley Creek) and a resident population of about
22-30 people (extrapolating from Teit and Hill-Tout)
giving adensity of 1.1-1.5 m2per person. A larger house
(19 m across) had a floor area of about 113 m2, a resident
population of about 65 people, and 1.7 m2 per person.

Taken together, these two sets of calculations
provide estimates ranging from 1.1-5.1 m2per person,
with density decreasing with increasing house
diameter. These resident population estimates are far
below those of about 10m 2/person seen for cultures
living in southern temperate and tropical environments
(Naroll 1962; Cook and Heizer 1968). Hayden et al.
(1996) have noted a correlation between mean January
temperature and average household population
density, with higher densities at lower temperatures.
Population densities from Keatley Creek, with a mean
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January temperature ranging from about "3°-~8° C
(Mathewes 1978:74), is comparable to population
densities ranging from 1.4-4.23 m2 per person that
they found for northern populations with January
temperatures from '5°-T0° C.

The figures for the Interior Plateau seem to represent
a static ideal that may not correlate with the reality or
variability of life in a pithouse. As discussed previously,
it was not unusual for individual families to move from
one village to another. The resident population of a
pithouse may have fluctuated from year to year as one
or more nuclear families left to take up residence in a
different village or house, or as new families were
added to the pithouse.

Other factors may also have challenged the rule that
size at construction was dictated by the expected

Rim Crest  Housepit Floor Floor
Housepit  Diameter Area Diameter  Area
9 8 50 5 20
12 9 64 6.5 33
3 14 14 10 79
7 19 283 12 113
u . 2 -
0 5 10 15 20

RIM CREST DIAMETER

HOUSEPIT AREA

Figure 4. Relationship between Rim Crest Diameter, Floor
Diameter, Floor Area, and Housepit Area at the Keatley Creek
Site.



resident population. The largest houses in the village
were commonly used during feasts and public
gatherings (see the following section on Activity Areas).
With these future needs in mind, a large house may
have been made larger than the resident population
dictated. On the other hand, as was discussed earlier,
poor families may have opted to build unusually small
pithouses in order to conserve fuel costs through
crowding. For example, in the stories that Teit recorded,
some small housepits contained only one or two
families (1912a:247-248; 1912b:323; 1930:226; Boas
1917:22). These crowded conditions may, however, have
also tended to produce an unstable situation where
personal antagonisms induced by overcrowding were
resolved by families or individuals changing their
residences.

The Foundation Pit

Ethnographic evidence shows that once having
decided on the pithouse size, four men used two measured
ropes that crossed at right angles to mark the center of
the projected pithouse, and to mark the four comers
where the buttends of the four beams were to be placed.
An outline of the pithouse depression was then made
by a man by using a stick to scratch the ground surface
between the comer stakes (Teit 1900:192 [Thompson];
1895 [Upper Thompson]). The circular hole was made
as uniform as possible (Surtees 1975 [Shuswap]) by
digging out a little more here and there as needed (Teit
1895 [Upper Thompson]), but the final result was
probably not a perfect circle (Wilson 1934:399 [Hidatsa]).

The depression was excavated by loosening the soil
with digging sticks or "wooden scrapers with sharp,
flat blades," and then placing the soil in large woven
baskets using the hands or small baskets (Teit 1900:192
[Thompson], 1895 [Upper Thompson]; Kennedy and
Bouchard 1987:258 [Shuswap], 1978:36 [Lillooet];
Surtees 1975 [Shuswap]; Ray 1932:31 [Sanpoil]). The
soil from the large baskets was then dumped around
the perimeter of the hole, where it could be easily
collected for later redistribution on top of the finished
roof (ibid.). Stones were simply thrown out (Teit 1895
[Upper Thompson]).

Many of the housepit depressions recorded by
archaeologists have been partially excavated into a hill-
side. Such pithouses may not have actually needed a
hole dug into the surface. The soil removed from the
upper slope may have been redeposited on the surface
of the lower slope to form a rim on the opposite side,
with the soil for the roof removed from the surrounding
hillside.

Although most native accounts from the Interior
Plateau describe pithouses with a circular outline
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(Mitchell 1925 [Shuswap]; Teit 1900:192 [Thompson];
Boas 1891 [Shuswap]; Dawson 1892:7 [Shuswap]; Laforet
and York 1981:116 [Thompson]), some informants report
pithouses that were square or at least squared along the
back and two sides (Teit:1895 [Upper Thompson],
1906:213 [Lower Lillooet]; Postand Commons 1938:40-
41 [Southern Okanagan]; Bouchard and Kennedy
1990:277 [Shuswap]; Lane 1953:158 [Chilcotin]; Ray
1939:177-178 [Wenatchi]). In fact, the Thompson River
Shuswap (Condrashoff 1974) and Fraser River Stalo
(Lenihan 1877:4) may have more commonly excavated
square foundation pits. Many of the pithouses recorded
by archaeologists, especially those in Shuswap territory,
are squarish in outline (Kennedy and Bouchard
1987:258). All of the housepit depressions at Keatley
Creek appear, however, to be circular.

The depth of the depression generally varied from
approximately 1.2 m to 1.8 m (Boas 1891:633 [Shuswap];
Duff 1952:47 [Stalo]; Ray 1939:177 [Shuswap, Lillooet,
Thompson, Chilcotin]; Lane 1953:157-158 [Chilcotin];
Kennedy and Bouchard 1987:258 [Shuswap], 1978:36
[Lillooet]; Bouchard and Kennedy 1990:277 [Shuswap];
Surtees 1975 [Shuswap]; Farrand 1898:646 [Chilcotin];
Ray 1932:31 [Sanpoil]). Two reports suggest the founda-
tion pit may have been up to 2.1 m deep (Post and
Commons 1938:40 [Southern Okanagan]; Champness
1971:92 [Thompson]). In places where the water table
was high, the foundation pit was quite shallow
(Bouchard and Kennedy 1973:42 [Lower Lillooet]), but
the .9 m estimate given by Morice (1893:191-192
[Carrier]) seems too low given the adamant assertion
by a Shuswap informant that 1 m was too shallow
(Kennedy and Bouchard 1987:258). On the other hand,
many of the smaller housepits at Keatley Creek were far
less than a meter deep (see Vol. Ill, Chap. 11). In warmer
climates, the depth was often less than 1.2 m (e.g.,
Woodward 1933:81 [Mexicans in southwest]; Wilson
1934:357 [Hidatsa]). In fact, Gilman (1983:97) has shown
that depth increases with a decrease in the average
winter temperature. It may be that shallow foundation
pits were less than ideal depths necessitated by a lack
of manpower and/or resources.

The Superstructure

The posts and poles may have been cut and hauled
to the site well in advance of construction, as mentioned
earlier, or during construction as is implied by Teit
(1900:192 [Thompson]). The main support posts and
beams were generally made from green timber (Teit 1895
[Upper Thompson]). Yellow pine was preferred by the
Upper Thompson because it was easy to cut (Teit 1900:
1895), while the Shuswap used cedar or hemlock for
the beams (Green 1972:2). Their length was determined
by a rope measured according to the depth of the hole
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(Teit 1900:192 [Thompson], 1895 [Upper Thompson]),
or with small poles that were temporarily set up inside
the pithouse depression (Surtees 1975 [Shuswap]).

The tree was cut, barked and occasionally squared
with the use of antler or stone wedges and stone or
wood hammers, and hauled to the site by men with
stoutbark ropes (Teit 1900:192 [Thompson]; 1895 [Upper
Thompson]). Some of the peeling and squaring of posts
and beams, some of the chopping of poles, and all of
the notching was done with stone adzes with a short
crooked handle (Teit 1895 [Upper Thompson]). The
small poles used to cover the roof were also peeled,
unless dry wood was used, in which case peeling
to prevent rot was unnecessary (Teit 1900:192
[Thompson], 1895 [Upper Thompson]). These poles
were then tied in bundles and hauled back to the
building site with the use of tump lines (Teit 1900:192
[Thompson], 1895 [Upper Thompson]).

Most ethnographic accounts describe a roof
structure supported on four large posts set into comers
of the floor, sloping either outward (Teit 1900:192-194
[Thompson], 1909b:492 [Shuswap]; Laforet and York
1981:117 [Thompson]; Surtees 1975 [Shuswap]; Duff
1952:47 [Stalo]), or toward the center (Post and
Commons 1938:41 [Nicola Valley]; Bouchard and
Kennedy 1973:42 [Upper Lillooet]), and between the
beds and the fire (Duff 1952:47 [Stalo]). Based on
illustrations by Boas (1891), Teit (1900) and Dawson
(1892), the posts in an average sized pithouse were
located approximately 2/3 of the radius from the wall.
Like the large pithouses of the Thompson (Laforet and
York 1981:117), Chilcotin (Lane 1953:157) and Shuswap
(Ray 1939:177-178) pithouses sometimes had six main
support posts. Five posts were also used by the
Chilcotin (Lane 1953:157) and Southern Okanagan (Post
and Commons 1938:40).

This description has proven problematic for
archaeologists who often find houses (especially small
houses) with few, or no large postholes (Vol. II, Chap.
15). It is possible that the posts in these cases were
merely resting on the floor, but they would have
provided a much less stable structure. If the posts were
placed against the wall, as was noted in Chilliwack
pithouses (Smith 1947:257), then such posts would have
been somewhat more stable.

Native accounts of structures from neighboring
groups suggest other possible solutions to the posthole
guestion. The Upper Stalo (Duff 1952:47) and Mount
Currie Lillooet (Bouchard and Kennedy 1973:41;
Kennedy and Bouchard 1977:Tape 1) maintain that no
posts were placed inside the pithouse. Instead, the
Mount Currie account describes a four-sided roof
constructed of notched logs whose size diminished
with height to produce a central entrance and
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smokehole. This structure had no support beams.
Although this roof design resembles a log cabin
structure and may be the result of Euro-Canadian
influences, it is also similar to the hogan of the American
southwest and may reflect a common ancestral form
for both the hogan and the Mount Currie pithouse.

Probably the best alternative to internal posts is
suggested by lodges typically built for summer use.
The A-frame or tipi frame roof used for these structures
may have been constructed over the pit with all the
support beams placed outside the foundation pit (see
Woodward 1933 for a description of how Mexicans
living in the southwest built similar roofs over their
pithouses). Interestingly, Bouchard and Kennedy
provide a description of a Shuswap house that appears
to be across between a pithouse and a lodge (1990:277-
278). This structure had asquare hole, 1.2 to 1.8 m deep,
but it was covered with a tipi-like roof covered only
with bark. It had a large central smokehole, but access
was provided by two side entrances with steps leading
up to the surface. Similarly, the Chilcotin built square
pithouses with a ridge pole on two supports 1.5 m from
the end walls (Lane 1953:158). The Sanpoil also
constructed a pithouse with a single central post with
radiating poles, as well as a flat-topped pithouse with
no support posts (Ray 1932:31). With the flat roof the
entrance hole and hearth were placed at the edge of
the pithouse. “Although easier to build than the conical
roofed lodge, this type was less efficient in the matter
of drainage and consequently less used" (Ray 1932:32).
Although these roof structures may have been suitable
for smaller pithouses, they were probably impractical
for the larger structures.

The main support posts of the pithouses were sunk
about 38-50 cm into the ground and the base firmed
by stamping the ground, with the feet or beating with
sticks (Teit 1900:192 [Thompson]; 1895 [Upper
Thompson]; Surtees 1975 [Shuswap]). Rocks were also
occasionally used to help hold the posts in place
(Laforetand York 1981:119 [Thompson]). The post holes
were probably dug by the women with digging sticks
and hands as was done by the Hidatsa (Wilson
1934:357), though men were also known to do this work
(Surtees 1975 [Shuswap]). The top of the posts were
sometimes notched or forked to provide a support for
the four main beams that were sunk about 61 cm into
the ground outside the depression and attached to the
posts with willow withes, rawhide, spruce root, honey-
suckle fibre, or cherry bark (Teit 1900:192 [Thompson],
1895 [Upper Thompson]; Boas 1891:634 [Shuswap];
Surtees 1975 [Shuswap]; Laforet and York 1981:117;
Lane 1953:158 [Chilcotin]). The Chilcotin sometimes
rested the ends of the rafters on a step inside the edge
of the pit rather than on the ground surface, and if the
pithouse was large and had four posts, extra beams



might be added between the posts (possibly supported
on a door frame) (Lane 1953:158).

The main beams were usually further supported by
side braces resting on the ground, and they were
attached to the beams by withes where they met the
posts (Teit 1900:192 [Thompson], 1895 [Upper
Thompson]; Laforet and York 1981:117 [Thompson];
Boas 1891:634 [Shuswap]; Post and Commons 1938:41
[Nicola Valley]; Lane 1953:157 [Chilcotin]). The Lillooet
and some Shuswap did not use these side braces (Teit
1906:213; Ray 1939:177-178). Some side braces may
have been notched and slightly sunk into the ground
(Teit 1895 [Upper Thompson]). Cross beams and
vertical or horizontal poles were then placed over the
main beams with bark, grass, mats, moss, boughs, and/
or hides laid over the poles and dirt or sod then put on
top of the roof. A square hole was left in the center of
the roofto let smoke escape and to serve as a "doorway"
for entering and leaving the house. Additional
information on construction of the superstructure are
provided in Appendix I.

Access to the doorway was provided by a ladder that
was typically made from a notched log (Anderson
1863:77 [Shuswap]; Bouchard and Kennedy 1973:42
[Lowver Lillooet]; Post and Commons 1938:4041 [Nicola
Valley]; Laforet and York 1981:119 [Thompson]; Surtees
1975 [Shuswap]; Kennedy and Bouchard 1978:36
[Lillooet]; Boas 1891:634 [Shuswap]; Hill-Tout 1978a
[Thompson]; Morice 1893:192 [Carrier]). In large
pithouses (twice the norm), the central doorway was
divided into two parts, with a notched ladder in each
(Teit 1906:213 [Lillooet]; Post and Commons 1938:407M41
[Southern Okanagan]; Laforet and York 1981:119
[Thompson]). The bottom of the ladder was usually, but
not always, sunk slightly into the ground, with one
account placing the ladder 30 cm into the floor (Surtees
1975 [Shuswap]; Teit 1900:194 [Thompson]; Post and
Commons 1938:41 [Nicola Valley]; Teit 1895 [Upper
Thompson]). Sometimes the ladder was secured with
rocks (Laforet and York 1981:119 [Thompson]). The top
of the log, which protruded above the entrance hole, was
sometimes painted and/or carved with a round nob, or
ananimal or bird head that might represent the guardian
spirit of the builder or headman of the house (Teit
1909a:492-493 [Shuswap], 1900:194 [Thompson],
1906:213 [Lillooet]; Kennedy and Bouchard 1987:260
[Shuswap]). A groove was made with an adze down the
back side (sometimes the side) of the ladder to provide
ahand hold for climbing (Teit 1909a:492 [Shuswap], 1895
[Upper Thompson], 1900:194 [Thompson]; Kennedy and
Bouchard 1987:260 [Shuswap]). Alternatively, in more
southern areas the ladder was made of a cedar plank
with holes burnt through it (Bouchard and Kennedy
1973:41 [Lower Lillooet]).
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The ladder stood almost upright (early photographs
and illustrations show ladders leaning atangles ranging
from 55-80 degrees) and projected 1.2-1.8 m above the
roof for convenience in grasping (Teit 1895 [Upper
Thompson], 1900:194 [Thompson]; Postand Commons
1938:41 [Nicola Valley]; Lenihan 1877:4 [Stalo]). Anotch
was sometimes made in a doorway post or lashing was
used to stabilize the ladder (Post and Commons 1938:41
[Nicola Valley]; Teit 1895 [Upper Thompson], 1900:194
[Thompson]). If the pithouse was built in a valley
running north-south, the ladder was placed in the
northeast or northwest comer of the doorway, leaning
north, while in other valleys it leaned east (Teit 1909a:
492 [Shuswap], 1900:194 [Thompson]). The direction
was apparently immaterial to the Southern Okanagan
(Post and Commons 1938:40). Sometimes a log or
pliable willow ladder was also used outside the
pithouse to ease the climb from the outer rim to the
doorway (Laforet and York 1981:121 [Thompson];
Mitchell 1925:12 [Shuswap]). A platform near the top
of the ladder was used to keep lookout for approaching
enemies (Condrashoff 1974 [Shuswap]; Green 1972:1
[Shuswap]). One account describes the ladder being
lowered when women were cooking and at night while
sleeping (Kennedy and Bouchard 1978:36 [Lillooet]).
Given the size of the ladder and the small amount of
open floor space inside, this was probably an
uncommon practice.

According to ethnographic accounts, an additional
doorway was also sometimes built into the side of the
pithouse. This entrance was commonly referred to as
the "women's entrance,” a passage that allowed
women to enter the house without passing over a
man's head, which was a sign of disrespect (Laforet
and York 1981: 119 [Thompson]; Surtees 1975
[Shuswap]). A side door also allowed easy access for
old people (Post and Commons 1938:41 [Northern
Okanagan]; James and Oliver 1991:22 [Nicola]),
permitted firewood to be thrown into the pithouse
(Ray 1939:177-178 [Shuswap]), and would have
improved ventilation (Ray 1939:177-178 [Lillooet])
and reduced smoke inside the pithouse (Wilson
1934:370 [Hidatsa]). The Thompson side door was set
into the wall at ground level and followed the angle
of the wall (Laforet and York 1981:119). Steps ascended
from the floor to a doorway covered with a willow
and bark panel attached with rope hinges. An awning
of poles and a sheet of bark were also used when it
snowed. A pithouse used by the Shuswap in the early
1900's had two side entrances with steps leading down
to the floor (Bouchard and Kennedy 1990:278). The
side doors probably faced away from the prevailing
winds to prevent them from blowing into the pithouse
(Post and Commons 1938:40 [Southern Okanagan];
Wilson 1934:395 [Hidatsa]).
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A side door leading to a narrow underground
passage was also occasionally built to provide escape
from enemy attacks—especially those during which the
pithouse was set on fire (Laforet and York 1981:121
[Thompson]; Teit 1906:236 [Lillooet]; Nastich 1954:38
[Lillooet]; Kennedy and Bouchard 1978:37 [Fraser River
Lillooet]; Bouchard and Kennedy 1985:185 [Thompson]).
This passage (perhaps 5 m in length) had a hidden exit
that emerged from a bank or hillside near a creek or
tree-covered area (Kennedy and Bouchard 1978:37
[Lillooet]). The passage was described as a trench
covered with camouflage in the form of poles, sticks,
hides, or branches (Condrashoff 1974 as cited in
Kennedy and Bouchard 1987:261 [Shuswap]). They
were also lined with poles to prevent the soil of the
walls and ceiling from filling in the tunnel (Laforet and
York 1981:121 [Thompson]). Similar passages were also
sometimes constructed between pithouses (Kennedy
and Bouchard 1987:261 [Shuswap]; Bouchard and
Kennedy 1985:185 [Thompson]). Possible side entrances
or passages have been noted at a number of archaeo-
logical sites (Mohs 1981:45).

Stockades

Early historic and ethnographic accounts report that
the Lillooet commonly built stockades or walls to protect
themselves from attacks by strangers (Teitn.d., 1906:235-
236, 238-242; Nastich 1954:38; Hill-Tout 1978b:50;
Kennedy and Bouchard 1978:37). Stockades were
constructed around a large house or a group of houses
(pithouses among the Upper Lillooet) built some
distance from other houses in the village (Teit 1906:235-
236). The walls typically formed a circular, square, or
oblong enclosure of logs piled horizontally to a height
ofabout2-3.5 m, and braced on the inside. The entrances
were narrow zigzag passages, with front and rear gates
securely locked by heavy wooden bars or large stones
(Nastich 1954:38; Teit 1906:235-236). They were also
equipped with two or more escape tunnels and a scaffold
to facilitate shooting (Teit 1906:235-236). The Shuswap
builtsimilar log stockades with 2-3 m high earth banked
walls and a deep trench at the base. A pit or underground
room was dug in the center and roofed shelters were
built around the walls. Although they retired to the
fortresses at night, the lack of houses inside some
fortresses suggests these structures may have been
intended for summer use (Teit 1909a:539-540). The
Thompson built alog fortified house with escape tunnels,
rather than a palisade (Teit 1900:266-267). A few Lillooet
stockades, presumably those of the cedar-rich Lower
Lillooet were built of planks lashed to poles sunk into
the ground (Teit 1906:235).

A Lillooet palisade described by Simon Fraser
(Lamb 1960:82) had vertical poles 5.5 m high around
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an enclosure 30.5 X 7.3 m. It was a summer structure
with no central house, located near the present town
of Lillooet.

No evidence could be found of archaeological sites
with palisades, but no concerted effort has been made
to locate such structures.

Division of Labor

According to Teit's (1895) Upper Thompson inform-
ants, women did most of the digging, but men also
seemed to be regularly involved in this task (Kennedy
and Bouchard 1987:258 [Shuswap]). The men did most
of the other work (Teit 1895 [Upper Thompson]),
though women helped carry the poles back to the
building site (Teit 1900:192 [Thompson], 1895 [Upper
Thompson]). Similarly Hidatsa women cleared and
leveled the site, and hauled the posts, while the men
marked the site, cut the big timbers and hauled the
posts and beams (Wilson 1934:356-397). Hidatsa
women also helped cut the posts and beams, and trim
and prepare the central posts (Wilson 1934:356-397)
raising the possibility that women at Keatley Creek
could have been involved in similar tasks.

W hat Took Place
Inside the Pithouses

Upon completing the primary structure, the
residents had to decide how to finish and arrange the
interior of the pithouse. This involved planning where
certain activities would take place, assigning sleeping
and storage space to the resident families, and building
any necessary benches, hearths, or other facilities.

The dirtwalls of the pithouse were sometimes lined.
The Shuswap piled horizontally-lying logs on the top
of the natural ground surface and held them in place
with stakes driven into the floor. Any remaining space
between the logs and wall was filled with soil to form
a shelf (Condrashoff 1974). The Lower Lillooet also
lined the inside walls with logs that were held in place
with notches burnt into the ends (Bouchard and
Kennedy 1973:41). The Thompson used slabs of birch
and cedar bark held against the wall with poles or
woven cedar splints (Laforet and York 1981:120). The
Southern Okanagan used brush or tule mats supported
with small upright poles to cover the walls and keep
out the damp (Post and Commons 1938:40). Any or all
of these techniques may have been used in pithouses
at the Keatley Creek site to provide additional
insulation, to serve as a moisture barrier, and possibly
to prevent the dirt walls from collapsing or slumping
into the pithouse. Some of the small postholes found



along the perimeter of HP 7 at Keatley Creek may be
evidence of a wall lining, though similar postholes are
absent from the other, smaller excavated pithouses.

Sleeping Areas

A large part of the interior of the pithouse was
comprised of sleeping areas (Boas 1891:634 [Shuswap];
Post and Commons 1938:41 [Nicola Valley]; Lenihan
1877:4 [Stalo]; Mitchell 1925:12 [Shuswap]). Wooden
sleeping benches (yaywas), 30-45 cm highand 1.5-1.8 m
wide, were constructed around the perimeter of some
pithouses, behind the posts (Teit 1909a:676 [Fraser River
Shuswap]; Kennedy and Bouchard 1977:Tape 1; 1978:36
[Lillooet]; Bouchard and Kennedy 1977:64,1973:41-42
[Upper and Lower Lillooet]; James and Oliver 1991:22
[Nicola]), though in other pithouses the bedding
appears to have been placed directly on the floor
(Laforet and York 1981:120 [Thompson]; Hill-Tout
1978b:109 [Upper Lillooet]; Smyly 1973:50 [Shuswap]).
Wooden benches also lined the walls of Stalo and Lower
Lillooet plank houses (Duff 1952:47; Teit 1906:213-214).
The Upper Lillooet sleeping platform was constructed
from a log laid near the wall with the space between
the log and wall filled with branches or covered with
planks (Kennedy and Bouchard 1977:Tape 1 [Upper
Lillooet]). One account describes the beds as being
recesses cutinto the walls (Mitchell 1925:12 [Shuswap]).

The Thompson wooden platform is described as a
box frame of lodgepole pine poles supported by four
pole legs, 46-61 cm high, and covered with peeled poles
(Laforet and York 1981:120). A bed was placed behind
each post, with additional beds lining the walls if needed.
They could be easily dismantled. This description
sounds very similar to a Euro-Canadian bed and may
not be the traditional form of platform construction. The
Hidatsa adopted a similar bed construction after
contact, but their traditional bed consisted of a single,
continuous platform (Wilson 1934:384-385,387,409).

The sleeping area was covered with a "mattress" of
hay, grass, boughs (of cedar, spruce, or fir), needles or
crushed cedar bark that was replaced frequently (every
two weeks) as the vegetation dried out (Laforet and
York 1981:120 [Thompson]; Teit 1900:199 [Thompson],
1909a:496 [Shuswap]; Bouchard and Kennedy 1973:41-
42 [Upper and Lower Lillooet], 1990:277 [Shuswap]).
Tule mats were sometimes placed under and/or over
the boughs (Teit 1900:199 [Thompson], Laforet and York
1981:120 [Thompson]; Hill-Tout 1907:57 [Salish]; Green
1972:1 [Shuswap]). These "mattresses" were covered
with "blankets" of hides, furs, or woven mountain goat
blankets (Bouchard and Kennedy 1973:41-42 [Upper
and Lower Lillooet], 1990:277 [Shuswap]; Kennedy and
Bouchard 1978:36, 38 [Lillooet]; Teit 1906:210-212
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[Lillooet]; Laforet and York 1981:120 [Thompson]).
Pillows consisted of any of the following: folded wool
blankets, folded rabbit skin, folded buckskin, rush mats
filled with needles, rolled up ends of a grass mattress,
or skin bags filled with the down of birds, cottonwood
seed fluff, or bulrushes (Teit 1900:199 [Thompson];
Laforet and York 1981:120 [Thompson]).

Some accounts describe a bench extending around
the entire wall (Bouchard and Kennedy 1973:42;
Kennedy and Bouchard 1977:Tape 1 [Upper Lillooet])
but this seems to be an unlikely scenario, at least in the
smaller pithouses. An average sized ethnographic
pithouse with a 6.1 m inside diameter and a 1.8 m wide
bench around the entire perimeter would only have
approximately 3 m2 of space in the center for all the
other activities of the approximately 15 residents (see
the previous discussion of pithouse size). Informants
report that when it was crowded in the pithouse people
slept with their heads to the wall (Teit 1898:29:
1909a:676; Ray 1932:32 [Sanpoil]; Bouchard and
Kennedy 1973:41 [Lower Lillooet]) which, given the
circular configuration of a pithouse and the wedge-like
shape of the human body, was more spacious and
comfortable than sleeping with their feet to the wall. If
all the residents slept at right angles to the wall rather
than parallel to the wall and if each person had about
50 cm of the circumference (estimated average shoulder
width) then only half of the perimeter would have to
be dedicated to sleeping space.

Buckskin hammocks slung from the posts or beams
were another possible solution to overcrowding in the
sleeping areas, though the Shuswap only used them
for small children (Teit 1900:199 [Thompson], 1909a:496
[Shuswap]; Hill-Tout 1907:57 [Salish]). Children could
also sleep in cradles hung from the roof, until they were
one or two years of age (Bouchard and Kennedy 1977:25
[Lillooet]; Nastich 1954:48 [Lillooet]). Some of the burnt
planks and posts found around the perimeter of HP's
3 and 7 at Keatley Creek may be remains of sleeping
benches, and archaeologists at the site have also evoked
the presence of sleeping areas and benches as the best
means of explaining the distribution of cultural
materials along the walls (Vol. Il, Chaps. 4 and 7; Vol.
11, Chap. 7).

In the plank houses and shelters of the Lower
Lillooet, partitions of mats, hides, or cedar boards were
sometimes attached to the posts to separate the sleeping
areas of each family (Teit n.d.; Kennedy and Bouchard
1977:Tape 1). These sleeping areas were generally open
to the center of the structure, but blankets or mats were
sometimes hung in front at night. The Thompson also
used rush mats to partition the pithouse into family
areas or "comers" between the posts (Laforet and York
1981:120). Itis possible that similar temporary partitions
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were constructed in the pithouses at Keatley Creek.
These partitions were more likely to be absent or
temporary where winter dances were common and a
large common area was required (Duff 1952:48 [Stalo];
Hill-Tout 1907:5-53 [Coast Salish]).

Hearths

Each family in the house prepared their own meals,
but most accounts maintain that only one central hearth
was built under the doorway (Kennedy and Bouchard
1978:36 [Lillooet]; Laforet and York 1981:120
[Thompson]; Bouchard and Kennedy 1973:41-42
[Upper and Lower Lillooet]; Lenihan 1877:4 [Stalo];
Post and Commons 1938:40-41 [Southern Okanagan];
Champness 1971:92 [Thompson]; Condrashoff 1974
[Shuswap]; Ray 1932:31 [Sanpoil]; see also Wilson
1934:376 [Hidatsa]). This arrangement was probably
only feasible in small pithouses. In large pithouses, of
perhaps three or more families, each family had its own
fire (Hill-Tout 1907:56 [Salish]). These fires were placed
under the smokehole (Post and Commons 1938:41
[Nicola Valley]) or at the four main posts (Hill-Tout
1978a:58 [Thompson]). When large feasts took place in
the pithouse, two large fires were built to cook the large
qguantities of food gathered for the guests (Nastich
1954:59-60 [Lillooet]).

When asingle central hearth was constructed, it was
commonly located at the foot of the ladder on bare ground
(Boas 1891:634 [Shuswap]; Post and Commons 1938:41
[Nicola Valley]). If it was built under the base of the
ladder, a large rock or a pile of rocks was placed behind
the fire to protect the ladder from the heat (Smyly 1973:
50 [Shuswap]; Laforet and York 1981:119-120 [Thompson];
Teit 1900:194 [Thompson]; Bouchard and Kennedy
1987:260 [Shuswap]; Condrashoff 1974 [Shuswap]). For
the Shuswap, the fire was typically built on the north
side of the ladder (Teit 1900:194). In some cases the fire
was surrounded with four logs to prevent sparks from
burning the bedding (Bouchard and Kennedy 1987:260
[Shuswap]). Young boys were sent to gather firewood
that was dry and so produced little smoke (Bouchard
and Kennedy 1973:42 [Upper Lillooet]).

The food was typically cooked by dropping heated
stones into bark or coiled root baskets filled with food
(Bouchard and Kennedy 1973:41-42 [Upper and Lower
Lillooet]). The cooking fire was probably used primarily
to heat these boiling stones that "were smooth, about
fist-size, and were heated on acrib of sticks which were
fired from below" (Post and Commons 1938:60
[Southern Okanagan]). The coiled baskets used to cook
the food were sometimes set into the ground and could
last up to 10 years (Post 1938:32 [Southern Okanagan]).
The meals were typically small (because the people
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seldom went outside) and everyone in the family ate
from the same communal bowl or mat (Bouchard and
Kennedy 1973:42 [Upper Lillooet]; Teit 1906:216
[Lillooet], 1900:199 [Thompson], 1909a:496 [Shuswap];
Kennedy and Bouchard 1978:39 [Lillooet]). This food
was typically eaten on a mat while seated on the floor
or on the beds (Teit 1900:199 [Thompson]; Laforet and
York 1981:121 [Thompson]; Kennedy and Bouchard
1977:Tape 2; 1987:262). Each family had their own
boiling stones, baskets, and eating utensils (Nastich
1954:23 [Lillooet]).

The fire was extinguished after the meal (Kennedy
and Bouchard 1978:36 [Lillooet]; Bouchard and
Kennedy 1973:42 [Upper Lillooet]) with one account
stating that the fire was only lit for one hour in the morn-
ing and one hour at night (Bouchard and Kennedy 1973:
41 [Lowver Lillooet]). Other accounts state that fires were
used primarily for cooking, that dried salmon was eaten
without cooking (Kennedy and Bouchard 1977:Tapes
1 and 2 [Lillooet]), and that food was often eaten cold
in winter (Post 1938:32 [Southern Okanagan]; Rice
1985:99 [Walla Walla]) suggesting that a cooking fire was
not always necessary. On the other hand, the children
and elderly could not always chew the dried food and
needed the soup produced when the food was boiled
in the baskets (Post 1938:32 [Southern Okanagan]).

In very cold weather, small fires were sometimes lit
to provide heat closer to the sleeping areas near the
four main posts (Hill-Tout 1978a:58 [Thompson]). As
discussed previously, it was generally not necessary to
keep a fire burning all day to keep the pithouse warm.
In fact, much of the heat generated by a fire would
probably be lost through the opening for smoke
ventilation, and ifenough body heat could be generated
fires would be unnecessary for heating (Hayden et al.
1996). The need for a constant fire or secondary fires
was probably even less in smaller pithouses since they
had a smaller area to heat. Given the small communal
area in these pithouses, an active hearth may have also
been a safety hazard and it would have been difficult
to find a safe and open area for the construction of
secondary fires.

Almost all of the excavated pithouses at Keatley
Creek had some evidence of a main hearth, commonly
indicated by a circular patch of fire-reddened soil in
the underlying sterile till. Some of the large houses had
evidence of more than one hearth (Vol. I, Chap. 17).
However, not all floors had clear evidence of a hearth
in the soil deposit representing the last occupation. The
fire-altered rocks, charcoal and ash that must have been
produced by these fires were rarely encountered in situ.
This patterning suggests that the hearths were cleared
away on a regular basis. Although the hearths may only
have been removed in a general cleaning prior to



summer abandonment, the evidence more strongly
suggests they were cleaned each day or after every use.
Given the relatively crowded conditions in the
pithouses and the combustible nature of the con-
struction materials, it may have been safer and more
convenient to remove the fire debris when not in use.

Areas of superficially fire-reddened sterile till were
found away from the center of three of the excavated
housepits (3, 7, and 12). These areas may be evidence
of secondary fires or the possible in situ burning of
sleeping benches and/or collapsed roofbeams resulting
from the obvious post-abandonment burning of these
pithouses. Housepit 9,’with no evidence of burning
after abandonment, had no evidence of fire-reddened
soils at the floor margins, suggesting that many of the
marginal fire-reddened areas in the other houses are
not hearth remains. Given the need for smoke
ventilation, and the fire hazard that would have been
produced by building large hearths near the walls and
sleeping areas, it is unlikely that anything but small
secondary fires would have been constructed at the
margins.

Storage

Dried salmon was the most important and abun-
dant dried food stored for the winter (Dawson 1892:15
[Shuswap]; Bouchard and Kennedy 1990:249-51
[Shuswap]). One estimate suggests that each person ate
as much as 500 pounds of fresh and dried salmon
annually (Bouchard and Kennedy 1990:259 [Shuswap];
Hewes 1973:137 [Shuswap]). Dried plants (Turner
1992:429-32 [Lillooet]) and meats (Romanoff 1992:480-
485 [Lillooet]) were also stored in large quantities. Most
of the food was temporarily stored near the procure-
ment camps, and then brought to the village for storage
in the winter when there was more spare time (Teit
1906:215 [Lillooet], 1900:495 [Thompson]; Post 1938:31
[Southern Okanagan]). Outdoor storage facilities at the
procurement camps and villages included under-
ground cache pits, elevated wooden box caches, and
wooden storage platforms (Bouchard and Kennedy 1990:
279 [Shuswap]; Teit 1900:198-199 [Thompson], 1906:215
[Lillooet], 1909a:495 [Shuswap], 1909b:776 [Chilcotin];
Hill-Tout 1978a:58 [Thompson], 1978b:110 [Lillooet],
1907:108 [Salish]; Boas 1892:635 [Shuswap]; Alexander
1992:129-132 [Interior Salish]; Laforet and York 1981:120
[Thompson]; Romanaff 1992:240-241 [Lillooet]).

Expedient elevated caches were sometimes built in
trees, but most elevated caches (p'aKw'ulh) consisted
of a large roofed wooden box constructed on a pole
platform with four pole supports, usually 1.5-1.8 m
high, but up to 2.7 m high (Bouchard and Kennedy
1990:280 [Shuswap]; Teit 1900:198-199 [Thompson],
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1909a:495 [Shuswap], Teit 1906:215 [Lillooet]; Boas
1891:635 [Shuswap]; Duff 1952:67, 89 [Stalo]). These
caches were probably used primarily tostore dried fish,
with a box 2.4 m2 holding several hundred fish
(Alexander 1992:128 [Shuswap]; Teit 1900:234
[Thompson]). Meat and utensils were also sometimes
stored inside (Teit 1900:198 [Thompson]; Kennedy and
Bouchard 1978:43 [Lillooet]). One historic account
discusses salmon being removed from riverside cache
boxes every week or two as needed, and taken back to
the village (Romanaff 1992:240-241 [Lillooet]). Storage
platforms (like an elevated cache without a box), were
used near the house to store cumbersome articles such
as utensils, skins, and ropes out of the reach of the dogs
(Teit 1900:199 [Thompson], 1909a:495 [Shuswap]).

Underground caches (tsrp wen and skw’ezks) were
constructed as pits (.9-1.8 m wide and 1.2-1.8 m deep)
covered with poles or bark, dry pine needles or grass,
and then soil (Teit 1900:198 [Thompson], 1909b:776
[Chilcotin]; Dawson 1892:9 [Shuswap]; Hill-Tout
1907:108 [Salish], 1978a:58 [Thompson]; Alexander
1992:130 [Chilcotin]; Kennedy and Bouchard 1977:
Tapes 1 & 2 [Lillooet]; Bouchard and Kennedy 1990:280
[Shuswap]). Items were removed through a door made
in the center or, in the case of caches made in the side
of a bank, through a side door. To prevent moisture
damage and mold, the pits were lined with maple
sticks, grass and/or birch bark. Dried fish, and baskets
of roots and berries were also wrapped or layered with
birch bark (Teit 1900:199, 234 [Thompson]; Hill-Tout
1978a:58 [Thompson]; Bouchard and Kennedy 1990:280
[Shuswap]). Grass and pine needles were used to
discourage mice, while juniper berries kept the insects
away (Romanoff 1992:241 [Lillooet]).

Some underground caches, left undisturbed all
winter, were used solely to store surplus food that the
owners did not anticipate using that winter (Teit
1906:223 [Lillooet]). This food may have largely
consisted of salmon left over from the previous year
(Teit 1900:234 [Thompson]). Other caches, made with
less care and constructed near the house, were used to
store food needed for use during the winter (Teit
1906:223 [Lillooet]). Foods were removed from these
caches as needed.

In discussing the external cache pits of the Southern
Okanagan, Post (1938:32) notes that small pits were
sometimes built by one individual (see also Boas
1917:45 [Thompson]), but larger pits were often used
by two or three families with each woman using sticks
to denote her section of the pit. "If many pits were dug
together, only one type of food would be putinto each,
lest the flavors mix, for the sacks were always placed
close together to keep the air from circulating" (Post
1938:32 [Southern Okanagan]). Similarly, in an early
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1900's pithouse, several cache pits were constructed
outside, each of which contained a different type of food
(Bouchard and Kennedy 1990:278 [Shuswap]).

The cache pits, used to store dried fish, roots and
berries, kept the food better and longer than the
elevated caches (Teit 1909a:495 [Shuswap]; 1900:198
[Thompson]; Post 1938:32 [Southern Okanagan]).
Although one informant mentions meat being stored
in a cache pit (Bouchard and Kennedy 1990:278
[Shuswap]) other informants state that meat was not
put in its because it would become moldy (Kennedy
and Bouchard 1977:Tape 1 [Lillooet]). The residents of
Keatley Creek probably preferred the use of cache pits
over elevated caches (Teit 1906:215 [Lillooet], 1909a:495
[Shuswap]; Hill-Tout 1907:108 [Salish]). Wood for
constructing elevated caches may have been scarce near
the village, while the dry climate and sandy soil was
ideal for cache pits (Hill-Tout 1978a:58 [Thompson]; Teit
1909a:495 [Shuswap]). During raids they would also
have found it easier to hide a pit than an elevated cache.
On the other hand, relatively few cache pits have been
found at the site, suggesting that many of them were
located inside houses, or some distance from the site,
and/or elevated caches were preferred.

Other items were also stored outside. Firewood was
piled outside and covered with a roof supported on
four poles. Dishes, spoons, and other utensils used for
feasts but not needed for every day use and baskets to
be used in the warmer months were stored in asummer
shelter (Laforet and York 1981:120 [Thompson]; see also
Boas 1917:26 [Thompson]).

The main food storage areas were in outside cache
pits where the berries, nuts and dried roots were pro-
tected from the heat of the fire (Smyly 1973:50-51
[Shuswap]), however, storage pits were also con-
structed inside the pithouses. The size and number of
internal cache pits differs with each excavated housepit
at Keatley Creek. Interior cache pits were more common
on the Fraser River than in the Thompson River valley,
where external pits are more common (Blake 1974:2).
This evidence suggests that internal pits were used, in
part, as an alternative to external pits. The average
number of internal pits in Southwestern U.S. pithouses
was 1.2-2.0, with two to six external cache pits (Gilman
1983:192).

Women were forbidden to step over the food
(Kennedy and Bouchard 1987:262 [Shuswap]), so
presumably the cache pits were not in heavy traffic
areas of the pithouse. Low traffic areas would have
included localities along the walls and under the
benches. Teit (1898:66 [Thompson]) mentions inside
caches being hidden where people sit. Like the Hidatsa,
the Shuswap and Lillooet probably covered the cache
pits with a trap door and took enough food out with
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each visit to last several days (Wilson 1934:384). Teit
describes caches covered with planks or poles (Teit
1898:109,150 fn [Thompson], 1900:199 [Thompson]).

A shelf, constructed in the angle between the roof
and the top of the wall was also used for storage
(Kennedy and Bouchard 1978:36 [Lillooet], The
Shuswap report that each section of the shelf, as defined
by the main beams, held a different item—with roots
and berries in one, meat in another, and baskets of water
and firewood on others (Green 1972:2; Condrashoff
1974; Smyly 1973:50-55; Surtees 1975; Teit 1909a:492).
Food stored on the shelf was intended to be used
relatively quickly (Bouchard and Kennedy 1987:262
[Shuswap]). Since each family was allotted a separate
comer of the house (Teit 1898:59 [Thompson]), this
division by materials may only have applied to
pithouses occupied by a single family or perhaps a
group of families organized communally.

Alternatively, or in addition to the shelf, each family
had a rack hanging from the ceiling in their comer of
the pithouse, on which they stored food intended for
immediate consumption (Kennedy and Bouchard
1977:Tape 1 [Upper Lillooet]; 1987:262 [Shuswap];
Laforet and York 1981:120 [Thompson]). Each family
may have also had a separate corner for storing
"personal belongings and general impedimenta" as did
the Carrier in their winter lodges (Hill-Tout 1907:60;
Morice 1893:195, 199). A Fraser River Shuswap myth
also recounts how aman "brought home differentkinds
of meats, which he rolled up in grass and placed on
the shelves of poles which were all around his house"
(Teit 1909a:688; see also Teit 1898:38; 1912b:367). In a
similar fashion, the Nootka placed dried plants, dried
fish, mats and hunting and fishing equipment on their
storage shelves (Sproat 1987:33).

The area under the ladder (i.e., near the center of
the floor) was used by all families in the house as a
common storage area for "bundles of pitchwood and
kindling needed to maintain the fire, and for cooking
utensils, which when not being used, were hung up out
of the way" (Laforet and York 1981:119 [Thompson]).
Teit also mentions wood storage inside a lodge
(1912a:222 [Thompson]). Besides the wood pile, food
stores were generally kept close to the fire for immedi-
ate use (Post and Commons 1938:41 [Nicola Valley]).

Many items were stored by hanging them from the
posts or beams, or from strings stretched between the
beams. These items included: baskets of roots and
berries, water containers, pouches, clothes, and mats
and blankets (Surtees 1975 [Shuswap]; Kennedy and
Bouchard 1977:Tape 4 [Lillooet]; Laforet and York
1981:120 [Thompson]; Wilson 1934:394 [Hidatsa]).
Large baskets (e.g., 1.9 x .9 x .8 m) of birch, poplar, or
spruce bark were used to store provisions inside the



winter houses, such as water, food, and clothing (Teit
1900:200 [Thompson], 1909a:496 [Shuswap]). Large
coiled baskets were used to store clothes and other
valuables (Duff 1952:57 [Stalo]). Water was also fetched
and stored in baskets that were placed "in between the
comer sleeping areas," never under the ladder (Laforet
and York 1981:120 [Thompson]). Although bathing took
place outside in a stream or sweat lodge (Nastich
1954:51-2 [Lillooet]; Teit 1909a;495 [Shuswap], 1900:198
[Thompson]), residents of the pithouses probably used
plenty of water for cooking and drinking (Post 1938:32
[Southern Okanagan]).

Some items were stored under bed platforms. The
Lillooet stored baskets of goods under the benches or
where people ate (Teit 1898:66; Kennedy and Bouchard
1977:Tape 1; 1978:36). In the plank houses of the Lower
Lillooet, roots were stored in "shallow cellars under
the bed-platform" (Hill-Tout 1978b:109), and small
storage pits were also constructed under Upper Lillooet
sleeping platforms (Kennedy & Bouchard 1977:Tapes
1& 2).

In summary, at Keatley Creek, food that was to be
stored for four months or longer was probably placed
in carefully constructed outdoor cache pits. Food
intended for use over the winter was probably stored
in elevated caches or in less well built outdoor cache
pits. The indoor cache pits (and perhaps storage
baskets) held food that was to be used in a relatively
short time period; while food stored on shelves and
racks was intended more for immediate use. The
Southern Okanagan followed a similar pattern in their
tule long-houses which had indoor storage com-
partments near the door replenished from the outside
caches as needed, and had small quantities of food also
stored in each family's domestic area (Post 1938:32).

Most of the tools owned by the residents were
probably stored inside the pithouse during the winter.
Raw materials that could be used in the future, such as
bones for tools, were either stored or hung up (Teit n.d.
[Thompson?]). Teit also discusses how tools were
cached in other seasons:

If all the people of one house were going off on a
trip, they buried some of valuable tools they did not
want to take along. Especially things made of stone.
If of bone or antler etc. then [they were] wrapped
up and dry ground selected. Stones did not matter.
Buried pipes and hand hammers etc. (n.d.
[Thompson?])

Women were forbidden to touch men's hunting gear
(Nastich 1954:63 [Lillooet]), so these tools must have
been stored separately. Perhaps, like the Hidatsa, they
hung these items from the rafters (Wilson 1934:394).
Since men did not seem to be restricted from touching
women's tools, women's tools may have been widely
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dispersed throughout the pithouse with tool Kits
duplicated in each woman's sleeping area. The
corresponding men's activity areas may have been
similarly isolated. Women were also supposed to avoid
walking where the meat was stored (Post and
Commons 1938:41 [Nicola Valley]). This prohibition
may be one of the reasons that inside the pithouse the
meat was dried (and perhaps stored) on a rack
suspended from the ceiling (Bouchard and Kennedy
1990:277 [Shuswap]).

Activity Areas

Teit (1909a:492 [Shuswap]) describes an idealized
pattern of house arrangement with the internal space,
divided into four rooms, defined as the space between
two support posts (or alternatively between the beams
Teit 1900:194 [Thompson]). The space closest to the high
land or mountain, usually the eastern most space, was
referred to as the "upper," "top," or "head" room. The
room closest to the water or river was sometimes called
the "kitchen," "storeroom," or "lower room" but was
most commonly called the "passing-place" because
people passed this space on their way to the water. The
space under the ladder, generally the northern most
room, was called the "under” or "hand" room, both in
reference to the ladder. The room opposite the foot of
the ladder was called the "bottom" room. Alternatively
the rooms were named according to the compass
direction, e.g., east (see also Teit 1900:194 [Thompson]).
Most pithouses were built so that one of the side rooms,
either the east or west, was the closest room to the water.
If this arrangement of rooms was followed at Keatley
Creek, itis unclear whether the storage room or kitchen
would have been in the west, closest to the river, or in
the south nearest the creek. The ethnographies suggest
that all pithouses at the site might be orientated the
same way however, this is not supported by hearth
positions in the north (HP 12), center (HP 9), and south
(HP 3) in archaeological contexts.

In addition, more recent accounts of pithouse use
either fail to mention, or deny the identification of
rooms named on the basis of direction or function
(Kennedy and Bouchard:Tapes 1and 2 [Lillooet]). Many
reports, including Teit's, also described the margins of
the pithouse, where the sleeping platforms were
located, as being divided into family areas [Nastich
1954:61 [Lillooet]; Bouchard and Kennedy 1973:42
[Upper Lillooet]; Laforet and York 1981:120 [Thompson];
Teit 1898: 59 [Thompson]). A Nicola informant
explained that if a man had five children, "then he
would need five comers since one was for each one of
his family. There's generally a comer to a family. That
comer would be your sleeping area and your private
spot in there. You hang your most valuables in there
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and nobody touches it. Even those staying at your
house, they don't ever enter your area. The center is
open to everyone (James and Oliver 1991:24)." As
discussed previously, in larger pithouses, each family
may also have had their own hearth and storage areas.
In smaller these larger pithouses, Teit's "rooms" may
only apply to the centrally located communal areas. In
pithouses where the sleeping platform only extended
around part of the perimeter of the floor, the "kitchen
/ storage" room may have been located in the comer
lacking platforms. Communal storage and cooking
facilities may have been more feasible in the smaller
pithouses. In fact, the division of floor space in HP's 9,
12, and 90 appear to approximate Teit's description of
the division of pithouses into "rooms" for cooking,
sleeping, other activities, and perhaps storage (Vol. Il,
Chaps. 6,11,12; Vol. lll, Chap. 7).

Descriptions of the day-to-day activities inside a
pithouse are rare, but some idea of the range of possible
activities involving stone and bone materials can be
obtained from the list of ethnographic references to
these items presented in Appendix Il of this chapter.
Documentation of plant uses is provided by Turner
(1992; Turner et al. 1990).

We know that men and women spent most evenings
conversing, telling stories and playing lahal and dice
(Teit 1909a:617, 621 [Shuswap], 1900:367 [Thompson];
Commons 1938:185 [Southern Okanagan]). Many
activities took place around the central hearth "where
women sewed, made baskets, and toasted salmon, and
hunters told yams, or played bone [game] and sang”
(Mitchell 1925:12 [Shuswap]). The central space
between the four supporting posts was probably a
common area, with family areas around the wall (Hill-
Tout 1978a:58 [Thompson]; 1907:56 [Salish]). The roof
may also have been used as a place to lounge and keep
a lookout (See Wilson 1934:365 [Hidatsa]).

The following description of life inside a Hidatsa
earth lodge may be used a model for activities inside a
Plateau pithouse.

The space in front of each woman's bed was
considered her workroom. Here she sat when
making baskets or pottery, embroidering quills, or
sewing of clothing, moccasins, robes, etc. Her raw
materials and implements for this work were stored
under the bed towards the foot, wrapped in bundles
or in envelope-shaped skin bags, and kept in a
workbox which was placed on a board ... hides
were often dried at the fireplace. ... The skin-
dressing tools were kept in a parfleche hung with
the bags containing clothes from thongs pendent
from the [roof] poles ... space about the fire was
used for lounging, as a work place, or for meals
(Wilson 1934:392-393).

A Thompson woman's duties included a number
of activities that may have taken place inside the

48

pithouse. They included: washing, cooking, lighting the
fire, and cleaning the inside of the house; fetching the
water, firewood and brush for the floor and beds;
preparing skins, mats, baskets, sacks, bags, clothing and
moccasins; and looking after the children (Teit 1900:182,
295-296). Women's activities that informants clearly
state took place inside the pithouse are the manufacture
of clothing and baskets, spinning wool, and the
dressing of skins (not including the cleaning and
removal of hair) (Surtees 1975 [Shuswap]; Kennedy and
Bouchard 1977:Tape 1 [Lillooet]; Laforet and York
1981:121 [Thompson]; Teit 1900:186 [Thompson],
1909a:477 [Shuswap]).

Men's duties that may have taken place inside
the pithouse included: the manufacture of tools and
weapons from stone, bone and wood; and sometimes
the tanning of buckskin (Teit 1900:182, 295-296
[Thompson], 1906:239 [Lillooet]). Some men also cut
and sewed their own clothes and moccasins and
cooked those parts of animals that women were
forbidden to eat or touch (Teit 1906:257 [Lillooet]).
Smoking was also largely confined to elderly men and
shamans (Teit 1906: 250 [Lillooet]). "There was a
certain amount of division of labor, inasmuch as
workmen skillful in any particular line of work
exchanged their manufactures for other commodities"
(Teit 1900:182 [Thompson]). This division of labor may
be reflected in the archaeological record with some
housepits or hearths exhibiting a disproportionate
representation of certain activities.

No one bathed inside the pithouse. Instead, men
and women used separate shelters by the creek
equipped with a large fire for heating rocks, used to
heat bath water in a basket (Laforet and York 1981:121
[Thompson]). Itis possible that the residents of Keatley
Creek might have built a small annex to the pithouses
(as did the Carrier in their winter lodges), to use as a
bath area for old men and a kennel for the dogs (Hill-
Tout 1907:60). Every family also kept abirch bark urinal
near the sleeping place for the children (Laforet and
York 1981:121 [Thompson]).

Hunting for small and large game, and ice-fishing
seem to be the main subsistence activities that were
conducted from the pithouse during the winter.
However, some river fishing for salmon, and plant
gathering took place, primarily just prior to abandoning
pithouses in the spring (Alexander 1992:154-158
[Interior Salish]). Dogs and snowshoes were used for
winter hunting (Teit 1900:248 [Thompson]). The types
and abundance of tools in the archaeological
assemblage should reflect the above activities.

Those activities that required a large space or
created a lot of debris were probably not conducted
inside the houses, where space was limited and the



traffic was heavy. Therefore, while stone tool resharpen-
ing and hafting may have taken place inside, the
primary stages of large tool production were more
likely to occur outside. The primary butchering of
animals (Kennedy and Bouchard 1978:49 [Lillooet]) and
the dehairing and defleshing of hides (Teit 1909a:717
[Shuswap]) also took place outside, while secondary
butchering, meat drying, and hide softening appear to
have continued inside the pithouses (Kennedy and
Bouchard 1977:Tapes 1 and 2 [Lillooet]). On some
special occasions primary butchering may have taken
place inside the pithouses, as recounted in a number
of oral histories that describe entire animals being
dropped into pithouses during feasts (Kennedy and
Bouchard 1977:Tape 2; Romanoff 1992). It is not clear
whether men or women did this butchering, but this
may be related to the occurrence of broken bifaces in
the center of the floor of HP 7 (Vol. I, Chap. 11). Hide
soaking began outside by soaking dried hides in a
stream for several days, but this activity may have
continued indoors for 1 or 2 days while the hide soaked
in a basket with a mixture of water and deer brains
(Post 1938:11 [Southern Okanagan]).

Some of these activities, such as the smoking of fish
and meat, and tool manufacture, occurred in old
abandoned pithouses (Bouchard and Kennedy 1990:278
[Shuswap]; Kennedy and Bouchard 1978:37 [Lillooet]).
Others occurred in mat lodges. A Nicola informant
explains that as the weather warmed in February people
would temporarily move out of the pithouse to acircular
mat lodge nearby. "That would be a working area also
where through the winter months when it's not too cold,
they'd goinitto do their weaving, sewing, hide tanning,
all the men working on their bows and arrows and
moccasins. This mightbe acommunal place. There might
be three or four of the keekwilees in a circle so they'd
build a kind of a community place where they'd meet
through the day (James and Oliver 1991:25)."

Feasting and dancing were common during the
winter months. Among the Stalo "gatherings of all sizes,
from very small to very large, were held almost
continuously during the dance season" (Duff 1952:107).
The Lillooet are also reported to have danced at least
once a month during the year, with the majority of these
dances occurring in the winter, especially around the
winter solstice in December (Teit 1906:284 [Lillooet]).
These dances and feasts were held inside the pithouse
(Teit 1900:296, 350 [Thompson], 1909a:610 [Shuswap]).
Marriage feasts typically took place in the winter in the
family pithouse (Nastich 1954:59-60 [Lillooet]). These
feasts were accompanied by dancing, singing, drama-
tizations of myths and stories by the elders, and the
distribution of blankets, skins, and foods to everyone
including the poor (Nastich 1954:59-60, 66 [Lillooet]).
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Winter spirit or power dances were held when the
spirit commanded, but were usually in January and
February (Cline 1938:145-146 [Southern Okanagan];
Teit 1906:286 [Lillooet]). The dance leader always gave
his first winter dance in his own house and subsequent
dances were also held in his house, if it was large
enough. If more room was needed, the largesthouse in
the village was used, which commonly meant that the
chief would lend his house (Cline 1938:145-146
[Southern Okanagan]). The Shuswap also were known
to gather in the largest pithouse (Teit 1909a:610). In the
Southern Okanagan dances, the dancer circled around
the inside of the house, while the others sat—with men
on one side, women on the opposite, and age mates
usually together (Cline 1938:148). During the Stalo
winter dances, the people from each village were seated
in separate sections. People became possessed, and
danced one at a time, but everyone joined in with
singing and drumming. "The dancers danced only in
the area between the [main] posts and the beds, not in
the central area enclosed by the four posts" (Duff
1952:47). Keddie (1987:1 [Shuswap]) reports that the
floors of large pithouses used as "dance houses" were
prepared with clay "to keep the dust down."

The dance leader provided most of the food, with
his family doing most of the cooking, though each
family brought some food and utensils. Blankets and
skins were also given away. The dances lasted from one
to fourteen days (commonly five to six days), and
included people from neighboring and occasionally,
more distant villages (Teit 1906:284-285 [Lillooet]; Cline
1938:147 [Southern Okanagan]; Duff 1952:107 [Stalo]).
Interaction was probably greatest among fellow band
members, that is, people from nearby villages who used
the same camping and fishing sites (Nastich 1954:32
[Lillooet]). Much food was distributed at these dances
and an individual could subsist all winter on the
provisions of others offered at these events (Commons
1938:185 [Southern Okanagan]).

Many feasts were simply social gatherings between
neighboring families, families from other villages, or
groups of people from other bands who might be
wintering at the village (Teit 1900:385, 296-297
[Thompson]). The feasts could last two or three days.
Afeast for all the residents of a pithouse was also given
following a ceremonial ordeal for the children intended
to build courage. Potlatches also occurred during the
winter. While some ethnographers suggest that
potlatches were a post-contact phenomenon (Teit
1900:297 [Thompson], 1909a:574 [Shuswap]), in the
prehistoric past, Interior peoples may have adopted
(and later abandoned) elaborate feasting practices when
economic conditions stimulated intense trade. What-
ever the case, during any large ceremonial or feasting
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events, decorative elements of dance or ritual costumes
could break or become detached and lost in the dust.
Such elements might include parts of eagle feathers;
copper and bone tubes and beads; dentalium; antler
decorations; wolf, elk, and other animal teeth; fawn and
deer hooves; claws of bear; beaver; and silver berry
seeds (Appendix Il1). Other items found at Keatley
Creek may have also been used in similar contexts
including bird wings, copper or shell ornaments, small
stone or bone sculptures, chipped eccentric stones,
incised and shaped pieces of bone, and pieces of mica.
Sometimes costume elements like dentalium shells
were arranged so that they would fall off during dances
as incidental gifts to guests (Teit 1912b:358-359). At
other ceremonies, such as the piercing of infant ears
and noses, sharpened deer bones (presumably awls)
were used for piercing and beaver teeth or deer bones
were inserted into these openings as ornaments
(Nastich 1954:64).

One account states "as many as forty people could
be seated in the largest underground house" (Bouchard
and Kennedy 1979:129). Since we know that very large
pithouses had a resident population as high as 70
people, this description must refer to the high end of
the most common pithouse size used at contact, about
9 m across with a resident population of about 26
people (see Section 5.1.). In fact, a large Shuswap
pithouse (13.7 m2) built after contact especially to
accommodate large gatherings held up to 300 people
(McDonald 1826 as cited in Kennedy and Bouchard
1987:259). The Southern Okanagan considered 100
people a large gathering for a power dance (Cline
1938:147), a figure that may more accurately reflect the
pre-contact norm.

The physical evidence of many of the activities
conducted inside the house may be scarce. The floor,
except around the hearth, was said to be covered in a
layer of small evergreen boughs (typically fir, spruce
or Douglas-fir) that were regularly discarded and
replaced every three or four days (Hill-Tout 1978a:58
[Thompson], 1907:56, 60 [Salish]; Kennedy and
Bouchard 1978:36 [Lillooet]; Laforet and York 1981:121
[Thompson]; Post and Commons 1938:41 [Nicola
Valley]). The Sanpoil covered the floor, except near the
fire, with 10-13 cm of rye grass (Ray 1932:32). Tule or
bulrush mats or grass were also used as floor coverings,
sometimes over the boughs (Post and Commons
1938:41 [Nicola Valley]; Condrashoff 1974 [Shuswap];
Green 1972:1 [Shuswap]; Teit 1909b:775 [Chilcotin]; Ray
1942:177-178 [Wenatchi]; Smyly 1973:50 [Shuswap]).
Much of the debris from the activities must have
become trapped in the flooring and discarded with it.
Stray needles from the floor boughs may have been
swept up with a twig broom or goose wings, after first
sprinkling the floor with water to make the floor hard
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and sweeping easier (Laforet and York 1981:121
[Thompson]; James and Oliver 1991:25 [Nicola]; see also
Wilson 1934:394 [Hidatsa]). Given the relatively small
living area, a strong incentive must have also existed
to keep the central, more heavily trafficked area clear
of debris. The scarcity of evidence for such floor
coverings at Keatley Creek (Vol. Il, Chap. 4) suggests
either that practices differed in the past or the cleaning
was relatively intense.

Accumulation zones were probably limited to the
outer margins of the floor, especially where "dead"
spaces may have been created under the wooden
sleeping benches. Archaeologists (Spafford 1991:179-
180) speculate that remnants of the food and bones may
have been tossed on the roof (as was noted by Wilson
1933:94 at Mexican pithouses in the American
Southwest).

Some of the patterns noted by Binford (1978) in
Nunamuit houses are similar to those seen in Interior
Plateau pithouses, and his observations on the resulting
distribution of cultural material can be used to predict
possible patterning in the pithouses at Keatley Creek.
Binford defined three zones: 1) a "drop" zone near the
fire where small items were deposited and heavy items
such as mortars were cached, 2) a "toss" zone where
larger garbage accumulated, and 3) a "dump" zone
where collected debris was redeposited. As in the
pithouses, Nunamuit sleeping areas were also used as
working and eating areas and may be expected to
contain refuse like that of a drop zone. Any areas that
were more intensively used, such as the area around
the hearth, were cleaned more often suggesting a
generally low accumulation of cultural material in
communal work areas. Storage was against the walls
and outside on racks as in the pithouses, suggesting
that large, lost, or abandoned items may be more
common along the pithouse wall. The dump zones
were typically just outside the door suggesting pithouse
garbage was tossed on the roof. Butchering, pit roasting,
and hide working were activities that took place outside
Nunamuit houses, and are also expected to occur
outside the pithouses.

W ho Builtand Used the Pithouses

Although single family houses did occur, the larger,
late prehistoric pithouses in the study area commonly
contained four or five nuclear families (Bouchard and
Kennedy 1973:42 [Upper Lillooet]). Early historic
Thompson pithouses are described as containing three
or four families (Champness 1971:92) or four to eight
families producing crowded conditions ("as much as
they could handle"—Kennedy and Bouchard 1977:Tape
1[Lillooet]). An early account of Chilcotin houses



describes 53 families living in six large "ground lodges"
or an average of 8.8 families per house and 131 families
living in 29 "lodges" or 4.5 families per lodge (BCARS
n.d.:4). Since each family had their own sleeping space
and storage racks and shelves and sometimes their own
hearth, a large pithouse could contain as may as nine
hearths and sleeping areas.

The core resident population of the pithouse was
typically comprised of a number of closely related
nuclear families (Teit 1900:192 [Thompson]; Hill-Tout
1978a:58 [Thompson]). Since most marriages were
patrilocal, men typically formed the nucleus of the
household (Nastich 19%$4:23 [Lillooet]; Teit 1906:255
[Lillooet]). Common configurations included a group
of brothers and their wives and children, three or four
generations of men from the same lineage, or a father
and his married sons (Duff 1952:84 [Stalo]; Teit 1898:52,
64,66,69,78; 1909a:644,676; 1912b:321,328[Shuswap]).
Unrelated families also sometimes shared the pithouse
with the residential group, formed by special invitation
to make a congenial group (Walters 1938:87 [Southern
Okanagan]). The resident group was comprised
predominantly of the same people from year to year,
with stability dependent on personalities and the
treatment of others' children (Post 1938:87 [Southern
Okanagan]). Some laziness was tolerated, but dis-
approved of (Post 1938:87 [Southern Okanagan]).

The average nuclear family probably comprised two
adults and three to five children. Studies of traditional
hunter-gatherers in other parts of the world suggest
that each family had an average of about three children,
with a median of one or two, and a range of zero to
nine (Lee 1979:49 [!Kung San]; Dunning 1959:67
[Ojibwal]). Estimates for the Interior Plateau are sketchy
but suggest a similar pattern. The Lillooet after contact
wanted to have three or four children (Nastich 1954:63).
Thompson's (1914:53 as cited in Smith 1987:151)
population estimate for two long tule dwellings with a
resident population of 800 people or 120 families
suggests 4.6 children per couple. Teit's estimate of 20-
30 people in an average pithouse with four families
suggests three to 5.5 children per family.

As previously noted, each nuclear family was
assigned its own sleeping area in the pithouse, in a
"comer" between the posts. When aman had more than
one wife, each woman had her own sleeping area and
blanket and the man visited each wife's area in turn
(Nastich 1954:62 [Lillooet]). Within the family comer,
grown women slept with female children who had not
yet reached puberty, men slept with male children apart
from the women, and young children often slept with
grandparents (Laforet and York 1981:120 [Thompson]).
A widow or a woman with new born child was
sometimes isolated in a comer of the pithouse. Single
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girls and bachelors each had separate comers (James
and Oliver 1991:24 [Nicola]) while menstruating
women and adolescent girls slept in a separate structure
(Alexander 1992:136-138 (Interior Salish]; Nastich
1954:64,69 [Lillooet]). All residents of the house worked
in close harmony, but each family also had their own
cooking rocks, baskets, blankets, and eating utensils
(Nastich 1954:61 [Lillooet]) which they may have stored
in their own space.

Indicators of Wealth and Status

In traditional societies, large domestic dwellings
were generally occupied by wealthy, high-ranking
individuals (Netting 1982), and on the Interior Plateau
the largest pithouse in the village was typically that of
the chief (Walters 1938:87 [Southern Okanagan]; Post
1938:39 [Southern Okanagan]). A chief was not
necessarily the wealthiest individual in the village, but
this was usually the case (Walters 1938:94 [Southern
Okanagan]). The chief needed a larger house because
he attracted more families to live in his house (Post
1938:39 [Southern Okanagan]), and he may have had 2
or 3 wives (usually sisters) (Nastich 1954:61 [Lillooet];
Teit 1906:255,269 [Lillooet, Thompson]).

Wealthy households were large and included the
offspring of polygynous marriages, slaves, and poor
relatives who were generously allowed to reside in the
house (Nastich 1954:23 [Lillooet]; Duff 1952:84 [Stalo]).
These "poor, lazy or incompetent” people dressed
poorly, and depended on the generosity of richer people
for whom they were expected to perform some task in
exchange for favors (Nastich 1954:24 [Lillooet]). Post
(1938:87 [Southern Okanagan]) states that the lazy,
improvident and unfortunate were provided with food
without expectation of return. Wealth in general was
measured in deer hides, food, and blankets (Teit 1898:54;
1909a:734; 1912a:261,270,328; 1912b:343-344; 1930:202;
Boas 1917:30-31, 88; Nastich 1954:50 [Lillooet]), while
evidence from myths suggests wealth was also
represented by clothes, horses, dentalium, feathers, elk
teeth, copper, canoes, and nephrite. Wealthy and high
status parents tried to acquire the same advantages for
their children with careful training (usually only offered
to wealthy families) and marriage into similar families
(sometimes with childhood betrothals), so that high
social status tended to be retained by families from one
generation to the next (Nastich 1954:23-24, 31, 57-58,
83; Teit 1909a:591) [Lillooet]).

Each household had a head, typically the eldest
male (Nastich 1954:23 [Lillooet]). His powers were
limited. His authority, both within the household and
the larger village community, was based on respect for
the individual and was not heredity, while his social
status was based on achievement (Nastich 1954:24
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[Lillooet]). In villages with more than one pithouse, the
heads of each household were ranked with the highest
ranked head assuming the role of chief (Nastich 1954:25
[Lillooet]). The chief's position was hereditary in the
male line, with the eldest and/or most competent son
succeeding the father (Nastich 1954:25 [Lillooet]). The
chief typically advised, rather than ordered and his
duties included announcing the start of the food
gathering season, directing day-to-day activities,
arbitrating disputes, and acting in a ceremonial capacity
at winter dances and other festivities (Nastich 1954:25-
26 [Lillooet]; Teit 1900:257,1909a:570-575).

An individual was required to recognize the chief
of that area as leader and if he was displeased with the
methods of a specific chief he could move himself and
his family to any dne of the village sites belonging to
his immediate band or a friendly band (Walters 1938:87
[Southern Okanagan]). On the other hand,

Family ties are very strong. The same group often
winters at the same site year after year. The wealthy
are respected and residence in their proximity is
desirable, for practical reasons. In case of famine and
extreme conditions, the wealthy assist the poor. Even
a man who is poor because of laziness is not
permitted to starve. He is cared for by his more
enterprising and therefore more affluent relatives."
(Walters 1938:87 [Southern Okanagan])

People sharing a pithouse with an especially skillful
hunter were able to share his surplus of hides (Romanoff
1992 [Upper Lillooet]; Bouchard and Kennedy 1973:41
[Lower Lillooet]; Kennedy and Bouchard 1977:Tape 2
[Upper Lillooet]). If the poor borrowed winter clothing,
they had to share the food obtained while wearing the
clothes (Nastich 1954:24 [Lillooet]). Shamans, by virtue
of their special powers, were very likely to become
important and respected members of the village. They
were usually also successful fishermen and hunters and
likely to be wealthy men (Duff 1952:101-102 [Stalo];
Nastich 1954:81 [Lillooet]).

In many societies the spot opposite the main door
of the house was assigned to the individual or family
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Appendix I: Pithouse Superstructure

The height of the main support posts and beams of
the pithouses dictated the slope of the roof (Boas 1891
[Shuswap]; Teit 1900 [Thompson]). Based on an
examination of early photographs, all of the three
largely intact but abandoned pithouses in the Nicola
Valley (see Section 1) had a roof slope of about 30
degrees. Teit's illustrations (1900:Figs. 135,136) based
on his observations of these same pithouses, suggest a
roof slope of 35 degrees. This slope was considered too
steep by informants who looked at Teit's diagram or
saw a reconstructed pithouse based on this diagram
(Smyly 1973:51 [Shuswap]; Kennedy and Bouchard
1987:259 [Shuswap]; 1978:36 [Lillooet]). The 40 degree
angle noted in Dawson's (1892:7) sketch of a Nicola
Valley pithouse is no doubt inaccurate. On the other
hand, some Chilcotin pithouses are described as having
a slope of 30-40 degrees (Lane 1953:158). This steep
slope may be related to the beams of these pithouses
resting on an inside ledge rather than the ground
surface. Another possibility is that the smaller Chilcotin
houses may have needed a steeper pitch to provide
more headroom (Vol. Il, Chap. 14). In summary, the
ideal upper limit of roof slope was probably about 30
degrees in the average pithouse.

The lower limit of the ideal roof slope may have
varied. The diagram provided by Boas (1891:633) shows
only a 17 degree roof slope, though it may also be
inaccurate given that the diagram seems to be based
solely on informant testimony. However, the Wenatchi
described the slope of 20 degrees or more and some
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Shuswap and Sanpoil also suggest a slope of 22 degrees
(Ray 1942:177-178; 1932:31).

In reality, the ideal roof slope was not always
achieved and variability should be expected in the
archaeological record. Occasionally the posts were cut
too short and the slope of the roof was too flat, or the
posts were too long and the roof too high and steep
(Teit 1895 [Upper Thompson]). All roof slopes should,
however, be relatively gentle. If the ascent to the roof-
top doorway/smokehole was too steep the women and
children could not enter quickly (Kennedy and
Bouchard 1987:259-260 [Shuswap]). A low angle would
also help prevent the roof materials from following
gravity to the bottom of the slope and would keep the
pithouse warmer by minimizing the space to be heated
(Hayden et al. 1996). Some slope was probably
necessary to divert any precipitation to the side of the
pithouse and provide enough head space inside the
pithouse. Flat roofs are not recorded for the study area,
but, where they are noted (Barnett 1944 [Coast]) the
foundation pits are twice as deep.

Shuswap posts were about 1.8-2.1 m high (Boas
1891:634). In Lower Lillooet pithouses with a log roof
the central doorway/smokehole was 2.5-2.7 m above
the floor (Bouchard and Kennedy 1973:42). Lillooet
pithouses with a post and beam superstructure also
measured about 2.5 m from the floor to the doorway/
smokehole (Kennedy and Bouchard 1978:361). In the
Nicola Valley pithouses the doorway/smokehole was
1.2-1.5 m from the ground surface (Postand Commons



1938:41). With a pit of 1.2-1.8 m the Nicola Valley
pithouses would have had roofs 2.4-3.3 m high. Other
accounts describe Thompson pithouses thatwere 3.1 m
high (Champness 1971:92) and Walla Walla flat-topped
pithouses 3.1-3.7 m high (Kane as cited in Rice 1985:99).
The description of small Chilcotin pithouses with roofs
43—4.9 m high is probably inaccurate (Lane 1953:157).
This evidence suggests the average protohistoric
pithouse had a roof ranging from 1.8-3.7 m high.

Horizontal poles (peeled and sometimes squared)
20-61 cm apart were usually tied to the beams and side
braces to provide a support for the roof covering (Teit
1900:194 [Thompson], 1895 [Upper Thompson]; Laforet
and York 1981:117 [Shuswap]; Bouchard and Kennedy
1987 [Shuswap]). The beams were sometimes notched
to accommodate these poles (Teit 1895 [Upper
Thompson]; Postand Commons 1938:41 [Nicola Valley];
Surtees 1975 [Shuswap]). Boas (1891:634) provides the
only account that does not indicate use of such poles.

The poles or slabs of split wood used to cover this
main supporting framework were placed at either right-
angles (Teit 1900:194 [Thompson]; Laforet and York
1981:117 [Thompson]), or horizontal to the ground
(Boas 1891:633-634 [Shuswap]; Bouchard and Kennedy
1973:42 [Lillooet]; Lane 1953:158 [Chilcotin]). They were
not tied to the framework (Teit 1900:194 [Thompson]).
Post and Commons note that cedar, or alternatively fir
or tamarack, made the best cover (1938:41 [Nicola
Valley]; see also Ray 1932:31 [Sanpoil]). Since these
poles would be clearly visible from inside the standing
structure, considerable care might have been expended
to arrange these poles in an aesthetically pleasing
fashion. Depending on the arrangement of the beams,
side braces, and poles, the outline of the pithouse on
the ground could be round, square or hexagonal
(Kennedy and Bouchard 1978:36 [Lillooet]). The
superstructure of pithouses with square holes was
sometimes wedge-shaped or pyramidal rather than
conical (Ray 1942:177 [Shuswap, Lillooet]).

A variety of materials was then placed over and
between the poles and slabs to prevent the covering soil
from falling through the poles into the house (Surtees
1975 [Shuswap]), to facilitate drainage (Kennedy and
Bouchard 1978:36 [Lillooet]), and to prevent the rain from
soaking through (Bouchard and Kennedy 1973:42
[Lillooet]; Teit 1900:194 [Thompson]). Covering material
included straw, dry grass, dry pine needles, boughs,
and/or birch or cottonwood bark (Boas 1891:634
[Shuswap]; Dawson 1892:7 [Shuswap]; Laforet and York
1981:118 [Thompson]; Teit 1900:194 [Thompson], 1895
[Upper Thompson]; Green 1972:1 [Shuswap]; Bouchard
and Kennedy 1973:42 [Upper Lillooet]; Lane 1953:158
[Chilcotin]). The grass and brush used by the Sanpoil
was about 15 cm thick (Ray 1932:31). Where cedar and
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rainfall were plentiful, as many as six layers of flattened
cedar bark were used to cover the poles (Bouchard and
Kennedy 1990:276 [Shuswap], 1973:41 [Lowver Lillooet];
Kennedy and Bouchard 1987:260 [Shuswap]; Surtees
1975 [Shuswap]; Post and Commons 1938:41 [Nicola
Valley]; Teit 1900:194 [Lower Thompson], 1906:213
[Lower Lillooet]). Woven mats and deer skins were also
occasionally used (Surtees 1975 [Shuswap]). Moss chink-
ing was also used in some areas (Kennedy and Bouchard
1978:36 [Lillooet]). The Thompson sometimes placed an
additional layer of woven willow branches and
honeysuckle fibre, held in place with blue clay, under
the poles (Laforetand York 1981:117 [Thompson]). Addi-
tional poles could also be placed over the vegetation to
help hold it in place (Boas 1891:634 [Shuswap]).

The final step was to use baskets to place a layer of
soil over the roof that was then levelled, beaten and
stamped down firmly with sticks, hands and feet (Boas
1891:634 [Shuswap]; Dawson 1892:7 [Shuswap]; Teit
1900:194 [Thompson], 1895 [Upper Thompson];
Bouchard and Kennedy 1973:41 [Lower Lillooet]). The
soil used was often that which had been previously dug
from the foundation pit. The roof was sometimes
capped with 4 cm of clay, river silt or anthill fill to make
a more waterproof cover (Romanoff as cited in Stryd
1973:232 [Lillooet]; Bouchard and Kennedy 1973:42
[Upper Lillooet]; Kennedy and Bouchard 1987:260
[Shuswap]; Green 1972:1 [Shuswap]; Kennedy and
Bouchard 1978:36 [Lillooet]; Ray 1932:31 [Sanpoil]). Sod
was also used as an additional or alternate cover
(Surtees 1975 [Shuswap]; Lenihan 1877:4 [Stalo]) partly
because it acted as camouflage (Kennedy and Bouchard
1987:260 [Shuswap]). If the soil layer was undisturbed,
plants took root and made the pithouse less visible and
more solid (Laforet and York 1981:121 [Thompson]).
The Thompson also occasionally placed cedar bark over
the soil to prevent erosion when the snow was swept
away (Laforet and York 1981:119). A few informants
recall pithouses without a soil capping (Bouchard and
Kennedy 1990:277 [Shuswap]). Archaeological
evidence from the Keatley Creek site suggests that the
roof soil may have been thinner, absent, or only at the
base of some of the earlier Plateau Horizon pithouses
(\Vol. Ill, Chap. 8).

The thickness of the soil used by the Lillooet and
Shuswap is not clearly stated. A description of
pithouses built by Mexicans in the American southwest
may be used as a model (Woodward 1933:82-83). The
soil covering on their pithouses was about 13 cm thick
with abank of soil around the base of up to 76 cm thick.
These small talus slopes at the base of the wall helped
divert precipitation away from the structure. If the earth
was thin near the ridge pole, then rocks were used to
hold the brush down. Similarly the Hidatsa used 30 cm
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of soil and 13-15 cm of sod (Wilson 1934:365), and the
Southern Okanagan used 31 cm of soil on top of 31 cm
of vegetation (Post and Commons 1938:40). A trench
was also sometimes dug around the pithouse to carry
away the water (Post and Commons 1938:40).

A square hole was left in the center top of the roof
as a doorway (Boas 1891:634 [Shuswap]; Lenihan 1877:4
[Stalo]). Estimates for the size of the doorway vary from
.9-1.8 m square (Lane 1953:157 [Chilcotin]; Kennedy
and Bouchard 1978:36 [Lillooet]; Bouchard and
Kennedy 1973:41 [Lower Lillooet]), with one account
of a 3 m square door (Post and Commons 1938:41
[Nicola Valley]). The Chilcotin sometimes constructed
a frame around this opening and then topped it with a
log crib, chinked with mud on top (Lane 1953:158). Boas
(1891 [Shuswap]) suggests something similar in his
illustration.

In stormy weather, the doorway was covered with a
mat or a piece of hide or buckskin stretched over awooden
frame to keep out the snow and rain while keeping in
the warmth (Ray 1939:177-178 [Shuswap]; 1932:32
[Sanpoil]; Kennedy and Bouchard 1978:36-37 [Lillooet];
Postand Commons 1938:41 [Southern Okanagan]). The
Thompson describe a door panel of willow withes,
honeysuckle fibre, bark and split sticks (supported on
two short and two long poles) that was slanted to divert
the wind, rain, and snow in stormy weather (Laforet and
York 1981:119). A mat of open-work woven sticks was
used in calmer weather, since it gave some protection
but allowed ventilation. The central entrance also
provided the necessary exit for the smoke from the
hearths and a screen of twigs and/or hides served as a
shield to deflect the wind and prevent the smoke from
blowing back into the pithouse (Kennedy and Bouchard
1978:36-37 [Lillooet]; Wilson 1934:368-369 [Hidatsa]).

Appendix II: Material Culture of Native Groups
from the Interior Plateau: Selected Ethnographic Accounts

The following table summarizes some ethnographic
evidence for the use of different raw materials by Native
groups living on the Interior Plateau. The table is
primarily intended to provide ethnographic informa-
tion on material culture in such a way as to facilitate
the interpretation of artifacts recovered from archaeo-
logical sites on the Interior Plateau.

Most of the information presented in the table has
been derived from publications by Teit (1898, 1900,
1906, 1909a, 1909b, 1912a, 1912b, 1917), including
descriptions of traditional life portrayed in the oral
histories and myths he recorded. Other publications
were also thoroughly examined including: Smith (1899,
1900), Dawson (1892), and Kennedy and Bouchard
(1988). A few references from Morice (1890,1893) and
Turner (1992) are included, but these sources were not
examined in detail.

Raw Material Form
STONEAND METAL
Pipes steatite,
soapstone, slate
(some sandstone)

(1) tubular (past form) and
shank; (2) larger than ordinary,
carved or painted with guardian
spirit, hung with eagle feathers,
e.g., attached to stem by thong;
(3) inlaid, high narrow straight
bowl, long shank; (4) double
bowled

Use

(1) to smoke wild tobacco &
kirtnikinnick leaves (rarely
used by women); (2,3,4) for
shamans & to smoke at
gatherings & councils
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The information in the original table was divided
into 14 broad categories of raw material: stone,
minerals, shell, bone/antler/hom, teeth, skins/hides/
sinew/wool, feather/quills, wood, bark, grasses/
rushes, pitch, plants, poison, and basketry. Due to
printing constraints, only the categories most directly
related to the stone and bone archaeological assemblage
at Keatley Creek are included here (i.e., stone, minerals,
shell, bone/antler/horn and teeth). Within each
category (e.g., pipes, containers, knives) the information
is primarily grouped according to the form of the object.
Within each form, an attempt was made to group
objects made from the same raw material (e.g., steatite,
soapstone, basalt). The table also includes information
on how the objects were used, and the source of the
information.

Reference

Teit 1900:182, 259, 300-301, 360,
363 (Fig. 271-276), 381-2 (Fig.
306-9); 1906:250, 282; 1909a:
575; 1909b:786; Morice 1893:
36-37 (Fig. 1, 2); Smith 1899:
154 (Fig. 103-105,111-113);
1900:428-429 (Fig. 374 a, b, ¢)



Raw Material
Sculpture

soapstone

Beads and Tubes
copper

Ornaments copper

Tweezers copper

Containers or
Mortars

stone, steatite

stone

stone
stone

stone

Hammers or
Pestles
stone

jade

stone

stone

stone

stone

Boiling Stones

Form

rude ornament placed on top
of house

carved image: usually of men,
some perforated to use as
tubular pipe

pendants, trinkets and bracelets

tweezers (copper ones rare):
single piece bent at middle

mortar

vessel or container or a dish:

round & hollowed out slightly

on one or both sides

mortar or dish: zoomorphic

c. 19cmx 14 cm

vessel: large, zoomorphic

¢. 13-17" long or dish: trough-
shaped, most common form
was large, oblong, shallow
pot or kettle

mortar; flat boulder with or
without shallow depression

anvil: (food sometimes placed
between 2 pieces of skin &
crushed with small pestle)

maul

smooth flat (used with small
pebble)

pestle
hand hammer or elongated

pebbles with one end battered
flat or concave base pestle

boulder: flat

hammer: mallet shaped, hafted

pestle or hammer;
variety of shapes

pestle: smaller than ordinary
pestle

(used with basket)
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Use

kept in medicine bag, used
rarely in past by Shuswap &
Thompson

clothing decorations,
necklaces, and rattles
(woman's)

ear & nose ornaments,
necklaces; symbols of sun
and stars

to remove facial hair
(both sexes)

to grind paint

for paint or ochre

to catch fat and oil drippings
in front of fire or used in
salmon ceremonies to serve
fish or hold fire; to grind
tobacco, berries, etc.

to pound or grind tobacco
etc.

large, flat; to crush or grind
meat, berries or bones for
marrow food at villages
small: when traveling

to debark balsamroot
to crush bones for marrow

to peck pestles &
hammerstones

to drive antler chisels,
wedges, pegs & stakes; to
cut & bark green house
poles; to dig for paints,
copper, etc.; to cut and fell
trees; split firewood; some
women-owned

to drive heavier weir stakes

to crush dried meat,
berries & other food;
to pound trout & salmon

to grind tobacco

to boil salmon
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Reference
Teit 1900:376-377 (Fig. 297)

Teit 1909a:603

Teit 1900:222; 1906:220, 264,
1909a:502-503,506, 509-510

Teit 1900:222; 1909a:509-510;
1909b:777-778; Morice
1890:138

Teit 1900:227-228; 1909a:511;
1909b:778; Morice 1890:138

Teit 1909a:500

Teit 1900:184, 202; 1909a:474;
Smith 1900:413 (Fig. 343b)

Teit 1900:202-204 (Fig.
153-154), 234; 1906: 204, 281
(Fig. 68, 97)

Teit 1906:204

Teit 1906:274; 1909a:474,
500, 574; Smith 1900:413
(Fig. 342)

Teit 1900:202, 236; 1909a:
474, 675; Smith 1899:139
(Fig. 32-3); 1900:413

Turner 1992:429
Teit 1909a:675

Teit 1909a:473

Teit 1989:36; 1900:183,192
(Fig. 120-1), 376 (Fig. 295);
1906:203 (Fig. 63 a, b, ¢);
1909a:473-5, 715; 1909b:764;
1912a:284; 1912h:349; 1917
29; Smith 1899:138,141,143,
(Fig. 27-8,30-1)

Teit 1909a:474; 1909b:764

Teit 1900:183, 236 (Fig. 120);
Smith 1899:138 (Fig. 22-31);
1900:413

Teit 1909a:500, 574

Teit 1906:280
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Raw Material

Net Weights stone

Stone Balls

Hide Press jasper

Clubs
stone

stone

copper

Club Head or
Tomahawk Head
groundstone, jade,
serpentine,

black rock

iron

Shields
copper

Digging Stick
Shafts
iron

Arrow and Spear
Points stone

glassy basalt,

chert, obsidian,
chalcedony, quartz,
brittle green stone
(volcanic), cherty

quartzite, green-stone

jade, serpentine,

Hooks and Barbs
copper/iron

copper/iron

Drills glassy
basalt; stone

Knives or Daggers
stone

Form

smooth stones of various sizes,

in net sacks, with string to attach

to lines

3" diameter, in skin/, attached
to stick

large flake with smooth surface
& rounded edges

flat sided

(1) short, square cross-section
(2) ovate, flat (3) round stone
encased in thick hide, attached
to handle

ovate, 19" long, 3" wide,
1/8" thick

(1) spikes from stone spear head,
(2) round grooved (3) stout stone

knife, double ended (4) halted
tomahawk: celt, axe, adze or
skin scraper

(1) club head: spike from iron
spear head, wood handle;
(2) tomahawk head: from iron

knife, double ended, wood handle

small, circular, polished

rod bent near point (used with
wood handle)

spear point: (1) similar in shape
& material to arrow point but
larger leaf-shaped (2) very long
sharp, hafted to stout handle
arrow point: (1) leaf-shaped,
side-notched or barbed,

(2) leaf-shaped (3) very large
(same as knives)

spear point: polished
black rock

formerly bone and antler: hooks
and 3 pronged spear barbs

arrow points: (1) notched
(2) triangular, spear point;
2 or 3 prongs

flaked like arrow point, or drill

knife or dagger, or sharp flake;
same as arrowheads

Use

for fish nets or lines

to play ball or lacrosse (men);
to play game (boys)

to press skin flat on mocassin
board

to drive wedges
for warfare

to kill bear/ deer/fish

for warfare; given in
marriage

for warfare

for warfare

for warfare

to dig roots

(1) for warfare (2) to kill deer
or caribou (left in ground at
creek crossing)

(1) for warfare (2) for hunting,
to remove moles (3) used in
dances

to catch fish

to catch fish

to drill, to make pipes

used by boys at puberty to
cut themselves
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Reference

Teit 1900:253; 1909a:525-6

Teit 1900:277, 279 (Fig. 269a);
1909a:564

Teit 1909a:508

Teit 1900:183

Teit 1900:263-264,381 (Fig. 247-
8, 250-1, 303); 1906:234; 1909%a:
538; 1909b:785

Teit 1900: 248-50; Teit 1909a:
659-660

Teit 1900:264; 1912a: 261, 270;
Smith 1899:150 (Fig. 82)

Teit 1900:264—265 (Fig. 252),
379 (Fig. 299); 1906:203, 234;
1909a:538; 1912a:270

Teit 1909a:538

Teit 1900:263-264

Teit 1900:231

Teit 1900:263 (Fig. 245);
1906:234; 1909a: 521, 538;
1909b:785; Morice 1890:139
(Fig. 12)

Teit 1900:24-2, 370 (Fig. 222a);
1906:225; 1909a:473, 519, 579;
1912b: 368;

Dawson 1892:35; Morice
1890:139 (Fig. 11-12)

Teit 1906:203; 1909a:473
(Fig. 201)

Teit 1900: 251, 253 (Fig. 232,
234a, b); 1906:228

Teit 1900:242; 1906:225 (Fig.
222d, €); 1909a:519, 779

Teit 1900:183, 391 (Note 2);
1909a:474; Smith 1900:418
(Fig. 352, e-q)

Teit 1909a:590; 1912b:368



Raw Material

glassy basalt
basalt (common)

jade, serpentine,
black rock

green stone
(polished)

stone
slate

iron

Crooked Knives
stone, basalt

Hide scrapers
stone

iron

Wedges stone
Celts, Adzes or
Axes jade,
serpentine,
black rock

jadeite

Abraders or
Cutting Stones

sandstone or gritstone
sandstone, gritstone,

nephrite, quartz
crystals, agate

sandstoneg; stone

Features stone

stone

MINERALS
Dolls clay

Abrasives sand
Insulation earth

Paint

Form

knife: chipped, hafted in short
wood or horn handles (like large
spear point)

knife: polished, c. 15 cm long,
ovate

dagger: blade 3-3.5" wide,

2" long, knob for hand hold (rare)
knife or sharp stone

knife: semi-lunar with straight
side insert in handle (common
shape)

(1) semi-lunar with straight side
inserted in handle (2) triangular
with long ears or barbs & narrow
stem inserted in handle (3) saber-
like (4) war knife; iron handle

with curved blade or point,
short handle

(1) thin pieces flaked from
pebbles, slightly chipped on one
edge, in wood handle (2) adze-
shaped of jade, serpentine, black
rock

scraping knife

(rare)

adze (used with hammer &
wedge), axe, skin scraper,
chisel, club

adze

different coarseness

arrow shaft smoother: fine
grained

breakwater: 20 ft. long, corral
or basin: built on river bank

burial markers: heap of boulders

dolls

with thong or piece of wood

red & black (Thompson
occasionally used yellow &
white), blue

Ethnographic Evidence and Interpretation

Use

to cut carcass, to cut
umbilical cord

for warfare

to peel or scrape roots

to cut up fish (used by
Lillooet, Upper Thompson)

(1) and (2) to process fish
and cut skin (3) to beat wool
& hair prior to spinning

(4) warfare

to cut and carve wood,
antler or bone

to scrape skins, used as adze
(see below)

to scrape hides resting on log

to cut & bark green house
poles; to cut wood for
sculptures and canoes;
women used to cut firewood
to make hole in boulder by
boy in training

whetstone or file for
sharpening & smoothing
bone awls, horn & wood

to cut nephrite, jade &
serpentine boulders and
celts

to catch or to hold freshly
caught fish

to mark Upper Thompson
grave

to polish bone, trim nephrite
to cover lodges & pithouses

to paint face and body for
important activities
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Reference

Teit 1906:234; 1909a; 584, 751;
Morice 1890:138

Teit 1906:203 (Fig. 62), 234;
1909a:473

Teit 1900:264 (Fig. 249);
1909a:538

Teit 1900:187

Teit 1900:234; 1906:204; Smith
1899:140 (Fig. 34)

Teit 1900:263 (Fig. 240);
1906:204, 211(Fig. 67, 76);
1909a:508 (Fig. 230)

Teit 1900:183-4 (Fig. 125-126);
1909a:474; Smith 1899:184 (Fig.
125,126)

Teit 1900:146-147,182,184-185
(Fig. 61-64,127,185); 1906:203;
1909a:473

Teit 1900:185

Teit 1906:204; 1909a:474

Teit 1900:183,192 (Fig. 122-
123); 1906:203; 1909a:473;
1909h:764; 1912a; 222, 227;
1917:11

Teit 1900:320

Teit 1906:203-4; 1909a:474;
1912a; 365

Teit 1900:182; 1906:203;
1909a:473; Dawson 1892:19;
Smith 1900:416

Teit 1900:241; 1906:203;
1909a:519; Smith 1899:146
(Fig.57-58)

Teit 1909a:530, 569-660;
Kennedy & Bouchard
1988:28, 37

Teit 1900:329-331; Smith
1900:405

Teit 1906:250
Teit 1900:184; Dawson 1892:19
Teit 1900:192,196; 1909a:494

Teit 1900:267-268, 309, 311-2,
317-8, 321, 344,347,349, 351,
357, 371, 381, 386; 1909a:543,
564, 588-90, 601, 605, 608;
1909b:789
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Raw Material Form

ochre, paint, red & yellow (fixed by rubbing
micaceous haematite with heated cactus)

micaeous iron or black paint

graphite

mica decoration

Wealth Item

jade copper

SHELL

Beads shell may be flat, disc-shaped

Ornaments
dentalium or
abalone

Necklaces
dentalium or
abalone

Decorations
dentalium or shell

Coals shell clamshells

BONE,HORN AND ANTLER

Dog Toggles carved to represent deer, etc.

bone, horn

Net Rings horn
dip net

Fishing Reel bone cross piece for line fishing:
held in hand, attached to line

Fishing Lure carved like fish fry

bone or antler

Whistle or (woman's): long, cylindrical

Drinking Tube

bird leg bone neck string (no whistles used
by Chilcotin)

Call bone long tube

Healing Tube bone tube

Pipe horn pipe

Beads and Tubes
bone, horn, antler

generally 8 for set net, 6 for

tube, decorated, attached to

Use

to paint bow/arrows
224:; 1909a:520

on breastplates; on clothes

to display wealth clubs

to decorate clothing; wealth

to make ear & nose
ornaments

to make necklace (woman's
or some worn at dances)

to decorate clothing and other
objects (noses and ears);
wealth; given in marriage

to carry fire coals

to prevent noose from
tightening on dog halter

to attach fishing bag net to
hoop (not used with small
fish)

to fish with hook & line

to lure fish

used by girl or boy at
puberty (no whistles used
by Lower Thompson); used
by women for magic

to call bull-elk, geese & birds

used by a few shamans to
suck out sickness

to smoke

to decorate clothing,
necklaces and cradles
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Reference

Teit 1898:38; 1900:241; 1906:205,
Dawson 1892:18

Teit 1900: 650
Teit 1912a; 261, 270; 1917: 88

Teit 1900:222; 1909a: 502-3, 506,
509; 1917:88

Teit 1900:222-223 (Fig. 195
197), 441; 1906:206, 220; 1909a:
509-510; 1909b:777-778; Smith
1899:153 (Fig. 99)

Teit 1900:223 (Fig. 199); 1906:
220, 264; 1909a:509-510; 1909b:
778

Teit 1898: 54; 1900:206, 222-3,
225,351,382 (Fig. 306); 1906:
220; 1909a:502-503,506,509,511
(Fig. 231),579,588; 1909b:777;
1912a:328; 1917:30-1,73,88

Teit 1898:56; 1912a:338; 1912b:
300

Teit 1900:245-246 (Fig. 227a,b),
376 (Fig. 296a,b), 442; 1906:227;
1909a:520; Smith 1899:158
(Fig. 114)

Teit 1900:249; 1909a:527;
Kennedy and Bouchard 1988:
26-27

Teit 1909a:530

Teit 1909a:530; 1909b:779-80;
Morice 1890:130 (Fig. 4); 1893:
72 (Fig. 58)

Teit 1900:313 (Fig. 283-4), 316,
318; 1906:264 (Fig. 94); 1909a:
588-9; 1909b:787-8; 1912a: 370,
349, 381-2; 1912b: 317; Smith
1899:154 (Fig. 102); 1900:441

Teit 19092:520

Teit 1909a:612

Teit 1900:300-301 (Fig. 277);
1906:250; 1909a:575

Teit 1900:206, 223, 261, 305-306;

1906: 220; 1909a: 502-503, 506,
509-510



Raw Material
Ornaments bone,
horn

Gaming Pieces
bone, wood

Combs bone

Tweezers horn

Rattles horn

Spoons and Stirrers:
horn/antler

Needle Cases
bone/antler

Needles bone/horn

Awls bone

Scratchers bone

Arrowhead Flakers
antler

Picks antler

Digging Sticks
bone/antler/ wood

Digging Stick

Handles horn/
antler /wood

Club Heads
antler, bone

Tomahawk Heads
bone, horn

Clubs antler, bone

antler: caribou or elk

bone: elk or caribou
(rib or other bone)

Form

pendants, discs and rods

1 with sinew tied around
middle

small, worn on string

(1) 2 pieces tied at one end
(2) single piece incised

with shot inside
spoon: (common) (1) large, oval,

with short handle (2) smaller,
round, with longer handle;

stirrer: wide palmated part at end

split & pointed bone (common)

scratcher

incised, 2 sharpened tines joined
to antler base; double ended

spike, pick or pinch-bar

single piece of antler, shorter
than wooden sticks

(1) sometimes bow-shaped
(2) incised, hole in centre

spike from antler prong

(1) long, ovate, with incised
design, 60 cm long, (2) sharp
edges to cut, from split antler

Ethnographic Evidence and Interpretation

Use

to decorate clothing and
make necklaces and ear and
nose ornaments

to play lehal (men, women
& children)

used by girls at puberty

to remove facial hair
(both sexes)

used in dances

to stir food

to store needles & awls

to sew

to split roots, for sewing &
basket making; to pierce
joints, cataracts, noses, ears,
sew shoes, to pierce wood,
hide; to kill people

used by girl at puberty also

by Thompson boys, by man
at wife's death

magical properties

to dig for paints, copper, etc.

to dig roots (used by Shuswap
& Chilcotin), to dig house pit

to dig roots (used by Lillooet
& Thompson, not Shuswap)

for warfare
for warfare, to beam skin
(scrape while lying over log)

to kill deer, wolf, fisher, mink,
fox, marten, fish

for warfare
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Reference

Teit 1900:222-223 (Fig. 198);
1906:220; 1909a:509-10

Teit 1900:275-6 (Fig. 262), 391;
1909a:564; 1909b:785

Teit 1909b:788

Teit 1900:227-228 (Fig. 210);
1909b: 778

Teit 1900:386

Teit 1900:203(Fig. 158), 259;
1906:216 (Fig. 84); 1909a:501;
1909b:776-7 (Fig. 273);

Teit 1909a:490; Smith 1900:420

Teit 1900:186; 1906:205; 1909a:
474; Smith 1900:421 (Fig. 358)

Teit 1898: 23; 1900:187, 370;
1906:205; 1909a:474, 508:;
1909b:775; 1912a 336-7;
Nastich 1954: 64

Teit 1900:312 (Fig. 282a, b),
318; 1906:264, 271; 1909a:588;
1909b:788; Smith 1900:424
(Fig. 362)

Teit 1900:183 (Fig. 118); 1906:2
03; 1909a: 473, 645; 1917: 4,17,
19-20; Smith 1899:145 (Fig. 55);
1900:441

Teit 1909a:475

Teit 1900:192; 1909a:513-4
(Fig. 234)

Teit 1900:231 (Fig. 212b); 1906:
223 (Fig. 86a,b); 1909a:514;
Smith 1899:137-138 (Fig. 21);
1900:409

Teit 1909a:538; 1912a: 270

Teit 1900:264; Smith 1900:420

Teit 1900:248; 1909a:559-660

Teit 1900:264-265 (Fig. 251);
1906:234; 1909a:538
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Raw Material

Wedges and Chisels
antler of elk, caribou

antler, bone

horn, bone

Hammers antler

Ice Breakers antler

Axes, antlers

Draw Knives bone

Sap Scrapers
antler/horn/bone

Bark Peeler
antler/horn/wood

Daggers
bone/horn/antler

Bits bone

Foreshafts
bone/antler

Beaver Harpoons
bone, antler

Points antler

bone, antler, horn

bone, antler ?

antler

Fish Harpoons bone

bone

Form

(1) wedge: base of antler, cut off
diagonally (2) chisel: large
(3) chisel: small (also bone)

chisel (driven with stone
hammers); scraper

chisel: same form as used in
wood working

base of antler with tine for
handle, c. 26 cm

ice breaker: long chisel pointed
piece of antler

sharpened a little, ends covered
with sagebrush & skin

single piece, perforated, some-
times incised, many double
ended, c. 21 cm; sometimes
knife-shaped

single piece, sometimes incised,
C. 44-49 cm

adze, knife, dagger (double
pointed)

notched point, bit: with two
points (rotated in hand like fire
drill); chisel: with one or more
points; with round edge to fit
shaft

detachable, barbed & poisoned
(not used by Chilcotin)

point: (1) with 1 barb & wedged
shaped base (2) detachable,

e.g., 2 barbs each side, incised
(3) harpoon

detachable, not poisoned

point (1) lanceolate with narrow
stem (2) same with 2 or more
barbs, may be detachable, with
perforation for attached line

spear point: detachable

spear point: decorated, 16 cm
long, perforated at base

short handle

harpoon point: detachable,
2" long, fitted between 2 wood
valves

Use

to fell trees (used with hand
hammer) and split firewood
(by women who owned)

to dig for paints, copper, etc.

to remove hair when scraping
skins, used without frame

to break hole in ice when ice
fishing

to beam deer skin

to remove cambium from
pine, spruce, balsam &
Douglas-fir, cottonwood,
red alder

to strip bark off trees

for warfare (not used by
Lower Thompson), to kill
deer

to incise decorations on bone,
antler, or wood; to make
groove in arrow shaft

for some war arrows

to spear beaver

for war arrows

for hunting small game
(esp. in underbrush) e.g.,
hare, squirrel, grouse

to pull fish from weir or dam;
for warfare

to spear fish
to spear spring salmon
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Reference

Teit 1898: 336; 1900:182-3 (Fig.
119); 1906:203-204; 1909a:474,
709, 715; 1909hb:764; 1912a; 284;
1912b: 349; 1917: 29; Smith
1899:141 (Fig. 36-37)

Teit 1909a:475

Teit 1900:185
Teit 1906:203 (Fig. 64b)

Teit 1909a:530

Teit 1909a:644

Teit 1900:185-186 (Fig. 128-129);
Smith 1899:147-148; 1900:420

Teit 1900:233 (Fig. 214); 1906:
222-223; 1909a:515-516 (Fig.
235c); 1909b:780-781 (Fig. 275a,
b,c); Smith 1899:152 (Fig. 95);
1900:412,441

Teit 1900:223; 1909a:515-6 (Fig.
235a,b); 1909b:781

Teit 1900: 249, 263; 1906:234;
1909a: 474, 645, 666; Smith
1899:183 (Fig. 123)

Teit 1900:183; 1909a:474

Teit 1900:241-3 (Fig. 222b);
1906:225; 1909b:782

Teit 1900:249; 1906:226 (Fig.
87); 1909a:523 (Fig. 240);
Morice 1890:132 (Fig. 5);
Smith 1899:137 (Fig. 20);
1900:440

Teit 1909b:782; Morice 1893:56
(Fig. 27)

Teit 1900:249, 242-3 (Fig.
222(); 1906:225; 1909a:519;
1909b; 781-2 (Fig. 276a,b)

Teit 1900:254; 1906:228;
1909b:785

Smith 1900:423 (Fig. 360)

Morice 1890:130 (Fig. 2)
Kennedy & Bouchard 1988:31



Raw Material
bone, antler

Barbs for Fish
Leister bone, antler

bone, antler

bone

bone, antler: deer

bone, antler ?

Shafts for Fish
Leister bone, antler

Spear Point bone,
antler

Gaff Hook antler,
bone

Fish Hooks and

Barbs bone (or wood)

bone: hare, dog, deer

bone

Handles antler/horn

Spindle Whorls
whale bone

Talismans and
Games skull (bear)
silver salmon (dried
tail & lower back)

bone: deer, elk
(humerus)

Decorations antler,
deer bone

Form

spear point: 1 long barbed point,

may be detachable

barbs for spearhead: (1) single
pronged head (not used by

Chilcotin), (2) double or 3 pronged

(like Shuswap)

barbs for spearhead: double
pronged head, barb attached to
shaft by line, some heads with
detachable foreshafts

barbs for spearhead or leister: 3
pronged head, 2" barbs on outer
prongs, bone point at center

barbs for spearhead: (1) single
or double pronged head , (2) 3
pronged head, fixed barbs,
short sharp prong in middle

barbs for spearhead: 3 pronged
head

shafts for pronged spearheads

with very long handle or gaff
hook

barbed, with short handle

used with bait & lines

barbs for hook: (1) 2 bone barbs
tied together at right angles

(2) bone barb in rosewood
shank (3) large, .5" diameter,
with wood shank 5-6" long

(4) 2 or 3 times larger than trout
hook (5) made from splinters

hook: on end of stick up to
15 ft. long

handle for iron or stone knife,
celt or chisel: (a) cylinder with
socket at 1 end, (b) antler tine
with socket in wide end; boiled
with blade driven into end

spindle disk: (1) 1 ft. diameter,
circular disk, hole in centre,
(2) spindle shaft; ¢. 100 cm,
needle-shaped

elevated on pole

bone: cut crosswise

Ethnographic Evidence and Interpretation

Use

to catch fish

to catch fish

to fish salmon from shore

to catch steelhead, trout,
whitefish in clear water

to catch trout & smaller fish,
esp. from canoe

to spear fish caught with
hook & line

to catch fish

to fish in muddy pools or
large eddies

to pull fish from weir or dam
to catch fish, esp. catfish, trout,
salmon-trout

(1, 2) for ice fishing (3) to

catch sturgeon (4) salmon-
trout (5) fish

to collect dry limbs

to spin wool & hair

at dances and whenever bear
is killed

placed in cradle

used as target by boys in
training

worn at dances; nose or ear
ornament
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Reference

Teit 1900:251

Teit 1909a:525, 659-660;
1909b:779; Dawson 1892:16;
Morice 1893:73 (Fig. 60)

Teit 1900:251 (Fig. 231)

Kennedy & Bouchard 1988:32

Teit 1900:252 (Fig. 232);
1906:228

Teit 1909a:530

see references to barbs for
spearheads

Teit 1906:228

Teit 1906:228; 1909a:530

Teit 1900:253-4; 1906:228

Teit 1900:253-4 (Fig. 234a,b);
1909a:525; 1909hb:779

Teit 1900:205

Teit 1900:263, 391 (note 2);
1906:204,234 (Figs. 66 & 67);
1909a:474, 508 (Fig. 230);
Smith 1900:415

Teit 1906:211-2 (Fig. 77)

Teit 1909a:603; 1909b:789
Teit 1900:308

Teit 1900:319; 1909a:589

Teit 1909a:578; Nastich 1954:64
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Raw Materia] Form Use Reference

TEETH

Dice beaver, dice: 4 marked on 1 side with for gambling (by women) Teit 1900:272-3 (Fig. 256); 1906:
marmot lines or spots, e.g., set of 6 in 248 (Fig. 92); 1909a:564; 1909b:

3 pairs 785; Smith 1899:153 (Fig. 100)
Knife beaver knife (1) to groove sandstone Teit 1900:182; 1906:203;
arrow smoother, (2) to carve  1909a: 473-474; Morice
or incise wood, copper, 1890:138; Smith 1899:144
steatite & other soft stone (Fig. 49); 1900:440,416
(3) to chip arrowheads (4) to
cut & work jade & serpentine
celts and boulders
Arrow Point arrow point Teit 1906:225,1909a:519;
beaver Morice 1890:139
Necklace to make necklace Teit 1906:220; 1909a:509-10;
animal teeth 1909b:778
Ornament teeth, to make ear & nose Teit 1909a:509; Nastich
beaver teeth ornaments 1954:64
Prestige Item Teit 1917: 88
elk teeth
Decoration to decorate clothing & canoe  Teit 1900:222, 255; 1906:206;
elk/caribou 1909a; 502-3, 506, 509; Smith

CLAWS/HOOVES
Rattle hooves attached to drum; or ankle or

knee band

hooves: fawn, deer  strings of hooves
(Shuswap also use

dew claws of fawn)

Necklace claws
(clan animals,
grizzly bear, beaver)

Decoration hooves
(fawn, deer)

claws: beaver
hooves: fawn

to make rattling sound on
drum or for rattle

(1) worn at dance; (2) worn
by girl or boy at puberty;
(3) to hinder ghost from
entering winter house;

(4) worn by shaman while
dancing

to make necklace

to decorate cradle

to decorate knuckle cover
for playing lehal
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1899:152

Teit 1900:299, 385 (Fig. 315a);
1906:264, 271, 287; 1909a:575

Teit 1900:316, 318,332, 363-4,
384; 1909a:579,590

Teit 1900:203; 1906:257,264;
1909a:509-10; 1909b:778

Teit 1900:305, 307

Teit 1900:276; 1909b:785
(Fig. 278)
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Functional Analysis of Stone Tools In the
Western Sector of Housepit 7
Sylvie Beyries
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The following study deals with the use-wear
analysis of lithic material taken from about 25 square
meters of the western part of the floor of HP 7, which
has a total surface area of about 113 square meters.
Because only 20% of the living floor has been studied,
the results to be presented cannot be used to interpret
the overall organization of activities either within HP 7
or to ascertain the place of HP 7 within the entire
community. However, a number of interesting issues
and questions about socioeconomic differences within
and between houses are raised that are pertinent to the
issue of socioeconomic organization at Keatley Creek.
Use-wear analysis is particularly suited to the
identification of activities as represented by stone tools
and the detection of activity patterns on living floors.

The nearly 120 structures at Keatley Creek vary both
in size (from 5-20 m in diameter) and in locational
characteristics. Most structures are tightly clustered in
the core of the site, however, a certain number are
located on the peripheries. Both the size and position
of these structures is the product of a specific social
organization. In order to interpret this organization in
terms of activities and behavior, a much broader
investigation would be required, including the study
of all the lithic material from the floors of several houses
as well as material from outside these structures
(Petrequin and Petrequin 1988, Beugnier 1997). In my
opinion, the present study should be considered as a
feasibility study for a more comprehensive functional
study of the lithic material at the site. The corpus of

AA A A A & A AAF
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ethnography that is related to the Keatley Creek site
(Vol. Il, Chaps. 1, 2, 17; Teit 1900, 1906; Hayden 1992)
helps considerably in understanding the general nature
of social organization within the site, and especially
within the houses.

The western floor sector of HP 7 (Squares MM, BB,
RR, Z, SS, H, G) contained 139 retouched lithic tools,
mostly of small size (<4 cm). Most of this material (66%)
was clustered in Squares MM, RR, and SS, near the wall
of the structure. The distribution of these tools in the center
of the western sector is very variable (Fig. 1, Table 1):

Table 1: Distribution of Tools in the Western Sector:

Number Tools with

Square of Tools Use Wear
MM 20 0
RR 38 n
SS 34 10
BB 5 2
Z n 0
H 17 9
G 14 1
Total 139 33

The entire study assemblage was derived from
small nonstandardized primary flakes of trachydacite.
Previous studies have shown that this material is
relatively soft and easily develops smoothed surfaces
from use. On the other hand, this material exhibits poor
development of the other kinds of wear traces,
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especially the polishes characteristic of different contact
materials (Rousseau 1992). Although all pieces in the
study assemblage were retouched, only 33 tools
displayed interpretable use wear traces, probably due
either to the relatively short periods of use of most
pieces (many "expedienttools"—Vol. I, Chap. 12) or to
resharpening before discard.

Four activities were identified from the tools in this
sample: processing mineral substances, working plant
materials, skin working, and lastly, hunting.

W °rking Mineral Substances

Thirteen tools display contact traces from minerals.
This is the most common activity represented in the
sample. Two types of activities can be identified: those
involving mineral pigments and those involving other
types of stone.

Q
Jjl; hearths

O tools with microwear pits

m tools without microwear

Figure 1. Floor plan map of HP 7 showing the distribution of tools with use wear traces.
Note: only tools from the west sector of the house floor were examined in this analysis.
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Actions Involving Pigment Minerals

Five tools carry traces of red mineral pigment. No
scanning electron microscope backscatter analysis or
elemental mapping were undertaken; however, it seems
very likely that the red pigment is ochre. There are ochre
qguarries relatively close to Keatley Creek (Alexander
1992).

Teit (1900:241, 371; 1906:224) and Tepper (1994)
observe that among the Lillooet and the Nlaka'pamux
(located close to the Lillooet region) pigments were
abundantly used. Pigments could be of different types.
On one hand, mineral pigments were crushed and were
especially used for coloring faces, the body, hunting
weapons, or painting pictographs on rock surfaces. On
the other hand, vegetal pigments were made from roots,
branches, stalks, bark, or fruits and underwent more
specific kinds of processing. These pigments were more
specifically used for coloring hair, skin clothes, and
wood objects (Vol. Il, Chap. 2, Appendix II).

On three tools, the traces of
pigment did not involve the
working edge of the tools. These
traces may have been due to
accidental contacts. The re-
maining two are small tools with
convex working edges and very
abruptedge retouch. The line of
the working edge is very
rounded and displays short,
very deep striations perpendic-
ular to the working edge. These
could have been tools that
served to scrape pieces of pig-
ment in order to obtain powder
(Beyries and Walter 1996).

Frequently, the hardness of
mineral pigments, and especially
those that are very crystallized,
prevents the direct use of these
natural pigments. Even if such
pigments are pointed in order to
form a "crayon," their use in
forming lines will act to scratch
the contact material rather than
coloring it. Reducing pigments
into fine powders before using
themis therefore often indispens-
able. Besides this, for certain
pigments, the reduction into
powder enhances the brightness
of the color as well as the
adhesive properties of the
pigment. Perhaps it is in this
fashion that the use wear traces



observed onthetook at Keatley Creek shouldbe interpreted
(Beyries and Walker 1996).

Actions Involving Other Minerals

Eight tools with straight cutting edges and direct
retouch display very clear use traces of contact on
mineral substances. The edges are strongly rounded
with a mat luster, striations are pronounced and
oriented either parallel or transversely to the cutting
edge (Fig. 2). These traces appear to be the result of
grooving a soft mineral such as soapstone or shale.
These materials were used to make certain kinds of
containers such as figurine bowls, or for specially
crafted items such as beads, pendants, bracelets, and
pipes (Moeller 1984; Desmond Peters, personal
communication). Craft items described by Hayden as
lithic prestige objects have been described for the site
(Vol. I, Chap. 13), including pipe fragments, small

Figure 2. (A) and (B) tools with wear indicating mineral
contact; (C) striations (xIOO) showing the different use modes
of tool b with longitudinal striations indicating a sawing
action and the relatively perpendicular striations indicating
a scraping action; (D) detail of the working edge (x200).
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serpentine sculptures, pendants, copper sheets and
beads, and sculptured mauls. The flake tools under
discussion could therefore result from the production
of these objects. These flake tools were therefore
probably used either for detaching small blocks
destined to be sculpted later into desired forms (tools
with striations parallel to the cutting edge), or for the
following stage involving the creation of a specific form
or the removal of material for the polishing of the object
(transverse striations).

In contrast, the substantial productions of objects
in nephrite found at Keatley Creek should not be
associated with the flake tools described above. In
effect, these rocks are much harder and would not have
been able to be shaped with tools made of the much
softer trachydacite materials used for chipped stone.
These results tend to indicate that there was a certain
degree of specialization among craftsmen; specialists
who worked soft mineral substances were not the same
as those who concentrated on the production of harder
crystalline rocks.

For the production of the softer mineral objects, both
stages of the "chaine operatoire" are represented: the
preparation of the initial block and the creation of the
desired shape. It therefore seems probable that an activity
area for the production of sculpted objects in stone is
present in Squares SS and H since all the tools related to
this function are found in this part of the housepit.

Working Plant Materials

Use wear indicating contact with plant materials is
present on nine tools. Four tools with straight working
edges display signs of having been used for cutting
woody plants; these pieces have alternating retouch
and a very reflective vegetal polish (Figs. 3-4). Although
the pieces involved are among the largest tools
(maximum length 4.5 cm), the size of these tools which
are small in absolute terms, indicates that they were
intended to be used for the procurement or working of
moderate sized plants such as those that might be used
for wicker baskets.

Seven small endscrapers display transversal
striations and a very pronounced reflective polish.
These pieces should be related to a scraping action on
plant material, therefore involving the processing or
working of these materials.

It is extremely difficult to interpret these results in
more specific terms. On the one hand, working plant
materials is complex; on the other hand, their
composition and their condition at the time of
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Figure 3. (A) An implement displaying a tranverse action
on soft plant materials; (B) xIOO magnification; (C) x200
magnification detail.

Figure 4. (A) An implement displaying a tranverse action
on soft plant materials; (B) xIOO magnification; (C) x200
magnification detail.
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processing has a very important effect on the
morpology of wear traces on tools (orientation of
striations, extension of polish, patterns of micro-
fracturing, and other attributes). Abetter interpretation
of these plant working use wear traces would require
a larger sample of archaeological tools in order to
undertake comparisons (morphology of the cutting
edge, distribution and extension of the various traces).
As well, an extensive body of experimental tools and
observations needs to be established, taking into
account numerous parameters of importance (function
of the tool, species worked, precise location of procure-
ment for each species or raw material, ability of the
artisan—Beyries 1993) as well as ethnographic sources.

Working Hides

Nine endscrapers show the very typical character-
istics of hide working: very pronounced rounding
skewed to one side along the working edge. The tools
showing these wear traces are not very thick (less than
1.5 cm) and display a cutting edge that is not very wide
(less than 3 cm). The size of these tools as well as their
intended use seems to have required that they be hafted.

One re-fit was obtained between two tools (in
Squares H and SS). This refit seems to indicate that the
tool was broken in this area (Fig. 5 b-e).

Observations of artisans who still work hides using
traditional techniques provide information which
enable us to interpret these tools in a more precise
fashion (Beyries, In press). In order for a tool in use to
be effective, it is necessary for it to transmit a force (in
the case of hide working, this force gives the tool the
"bite" which enables the worker to remove material
from the hide) and as well for this force to be given a
direction (this is the movement of the tool). There are
two possible scenarios.

In the first case, both the force applied and the
direction of movement combine and work together. In
this case, the tool works in the direchon of its axis. For
hideworking, thisis what happens when a person works
very thick hides such as those of moose. These tools are
heavy, about 400 g, the hides are stretched in such a
manner that the worker can siton the hide while holding
her tool in both hands together which permits the worker
to place all her force in the movement of the tool. In this
case, the wear patterns of the tools are always symmetri-
cal about the center of the tool. The distribution of the
wear on the cutting edges of the archaeological tools
examined and the size of these tools excludes the
possibility of having been used on thick hides stretched
in this fashion or being used in this fashion.



In the second case, the direction of force and the
direction of movement do not work in tandem. This is
the case when a person works moderately thick hides such
as deer or elk. These hides are prepared when dry on
frames that are placed more or less perpendicular to the
ground. The artisan works standing and faces the hide.
In this case, the tools can be hafted in elbow (or straight)
handles. This type of haft is held with one hand on the
bend (or shaft end) to provide the requisite force while
the other hand is placed on the main part of the shaft to
directthe tool's movement. In this case, during the contact
of the cutting edge with the hide, the hand providing most
of the force is always at risk of slipping away from the
axis of movement. Moreover, the wear on the tool's edge
will always be skewed either to the right or to the left
depending on the hand placed on the bend (or the end)
of the haft (Beyries, in press). At Keatley Creek, the size of
the tools and the distribution of the use wear clearly
indicate that the second scenario was being followed.

Hunting: Projectiles

Two implements display long fractures on their distal
ends. One implement is a triangular piece with a wide
base (Fig. 6), and one is a bifacial projectile. Both of these
pieces should be interpreted as projectile points.

Summary

Although these results cannot be used to establish a
view of the overall organization of the household group,
they merit a certain number of comments. The activities
are all craft activities: working of minerals, plants, and
skin. There is no indication of activities involving the
acquisition or the processing of animal flesh for con-
sumption (butchering or preparation of fish). In terms
of the preparation of fish, and salmon in particular, it has
been shown that this type of work leaves few ifany inter-
pretable traces of wear on tools in general and on basalt
or trachydacite in particular (Flenniken 1981; Beyries
1995). In addition, it is probable that this activity took
place near fish procurement locations. As for butchering,
if some of the tools examined had been used for deflesh-
ing or the preparation of meat, they should have been
identifiable. In fact, these activities leave very distinctive
wear traces on lithic tools, especially very specific types
of micro-fractures. Itis curious that there is no indication
of cutting skins for making clothes, since this is an activity
that is recorded ethnographically (Vol. I, Chap. 2).

The concentration of ochre working, rock sculpting,
and hide working in the western sector of HP 7 is also
interesting since this has been identified as a high status
domestic area within the house (Vol. Il, Chap. 1), and
since all three of these activities are ethnographically
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Figure 5. (A) A hidescraper; (B) and (C) fragments from a
single tool; (D) pronounced edge smoothing from hide
scraping (xIOO); (E) a detailed view of the edge (x200).

Figure 6. A projectile point.
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or logically related to high status individuals and
families (Hayden and Schulting 1997). Therefore it
would be very interesting to compare these results with
a use wear analysis of tools associated with lower status
domestic groups within the same house (e.g., those on
the eastern half of the floor), as well as with tools from
other smaller houses which appear to have been poorer
and of a relatively low socioeconomic rank (for example,
HP 12 or HP 90). However, this work must await the
future.

Itis also interesting that almost half of the tools with
endscraper morphology do not appear to have been used

References

Alexander, Diana

1992 AReconstruction of Prehistoric Land Use in the Mid-
Fraser River Area Based on Ethnographic Data. In
B. Hayden (Ed.), A complex Culture of the British
Columbia Plateau. University of British Columbia
Press: Vancouver, pp. 47-98.

Beyries, S.

1995 Preparation et stockage des saumons sur la Fraser
River (Colombie Britannique): evidence archae-
ologiques. Anthropologica 21:123-130.

Beyries, S.

In press  Ethnoarchaeology: AWay of Experimentation.
In L. Owen and M. Poor (Eds). Ethno-analogy and
the Reconstruction of Prehistoric Artefact Use and
Production.

Beyries, S., and Ph. Walter

1996 Racloirs et colorants a Combe Grenal. In A. Bietti,
(Ed.), Reduction processes (“chaines operatoires").
European Mousterian Quaternaria 6:167-185.

Beugnier, V.

1997 L'usage de silex dans I'acquisition et le traitement
des matieres animales dans le neolithique de
Chalain et Clairvaux. Thesis, Paris X-Nanterre.

Flenniken, J.

1981 Replicative Systems Analysis: A Model Applied to Vein
Quartz Artifactsfrom the Hoko River Site. Laboratory
of Anthropology, Reports of Investigations No. 59.
Washington State University: Pullman.

72

for hide working, but rather were used on woody plants.
This means that the simple equation of endscraper
frequency as a measure of the relative importance of
hideworking in a household is not reliable.

Although the results of this analysis may seem
disappointing in terms of the small percentage of tools
that bear interpretable use wear traces, the activities of
certain craftsmen has, nevertheless, been able to be
documented. Itis certain that these results will increase
in their relevance with a more comprehensive study of
the material both from within this structure and in
relation to other structures in the community.

Hayden, B. (Ed.)
1992 A Complex Culture of the British Columbia Plateau.
University of British Columbia Press: VVancouver.
Hayden, B., and Rick Schulting
1997 The Plateau Interaction Sphere and Late Prehistoric
Cultural Complexity. American Antiquity 62:51-85.
Moeller, RW.
1984 Guide to Indian Artifacts of the Northeast. Hancock
House: Surrey.
Petrequin, A.M., and P. Petrequin
1988 Le neolithique des lacs de Chalain et Clairvaux.
Errance: Paris.
Rousseau, Michael
1992 Integrated Lithic Analysis: The Significance and
Function of Key-Shaped Formed Unifaces on the
Interior Plateau of Northwestern North America.
Department of Archaeology Press, Vol. 20. Simon
Fraser University: Burnaby.
Teit, James
1900 The Thompson Indians of British Columbia. American
Museum of Natural History Memoirs 2(4).
Teit, James A.
1906 The Lillooet Indian. American Museum of Natural
History Memoirs 2(5):193-300.
Tepper, L
1994 Earth Line and Morning Star: Nlaka'pamux Clothing
Traditions. Canadian Museum of Civilization: Hull,
Quebec.



rvaY WLy iy

SISAIVNY DINVOHQ






Chapter 4

Socioeconomy at Keatley Creek:
The Botanical Evidence

Dana Lepofsky

Introduction

This chapter reports on the paleoethnobotanical
analyses of floor sediments from a small (HP 12),
medium (HP 3), and large housepit (HP 7) at
Keatley Creek. The specific goals of the paleoethno-
botanical analyses were to delineate patterning of
floral remains across the floors of the three house-
pits, and make comparison between the structures
which could yield insights into socio-economic
differences. To that end, | examined 123 flotation
samples from pithouse floor contexts, including
69 samples from HP's 7, 38 samples from HP 3, and
16 samples from HP 12. Roughly 15% of the total
subsquares on the excavated portion of the floors
of HP's 7 and 3 have been analyzed for archaeo-
botanical remains. Approximately 12% of the HP 12
floor was examined. Details concerning methods,
raw data, and site formation processes have been
discussed in Volume I, Chapter 9.

The results from site formation analyses indicated
that the housepit floor deposits are relatively intact
and undisturbed. Patterning across the floors seems
to represent the accumulated effect of repeated
activities in discrete areas. The Keatley Creek archaeo-
botanical remains, then, are ideal for examining the
archaeological correlates of socio-economic behavior
in the housepits.
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Results

The results of the paleoethnobotanical analyses of
HP's 7,3, and 12 are discussed in turn below, followed
by comparisons of remains among the three structures.
Distributions of archaeobotanical remains across the
three housepits are presented in Figures 1-3. The
archaeobotanical remains were divided into the three
major plant categories recovered on the floor: charcoal,
needles, and seeds. Seeds were further divided in the
large (HP 7) and medium (HP 3) structures into food
seeds, non-food seeds, and unidentified seeds (see Vol.
I, Chap. 9 for ethnobotanical descriptions). High
concentrations of charcoal, needles, and food and non-
food seeds are circled on the figures. In HP 12, where
so few seeds were recorded, the total number of seeds
recovered per sampling subsquare is presented All
analyses are based on the number or weight of
specimens recovered per one liter flotation sample.

Housepit 7
Plant Distributions Across the Floor

There are several clusters of charcoal concentration
along the floor of HP 7 (Fig. 1). The greatest con-
centration of charcoal centers around the hearth feature
in Square Q, which was no doubt the source of much
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of the charred wood. The other concentrations are less
easy to explain. Some (Squares RR and SS, Squares G
and B) are adjacent to fire-reddened areas. However,
the remaining clusters are not clearly in association with
fire reddening, and there are some fire reddened areas
with no associated charcoal concentrations. Likewise,
there isonly a weak relationship between charcoal and
fire cracked rocks across the floor (Vol. Il, Chap. 11,
Fig. 9).

Except for a few high density areas, there is a
relatively low concentration of charcoal across the floor
of the housepit. Given the proposed model for intensive
use of this housepit (see Vol. II, Chap. 1), | would expect
a much greater density of charcoal on the floors. The

HP 7

£) ~ 5 Food Seeds

Q >5 Non-Food Seeds

> 5 g Charcoal

Figure 1. The frequency and distribution of plant remains across HP 7 with
high density areas circled and sampled subsquares indicated by small squares.
The arrangement of excavated squares is shown at lower right.

Q > 200 Needles
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low density of charcoal suggests either that fires were
infrequent in the pithouse (as proposed by Hayden et
al. 1996) and/or that the floor was regularly cleaned of
the large charcoal pieces so that only the small, scattered
fragments remain. The center of the floor (Square A and
part of adjacent squares) is particularly devoid of
charcoal. Since this may have been a communal, high
traffic, or ritual area (Vol. Il, Chaps. 1,11) greater care
may have been taken to keep it clear of debris.

Six taxa make up the assemblage of identified
charcoal species from the floor of HP 7 (Vol. I, Chap. 9,
Table 7). The assemblage is dominated by three taxa:
Douglas-fir, ponderosa pine, and Populus. Douglas-fir
is considerably more abundant than the two other

dominant taxa, which occur in
relatively equal percentages.
Coniferous charcoal generally
dominates the samples; only 3
of the total 23 floor samples
contain less than 60% conifer-
ous charcoal. There is no
apparent patterning across the
floor among deciduous-
dominated samples.

The distribution of needles
across the floor of HP 7 is dis-
tinctly non-random (Fig. 1).
There is a nearly continuous
concentration of needles along
the periphery of the floor. The
concentration is especially
dense along the southern and
southeastern periphery of the
structure, near what has been
identified as a bench (Vol. IlI,
Chap. 4). The concentration of
needles along the periphery is
particularly striking when
compared to the center of the
structure where needles are
relatively absent. All needles
are Douglas-fir and ponderosa
pine, with the former
dominating.

There are three discrete con-
centrations of food seeds across
the HP 7 floor (Fig. 1). The cluster
in the north-central floor area
contains the highest density
and diversity of food seeds in
this category. The density and
diversity are especially high
when the unidentified seeds are
included in the totals (usually

fire reddening



each specimen representing only a single taxon). This
concentration of seeds correlates well with a charcoal
concentration, both of which cluster around the hearth
area in Square Q. The wide diversity of seed types in
tight association with the hearth strongly suggests that
the hearth in Square Q was repeatedly used for plant
processing. Another possible (but less likely) explanation
is that this hearth was a regular discard area for all plant
foods used in the pithouse. Square Q is a good candidate
for a special activity area.

Located in the southern end of the housepit floor
are the other two food seed clusters. Both, formed only
by two subsquares, oveflap with concentrations of non-
food seed clusters. Both of these food seed clusters also
correspond closely to concentrations in charcoal.
However, these small clusters may represent more
minor plant processing areas. The analysis of additional
subsquares adjacent to the clusters would help to better
define their nature. Plant food processing that did not
involve fire may have occurred elsewhere on the floor,
but the residues from these events are not likely to show
up in the archaeological record.

Non-food seeds occur in five clusters on the large
housepit floor, and are generally spatially distinct from
the food seeds (Fig. 1). The southern and eastern
peripheries of the floor contain four of the clusters.
Although | have separated these periphery concen-
trations into four discrete clusters, | suspect that the
gaps between the clusters have more to do with gaps
in our sampling than actual breaks in the distribution.

The concentration of non-food seeds along the south
and east periphery of the pithouse corresponds well
with the zone of highest needle concentration, and may
be related to the proximity of the earthen bench along
the northeast, east, and southeast sides of the housepit
floor. These clusters are predominantly composed of
charred Chenopodium and Poaceae seeds. The grass seeds
and needles may be the remains of a covering for the
bench composed of grass stems and conifer boughs.
One possible explanation for the concentration of seeds
and needles is that the bench was covered by planks or
poles which acted as traps for the seeds and needles.
No clear explanation for the associated charred
chenopods is evident but they may have been
accidentally collected along with the grasses.

The north-central part of the housepit floor contains
the final concentration of non-food seeds (Squares JJ-7
and JJ-8). This concentration is located at the edge of a
hearth which also has a high concentration of food
seeds. Phacelia, a weedy species, reportedly used
medicinally in ethnographic times (Steadman 1936,
cited in Turner et al. 1990), dominates the non-food
seeds in this square and the adjacent hearth. We cannot
at this time determine what purpose the Phacelia seeds
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served, but it is unlikely that their association with the
hearth in Square J] is an accidental one. As with the
other two classes of botanical remains, the center of the
pithouse is relatively devoid of all seeds.

In general, there is little relationship between seed
and faunal concentrations across the floor of HP 7. The
one notable exception is in the northwest area of the
house. The concentration of food and non-food seeds
here corresponds to a cluster of fish bones (Vol. I, Chap.
7) both of which are associated with a fire-reddened
area. This area likely functioned as a plant and animal
food processing area.

Features on the Floor

The floor of HP 7 has little "featureless" floor space
and is composed of a complex array of features (Vol.
Ill, Chap. 4). No pit hearths or rock lined hearths appear
on the floor. Evidence for fires is largely based on more
diffuse fire reddened areas. In addition to the hearths
there are pits of varying sizes. Time constraints
restricted us to sampling only one of these pits for plant
remains.

Flotation samples were analyzed from three hearths
in HP 7 (located in Squares Q-7, JJ-8, and NN-13). A
high density of seeds and charcoal was recovered from
the first two hearths in Squares Q and JJ, paralleling
the results from the adjacent sampled subsequences.
The Square Q hearth has relatively few needles in it,
typical of the center of the housepit as a whole. Unfor-
tunately, the needles in hearth JJ were not quantified,
butjudging from the concentrations in adjacent squares,
needles in that hearth may be slightly more abundant
than expected for that portion of the floor.

The hearth in Square Q is dominated by food
remains. The hearth in Square JJ has a relative
abundance of both food and non-food remains. It seems
likely that hearth Q was the center of the plant
processing activities that took place in the adjacent
squares. | have already mentioned that the majority of
the non-food remains in JJ are Phacelia and may indicate
some special use for that feature. The presence of ahigh
density of both food remains and non-food remains
suggests that this hearth functioned as part of the same
plant processing area as hearth Q.

The hearth in the northwest comer of the pithouse
(NN-13), like the surrounding floor area, has a low
density of all categories of remains. The low density of
charcoal within the hearth suggests that it had not been
used for some time, was used less frequently, or was
kept relatively cleaner than the other analyzed hearths.

In addition, | identified charcoal from a select
number of hearths and fire reddened areas (Vol. I, Chap.



Dana Lepofsky : Chapter 4

9, Table 9). The burn areas are classified by size to
determine if different species of wood were used in
differentsized bum features. Conifers clearly dominate
all the samples, regardless of feature size. Ponderosa
pine and Douglas-fir appear in roughly the same
abundance when all the samples are considered
together, although there is a great deal of variation
between samples. Populus follows in abundance. One
specimen of Betula sp., from the hearth in Square Q, is
the only other taxon represented. These results suggest
that there is no apparent difference in the kinds of
woods selected for burning in large, as opposed to
small, bum features.

Only a single pit feature (1-3) was analyzed for
archaeobotanical remains. This deep depression appears
to have been forme'd by the intersection of a shallow pit
with a deeper post hole. The archaeobotanical remains
in the pit consist of a moderate amount of charcoal, a
relative abundance of needles and almost no seeds.

The archaeobotanical contents of the pit feature
suggest that, at the time of abandonment, it was no
longer serving its original function. Instead, the
presence of charred remains in the pit indicates that
the pit had been at least partially filled with secondarily
deposited refuse. This supports Hayden's (Vol. I, Chap.
1) suggestion that large pits within the housepits may
have been filled with loose floor deposits and domestic
debris in between their use for storage. | have already
suggested that the floor was regularly cleaned of larger
debris. The charcoal and needles in the pit feature may
suggest that the pit served as a repository for such
sweepings when the feature was not being used for
food storage.

There are significant differences in charcoal species
abundance between the hearths and general floor of
HP 7 (Vol. I, Chap. 9, Tables 1 and 2). When the average
percent for all samples are considered, Douglas-fir is
significantly more abundant in the floor samples than
in the hearth areas (Mann Whitney U test, p = 0.02;
Pmen floor X =62.5 +20.2, Pinus floor X = 18.0 + 13.7,
Pop floor X = 145+ 19.7, N = 23; Pmen hearth X =39.0
+23.9, Pinus hearth X =39.3+36.5, Pop hearth X = 19.3
+19.2, N = 8), and there is a trend for pine to be more
abundant in the hearth areas than the floors (Mann
Whitney U test, p =.10). The overall abundance of
Populus is similar in both contexts (p = 0.5).

These results suggest that the floor and hearth
charcoal result from different processes. As discussed
elsewhere (Vol. I, Chap. 9) the charcoal on the floor has
several potential sources. Unless the contents of the
hearths are "secondary refuse,” which is not suggested,
we can assume that the charcoal from the hearths
originates from the last, or perhaps the last few fires
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burned in that hearth. The species of floor charcoal
surrounding the hearths are not found in the same
abundance as that found in the hearth. This suggests
that the floor charcoal represents an accumulation of
hearth (and other) debris from a longer time period
than represented in the hearth itself. Thus, whereas the
hearth gives us a glimpse of a single (or close sequence
of) bum event(s), the area surrounding the hearth gives
us a more general picture of wood use over time.

Housepit 3

Plant Distributions Across the Floor

There are three concentrations of charcoal on the floor
of HP 3, along the northwest, southeast and southwest
edges of the floor (Fig. 2). Two of the three areas
designated as "concentrations" are represented by a high
density of remains in only a single subsquare. Archaeo-
botanical analyses of adjacent subsquares would no
doubt serve to clarify the patterning. Each of the charcoal
concentrations corresponds closely to domestic fires
indicated by fire-reddened areas on the floor. Asin HP 7,
the center of HP 3 is relatively devoid of charcoal.

As in HP 7,1 identified charcoal from select areas
on the floor of the medium housepit (Vol. I, Chap. 9,
Table 8). Like HP 7, conifers, primarily Douglas-fir,
dominate the assemblage. Pine and Populus occur, on
average, in relatively equal abundance across the floor
as a whole.

There is a concentration of charred conifer needles
along the periphery of the HP 3 floor, particularly along
the southern edge (Fig. 2). It is unfortunate that we do
not have any samples analyzed from the extreme
western edge, but it seems as if there is a steady decline
in abundance of needles northward from the southern
concentration. There are few needles in the center of
the floor, a pattern seen also in HP 7. The needles are
both Douglas-fir and ponderosa pine, with the former
dominating.

Food seeds cluster in three discrete areas, one along
the northwestern periphery, and two areas in the south-
west quadrant of HP 3 floor (Fig. 2). The concentration
along the northern and southwestern edges of the floor
correlate with concentrations of charcoal and relatively
denser accumulations of needles. The northern cluster
is significantly larger, more dense, and more diverse
than the smaller concentrations. The northern cluster
likely represents a major plant food processing area
associated with the hearth is Square EE. The two smaller
concentrations to the south may either be smaller plant
processing areas or may represent accidental or
idiosyncratic depositional events.



As in HP 7, most food seed concentrations appear
to correspond to activity areas involving fire. Since the
presence of fire increases the likelihood of seed
preservation (often via accidents), the correlation
between seeds and hearths and fire-reddened areas
may be an artifact of preservation. That is, the absence
of seed concentrations in areas without fire activities
may just be a preservational bias.

Non-food seeds concentrate along the periphery
of HP 3 floor. Charred chenopods make up the bulk
of the non-food seeds. This pattern differs from HP 7
where the non-food category consists primarily of
chenopod as well as grass seeds. Without the presence
of grass seeds, | cannot formulate a parsimonious
cultural explanation for the chenopods along the
periphery of the floor of HP 3. The distribution of
chenopods along the
periphery of the structure may
indeed be due to post-
occupation depositional
processes, but parsimonious
"natural” explanations are
equally difficult to formulate
(Vol. I, Chap. 9). As in HP 7,
food and non-food seeds
distributions are generally
mutually exclusive in HP 3.

Two of the three clusters of
food seeds generally cor-
respond to concentrations of
faunal remains (Vol. Il, Chap.
7). However, given the gen-
erally diffuse distribution of
faunal remains on the floor of
HP 3, the correspondence with
seeds may be fortuitous.
Paralleling HP 7, all three
classes of botanical remains are
rare in the center of HP 3 floor.

Q >5food seeds

Features on the Floor

Two hearths from HP 3, in
Squares G and F, were ana-
lyzed for botanical remains.
The feature in Square F is
characterized by relatively few
remains in all categories, in
contrast with the other burn
feature analyzed. The hearth
in Square G contained fewer
needles and more charcoal
than the surrounding floor.
The relative absence of needles

Q >5gcharcoal

O >5non-food seeds
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may indicate that the area around the hearth was kept
clean of needle matting. Perhaps a clean surface was
needed for the various activities which were
conducted around the feature or, as prevention against
run-away floor fires. The associated small
concentration of food seed remains surrounding this
hearth may indicate that the feature, like the one in
Square F, was the center of a minor food plant
processing area. Douglas-fir was the predominate
wood charcoal recovered from the feature (Vol. I,
Chap. 9, Table 9).

A single pit feature in Square F was analyzed for
archaeobotanical remains. This pit was of moderate
depth and was used during the most recent occupation
of the housepit. The most striking result of the analysis
is the relative absence of all categories of plant remains

HP 3

Q >200 needles

meter

Figure 2. The frequency and distribution of plant remains across HP 3 with high
density areas circled and sampled subsquares indicated as small squares. The
arrangement of excavated squares is shown at lower right.
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in the pit. Faunal analysis of the bottom strata of the
pit feature indicates that the pit was used to store
salmon, and was not used subsequently for garbage
disposal (Vol. 1, Chap. 7). The floral analysis supports
this latter conclusion. Had the pit been used as a
receptacle for waste, a higher proportion of charred
remains would be expected; those few plant remains
contained within are likely accidental introductions into
the feature. Itis possible that uncharred plant resources
were also stored in the pit, but did not survive in the
archaeobotanical record.

fjousepit 12
Plant Distributions Across the Floor

Distinguishing patterning across
the floor of HP 12 is more prob-
lematic than in the two larger
housepits (Fig. 3). Because HP 12
has such limited floor space, clusters
of remains may be more spatially
restricted than in the other house-
pits. Thus, although we analyzed
roughly the same percent of surface
area in the three structures for
archaeobotanical remains, we may
be missing relatively more inform-
ation in the unsampled subsquares
of HP 12. Given the nature of the
sampling strategy in HP 12, any
missed concentration of remains is
likely to be defined by very few
subsquares.

Three areas on the floor of HP
12 stand out as containing signifi-
cantly more charcoal than the
surrounding squares (Squares 1-9
and J-15, A-2, E-Il). The charcoal
concentration in the north is
associated with a fire reddened
area, as well as relatively higher
densities of bones and FCR. How-
ever, other areas of fire reddening
on the floor display a much lower
density of charcoal (and other)
remains. No charcoal specimens
from the floor of HP 12 were
identified.

There are also three areas of
needle concentration on the floor of

seeds

with charcoal concentrations. Douglas-fir and
ponderosa pine comprise the needle assemblage, with
the former far outweighing the latter in number.
Nowhere on the floor of HP 12 are needles as densely
concentrated as in the two larger structures.

Seed densities are strikingly low in all areas across
the floor (Fig. 3), and no area appears to have a greater
or lesser concentration than another. Even the areas
which have a concentration of both charcoal and
needles have few or no seeds. Indeed, only 16 seeds
were found across the floor, representing only five taxa.
The most ubiquitous seed remain is Chenopodium,
which is of questionable ethnobotanical significance
(Vol. 1, Chap. 9), and even its total number is very low.

While each class of remains appears to be less
concentrated in the center of HP 12 than the periphery,

Housepit 12

>200 needles
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Figure 3. The frequency and distribution of plant remains across HP 12 with high

HP 12 (Squcjires I, E, and A; Fig. 3). gensity areas circled and sampled subsquares indicated by small squares. The
Each of which roughly correspond arrangement of excavated squares is shown at lower right.
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this patterning is less marked here than in HP's 7 and
3. The pattern of high needle concentration along the
periphery, which is so clear in the other two housepits,
is likewise less evident in HP 12.

Features on the Floor

One sample from the fire reddened area in the north
of the floor (1-9) was examined for archaeobotanical
remains. The sample contained a high density of
charcoal, an extremely high density of needles, and
virtually no seeds. The same pattern holds for adjacent
sampled subsquares. This suggests that the fire
reddening may be the result of burning for warmth but
not plant processing.

Comparisons of Patterning Across
the Floors of the Three Housepits

The relative absence of archaeobotanical remains
in the center of the three housepit floors is a consistent
pattern in all three categories of remains. This pattern
generally parallels that of the faunal remains (Vol. II,
Chap. 7). Given the absence of remains in the center,
the palaeoethnobotanical remains offer few insights
into how the area was used. Given the ease with which
charcoal can be displaced, and how difficultitis toclean
up, it seems dear that considerable care was taken to
keep the housepit center clear of debris. The center may
have been a communal use area for the inhabitants of
each structure.

Interpreting the variation of charcoal densities
across the three floors was accomplished with uneven
success. In cases where charcoal frequency correlates
with evidence of domestic fires, the source of the floor
charcoal is clear. However, this was not always the case.

In HP 7 there is a clear association of charcoal and
the hearth in the northcentral portion of the floor.
However, the relationship between charcoal densities
and other fire reddened areas or non-reddened areas
is not straightforward. In HP 3, on the other hand, there
is aclose relationship between most fire-reddened areas
and charcoal frequencies. The only deviation from this
pattern is in association with the "last occupation
hearth." In HP 12, only one of the three areas of charcoal
concentration corresponds to fire-reddening.

How we are to interpret the charcoal densities is
unclear. We know from the distribution in the center of
the structure that the floor was likely regularly cleaned
of large debris. | have suggested elsewhere (Vol. I, Chap.
9) that the absence of large archaeobotanical remains
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across all of the floor suggests that the floor as a whole
was regularly cleaned. If sweeping was involved in
clean up activities, it would blur any floor patterning;
but the clear association between some categories of
remains with discrete areas, suggests that if sweeping
was employed the effect was not great. A possible
explanation for the lack of charcoal associated with
definite hearths may be the fact that these hearths were
used infrequently.

The three dominant charcoal species (Douglas-fir,
pine, Populus) were recovered in the same abundance
from the floors of both HP's 3 and 7 (Tables 1 and 3;
HP 7 Pmen X =62.5+20.3, HP 3 Pmen X - 62.5 + 21.6,
Mann Whitney U test, p =0.92; HP 7 Pinus X = 18.0 +
13.7, HP 3 Pinus X = 19.3+ 20.6, Mann Whitney U test,
p =0.80; HP 7 Pop X = 145+ 19.7, HP 3 Pop X = 14.7+
7.1, Mann Whitney U test, p = 0.16). Indeed, these taxa
have almost identical abundance and standard
deviations across the two housepit floors. Douglas-fir
was by far the preferred wood, with the other two
chosen in roughly equal proportions. There is a greater
diversity of wood species represented on the floor of
HP 7, but this may be a factor of sample size. In general,
it seems that the same wood selection process was
conducted by the inhabitants of HP 7 and HP 3. The
guestion remains whether wood abundance reflects
similar abundance of species in the natural environ-
ment, or more conscious wood selection. As | discussed
elsewhere (Vol. I, Chap. 9), a sample from a greater
number of housepits, as well as a detailed paleo-
environmental reconstruction, are needed before we are
better able to solve this question. No charcoal was
identified from the floor of HP 12, so comparisons with
this housepit cannot be made.

The suggestion has been made that fuel wood was
a relatively rare commodity at Keatley Creek, and that
there was differential access to wood based on differ-
ences in wealth and status (Vol. Il, Chap. 1). If this
proposition is correct, there should be some indication
in patterns of wood use in the three housepits, i.e., we
would expect that the greatest diversity and abundance
of fuel wood would be found in the largest, and
supposedly the highest status structure (HP 7), where-
as the least amount fuel wood should be recovered in
the smallest, and supposedly the lowest status structure
(HP 12).

I have dealt with this problem in two ways, both of
which are not without problems. First, | calculated the
average amount of charred wood found on the floor of
the three housepits. Although charred wood on the
floor of the structures may come from several sources
(Vol. I, Chap. 9) itis likely that the majority of charcoal
is fuel wood. If the supposition about differential access
to fuel wood is correct, we would expect more charcoal
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in the largest, and supposedly the higher status
structure than the other two smaller housepits.

Figure 4 illustrates the average amount of charcoal
on the three housepit floors. Charcoal abundance on
the three floors are statistically different from one
another (ANOVA, p =0.05; HP 7char X =4.4+3.9, HP 3
char X =2.8 £ 2.0, HP 12 char X =.9 £ 2.8), but in a
posthoc 2-way comparison only HP 7 and HP 3 floor
charcoal are significantly different (Tukey HSD,
p =0.06). Thus, HP 7 has significantly more charcoal
on the floor than HP 3, but not more than HP 12. From
this, we can conclude, that on average more fires may
have been burned in HP 7 than HP 3, but there was no
difference in fire intensity in HP 7 versus HP 12, nor in
HP 3 versus HP 12. This conclusion is supported by a
greater degree of fire-reddening underlying the hearths
of HP 7 than HP 3. Whether the burning of more fires
has more to do with access to fuel or the intensity which
HP 7 as a whole was used, cannot be determined.

A second method of evaluation of the possible
connection between status and access to fuel wood is
to examine the types of wood being selected for fuel in
the different sized structure. As | mentioned earlier, on
average, the three most common wood species occur
in almost exactly the same proportions on the floor of
HP's 7 and 3. This pattern suggests that if there was a
shortage of wood it was across all species, and did not
effect species selection for fuel.

Figure 4 illustrates the abundance of charred conifer
needles across the floors of the three housepits. Although
HP 7 appears to have a greater mean abundance of
charred needles across the floor, the three housepits are
not statistically different from one another in needle
abundance (ANOVA, p =0.4; HP 7 need X =444.7
971.8, HP 3 need X =235.5+463.2, HP 12 need X =278.1
+ 536.6). Although the absolute abundance of needles
in the three housepits is similar, the presence of the
peripheral concentrations in HP's 7 and 3 but not HP 12
indicates that the needles may have been used
differently in the smallest housepit. The absence of
remains of boughs or plants in HP 12 suggests that the
inhabitants slept directly on the housepit floor, or the
structure was not intended for sleeping. At present we
cannot determine the source of the sporadic high
concentrations of needles on the floor of HP 12.

The extremely high concentration of Douglas-fir
and ponderosa pine needles around the southern
periphery of HP 7 and HP 3 floors likely indicates the
deliberate covering of the floor with boughs for bedding
or floor covering, as was done in ethnographic times
(Teit 1900:199). Hayden (Vol. I, Chap. 17) has proposed
that several paired small post holes along the periphery
of HP 7 are the remains of sleeping platforms and the
boughs may have been used to cover these platforms.
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In HP 7 it seems likely that grasses were used as floor
or bedding coverings as well.

The placement of floor or bench coverings along
the edge of HP 7 and 3 delineates the periphery of those
structures from the remainder of the pithouse. The
conifer needles (and grass in HP 7) distinguish the area
as aplace where people regularly satand/or lay. Planks
near and parallel to the northeast and east walls of HP 3
indicate probable platforms. The relatively denser
needles along the southern edges of the two structures
may indicate that those areas in particular were
preferred areas for sleeping. The south would have
been the darkest portion of the structures, and if used
primarily for sleeping may have freed up other areas
for activities requiring more light.

The average number of seeds per liter flotation
sample across the floors of the three housepits is
illustrated in Figure 4. The three housepits differ from
one another in the number of total seeds recovered
(ANOVA, p=0.02, HP 7 X =6.8+ 9.2, HP3 X =47 +
5.0, HP 12 X =1.0£ 0.9), but only HP 7 is significantly
different from HP 12 in a post hoc 2-way comparison
(Tukey HSD, p =0.02). If number of seeds can be taken
to represent intensity of use (an admittedly uncertain
assumption), these results suggest more intensive use
of seed plants in the large housepit than HP 12, but
similar use in HP's 7 and 3, and HP's 3 and 12.

(N) (N/10) C))

Figure 4. The average density of charcoal, needles, and
seeds per one liter sample from the floors of the three
housepits.



Another useful comparison is species richness
represented by the number of seed taxa on the floors
of the three housepits. Although | was only able to
identify a limited number of taxa, the unidentified
category represents many additional taxa (in most cases
each unidentified specimen represents a single taxon).
When number of taxa represented in the unidentified
category are taken into account, it is clear that HP 7
floor has far more taxa represented by seeds than either
of the other two housepits (HP 7 = 108, HP 3 = 28,
HP 12 =5).1

The role of sample size must be evaluated before
we can draw conclusions about behavioral differences
based on species richness in the three housepits. When
the logged total number of seed taxa in the three
structures is plotted against the total logged number
of specimens (Fig. 5), the three structures fall on the
same line suggesting that total number of seed taxa can
be accounted for by sample size. However, a plot of
the number of seed taxa against the number of
specimens (Fig. 6) illustrates that the slopes are
beginning to level off in HP's 3 and 7. Thus, although
the addition of more samples would bring us closer to
the true species richness, the larger structures seem to
have been adequately sampled to draw conclusions
about relative species richness.

Although we cannot yet estimate the true richness
of HP 12 seed taxa, there do appear to be real differences
in taxon abundance in the three structures. When we
compare all three housepits at the total number of
identifiable specimens of the small structure, the other
larger structures have already accumulated more taxa
than accumulated in the small house at this point (i.e.,
at NISP = 16, HP 7 = 12 taxa, HP 3 = 13 taxa [inter-
polated], HP 12 =5 taxa). This indicates that the
patterns observed in the small house are not merely an
artifact of sample size. Thus, HP 7 has, by far, greater
species richness than HP 3, which in turn is more rich
than HP 12.

An examination of the rate of accumulation of
species relative to the addition of new specimens is an
another avenue for examining differences is species
diversity between housepits. In Figure 7, the number
of seed taxa and number of seed specimens have been
logged and a regression line fit for the relationship
within each housepit. When the slopes of the three lines
are compared, HP 7 is significantly different than the
medium and small housepits (ANOVA f-test for
homgeneity of slope; p <0.0001 in both cases), but HP 3
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LTNISP

Figure 5. Logged total number of seed taxa in the three
housepits plotted against the total logged number of
specimens.

NISP

Figure 6. The number of seed taxa plotted against the
number of specimens in the three housepits.

1. The number of taxa in HP's 7 and 3 are slightly inflated because | am unable to go back to many of the original samples and
group the unidentifiable seeds into like taxa. Since the majority of taxa are represented by only a single specimen, this will not
significantly alter the analysis. Any biases that are introduced should be parallel in both HP 3and 7.
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Figure 7. Logged number of seed taxa (LNIT) plotted against
logged number of seed specimens (LNISP). Regression
lines are fit for the relationship within each housepit. Inset:
Comparison of number of seed taxa (NIT) plotted against
number of seed specimens (NISP) when the same number
of specimens is examined in all three structures.

and HP 12 are statistically similar (p =0.89). When the
same number of specimens is examined in all three
structures (Fig. 7, inset) HP 12 has a considerably slower
accumulation rate than the two larger structures. From
this we can conclude that the accumulation rate of
number of species/specimens generally corresponds
to housepit size.

Finally, we can compare the three housepits in terms
of species eveness, as represented by seed taxa (Fig. 8).
HP 12 appears to be the least even distribution of the
structures, and HP 3 and HP 7 appear relatively more
even. However, the shapes of the frequency distribu-
tions in Figure 8 cannot be distinguished statistically
(Kolmogorov-Smimov test, HP 7 and 3: p =0.70; HP 7
and 12: p =0.37; HP 3 and 12: p = 0.43).

Although the shape of the HP 7 and HP 3 distribu-
tions are similar, there are important differences in the
seed species composition of each, especially among the
less common species. The three most abundant species
in the medium and large structures (not including the
unidentifieds) make up approximately 65% and 60%,
respectively, of the entire distribution. In the case of the
large housepit, the total includes chenopods, grass, and
Ericaceae. In the medium structure the three most
common taxa are Ericaceae, chenopods, and saskatoons.
Of the seven most rare species in each distribution, only
two are shared between the two structures. This may be
the result of sample size, or may in fact represent actual
differences in species use in the two housepits.
Chenopods dominate the small housepit assemblage.

Taken together, the three different sized housepits
are distinct in terms of abundance, richness, and
distribution of plant species across the floors. HP 7
stands out as having the most dense remains, the
greatest number of taxa relative to the density of
remains, and the highest accumulation rate of taxa. On
the opposite end of the spectrum is HP 12, with few
remains, few taxa, and a low accumulation rate. HP 3
is intermediate in species density, richness, and
accumulation rate.

The distribution of plant remains is similar on the
floors of HP's 7 and 3, but distinct in HP 12. Discrete
plant food processing areas on the floors of HP 7 and
HP 3 are composed of one primary area, and two more
minor areas. Both of the primary processing areas, and
the two minor areas in HP 3 are associated with hearth
areas. In HP's 7 and 3 the concentration of needles (and
grass seeds and stems in HP 7) along the periphery of
the floors distinguish these peripheral areas as places
for sleeping or sitting. The relatively high abundance
of remains along the southern periphery of HP 7 may
indicate that this area served a slightly different use.
No plant processing areas or peripheral concentration
of needles were recognized in HP 12, and we can only



conclude that a limited amount and kind of plant
processing was conducted in this structure.

The only consistent pattern in all three housepits is
the relative absence of remains in the center of the
floors—a pattern paralleled in the faunal and lithic
remains (Vol. Il, Chaps. 7 & 11). The center of each
structure may have been used equally by all members
of each pithouse for some kind of communal events or
activities. Given that the clear space is only about 3 m2
in HP 12, these activities could not have required much
room.

D iscussi®°n

The results of the paleoethnobotanical analyses
offers some insights into the socioeconomy within and
between the three different sized housepits. In general,
there is acorrelation between housepit size and density,
diversity, and accumulation rates of floral remains. This
may indicate that the large housepit (HP 7), followed
by the medium housepit (HP 3), was used more
intensively and was the location of more diverse
activities. However, whether this patterning of plant
remains can ultimately be related to status differences,
to a larger work force having access to a more diverse
resource base, or to differences in the length of use of
the floor before abandonment, cannot be answered with
the present data alone. The similarity in remains
between HP's 7 and 3 does suggest the two structures
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A Paleoethnobotanical Comparison
of Four "Small" Housepits

Sara Mossop Cousins

Introduction

This chapter presents an initial comparison of the
paleoethnobotanical analyses of four housepit floors,
including HP's 9, 12, 90, and 104. These are all
considered "small" housepits at the Keatley Creek site.
A paleoethnobotanical analysis of three different-sized
housepits (HP's 3,7, and 12; Vol. I, Chap. 9; Vol. I, Chap.
4) suggests that small housepits were the homes of
people with less access to resources, and perhaps less
status. The paleoethnobotanical analyses of the four
similar-sized small housepits discussed in this chapter
have demonstrated that there were variations within
house sizes as well as between house sizes, and that
some of these variations may also have depended on
status, while others depended on the function of the
structure. Berry seeds are common in all of the small
houses, as are chenopods and conifer needles. There
are differences in the species of berries found in each
home, however, possibly indicating a variation in access
to resources. There are also differences in the amount
of plant remains recovered from each housepit that are
considered to be the remains of food plants versus those
considered to be non-food plant remains. Non-botanical
differences are discussed in Volume Il, Chapter 1.

When the paleobotanical data is combined with the
other material and ethnographic data, HP's 12 and 90
appear to have been small residential homes on the
edge of the main Keatley Creek village area. Housepits
9 and 104 were located on terraces well outside of the
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village core. Housepit 9 appears to have been occupied
by people with access to special resources. Housepit
104 appears to have been used for special activities.
This distinction is based on the particular plant
inventory of each housepit, and on the different types
of activity areas they appear to contain.

This chapter begins with the two "residential”
homes and then considers the two potential special
purpose structures. The distribution of floral remains
across each housepit floor is used, along with other
archaeological and ethnographic evidence, to isolate
probable activity areas within the homes. Housepits 9
and 90 are discussed in detail. The distribution of
activity areas within each of the four "small" housepits
are then compared, along with the actual species
recovered from each home, in order to examine the
function of these homes as part of the larger village.
The chapter concludes with a number of recom-
mendations for further paleoethnobotanical work at
Keatley Creek, and perhaps other Interior Village sites,
including the analysis of structures or features other
than housepits.

A detailed cultural and environmental background
has already been given in Volume |, Chapters 1, 4-6,
and 9-10. The paleoethnobotanical analysis of the three
different-sized housepits (HP's 3, 7, and 12) discussed
in Volume |, Chapter 9 has shown that there are
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identifiable remains of plants left on the floors and in
the rims of the housepits at Keatley Creek and that these
remains vary between house sizes (Vol. 1l, Chap. 4).
These plant remains have included plants clearly used
for food, for technology, and perhaps also for medicine
and for ritual. They have also included many plant
remains that have not been identified to species or for
which the past purpose is unclear. The distribution of
the various types of remains and the different species
have helped to identify sleeping, cooking, storage, and
refuse areas and to examine differences in resource use,
and perhaps status, between houses.

JJousepit 12

The analysis of HP 12 was completed by Dana
Lepofsky and included 16 samples from the late Plateau
Phase floor of the housepit, dated at 1,550 BP (Vol. II,
Chap. 4). Prior to this analysis, there were some indica-
tions that small pithouses were the homes of people with
lower social and economic standing than those people
who lived in the large pithouses. Any differential plant
use patterns found to exist between housepit sizes was
expected to reflect these apparent socioeconomic
differences. Housepit 12 did, in fact, support this theory.
It proved to have amuch lower diversity, frequency, and
density of plant remains than the large and medium
housepits to which it was compared.

2
meters

Figure 1: Housepit 12 activity areas based on soil chemical
analysis (Chap. 6). See also Fig. 3 in Chap. 4.
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Potential activity areas identified include sleeping or
sitting areas covered in conifer boughs and a hearth that
appears to have been used for warmth but not for plant
processing. Another hearth area may have been used
for cooking meat, but apparently itwas not used for plant
foods. These activity areas are shown in Figure 1 and in
Figure 3 of Volume Il, Chapter 4. The bedding areas are
believed to be indicated by concentrations of conifer
needles. Conifer boughs were used for bedding and
other types of matting or lining ethnographically (Turner
1979; Parish et al. 1996). No concentrations of seed
remains were identified on the housepit floor that might
have identified plant processing areas or other features.
In fact, only 16 seeds were recovered from the floor of
HP 12, representing five taxa. This contrasts with the
thousands of seeds and more than 25 taxa in HP 7 and
hundreds of seeds and more than ten taxa in HP 3. There
were also far fewer conifer needles in HP 12 than were
found in the medium and large housepits. Species of
Chenopodiaceae (Goosefoot), Ericaceae (Heather),
Pinaceae (Pine), Poaceae (Grass), and Rosaceae (Rose)
families were recovered, with Chenopodium being the
most ubiquitous seed remain and Pseudotsuga menziesii
(Douglas-fir) being the most common conifer needle
remain. Food plants included Amelanchier alnifolia
(Saskatoon) and an unknown species of Ericaceae.

Refer to Figure 1 and Table 1 (and Vol. Il, Chap. 4)
to review the distribution and other details of the floral
remains recovered from HP 12.

J-Jousepit 90

The analysis of HP 90 was completed by myselfand
included twelve samples from the late Plateau Phase
floor of the housepit, dated at 1,410 BP (Vol. 1ll, Chap.
10). This analysis also supported the socioeconomic
theory mentioned above. Although HP 90 proved to
have a higher diversity, density, and frequency of floral
remains than the previous small residential housepit
(HP 12), it was much lower than the medium or large
housepits analyzed to date. Housepit 90 also appeared
to have been occupied by people with little social or
economic standing. According to Hayden (Vol. Il, Chap.
1), single occupations were acommon pattern in homes
located on the site periphery. Ethnography suggests
that these houses may have been lived in by people
who were less permanent members of the village or
who had to live apart for other reasons, and whose
social status was perhaps less secure (Teit 1906). This
theory is supported by the artifacts, and perhaps also
the plant remains, which were recovered from HP 90.

Housepit 90 measured seven meters in diameter,
which is comparatively small for a housepit at the
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Keatley site, there were few lithic artifacts or fauna
recovered from it, and few of these were "special” in
nature, which might have indicated a special-purpose
pithouse (Vol. 1l, Chap. 1). There were no clear hearth
contexts and few large pieces of charred wood were
recovered from it, which may indicate that the people
who lived there had little access to firewood, which
would likely have an adverse affect on the amount of
charred plant remains left behind. In fact, the artifacts
and features gave "an overall impression of poverty"
(Vol. 1ll, Chap. 12).

Possible activity areas identified on the basis of
floral distributions include a sleeping or sitting area
along the wall covered in pine boughs, a cooking area,
and a storage area (Fig. 2A). These activity areas are
consistent with what we might expect to find based on
ethnographic descriptions of pithouses and on previous
research at the site. The individual species recovered,
including species of Chenopodiaceae, Ericaceae,
Hydrophyllaceae (Waterleaf), Pinaceae and Poaceae,
were also expected. Chenopods were the most common
and most ubiquitous taxa once again, but itis not clear
if these species were merely incidental weeds or if they
were actually being used at the site.

The HP 90 analysis recovered approximately 700%
more floral remains in total than the analysis of HP 12,
and there were three more species identified which does
not really support the "overall impression of poverty"
given by the rest of the analysis of HP 90. Housepit 12
appears to be much less well off based on the plant
remains alone, ifaccess to plant materials is an indicator
of status at the Keatley site, which it may be. To deter-
mine which of these small housepits is the atypical one
will require further research of small, residential
housepits.

Housepit 90 appears to have been burned on
purpose, rather than accidentally, and the burning was
relatively complete (Vol. Ill, Chap. 10). This burning
probably enhanced the preservation of floral remains
in HP 90. Stratum 1V, the floor deposits, contained
charcoal and burned wood in the matrix, with
concentrations of burned wood along the east wall and
northeast "comer." Several lithic flakes were found in
these areas. Thick concentrations of smaller pieces of
charred material were also found in several places near
the southeast wall. What these small "charcoal dumps"
might represent is unclear. They may be hearth
sweepings pushed up against the wall, although the
lack of ash and long segments of charred wood make
this questionable, according to Hayden (Vol. Ill, Chap.
10). The deposits within 1 m of the wall are softer and
darker than the gravely deposits in the center of the
house. The only other explanation, in Hayden's
opinion, is that these accumulations may have resulted
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from the burning of the house on abandonment, either
as roof collapse, or as part of some organic material
placed against the walls. The gravely deposits in the
center of the floor may have helped to keep the working
areas free of mud, along with the cobbles that appear
to have been placed in a shallow pit in the middle of
the floor. Samples for paleoethnobotanical analysis
were taken from systematic grid locations and from
subsquares that were noticeably high in charcoal
content, such as the "charcoal dumps,"” and/or located
within or near features.

Housepit 90 Procedures

Twelve one-litre samples from HP 90, from
subsquares representing approximately 15% of the
floor, were floated by hand using the "garbage can"
method (Watson 1976) and the light fraction passed
through 2.0 mm and 0.425 mm screens. The dried
light fraction of each sample was then screened
through 4.0 mm, 2.0 mm, 1.0 mm, and 0.50 mm mesh
to facilitate sorting. Sorting was done using a
dissecting microscope (6-40x) and subsamples were
sorted into uncharred and charred constituents.
Uncharred remains were not considered to be
significant in this analysis as, according to Lepofsky
(Vol. I, Chap. 9), these would not be prehistoric
although she notes that housepit rim deposits could
allow for uncharred preservation. Charred remains
were divided into groups of seeds, needles, charcoal,
and other plant parts, and then identified to species,
where possible, with the aid of Lepofsky's reference
collection, and with her assistance. Charcoal was not
normally identified to species, and was only
weighed. This was due to the time required for this
type of analysis, and the fact that it would have little
to add to this analysis as most of the organic material
from the central floor of the deposit appears to have
been burned to ash and no particularly large pieces
were recovered. It would have been difficult to dis-
tinguish technological wood from fuel or construc-
tion wood with only fragmentary remains, for
example. Nevertheless, several pieces were identified
to species from the potential hearth area on the south-
eastern side of the pithouse (Fig. 2A) to attempt to
identify the fuel source. Charcoal was not separated
out from the 0.5 mm size in five out of the nine
samples due to the time involved in this task,
although this size class was examined for any seeds
or other recognizable remains in all samples.

Species counts were absolute, rather than
ubiquitous, as the final burning of the pithouse is likely
to have concealed any cultural patterning that would
make a ubiquitous count useful (Lepofsky 1997a).
Unidentified species were labeled "Type A," "Type
B," and so on.



Sara Mossop Cousins : Chapter 5

Housepit 90 Results

A total of 52 seeds were recovered from the floor
samples of HP 90, from a maximum of nine species.
The total of conifer needles recovered equaled 68
fragments from a maximum of four species. This is a
fairly low density without a great deal of diversity
when compared to previous analyses of larger
housepits that were also apparently used for residential
purposes (Vol. I, Chap. 9). Along with HP 12, HP 90
demonstrates a paucity of floral remains in comparison
to the larger housepits and this may indicate that people
of lower status had less access to plant resources, or to
firewood for cooking which would lead to less food
plant remains becoming charred.

The plant species that were recovered and positively
identified from HP 90 are listed below by family, with
a discussion of their probable role in the culture and
how they may have come to be preserved in the
housepit floor context. In some cases it was only
possible to determine identifications to family level, but
this proved to be enough information to make some
suggestions as to how these plants might have been
used at the site. Several seed types and one species of
conifer needle remain unidentified.

Housepit 90 Plant Inventory
Chenopodiaceae (goosefootfamily)

Thirty-six seeds from this family were recovered,
including one that was uncharred. Chenopods were
found in nine of the twelve samples, with their frequency
ranging from a single seed to ten in one sample. The
species represented may include Chenopodium album as
several of the seeds fit within the size range of 1.0-
0.5 mm2 as noted by Lepofsky (Vol. I, Chap. 9). If this is
the case, these seeds are likely intrusive as C. album is an
introduced species whose young leaves were used
historically by Interior Salish peoples as a vegetable or
potherb. Given the depth below surface at which all of
the seeds were found (40-60 cm), and the fact that they
were found in a patterned (vs. random) context that was
clearly archaeological and not much disturbed, it would
seem more likely that they are from a native species.
Native species that might have grown in the area include
C. capitatum (strawberry blite or Indian paint), whose
seeds are known to have been used by Southern Interior
peoples as a dye source (Turner et al. 1990; Parish et al.
1996; Turner 1998), and C. botrys (Jerusalem-oak
goosefoot), whose use as a scent and charm has been
documented for the Thompson (Nlaka'pmx) (Steadman,
in Turner et al. 1990). C. atrovirens, or C.fremontii (dark
lamb's quarters) may also be a potential species as its
range extends into the Lillooet area (Ray Coupe, personal
communication). Its oily seeds were ground into meal
by the Klamath ethnographically and it has been
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recovered from archaeological contexts on the U.S.
Interior Plateau ca. 2,700 BP (Lepofsky 1997b).

The chenopods recovered from HP 90 appear to be
from at least two species as they vary in size somewhat,
with one "species" measuring approximately 1 mm in
diameter ("Type A"), and one that is distinctly larger,
measuring approximately 1.5 mm in diameter ("Type
B"). Whichever species are present, they may have been
accidentally brought in and charred during the final
burning of the pithouse on abandonment and not used
atall. Chenopods produce very large numbers of seeds
in the fall and the seeds recovered in archaeological
contexts at Keatley Creek may have been brought in
mixed with other grasses.

Chenopods were the most abundant taxon found
in this analysis, making up 36 of 150 recovered items
(approximately 23%). In fact, chenopods are the most
common seed taxa in five out of the six housepits
analyzed to date. There may be a bias here, however,
as chenopods are easy to recognize and appear to
preserve particularly well.

Ericaceae (heatherfamily)

Arctostaphylos uva-ursi: One kinnikinnick seed was
recovered near the side entrance of the housepit.
Kinnikinnick berries were cooked and eaten by Interior
peoples and kinnikinnick leaves were smoked like tobacco
(Teit 1906; Parish et al. 1996). The seed recovered from
HP 90 mighthave come from aberry incidentally included
with leaves; however, hundreds of kinnikinnick seeds
were also recovered in HP's 3and 7 (Vol. I, Chap. 9) which
would suggest that the berries themselves were important.

The nine "Type C" seeds were recovered from
several contexts and appear to be from another species
of Ericaceae. Many members of this berry family were
utilized by the ethnographic Stl'atl'imx and small
Ericaceae seeds have been a ubiquitous component in
several contexts at the Keatley site (Vol. I, Chap. 9),
including in HP 9 floor samples. The seeds recovered
from HP 90 were found in two charcoal-rich deposits
that together may represent a hearth area and one
deposit that may represent a hearth dump, suggesting
that these berries were being cooked. Another possible
Ericaceae seed appears to be from a third species ("Type
D") and was recovered from a sample taken near the
side entrance of the housepit.

Hydrophyllaceae (waterleaffamily)

Phacelia linearis: Three seeds of this species were
recovered from HP 90. This species is noted to have
had medicinal value in historic times (Steadman, in
Turner et al. 1990). One seed was found in an apparent
charcoal dump context near the wall of the housepit
(Vol. 1ll, Chap. 10), along with a chenopod and three
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seeds of an unidentified Ericaceae species ("Type C")
that also occur in two other samples. Two more Phacelia
seeds were found near the side door of the housepit.
Phacelia seeds were also recovered during the analysis
of HP's 3, 7, and 9.

It is often difficult to recognize medical or ritual
plants as there is not much ethnographic information
available for these categories, and without a clear
context of use they might be confused with "weeds"
(Lepofsky 1997a). The Phacelia seeds recovered in
this analysis may have been "weeds" brought in
accidentally as their context of use is unclear; however,
the occurrence of this species in several housepits and
at Squilax, another Interior Plateau village site
(Lepofsky 1990) would suggest that this plant was used
in some way. Thfe distribution of Phacelia across the
Keatley Creek site may provide clues as to who was
providing or receiving medical care, for example if it
appears in concentrations in particular types of
structures or associations or if its distribution appears
more random throughout the site. In the Lillooet
cultures, according to Turner (1992), medicines were
generally gathered, prepared and administered by
specialists whose knowledge was passed down
through generations.

Pinaceae (pinefamily)

Pinus ponderosa: Nine needle bundle bases were
recovered from two subsquares along the east wall of
HP 90. Ponderosa pine needles were also recovered
from HP's 3 and 7. Ponderosa pine was a common fuel
source at the site and the cambium was eaten by the
ethnographic Lil'wet'ul and Nlaka'pmx (Vol. I, Chap.
9; Teit 1906; Turner 1992). The needle bundle bases
recovered in HP 90 may have come from fuel wood
used in cooking as eight of them were recovered in a
possible cooking area. The ninth bundle base was
recovered from a sample along the northeast wall and
may have come from pine boughs used for bedding.
The spicy smell of the boughs was appreciated for
bedding, according to Turner (1998). According to the
reconstruction of activity areas in other small housepits
(Vol. Ill, Chap. 7), sleeping areas were probably located
along one side of the pithouse perimeter. The con-
centration of conifer remains from all species in HP 90
was highest along the northeast wall, suggesting that
this was where the sleeping areas were.

Pseudotsuga menziesii: Forty-five Douglas-fir needle
fragments were recovered in five different samples.
This species was also recovered in HP's 3 and 7.
Ethnographically, Douglas-fir was a fuel source (Turner
1998) and the needles may have come from boughs
used for fuel. Charred Douglas-fir wood was identified
from three of the five samples which may represent a
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hearth area (Fig. 2A) which would be consistent with
this use. Most of the needles came from deposits near
the housepit wall, however, which may indicate that
Douglas-fir boughs were used forbedding in a sleeping
area along the east wall. According to Turner (1998), fir
boughs were used for this purpose throughout the
Interior. A similar pattern of Douglas-fir needle
distribution was observed in HP's 3, 7, and 12. Eight
needle fragments were also found together with a
chenopod in one sample which was taken near a feature
that may represent a small boiling pit. Douglas-fir twigs
and needles were apparently used by Interior peoples
to make a tea (Parish et al. 1996) which could explain
the presence of these needles if the pit feature noted in
Figure 2B does, in fact, represent a small boiling pit.

Poaceae (grassfamily)

One grass rachis, found together with ten chenopods,
31 conifer needles, and one conifer needle bundle base,
was recovered from one of the samples thought to be
from the sleeping or sitting area along the northeast
wall of HP 90. Grasses were used for floor coverings,
for lining cooking pits, and for basketry ethno-
graphically (Teit 1906; Turner 1979; Parish et al. 1996).
This rachis could have come from grass used in creating
the sleeping or sitting area or it could be an incidental
inclusion, either from a weed plant or from another
activity area within or near HP 90.

Unidentified

Sixteen unidentified conifer needles ("Type E") were
recovered from a sample along the east wall of HP 90.
These needles may also have once been bedding
material. A possible conifer bud was recovered in this
analysis along with two species of chenopod (Types A
and B) and several fragments of Ericaceae seeds (Type
C) in a sample near the west wall and close to the side
entrance of the pithouse. One unidentified seed ("Type
F") was recovered from the sample next to the side
entrance, which also included ten chenopod seeds
(Type A), two Phacelia seeds, one kinnikinnick seed,
one Ericaceae seed (Type D), and one Douglas-fir
needle. This sample, together with its neighbor, may
represent a storage area (Fig. 2A).

Distribution of
Floral Remains (HP 90)

There appear to have been several ways that the
floral remains recovered in this analysis became
charred. Seeds and needles from food or medicinal
plants may have fallen into hearths and been charred
immediately, or they may have fallen onto the floor
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during cooking or processing and been pushed into
"comers/' or left in place to be charred during the
burning of the pithouse. Food plants may have
included Chenopodiaceae leaves or seeds and Ericaceae
berries, with Douglas-fir needles being used in tea.
Medicinal plants may have included Phacelia linearis.
Technological plants may have included Chenopodium
capitatum as a dye source, and Pseudotsuga menziesii and
Pinus ponderosa as bedding materials and/or as fuel
sources. Special use plants may have included
Chenopodium botrys as a scent for pillows or personal
adornment and Arctostaphylos uva-ursi for tobacco.
Incidental inclusions* of "weeds" may have been
responsible for all or some of the chenopods, and
perhaps also for the Phacelia. However, both of these
plants have appeared in such quantity and in so many
archaeological contexts at Keatley Creek, and at other
Interior Plateau village sites that their intentional use
seems likely to me.

The gross total of floral remains recovered from each
subsquare is displayed in Figure 2C. The high con-
centrations of recovered items around the northeastern
wall of the pithouse are partly a result of the conifer
needles found there; however, there were also more
seeds recovered from these two subsquares than in
most of the other subsquares (Fig. 2D). They each
contained a fair amount of charcoal in comparison to
other samples (Fig. 2E) and large pieces of charred
wood were recovered from them during the excavation.
Various artifacts were also recovered along this part of
the pithouse wall, most of which were broken. Previous
research at Keatley Creek suggests that sleeping and
sitting areas made with conifer boughs were located
along the housepit walls and that garbage may have
been swept out of the middle of the floor to be deposited
along the walls or dumped outside, adding to the rim
deposits (Vol. I, Chap. 9). The central floor area samples
of HP 90 produced very few floral remains and that
may also support this hypothesis. The concentration
of seeds by the door in the western wall cannot be
explained at this point as HP 90 is currently the only
excavated housepit at the site with this style of entrance
and no comparisons can be made. The seeds found by
this door could represent the remains of garbage stored
by the door to be taken out later and then forgotten, or
perhaps the remains of parcels of food or other supplies
stored by the door upon entering the home.

The two species of Ericaceae seeds are the only plant
remains that can be considered likely to be food plants.
Any of the chenopods and the Douglas-fir needles
found near the possible boiling pit may be food
remains, butthere is notenough evidence to confidently
include these as food plants. The Ericaceae seeds are
found in several sample contexts, including one that is
thought to be from a cooking area in the southeastern
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area of HP 90 (Fig. 2A). The other samples that
contained Ericaceae seeds were thinly spread out in the
central floor area and slightly more concentrated near
the northeastern wall. The Ericaceae seeds probably
came from dried berries that were cooked as they would
be unlikely to be fresh if the occupation was limited to
the winter season since Ericaceae species generally
ripen during the summer. The berries may also have
been misplaced from their storage area and sub-
sequently charred during the burning of the pithouse.

If the chenopods were food plants they may have
been ground and used as a cereal as they were in other
parts of North America. The existence of mortars and
pestles was noted ethnographically for the Lillooet
people by Teit (1906); however, there is no archaeo-
logical evidence for seed grinding tools at the Keatley
Creek or in the British Columbia Interior which makes
this an unlikely explanation for their presence at the site.
However, tools such as ground-stone mauls have been
found in burial contexts along the Fraser River only a
little to the north (Scott Cousins, personal communica-
tion). It is possible that the burials associated with the
Keatley Creek site might also contain mauls or perhaps
grinding tools. If chenopod greens were eaten as a
vegetable, as they were ethnographically in the area
(Vol. I, Chap. 9), the seeds would be unlikely to be
present in the pithouses unless the plants were
consumed in the homes during the late spring or
summer. There has been little to suggest that most
pithouses were occupied at that time of year. To say
whether the Douglas-fir needles were used in a tea
beverage would require more evidence of their presence
near boiling pits or in association with the remains of
other plants thought to be used in tea making.

The only plant remains believed to be from species
used medicinally are the three Phacelia seeds, which
were found next to the west side entrance and near the
east wall of the pithouse. The door sample may represent
a temporary storage area (see above). The east wall
sample also includes food plant remains and conifer
needles and may be a random collection of remains
swept together as debris from a number of activities.
The Phacelia seeds recovered in HP 90 do not appear
to reflect discrete medical activities but suggest that
medical activities involving them may have taken place
in housepits of all sizes at the site since this type of
seed was also recovered from HP's 3, 7, and 9.

Technological plants appear in several areas of the
housepit. Eight of the 45 Pseudotsuga menziesii needles
were recovered near the possible hearth or cooking area
in the southeastern area of the housepit (Fig. 2A). This
may indicate that this species was used as fuel and that
the needles were an incidental inclusion. Douglas-fir
was a popular fuel source ethnographically (Vol. I,
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Chap. 9) and a few pieces of Douglas-fir charcoal were
identified from three of the hearth area samples. Thirty-
four of the Douglas-fir needles, eight ponderosa pine
needle bundles, and seventeen unidentified conifer
needles were recovered along the northeast wall, which
may indicate that this area was lined with conifer
boughs, although concentrations of needles were much
higher in the analyses of HP's 3 and 7 (Vol. Il, Chap. 4).
The remaining conifer needles appear to be randomly
distributed and may simply have been dropped on the
floor and been burned during the abandonment of the
pithouse.

A hearth or cooking area may have existed in the
southeastern area of the pithouse (Figs. 2A and 2D),
based on the fact that the five samples from this area
each contained mbre than five grams of charcoal, and
one of them included more than 20 grams. These
weights are notably higher than any of the other
samples. This area also contained most of the food
plants. Several pieces of Douglas-fir charcoal were
identified from three of these deposits which may
represent a fuel source as noted above. There were no
obvious concentrations of fire cracked rock in that area
or anywhere in the housepit, however, and the possible
boiling pit (Figs. 2A) is the only recognizable cooking
feature, unless the larger rock-filled pit was used for
cooking in some way.

Several of the above mentioned samples were
located near the southeast wall and identified by the
excavators as "organic dumps." These dump samples
each contained more than five grams of charcoal and
included various seeds and needles. If the pithouse
floor was cleaned or swept periodically the loose dirt
might have been pushed up against the wall and any
dropped seeds or needles included in the dumps this
way. Hearth sweepings might also have occasionally
been disposed of in this way, which would explain the
high percentages of charcoal, although no ash
concentrations were found in these dumps.

Housepit 90 Conclusions

The formation processes indicated by this analysis,
including cleaning events, cooking events, and post-
occupational burning seem to fit the conclusions made
by Lepofsky (Vol. I, Chap. 9). The density and diversity
of species recovered from HP 90 as a whole, however,
are not exactly what we might expect following the
analysis of HP 12, and from the artifacts and features
noted during the excavation of HP 90. There were more
floral remains in total and there were more species
identified than were recovered from HP 12, which does
not really support the "overall impression of poverty"
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suggested by the rest of the analysis of HP 90. Housepit
12 appears to be much less well-off based on the plant
remains alone.

Housepit 90's plant remains and their distribution
reflect its function as a residential housepit. Several of
the activity areas identified in this analysis seem to fit
the reconstruction of small housepits by Alexander (Vol.
Ill, Chap. 7). These areas include a sleeping or sitting
area that may be represented by conifer needle
concentrations along the northeast wall of the housepit,
and a cooking area that may be represented by a small
boiling pit and concentrations of charcoal and food
plants in the southeastern area of HP 90. A storage area
for garbage or for supplies may have existed near the
west side entrance where a variety of plant remains
were found in a concentration that seems unlikely to
be the result of random events.

The particular species recovered from HP 90 were
not surprising or unique but the fact that chenopods
were again recovered from several pithouse floor
contexts may suggest that this species (or perhaps
several species) were utilized at the site and not merely
intrusive, as has been suggested by Lepofsky. There
are several species that could have grown in the area
that are known to have been used ethnographically
in the British Columbia Plateau region. With further
research with a more extensive reference collection it
should be possible to determine if any of these species
have been found at the Keatley Creek site or at the
Squilax site near Little Shuswap Lake (Lepofsky 1990).
The presence of Phacelia in HP 90, in addition to its
presence in HP's 3 and 7 and at the Squilax site,
supports its inclusion as an important taxa at the
Keatley Creek site and perhaps in prehistoric
medicinal practices on the Interior Plateau. Ericaceae
seeds and conifer needles continued to be a ubiquitous
component of the plant inventory.

fjousepit 9

This analysis was completed by myself and included
17 samples taken from the Kamloops Horizon floor of
the housepit (1200-200 AD). These samples represented
approximately 20% of the floor area. It was expected that
HP 9 would demonstrate a different pattern of plant use
from HP 12 or 90 since HP 9 appeared to have been a
special-purpose structure, based on the other artifacts
and features it contained. Several loon bones were found,
for example, which were not found anywhere else at
the site. Loon bones are associated ethnographically with
shamans (Vol. Il, Chap. 1). Pipe fragments and prestige
materials such as nephrite were also recovered. Housepit
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9 also exhibited unusual storage capacity, and unlike
every other structure tested to date, it was not burned.
The individual plant remains were not found to be
unique however, and did not suggest any special
activities, although a relatively large amount of food
plant remains were recovered when HP 9 is compared
to HP's 12 and 90.

Housepit 9 is located on a terrace southeast of the
main village at Keatley Creek on the south side of the
creek. There are several other housepits and also several
cache pits and roasting pits on that terrace, most of
which have notbeen dated, and it is not yet clear if any
of them are contemporaneous. With a diameter of 7.8 m,
HP 9 is a little larger than HP 90. It appears to have
been occupied by several groups of people at different
times in its history. This analysis only considers one of
those occupations, Stratum VIII.

Housepit 9 does not appear to have been particu-
larly unique in terms of its floral remains based on their
density, diversity, or distribution. Although several
species were recovered that might have been used
medicinally, the floral remains from HP 9 fit what might
be called "the general residential pattern" observed for
other small housepits at the Keatley site to date. They
do not suggest the home of a specialist on their own.
As noted above, more food plant remains were
recovered from HP 9 than from HP's 12 or 90, with
seventeen items compared to ten and two.

The remains of food species, and in fact all plant
species, appear to have been similar to the other three
small housepits analyzed to date (Table 1). The

Table 1. Recovered Taxa: Small Housepits

HP 9
Caprifoliaceae sp.
Chenopodiaceae sp. 10
Ericaceae sp. 16
Arctostaphylos uva-ursi
Vaccinium sp. 1
Graminae
Hydrophyllaceae sp.
Phacelia linearis 3
Pinaceae sp. 74
Pinus ponderosa
Pseudotsuga menziesii
Poaceae sp.
Rosaceae sp.
Amelanchier alnifolia
Unidentified seeds 7
Total Items m

distribution of floral remains in HP 9 fits the general
pattern of identifiable activity areas observed in HP's
12 and 90 as well, including a central plant processing
area with bedding areas along the walls. There is a
problem, however, in that the conifer needle concen-
trations, although minor, might suggest that the
bedding areas are along the south wall of the housepit.
Alexander's reconstruction of HP 9 suggests that the
bedding areas are along the northeast and southwest
walls (Fig. 3A). Perhaps the needles that were recovered
in the south represent some other activity, such as the
preparation of medicinal plants including pine species
or use associated with the large storage pit.

Housepit 9 Procedures

Seventeen one-litre samples from HP 9 were pro-
cessed to recover floral remains, as per the procedures
discussed for HP 90 above. The reference collections of
Dana Lepofsky and the author were used for identi-
fication in this case. Charcoal was not separated out of
the 0.5 mm subsample due to time constraints and it
was not identified to species in any size class as it all
appeared to be from wood, rather than "root" plants,
and was not expected to add any new information to
the analysis at this point.

Housepit 9 Results

A total of 36 seeds were recovered from the Stratum
VIl samples of HP 9, from a minimum of 10 species.
Seventy-four conifer needles or other conifer parts were

HP 12 HP 90 HP 104
1
10 36 3
2 9
1
1
3
1,521
m 9
4,339 45
1
2
2 13
4,466 103 1,539
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recovered, from a minimum of two species. (Note: most
of the conifer needles were extremely fragmented and
none of them were identified beyond the family level
but they do appear to vary enough to include at least
two species.) With an average of 6.5 items per subsquare
sample, HP 9 demonstrates a lower density of floral
remains than HP 90 with an average of 10 items per
subsquare sample. Housepit 9 has a similar diversity
of species to HP 90, however, with a minimum of 12
species compared to a maximum of 13. The density and
diversity of HP 9 is lower than both HP 90 and the
medium and large housepits analyzed by Lepofsky
(Vol. I, Chap. 9).

The plant species that were recovered and positively
identified are listed below by family, with a discussion
of their probable role in the culture and how they may
have come to be preserved in the housepit floor context.
In some cases it was only possible to determine
identifications to family level, but this proved to be
enough information to make some suggestions as to
how these plants might have been used at the site.
Several seed types and one species of conifer needle
remain unidentified.

Housepit 9 Plant Inventory
Chenopodiaceae (goosefootfamily)

Ten charred seeds from the chenopod family were
recovered (along with one that was not charred). Three
out of the four samples that contained chenopods also
contained relatively high (>8) concentrations of conifer
needles. The fourth sample containing chenopods also
contained four conifer needle fragments. The many
chenopods that have been recovered from the Keatley
site are generally thought to be from weeds that were
incidentally introduced into the pithouses, perhaps
with bedding materials, and then charred when the
pithouse was burned on abandonment (Lepofsky
1997a). The distribution of the chenopods recovered
from HP 9 (Fig. 3B) might be explained with this theory,
as all of the samples that contained chenopods are
located within or near the bedding areas, as recon-
structed by Alexander in Figure 3A.

There may be two species of chenopod represented
in HP 9 as two fairly distinct sizes of seeds were
recognized. One "species” measures just less than 1 mm
in diameter on average, while the other measures
approximately 1.5 mm in diameter. This size variation was
also observed in the chenopods recovered from HP 90,
and from several other housepits as well, as noted above.

As discussed above, chenopods may have been
used as food plants, technological plants, and/or as a
perfume, or they may have been considered weeds.
Any chenopod species might have been mixed in with
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grasses used in bedding or incidentally introduced as
each plant produces thousands of seeds and even one
plant could explain the seeds recovered from HP 9.
However, there is no evidence of grass seeds in HP 9
and the chenopods do not produce burrs or anything
that might stick to clothing etc. and the seeds are not
dispersed by air. Chenopods do not grow with conifers
and are therefore unlikely to have found their way into
the pithouses mixed with fir or pine branches unless
they were specially gathered for this purpose. It seems
more likely that chenopods were used in some way. It
is unfortunate thatit is so difficult to identify chenopods
to species. According to Pearsall (1989:149), their
identification often requires scanning electron micro-
scopy and detailed metric and shape data. This type of
detailed analysis has not been available to date.

One uncharred chenopod seed looks quite fresh and
may have contaminated the sample during the
excavation. It is dark red in color and approximately
1.5 mm in diameter. Its red color may indicate that its
species is Chenopodium capitatum (strawberry blite).

Ericaceae (heatherfamily)

Sixteen seeds from the Heather family were recovered.
This family includes many edible berry species, including
blueberries, huckleberries, and kirinikinnick berries, and
the seeds recovered from HP 9 probably represent food
remains. The samples containing these seeds were
clustered in the southeastern and central portions of the
housepit (Fig. 3C), perhaps suggesting a food preparation
or storage area. These clusters are within the hearth and
food preparation and storage areas of HP 9 as
reconstructed by Alexander in Figure 3A.

Two different species of Ericaceae are represented
in the floral remains from HP 9, including a species of
Vaccinium and an unknown species that was also
recovered from HP 90. This second species is the most
common species of seed recovered from HP 9,
representing 40% of the total seed inventory. It was also
a fairly common species in HP 90.

Hydrophyllaceae (waterleaffamily)

Three seeds from the waterleaf family were
recovered, and all of them appear to be Phacelia linearis.
Phacelia linearis was used medicinally in ethnographic
times, as noted above. The distribution of Phacelia within
HP 9 is restricted to two samples; both located in the
southern half of the housepit, near the center (Fig. 3D).
This distribution may suggest a discrete medicinal
preparation area, although it is difficult to make such an
assumption based on three seeds. Conifer needles and
food plant remains were also recovered from these
samples. It appears more likely that this area of the
housepit was used for several kinds of plant preparation.
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sudasnoH ,.J[ews,, 4no4 Jo uosiedwod [eaIuel0qouy180sjed v



Sara Mossop Cousins : Chapter 5

Phacelia linearis seeds were also recovered from HP's
3,7, and 90, as noted above. Three were recovered from
HP 90, seven came from HP 3, and 26 were recovered
from HP 7. If Phacelia linearis was a medicinal plant, it
appears to have been used by, or at least in the treatment
of, people of varying social status at the site.

Unidentified Seeds

Seven seeds remain unidentified. These seeds appear
to represent four different taxa, possibly including a
single example of a Fragaria (strawberry) species. Their
distribution does not mean much at this point without
their identification, but they are also clustered in the
southern half of the housepit, near the center. When
combined with the distribution of the Ericaceae and
Hydrophyllaceae seeds, it suggests a general plant
processing area of some kind in this part of the pithouse
(Fig. 3E).

Pinaceae (pinefamily)

Seventy-four conifer parts that appear to be from the
pine family (rather than the cypress family) were
recovered from HP 9. At this point they have not been
identified to a species level due to their fragmentation.
Sixty-five of these were needles or needle fragments, one
was a needle bundle, and nine were miscellaneous
conifer parts. Pine cambium was eaten and the boughs
were used forbedding ethnographically, as noted above.

There is a concentration of conifer parts in the south-
eastern/ southcentral area of the housepit (Fig. 3F). This
concentration is quite marked with these samples
containing 8-13 conifer fragments, whereas other
samples contained 0-5 fragments. This may not be
significant as the numbers are all small; however, the
overall density of floral remains in the housepit is low,
and small differences may be considered notable. This
apparent concentration does not really fit with
Alexander's reconstruction of the bedding areas of HP
9 being along the northeastern and southwestern
portions of the wall. In fact, these areas demonstrated
quite a low concentration of conifer remains, except for
perhaps on their extreme edges (Fig. 3F). The con-
centration found in the southeastem/southcentral area
may represent some other activity, perhaps plant
processing or storage.

Housepit 9 Discussion

Housepit 9 does not appear to have been particu-
larly unique in terms of its floral remains, based on their
density, diversity, or distribution. The remains of food
plants, and in fact all plants, appear to have been similar
in terms of species to the other small housepits. The
distribution of floral remains in HP 9 fits the general
pattern of identifiable activity areas observed in HP's
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12 and 90, although the bedding areas are not identifi-
able based on the floral remains in this case. There are
more remains of food than in the other small housepits,
but more samples were analyzed for HP 9 than for the
others and may account for this difference. However,
considering that this housepit was not burned, the plant
inventory is quite large.

The distribution of floral remains within HP 9
indicates a processing area for foods, and perhaps
medicines, in the southern half of the pithouse, near the
center (Fig. 3E). This distribution fits with Alexander's
reconstruction of a food preparation and storage area,
and also a hearth being located in this area. The
distribution of conifer parts may reflect some type of
conifer plant processing as it does not appear to reflecta
bedding area, based on Alexander's reconstruction. The
only floral-based activity area apparent within HP 9 is
the general plant processing area. There does not appear
to have been more than one area for these activities,
which is consistent with what has been found in other
small housepits to date. There are no marked differences
between any of the small housepits analyzed to date,
based on the floral remains, unless the higher amounts
of food and medicinal plants recovered in HP 9 are not
the result of sampling. If they are not, they may reflect
greater access to these resources.

There may be one other potentially significant detail
aboutthe HP 9 floral remains. The unidentified Ericaceae
species was by far the most common seed species
recovered (representing 40% of the total seed inventory).
This might suggest a preference for or access to this
species by the inhabitants of HP 9. This species was also
the most common food plant remain recovered in HP
90, while Amelanchier alnifolia (Saskatoon Berry) seeds
were the most common food plant recovered in HP 12.

Housepit 9 Conclusions

Based on the floral remains alone, HP 9 does not
appear to have been the home ofaspecialist, or specialists.
No unique species of flora, except perhaps Fragaria, were
recovered and the distribution of the floral remains
matched the general pattern observed in the analyses of
other small housepits at the Keatley Creek site. There may
be some significance to the distribution of conifer parts in
HP 9 that has not been identified yet, however, as the
majority of needles were recovered from the apparent
plant processing area, rather than the bedding areas as
has occurred in other housepits. The density of food plants
may also be significant, as it appeared to be somewhat
higher than in other small housepits. Finally, the
inhabitants of HP 9 did not appear to be especially "poor,"
unlike those of HP 12, but they appear to have had less
access to the range of plant resources enjoyed by the
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inhabitants of HP 7. It is possible, of course, that the
fact that HP's 12 and 90 housed less people meant that
there was less food required and therefore fewer food
remains to recover.

pjousepit 104

Several Simon Fraser University students under-
took this analysis as a class project and analyzed one
sample taken from the late Kamloops Phase floor of
the housepit, dated at 250 BP. This was the only
occupation of HP 104. The date places it approximately
one thousand years later in time than the other
housepits discussed in this chapter, which of course
lowers its comparative value. The sample discussed in
this analysis was taken from the peripheral floor area
(Fig. 4). It was expected that HP 104 would demonstrate
a different pattern of plant use than HP 12 (the only
other small housepit analyzed at that time), as it
appeared to have been a special purpose structure,
perhaps used for ritual events (Vol. Il, Chap. 12; Vol.
11, Chap. 11). The low density of lithics and the high
density of burned bone compared to other housepits
at the site may suggest this. It is difficult to compare
this late dated, single paleoethnobotanical sample to
the multiple samples taken from the other pithouses,
but results do provide some support for the theory that
HP 104 might have been a special structure. Its plant
inventory and distribution is a little different than the
other three small pithouses and does not fit the
apparent "residential” pattern.

The HP 104 sample contained members of the
Caprifoliaceae (Honeysuckle), Chenopodiaceae,
Pinaceae and Poaceae families, along with several
unidentified species. Chenopods, pine needles and
grass seeds are common to most pithouse assemblages.
Several unusual paleobotanical finds suggest that HP
104 may not have been an average residence. More than
one thousand conifer needles were recovered in the
single sample that was analyzed, which is an unusually
high concentration. A dense mat of charred grass was
found along the southern wall during the excavation
(Fig. 4), which is also a unique find at the site. This
matting might be explained as bedding areas, but it
could also be explained as seating areas for a sweat
ritual or other ceremony (Reimer 1995). A single
Caprifoliaceae seed was also recovered, which was an
unusual find at the Keatley site. Unfortunately, it has
not been identified to species as yet.

Three seeds from the Caprifoliaceae family were
also recovered from the rim of HP 7, the large housepit.
One of these was identified as being Sambucus cf. cerulea
(Blue Elderberry). This is an edible species that was
used for anumber of purposes ethnographically (Parish
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et al.; Turner 1998). The HP 104 seed could be from a
number of species found in the Lillooet area and known
to have been used ethnographically, including
Sambucus cf. cerulea, Lonicera ciliosa (Orange Honey-
suckle), Lonicera involucrata (Black Twinberry),
Symphoricarpos albus (Common Snowberry), or
Viburnum edule (High-bush Cranberry). According to
Turner (1997), children would suck the nectar from
Orange Honeysuckle flowers. The woody vines of
Orange Honeysuckle were used for weaving, binding,
and lashing and reinforcing suspension bridges
according to Parish et al. (1996:84). Black Twinberry
twigs were used by the Stl'atTimx to make a tea and
Common Snowberry berries were used for eye
medicine (Parish et al. 1996). High-bush Cranberry
berries were gathered in the autumn and eaten and the
bark was steamed and inhaled for sore throats.

To determine whether HP 104 was used for ritual
purposes, further excavation and paleoethnobotanical
analysis would be required. The floor has only been
partially excavated at this point. The plant remains
could provide many clues. For example, if no food plant
remains were found in the housepit at all this would
be a strong indication that HP 104 was not a residential
structure. If the conifer needle concentration remained
high across the floor this might also suggest a
ceremonial structure, or at least a non-residential
structure requiring such flooring or seating. More grass
matting might also suggest this. The presence ofjuniper

Figure 4: Housepit 104 showing single sampled subsquare
location.
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@uniperus) or other ritually used plants would also
suggest this. It seems clear at this point, however, that
HP 104 was not the normal residence of high-status
individuals, based on the ethnographic patterns noted
a century later or on the archaeological patterns that
are beginning to emerge from athousand years earlier.

O verall Discussion

It would appear that the small housepits at Keatley
Creek were generally the regular residences of lower
status people, while in some cases they functioned as
special purpose structures. This is suggested by the
variation in the quantity and frequency of species found
in each housepit and their distribution as tabled and
discussed below.

Lepofsky's work at Keatley Creek has shown that
the floors of the housepits were relatively intact and
undisturbed at the time of excavation. This does not
mean that they were undisturbed while people were
living in them, however, as noted above. Modem plant
intrusions, including uncharred and/or Eurasian
introduced species, have been few and their density is
typical of minor soil movement caused by roots and
insects. The distribution of remains has suggested
discrete areas of food processing, hearth areas, and
sleeping or sitting areas. This was the practice in
ethnographic pithouses as well.

The concentration of floral remains has been
generally low, despite the apparent diversity found in
the larger housepits, and may reflect frequent cleaning
events in the housepits. It has been suggested by
Lepofsky that most plant remains were dumped in the
rim deposits, where floral remain density is much higher.
Although many of the plant remains associated with the
hearths would have been charred during processing,
many others would have been charred during the
burning of the entire pithouse structure upon abandon-
ment. Without this burning event the density of remains
in the floor deposits would probably be even lower.

This analysis suggests that general activity areas can
be identified in small housepits at Keatley Creek on the
basis of plant remains. These activity areas suggest resi-
dential homes (HP's 12 and 90) and may suggest places
where specialized activities took place (HP's 9 and 104).
The variation in species and distribution of species be-
tween housepits may suggest differential or preferential
access tocertain plantsources. For example, HP 9 appears
tohave had especially good access to the unknown species
of Ericaceae in comparison to the other small housepits
while none of the small housepits appear to have had
much access to Saskatoon Berries which were ethno-
graphically the most important berry resource (Turner

1992). Individual botanical remains may also be sig-
nificant. For example, HP 104 contained a seed from the
Caprifoliaceae family, which was a rare find at the site.

Results from the analysis of the HP 90 floor are
comparable to results from HP's 3, 7, and 12 as HP 90
appears also to have been a residential housepit, rather
than a special purpose structure. The plant remains that
were recovered include common species used for
technology and food, as well as what appears to be a
common medicinal species. The activity area patterns
fit the residential pattern of a number of activity areas
for plant processing and storage with a sleeping area
along the periphery. The percentage of the floor that
was sampled is also comparable (approximately 15%).
In terms of dates, however, HP 90 appears to have been
occupied during the late Plateau Phase, making it
slightly older than the housepits analyzed by Lepofksy
(Vol. I, Chap. 9). Whether this small time difference had
a significant effect on plant use patterns remains to be
determined but there is no initial reason to think that
this might have been the case.

The analysis of the HP 9 floor suggests that this
housepitwas a little out of the ordinary. More food plants
were recovered from HP 9 than from HP's 12 and 90, in
terms of quantity, and also of diversity for HP 12. This
may be especially significant when it is considered that
this housepit was not burned on abandonment, which
probably means that its floral record is more scanty than
other structures that were burned. The activity areas fit
the expected pattern of several plant processing or
storage areas in the center of the housepit, with bedding
areas along the walls. It is also worth nothing that the
distribution of Phacelia within HP 9 is restricted to two
samples; both located in the southern half of HP 9, near
the center (Fig. 3D). This distribution may suggest a
discrete medicinal preparation area, although such an
assumption should not be made based on three seeds.
Conifer needles and food plant remains were also
recovered from these samples. It appears more likely that
this area of the housepit was used for several kinds of
plant preparation. Approximately 20% of the floor was
analyzed, which is a little more than has been completed
for other housepits to date. Housepit 9 is approximately
the same age as HP's 3, 7, and 12, making it slightly
younger than HP 90, as noted above.

Housepit 104 does not appear to have been a
residential housepit, although further excavation and
analysis will need to be completed to support this view.
The plant remains that were recovered included no
known food plants and one rare species. The late date
of HP 104 and the fact that only one sample has been
analyzed make it of less comparative value but it
appears that it would be worth investigating this
pithouse further as it does seem to be a unique example.
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Overall Conclusions

Small housepits at the Keatley Creek site appear to
have been inhabited by people who had less access to
resources than those people living in the medium or
large housepits analyzed to date. A range of access to
plant resources appears to have existed within the small
housepits as well. Forexample, HP 12 contained a lower
density and diversity of food and medicinal plant
remains than HP's 9 or 90, but it contained a much
higher density of conifer needles. Housepit 12 appears
to have been the only household with access to
Saskatoon Berries, however.

The species that have been recovered from the small
housepits have been similar and are limited to several
members of the chenopod, grass, heather, rose,
waterleaf, and pine families, and a single example of
the honeysuckle family. Each housepit has a slightly
different floral record, which may or may not reflect
access to plant resources. No medicinal plant remains
were recovered from HP's 12 or 104. This may suggest
that no one was sick there, rather than that they did
not have access to medicinal plants.

The identifiable activity areas in the "residential”
housepits include a central plant processing area and
peripheral bedding areas. Housepit 104 is a little
different, however. It does not appear to contain the
remains of any food plants. The HP 104 sample also
contained an unusually high concentration of conifer
needles, which might suggest a special activity. It
should be noted that all of the small housepits analyzed
at this point may be atypical as they are Ideated outside
of the main village area and they may have been
occupied by families that were not part of the "normal"
social ranking (HP's 9,12, and 90), or used for special
activities (HP 104).

Suggestions for Further Research

As noted above, the analyses of HP's 9,12,90, and
104 have demonstrated that a range of plant use existed
within the small housepits at the Keatley Creek site.
Some of these small housepits were probably not
pithouses at all, but small special-purpose structures
not used for regular habitation. For the time being,
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Chapter 6

Chemical Identification of Activity Areas
IN the Keatley Creek Housepits

William D.

Introduction

Soil phosphate analysis has been used by archae-
ologists since 1926 (Arrhenius 1963) to locate sites and
determine their extent. Although this has proven to be a
useful technique (Arrhenius 1963; Cavanagh et al. 1988;
Conway 1983; Eidt 1985; Konrad et al. 1983; Lillios 1992;
Lippi 1988; Sjoberg 1976; Woods 1977, 1984), archae-
ological applications of soil chemistry have only recently
ventured beyond this fairly simple application. Recent
work has demonstrated that many compounds and
elements other than phosphates also serve as indicators
of past human behavior, and that these are especially
effective in domestic contexts (Barba 1985,1988; Barba
et al. 1987; Barba and Ortiz 1992; Manzanilla and Barba
1990; Middleton 1994; Middleton and Price 1996).

In this study, multi-element characterization by
inductively coupled plasma-atomic emission spectro-
scopy (ICP/AES), atomic absorption spectroscopy
(AAS), and colorimetry of acid extracts of soils is used
to analyze soils from the floors of housepits at the
Keatley Creek site. These analyses aid the interpretation
of structure function and patterns of activity within the
structures. Two floors from one structure (HP 9), and a
single floor from three other structures (HP's 3, 7, and
12) were extensively analyzed, as well as soils from a
variety of reference profiles from undisturbed and
minimally disturbed contexts.

Results show that the soils from the structures were
chemically distinct from local, undisturbed soils and

Middleton
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that there was clear patterning in the chemical residues
in these floors. Temporary and permanent hearths and
discrete activity areas were identifiable and these
patterns can be seen to vary somewhat between the
floors. The chemical data complement that of lithic,
faunal, and paleobotanical analysis and observations
made during the excavation to strengthen the inter-
pretation of the organization of activities within the
Keatley Creek housepit.

Methodology

A total of 253 samples were analyzed for the study.
These samples were collected over several field seasons
from floors, specific features, and reference profiles. Floor
samples were not, however, uniformly collected, so in a
number of cases portions of the floors remain unchar-
acterized. Samples from the reference profiles and HP 9
were analyzed by ICP/AES at the Laboratory for
Archaeological Chemistry, while the samples from HP's
3,7, and 12 were analyzed by acombination of AAS and
colorimetry by Pacific Soil Analysis Inc. Several reference
samples were collected, from immediately adjacent to a
structure and from up to 50 m distant from a structure.

The samples were originally analyzed blind, with
only x-y coordinate provenience, interpreted, and the
results sent to the excavator (Brian Hayden). He reported
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a high degree of correspondence between the chemical
analysis, other analyses, and field observations. Further
data was then provided and interpretation of the
chemical analyses completed.

Analysis

The samples for ICP/AES were prepared by oven
drying the samples at 105°C for 48 hours,
pulverizing the dried sample in a Coors porcelain
mortar, screening the sample with a2 mm geological
screen to remove all particles larger than sand, and
extracting .2 g of the sample in 20 cc of IN HC1 for
two weeks at room temperature. The extracts were
analyzed by ICP/AES, and scanned for twelve
elements: Aluminum (Al); Barium (Ba); Calcium
(Ca); Iron (Fe); Potassium (K); Magnesium (Mg);
Manganese (Mn); Sodium (Na); Phosphorous (P);
Strontium (Sr); Titanium (Ti); and Zinc (Zn). The
concentration of these elements was measured in
parts per million (ppm) and these concentrations
converted to base ten logarithms for interpretation.
The methodology is based on Burton and Simon's
(1993) acid extraction method for ceramic
characterization. The two week, room temperature
extraction gives the technique a very good repro-
ducibility (better than £5%: Burton and Simon 1993).

This is not a total compositional analysis, but a
partial extract of mobile elements. The partial extract
is preferable to total compositional analysis because as
a sediment is developed into a soil, it is characterized
by changes in the availability of mobile elements and
compounds, due both to the weathering of these
elements from the parent material and the incorpor-
ation of new materials from both human and natural
sources. The chemical composition of the parent
material is not, per se, of foremost interest in this case,
and can actually obscure the
relationships of interest (see
Linderholm and Lundberg [1994]
for a more complete discussion of
and comparison between partial
extraction and total compositional
analysis of soils). The values
reported for P are equivalent to
Eidt's (1985) total P.

The samples from HP's 3,7, and
12 were not analyzed by the author,
but by Pacific Soil Analysis Incor-
porated. The data were provided to
the author by the excavator (Brian
Hayden) for comparison with the

data from HP 9. Samples were Figure 1.

analyzed using a peroxide-sulfuric acid digest. Of the
twelve elements used in the author's study, only phos-
phorus, potassium, calcium and magnesium were
measured by PSAI. Phosphorus was measured
colorimetrically, calcium, magnesium, and potassium
were measured by atomic absorption spectroscopy.
Concentrations of the four elements were reported as
percent by weight. Although different extraction
techniques, quantification techniques, and reporting
units are used, and the data are not as precise as those
from ICP/AES, the relative patterns are still comparable
to the ICP/AES analyses.

Data Presentation and Interpretation

For preliminary analysis of the housefloors, log ppm
or percent concentrations of each element were surface
plotted for each floor level by x-y coordinates. Profile
samples were coded by depth below surface and
elemental concentrations were plotted as a function of
depth for comparison with the floor levels.

Surface plots were visually examined for patterning
in elemental concentrations, with particular attention
given to element groups that have been determined
through ethnoarchaeological studies (conducted by the
author and other researchers) to be useful in identifying
activity areas. The foremost of these, identified through
ethnoarchaeological studies (Middleton 1994; Middleton
and Price 1996), are Ca and Sr serving as indicators of
high activity under roofed areas protected from weather-
ing, and P and K serving as indicators of ash, hearths,
firing, or perhaps other activities. P is also a general
indicator of organic matter content (Birkeland 1974; Buol
et al. 1989; Catt 1990).

Samples from the floors were compared by sample
provenience and position in the solum with the

gg Floor-10
[+ Floor -8
Surface

Floors and Surface: P

Phosphorus values (log ppm) from the floors of HP 9 and the
prehistoric surface.
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reference profiles to assess the integrity of the
archaeological chemical residues. Principal component
analysis was performed on elemental concentrations
for each floor to separate major vectors of variation and
further elucidate patterning.

Once more detailed information was obtained on
the identification of features encountered during the
excavation, floor samples were designated as hearth,
food preparation area, general activity area, or covered
area as specified by the excavator, and these desig-
nations tested by cluster and discriminant analysis.

Integrity of Anthropogenic
Chemical Residues

Soils develop in a sediment as a function of natural
processes and factors over time (e.g., Jenny's [1941] five
factor model: a soil develops as a function of climate,
organisms, relief, parent material, time, and local factors:
alsoseeJohnson and Watson-Stegner 1987; Simonson 1978).
In human occupation sites human activity can dominate
these natural processes to the extent of creating a new soail,
and this new soil can persist, leaving indications of the
activities that impacted its formation. Human influenced

3.0-

Hearths and Surface: P

4.4

Floors and Surface: Ca

Figure 2.

Chemical ldentification of Activity Areas

soils (anthropogenic or anthropic soils) are usually clearly
distinguishable from their natural, undisturbed counter-
parts. Differences in the content of a number of naturally
occurring soil constituents can distinguish the differences
between natural and anthropogenic soils.

For this comparison, though, itis necessary to sample
an undisturbed land surface contemporary with the
anthropogenic soil, or at least an associated, culturally
sterile context. As stated above, reference profiles were
collected from units adjacent to housepits and from up
to 50 m distant from the nearest housepit. This ensures
aminimally disturbed, contemporary land surface with
which the archaeological soils can be compared.

Soil P has long been used by archaeologists as an
indicator of past human activity (Arrhenius 1963; Eidt
1973; Solecki 1951) and by soil scientists as a pedogenic
indicator (Birkeland 1974, 1984; Buol et al. 1989). A
major route for the incorporation of P in soil is as a
constituent of organic matter, which typically has a high
rate of incorporation in anthropogenic soils (Cook and
Heizer 1962, 1965; Stein 1992). Anthropogenic soils
should have higher levels of P than their natural
counterparts, and this is the case with both floors from
HP 9 compared with an undisturbed soil profile (profile
7, taken 50 m west of HP 90: Fig. 1).

0 HEARTH-10
m0 HEARTH-8

N SURFACE

Hearths and Surface: K

Floors and Surface: Sr

Values (log ppm) for phosphorus and potassium from the hearths of HP 9 and the prehistoric surface, and for

calcium and strontium from the floors of HP 9 and the prehistoric surface.
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Another major addition to anthropogenic soils is Ca
(Cook and Heizer 1962, 1965; Griffith 1980, 1981,
Heidenreich and Navatril 1973; Heidenreich and Konrad
1973; Heidenreich etal. 1971; Middleton 1994; Middleton
and Price 1996). There are several mechanisms for the
incorporation of Ca into anthropogenic soils, but none
are yet clearly elucidated. Sr, as a related alkaline earth
element, follows the behavior of Ca, and also occurs in
elevated concentrations in house floors, though ata lower
magnitude than Ca (Middleton 1994; Middleton and Price
1996). It can be seen that Ca and Sr are also higher in the
HP 9 floor levels than in undisturbed soils (Fig. 2).

Finally, there are anumber of elements (particularly
Kand P) introduced into anthropogenic soils primarily
through wood ash (Heidenreich et al. 1971; Middleton
1994; Middleton and Price 1996; Scotter 1963; Tarrant
1956). These can be seen to be much higher in the
hearths of HP 9 than in the reference profile (Fig. 2).

With these patterns established it is clear that the
anthropogenic soils have remained distinguishable
from the local natural soils. The chemical residues
encountered in the anthropogenic soils should, then,
be interpretable as accurate indicators of the behavior
that contributed to their formation.

Results

Results of all analyses are presented in the Appendix.
The soils from each floor showed distinct patterning in
their chemical residues, and there were some differences
in the patterning between the floors. These differences
suggest that the floors had a somewhat different spatial
organization.

Housepit 9, Stratum 10

HP 9 is a small structure (20.5 m2) with two distinct
occupation floors. The lower floor (Stratum 10) dates
to the Plateau Horizon; the later floor (Stratum 8) dates
to the early Kamloops Horizon (see Vol. Ill, Chap. 8).
Stratum 10 is characterized by several patterns—
concentrations of high values for K, Mn, P and Zn near
the center of the floor, high levels of P in the south-
eastern section of the floor, incompletely overlapping
semi-circular concentrations of Al, Fe, Mg around the
perimeter of the floor (primarily to the southeast of the
center), and high levels of Ca in the southwestern half
of the floor.

The excavators reconstruct the floor as having been
divided into a hearth area, food preparation and general
activity areas, a cache pit, and an area covered by a
bench/sleeping platform (Fig. 3).

As wood ash contributes a number of elements to
soil, particularly K, Mn and P, it seems likely that the
concentrations of these elements near the center of the
floor accurately reflect the location of a hearth (Figs. 4 &

Figure 3.  Excavator's reconstruction of HP 9, Stratum 10.
Dashed line is for orientation of chemical plots.

Figure 4. Concentrations (log ppm) of phosphorus, HP 9,

Stratum 10.
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5). This area, in fact, had the strongest signature for firing
of any of the floors examined, and interestingly, contained
the only stone lined (apparently permanent) hearth
uncovered in the excavations (see Vol. Ill, Chap. 8).

The high levels of P (Fig. 4), and the semicircular
concentrations of Al and Fe in the southeastern portion
of the structure correspond to the food preparation area
identified by the excavators. While elevated P is easily
explained as reflecting the greater input of organic

Figure 5. Concentrations (log ppm) of potassium, HP 9,

Stratum 10.

Figure 6. Concentrations (log ppm) of calcium, HP 9,

Stratum 10.

Chemical Identification of Activity Areas

matter (in the form of food preparation residues), the
correspondence of Al and Fe is not easily explained.
Elevated levels of Mg, while partially overlapping with
Al and Fe, are more concentrated in the part of the floor
identified as a general activity area

The elevated levels of Ca and Sr are found across
most of the floor that was not covered by the bench/
sleeping platform, with the highest levels in the food
preparation and general activity areas (Fig. 6). Based

meters [e] Rock

Figure 7.  Excavator's reconstruction of HP 9, Stratum 8.

Figure 8. Concentrations (log ppm) of phosphorus, HP 9,

Stratum 8.
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on ethnographic studies, this is what would be expected
in the areas of greatest activity.

Finally, the area covered by the bench/sleeping
platform is generally (though not entirely)
characterized by lower elemental values than the rest
of the floor area, indicating that little material was
entering the soil in this covered area (Figs. 4-6).

Statistically, the dominant chemical signature on the
floor is the presence of the hearth: principal component
analysis strongly reflects the presence of constituents
of wood ash with K, Mn, P, and Zn all strongly
positively weighted in the first factor and negatively
weighted in the second. Both hierarchical and non-
hierarchical cluster analysis (Ward's minimum variance
and K-means) make a primary distinction between the
covered (platform) portion of the floor and all other
samples. When clustering on all elements, both
techniques have some difficulty in separating the
various activity areas, tending rather to make groups
from central and more peripheral parts of the floor.
When clustering only on the four key elements (Ca, K,
P, and Sr), both clustering techniques are much more
successful in separating the various activity areas.
Using the activity areas designated by the excavator as
the independent grouping variable, discriminant
analysis distinguished between all floor areas with
complete success.

None of the chemical signatures are as sharply
bounded as the areas demarcated by the excavators.
This is most likely due either to a blurring of the
chemical signatures by subsequent soil development,
to the division of space within the structure not being
static over time or to "scuffage" effects of walking or
other activities on the floor displacing soil sediments
laterally. Given that the structures are estimated to have
been occupied for 20-30 years before roofs were
replaced (see Vol. I, Chap. 17), the latter explanation
seems more likely.

Housepit 9, Stratum 8

The later floor of HP 9, Stratum 8, level 1, exhibited
somewhat different patterning in the surface plots than
Stratum 10. This is probably due in part to Stratum 8
having been formed on burned and mixed roof fill
rather than on sterile till (see Vol. Ill, Chap. 8), but also
undoubtedly reflects a somewhat different organization
of space than Stratum 10.

Again K, P, Mn, and Zn have high levels near the
center of the floor (somewhat west of center), though the
highest values for P and K are actually to the west of the
hearth. P is also very high in the southwest quarter of

331 ]

3.161
Figure 9. Concentrations (log ppm) of potassium, HP 9,
Stratum 8.

4.26
4.06

3.86

Figure 10. Concentrations (log ppm) of calcium, HP 9,
Stratum 8.

the floor. Ca and Sr are both quite high in most of the
southwest half of the floor. On this floor, however, there
are no anomalous concentrations of Al or Fe.

The excavators' reconstruction of Stratum 8 (Fig.
7) is somewhat (though not substantially) differ-
ent from Stratum 10. The features are in roughly
similar positions, though several are offset from
their counterparts in Stratum 10. The same chemical
signatures seen in the features of Stratum 10 are,
for the most part, also found in the features of
Stratum 8.

The hearth area is characterized by high, though
not the highest, levels of P and K (Figs. 8 & 9). There is
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an area slightly to the west of the hearth that has the
highest P and K values, suggesting that another hearth
had been located at this point, and that the hearth, since
it was temporary, did not have a set or consistent
location on the floor.

The second area of high levels of P corresponds
again to the food preparation or perhaps consumption
area (in more or less the same location as in Stratum
10). That there is no corresponding increase in Al or Fe
in this area suggests that their correspondence in
Stratum 10 was independent of food preparation.

Ca and Sr are both highest on the uncovered part
of the floor (lacking a sleeping platform), with the
highest levels occurring in the food preparation area.
Ca illustrates this pattern most clearly (Fig. 10). The
high levels, however, do not extend very far into the
general activity area, suggesting that this part of the
floor was not as intensively utilized as it was in Stratum
10, or perhaps that it was also covered for part of the
occupation of the floor.

Principal componentanalysis indicates that while the
hearth is still an important factor, it is not as strongly
weighted as in Stratum 10. The major constituents of
wood ash aresstill heavily weighted, but anumber of other
elements are as well. Both Ward's minimum variance and
K-means cluster analysis again distinguish between the
covered (platform) and uncovered portions of the floor,
but are not completely successful in separating all of the
activity areas. Repeating the analysis with only the four
major elements (Ca, K, P, and Sr), improves results
somewhat, but not greatly. Discriminant analysis,
however, again using the excavators' designations as the
independent grouping variable, separated all samples
with complete success.

Figure 11. Concentrations (log ppm) of phosphorus,

HP 12.

Chemical Identification of Activity Areas

Housepit 12

With 38.5 m2of floor area, HP 12 is almost twice the
size of HP 9, and its organization seems to be a little
more complicated. The distributions of P and K have
their highest levels in the north and south central areas
of the floor. The concentrations of K, however, are fairly
high across the much of the floor, particularly the
southern half. The highest concentration of Ca is
situated on the northwestern portion of the floor, with
fairly low concentrations across the rest of the floor
(Figs. 11-13).

The high levels of P and K in the north and south
suggest that there may have been at least two hearths
in the structure. Both of these areas correspond with
high counts of charcoal, but only the northern
concentration also corresponds with fire reddening and
FCR. The highest concentrations of Ca roughly
correspond with the highest concentrations of animal
bones. The excavators suggested that the southwestern
portion of the floor may have been covered by a
platform, as in HP 9, and this area roughly corresponds
to an area of high K concentration.

Repeated discriminant analysis tests produced
ambiguous results (Fig. 14). Only one hearth was
identified, in the northern part of the structure (the
area corresponding to fire reddening, charcoal, and
FCR). The hearth is associated with food processing
areas, and there are also food processing areas in
the southeast, and the area in the southern part of
the floor that appeared might also be a hearth.
General activity areas were identified in the west,
central, and eastern portions of the floor, which
correspond to high counts of lithics. Finally, the

Figure 12. Concentrations (log ppm) of potassium, HP 12.
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(possibly) covered portion of the floor was partially
distinguishable, with another area on the north-
eastern portion of the floor also being identified.

This presents a somewhat chaotic picture of the
organization of HP 12. The lack of coherence may
indicate that the organization was more transitory/
dynamic than the other housepits, and that a
platform over a portion of the floor was moved or
installed after the open floor had been utilized for
some time or that mats were used instead of
platforms for sleeping on.

Housepit 3

At roughly 78.5 m2 the floor of HP 3 is almost four
times larger than’HP 9. Although the patterning in
chemical residues is less clear, it appears that the
organization of HP 3 was quite different from that of
HP 9. The concentrations of Ca and P are semi-circular
and circular, with the highest concentrations of P in the
southwestern, and northern parts of the floor. The
highest concentrations of K are in the southwestern half
of the floor (Figs. 15-17) corresponding in a striking
fashion to the division of the floor into two distinct
activity zones based on stone tool distributions (see Vol.
I, Chap. 11).

Given the distribution of Ca, it would seem that
activity was most intense along the perimeter of the
structure from the northeast, counter clockwise to the
south. It also seems likely that there would have been
a hearth in the southwest, given the elevated levels of
P and K in this region. This corresponds fairly well to
the distribution of faunal (fish and animal) remains,

Figure 13. Concentrations (log ppm) of calcium, HP 12.
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charcoal, and areas of fire reddening (see Vol. Il, Chaps.
1,4, 7; Vol. lll, Chap. 6).

As an exploratory technique, the samples were
schematically divided by activity based on the arti-
factual data provided by the excavator into hearth,
food preparation or consumption, and general
activity areas and these designations tested by
discriminant analysis. The first several models were
not completely successful, so following each test,
samples that did not fit were assigned to new groups
and re-tested. When a perfect fit was attained, the
designations for the samples were plotted back onto
the floor for comparison with artifact data (Fig. 18).

In addition to the one, large hearth area already
apparentin the southwestern portion of the floor, there
is a second hearth in the southeastern portion of the
floor. This corresponds to another area of fire
reddening and charcoal (a third area of fire reddening
and charcoal in the northwestern area of the floor does
not show up in the chemistry because there were no
samples collected from this area). By far the most
prevalent chemical signature is that of food prepar-
ation and perhaps consumption, which covers much
of the perimeter of the floor. This area corresponds to
high counts of bone, particularly fish bone. The third
distinguishable signature, of other, general activities,
covers the central, eastern, and southeastern portions
of the floor. These areas correspond to the excavators'
identification of a possible wood or hide working area
(central) and light activity area (eastern and south-
eastern) on the basis of recovered lithics. These two
work areas could not be statistically resolved on the
basis of their chemistry.

Figure 14. Chemically identified activity areas, HP 12.



Housepit 7

The floor of HP 7 was substantially larger (about
113 square meters) than HP 9, and also appears to have
a different organization. Overall, it seems to be
organized similarly to HP 3 in exhibiting concentric or
perimeter activity zones, butis slightly differentin the
details. Though not completely overlapping, the
highest concentrations of Ca, K, Mg, and P are located
around the west, north, and east perimeter of the floor
with the southern portion of the floor having lower
concentrations (Figs. 19-21) (there were no samples
from the central portion of the floor, so this area remains
uncharacterized). This distribution corresponds fairly
well to the excavators' division of the floor into three
basic zones (based on the distribution of lithics): semi-
circular inner and outer floor zones around the west,
north, and east of the structure surrounding a central
zone and separate from the southern sector (see Vol. I,
Chap. 11).

Concentrations of P and K are fairly strongly
correlated, and their highest concentrations coincide
at four locations on the floor: the west central, east
central, southwest, and southeast. The distribution of
Kand P also correspond fairly well with concentrations
of fire cracked rock, suggesting that there were at least
four frequently used, or principal, hearth locations
within the structure. The highest concentrations of Ca
are along the west central and eastern perimeters of
the floor. These roughly correspond with food
preparation or consumption and general activity areas
identified by the excavators.

Again, the associations between features, artifacts,
and chemistry were explored through repeated
discriminant analysis tests, and the final results

Figure 15. Concentrations (log ppm) of phosphorus, HP 3.

Chemical Identification of Activity Areas

mapped back onto the floor (Fig. 22). Many more
hearths are apparent (eight as compared to two in
HP 3) scattered around the perimeter of the floor.
Each of these hearths is associated at least with an
area of fire reddening, and several with FCR and/
or charcoal concentrations. Food preparation and
perhaps consumption areas cover a similar propor-
tion and area as in HP 3. These areas correspond
fairly well with concentrations of animal bones (see
Vol. Il, Chap. 7), though they are less extensive in
HP 7 than in HP 3. Several of the hearths occur
within this area, and there are several areas with no
samples, so the area may not actually be as extensive
or continuous as it seems.

The general activity areas (again, specific activities
could not be chemically distinguished) occur in the
southwest and southeast of the floor, and do not appear
to cover quite as wide an area of the floor as in HP 3.
Finally, the south central area of the perimeter was
identified by the excavators as a possible elite/
ceremonial/sacred area. While only one sample was
available from this area, it stands out as chemically
distinct from all other areas on the floor.

Discussion and Conclusions

Although it is possible that there has been some
diminution of the anthropogenic chemical residues in
the Keatley Creek soils, the house floor soils are
chemically distinct from corresponding natural soils in
the same area. They should, therefore, reflect the human
behavior that affected their development to a greater
extent than they reflect the local, natural, processes of
soil formation.

Figure 16. Concentrations (log ppm) of potassium, HP 3.
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The chemical signatures that were expected to be
encountered based on ethnoarchaeological studies
(elevated levels of Ca and Sr in roofed, interior spaces
and elevated levels of K and P in Hearth areas) were
encountered in all structures (though Sr was not
measured for HP's 3, 7,12). The features identified by
the excavators were, for the most part, clearly
distinguishable by their chemistry, and there is a high
degree of correspondence between the chemical
signatures of the features observed on each floor. The
major differences between the features are summarized
in Table 1. These patterns strengthen the excavator's
reconstruction of the spatial organization of housepits.

An important methodological point is that the
exploratory techniques used to interpret the data
(particularly discriminant analysis) are designed to find
and maximize differences between groups. Furthermore,
they do not explain or interpret these differences, they

Table 1. Characterization of Activity Areas
Area Signature

Hearth
Food Preparation

High Phosphorus, High Potassium

High Phosphorus, High Calcium,
High Strontium

General Activity High Calcium, High Strontium

Floor High to Moderate Calcium and
Strontium
Cache Pit High Phosphorus, Low to Moderate

Calcium, Strontium, and Potassium

Sleeping Platform  Lowver Values for all Elements

Figure 17. Concentrations (log ppm) of calcium, HP 3.

112

simply indicate that the differences can be found. In the
case of the Keatley Creek house floors, this is complicated
by the fact that hearths and food preparation are the
dominant signatures (due to the fact that both contribute
very high amounts of material to the soil). It is therefore
quite possible that portions of the floor that were only
peripheral to these activities have been included with
them simply by virtue of their strong signature. Also, if
there was any diachronic variation in the organization
of these houses, any areas that were ever used for these
"strong signature" purposes would probably maintain
the chemical signature simply because itis stronger than
that of any subsequent or previous activity. Food

meters

Figure 18. Chemically identified activity areas, HP 3.

Figure 19. Concentrations (log ppm) of phosphorus, HP 7.



preparation and hearths, then, may be over represented
in the chemically identified activity areas.

The differences in the patterning of chemical
residues between the two levels of HP 9 correspond
quite well to the differences in the spatial organization
identified by the excavators. The differences between
the levels also indicate that the chemical residues have
remained in situ and were not leached from the upper
(Stratum 8) to the lower (Stratum 10) floor.

Much of the variation in the chemical signatures
suggests that the organization of the floor, though more
or less consistent, was not permanently fixed.
Temporary features such as hearths could have been
placed wherever space permitted or convenience

Figure 20. Concentrations (log ppm) of potassium, HP 7.

Figure 21. Concentrations (log ppm) of calcium, HP 7.

Chemical Identification of Activity Areas

demanded and the sleeping platforms may have been
enlarged, reduced, or moved with fluctuations in
household size.

The most interesting differences, however, are
between the smaller structures (HP's 9 and 12) and larger
structures (HP's 3 and 7). The smaller structures are
characterized by single hearths and bilateral organization
while the larger structures are characterized by multiple
hearths and a more radial organization. Activities in the
smaller structures seem to be more concentrated in a
single location while there are either multiple or fairly
extensive activity areas in the larger structures. This
supports the suggestion that the larger structures were
multi-family dwellings. HP's 3 and 7 are especially
interesting in that they appear to have such extensive
food preparation and/or consumption areas.

To summarize the results of this study: multi-
element chemical characterization of domestic
sediments is a useful technique to identify activity areas
and interpret the organization of domestic space.
Chemical signatures identified in modern earthen
floored houses are found in the Keatley Creek house
floors. These signatures correspond to artifactual and
feature evidence encountered during the excavation of
these house floors; and similar house types are found
to be similarly organized. The correspondence between
these independent lines of evidence supports the
interpretations of household organization made by the
excavators as well as confirming the basic integrity of
the living floors as unmixed, intact deposits.

Hearths
Food Preparation

General Activity

General
Activity; Elite/
Ceremonial/
Sacred

Hearths

?2* Hearths

Food Preparation

meters

Figure 22. Chemically identified activity areas, HP 7.
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Appendix: Elemental Values and Interpretations for All Samples

House Pit
HP12
HP12
HP12
HP12
HP12
HP12
HP12
HP12
HP12
HP12
HP12
HP12
HP12
HP12
HP12
HP12
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3
HP3

Location
Bench
Bench
FoodPrep
Bench
Activity
Bench
Activity
FoodPrep
Activity
Activity
Activity
FoodPrep
Hearth
Bench
FoodPrep
Activity
FoodPrep
FoodPrep
FoodPrep
Hearth
Activity
FoodPrep
FoodPrep
FoodPrep
Activity
FoodPrep
FoodPrep
Activity
FoodPrep
FoodPrep
Activity
FoodPrep
Hearth
Hearth
Hearth
FoodPrep
FoodPrep
FoodPrep
FoodPrep
FoodPrep
FoodPrep
FoodPrep
FoodPrep
FoodPrep
FoodPrep
FoodPrep
FoodPrep
Hearth
FoodPrep
Hearth
Hearth
FoodPrep
Activity

North
3.25
2.25
1.25
175
3.75
2.75
3.25
2.75
2.25
3.25
4.25
5.25
5.25
4.25
5.75
5.25
4,75
6.25
725
2.25
3.25
1.25
0.25
4.25
5.75
4.75
5.25
6.25
1.75
6.75
725
3.75
2.75
3.25
175
1.25
4.25
5.25
6.25
7.25
4.25
5.75
4.75
5.25
6.25
6.75
7.25
2.25
3.75
2.75
3.25
175
4,75

East
2.75
3.25
3.25
4.75
4.75
4.75
5.75
6.75
175
1.25
3.75
2.25
3.75
5.75
4.75
5.75
6.75
1.75
1.75
1.75
1.75
6.75
6.75
5.75
4.75
4.75
5.75
5.75
4,75
4,75
5.75
4.25
4.75
5.75
4.75
5.75
9.75
9.75
9.75
9.75
3.75
2.75
2.75
3.75
3.75
2.75
3.75
3.75
2.75
2.75
3.75
2.75
10.75

116

0.15
0.35
0.15
0.15
0.17
0.13
0.13
0.17
0.15
0.11
011
0.17
041
0.15
0.15
0.15
0.17
0.26
0.33
0.31
0.22
0.31
0.28
0.20
0.22
0.17
0.20
0.20
0.22
0.22
0.17
0.24
0.37
0.37
041
0.35
0.24
0.24
0.26
0.20
0.20
0.24
0.22
0.20
0.22
0.31
0.24
0.33
0.26
0.28
031
0.28
0.20

Ca
141
131
1.50
131
1.03
141
113
150
113
122 o
131
1.69
2.53
141
1.78
1.22
1.22
1.59
1.78
1.59
141
1.59
1.59
1.69
113
1.50
1.50
141
1.59
1.50
141
1.50
1.59
1.78
1.97
1.78
1.50
1.50
1.59
1.69
1.59
1.69
1.50
159
159
1.78
1.69
1.50
141
1.50
159
1.69
131

Mr
0.57
0.60
0.68
0.57
0.59
0.53
0.68
0.68
0.66
0.65
0.67
0.61
0.63
0.57
0.82
0.61
0.93
0.75
0.75
0.80
0.66
0.72
0.68
0.78
0.68
0.68
0.83
0.91
0.83
0.80
0.79
0.62
0.64
0.83
0.69
0.73
0.75
0.69
0.82
0.80
0.75
0.72
0.78
0.76
0.67
0.83
0.83
0.72
0.69
0.66
0.84
0.82
0.57

0.44
0.55
0.42
0.45
0.45
0.47
0.42
0.44
0.38
0.26
0.26
0.39
0.48
0.34
0.36
0.35
0.44
0.38
041
0.44
0.36
0.39
041
0.46
0.42
041
0.40
0.35
0.38
041
0.38
0.44
0.43
0.45
0.45
0.39
0.37
0.36
0.37
0.33
041
0.46
041
0.42
0.45
0.44
0.42
0.42
0.39
0.45
0.40
041
0.32



Chemical Identification of Activity Areas

House Pit Location North East P Ca Mg K

HP3 FoodPrep 8.25 5.75 0.31 1.59 0.88 0.39
HP3 FoodPrep 8.75 4.75 0.33 2.06 0.90 0.37
HP3 FoodPrep 9.25 3.75 0.33 2.06 0.80 0.46
HP3 FoodPrep 8.75 7.25 0.33 1.69 0.82 0.38
HP3 FoodPrep 6.25 1.75 0.28 197 0.84 0.47
HP3 FoodPrep 3.75 1.75 0.28 1.78 0.68 0.40
HP7 Foodprep 4.25 7.75 0.31 113 0.68 0.59
HP7 Activity 2.25 7.75 0.35 122 0.52 0.49
HP7 Activity 3.25 7.75 0.33 1.03 0.51 0.44
HP7 Activity 3.75 2.75 041 131 0.49 0.43
HP7 Hearth 2.75 2.75 0.57 150 041 0.66
HP7 Activity' 3.25 3.75 0.28 1.03 0.39 0.47
HP7 Activity 4.25 3.75 0.37 131 0.59 0.46
HP7 FoodPrep 5.25 3.75 0.37 1.59 0.86 0.57
HP7 Hearth 5.75 9.25 0.39 159 0.57 0.64
HP7 FoodPrep 4.75 8.75 0.33 122 0.68 0.54
HP7 FoodPrep 3.75 8.75 041 141 0.73 0.59
HP7 FoodPrep 2.75 8.75 0.37 141 0.61 0.60
HP7 FoodPrep 8.75 6.75 0.33 141 0.53 0.56
HP7 FoodPrep 9.25 7.75 041 1.59 0.73 0.59
HP7 FoodPrep 8.25 9.75 0.44 141 0.68 0.59
HP7 Hearth 9.75 8.75 0.48 1.97 0.74 0.60
HP7 FoodPrep 8.75 8.75 0.46 150 0.78 0.62
HP7 FoodPrep 9.25 9.75 0.28 141 0.81 0.58
HP7 FoodPrep 10.25 7.75 0.37 131 0.62 0.57
HP7 Hearth 11.75 6.75 0.37 141 0.51 0.64
HP7 FoodPrep 10.75 6.75 0.35 150 0.66 054
HP7 FoodPrep 9.25 1.75 0.39 1.50 0.67 0.57
HP7 FoodPrep 11.75 2.75 0.39 1.88 0.83 0.56
HP7 FoodPrep 10.75 3.75 0.46 1.50 0.64 0.53
HP7 FoodPrep 10.75 2.75 0.28 1.50 0.80 0.58
HP7 FoodPrep 10.25 9.75 0.31 141 0.75 0.45
HP7 FoodPrep 11.75 8.75 0.24 1.50 0.64 0.50
HP7 FoodPrep 10.75 8.75 0.26 1.69 0.67 0.55
HP7 FoodPrep 11.25 9.75 0.33 150 0.61 0.53
HP7 FoodPrep 8.75 10.75 0.31 131 0.68 0.57
HP7 FoodPrep 4.25 11.75 0.35 1.69 0.76 0.54
HP7 FoodPrep 5.75 10.75 0.26 197 0.66 0.57
HP7 FoodPrep 4.75 10.75 0.26 131 0.61 0.56
HP7 FoodPrep 6.25 1.75 0.35 1.59 0.79 0.61
HP7 Hearth 7.75 0.75 0.46 1.69 0.57 0.55
HP7 Hearth 6.75 0.75 0.55 1.88 0.68 0.62
HP7 Hearth 7.25 175 0.52 1.88 0.68 0.64
HP7 Hearth 4.25 175 0.50 159 0.69 0.61
HP7 Hearth 5.75 0.75 0.48 159 0.62 0.59
HP7 Hearth 3.75 10.75 0.31 178 0.63 0.65
HP7 Activity 2.75 10.75 0.52 0.17 0.49 0.61
HP7 Hearth 175 2.75 0.50 113 0.42 0.60
HP7 Activity 0.75 2.75 0.44 1.22 0.53 0.55
HP7 Hearth 1.25 3.75 0.52 141 0.57 0.63
HP7 Hearth 175 9.25 0.33 2.25 0.70 0.62
HP7 FoodPrep 1.75 6.75 0.28 131 0.72 0.54
HP7 Elite 0.75 6.75 0.35 4.78 0.63 0.59
HP7 FoodPrep 125 7.75 0.35 141 0.68 0.62
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Zooarchaeological Analysis at Keatley Creek
Il. Socioeconomy
Karla D. Kusmer

Introduction

One of the goals of the Fraser River Investigations
in Corporate Group Archaeology research project was
to investigate social and economic organization at the
site and within pithouses. In particular, we wanted to
understand the internal organization of the pithouses
and the role of the different sized residential structures
in the socioeconomy. This chapter discusses the patterns
of faunal remains on housepit floors and roofs and how
they may contribute to our understanding of socioe-
conomic organization at Keatley Creek. Possible natural
processes responsible for the formation of the faunal
assemblage are examined in (Vol. I, Chap. 10). Human
activities and possible socioeconomic factors respons-
ible for bone distribution and condition within the
housepits are considered and discussed in this chapter.
Within this context, the spatial distributions of faunal
remains, species composition, and species richness from
four housepits are examined: a large housepit (HP 7),
a medium housepit (HP 3), and two small housepits
(HP 12 and HP 9: Stratum VIII).

Clearly defined floor and roof deposits were
identified in HP's 7, 3, 12, and 9 on the basis of field
criteria. Subsequent faunal analysis indicated little
evidence for contamination between deposits (see Vol.
I, Chap. 10). Since non-random distributions of remains
were apparent, the spatial patterning of faunal remains
in floor and roof deposits were examined for evidence
of activity, storage, or living areas. The identification
of non-random distributions in floor deposits was
particularly interesting since floor bones are those at

the site most likely to be in primary context and
ethnoarchaeological evidence suggests primary refuse
will most likely represent the last period prior to
abandonment (Bartram et al. 1991; Stevenson 1991).
Distributions of faunal remains on the floors of
longhouses at Ozette, a Northwest Coast site, have also
been used to discern living and activity areas and social
status information (Samuels 1991).

As a guide to understanding the socioeconomy of
the site and the different sized residential structures,
Hayden et al. (1985) hypothesized that Keatley Creek
was occupied by residential corporate groups of
differing social and economic status. They postulated
that the different sized housepits were occupied by
groups with different status, wealth, and control. In this
scenario, the larger houses should have been occupied
by groups with relatively greater status. They also
postulated that these larger houses would have
maintained greater internal socioeconomic differenti-
ation than the smaller houses because of the range of
individuals/families that may be associated with the
most powerful residential groups.

With respect to faunal remains, assuming that
wealthier groups produce a greater amount of, and
more varied refuse, the hypothesis predicts that the
larger houses should contain a greater relative density
and diversity of remains and a greater number of
special or restricted items than the smaller houses. Also,
the greater internal socioeconomic differentiation in the
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larger houses may be reflected through the division of
the floor into separate areas used by distinct domestic
groups. This can be distinguished by the regular,
repeated patterning of animal remains across the floor
suggesting similar use of animal goods in each area.
Differences in status, wealth, and/or occupation among
these groups may be reflected by the presence of special
or restricted items associated with only some of the
groups. The absence of regular, repeated patterning of
remains would suggest that internal domestic groups
were less pronounced, and that activities were more
communal. With these predictions in mind, the goal of
the faunal analysis was to examine and compare the
patterning and characteristics of animal remains within
different-sized housepits.

Bartram et al. (1991) have shown with ethno-
archaeological data that distributions of bone refuse
may be the result of three factors: 1) the locations of
activities producing bone refuse, 2) the intensity of
secondary disposal activities, and 3) the intensity of
other post-depositional (i.e., trampling, dogs) and post-
occupational taphonomic factors. Consumption,
butchering, and marrow processing activities seem to
be the most important factors determining the location
of primary refuse (Bartram et al. 1991; Hayden 1979;
O'Connell et al. 1988; Yellen 1977). Recent ethno-
archaeological research also suggests that animal food
preparation areas are characterized by relatively high
concentrations of larger bones (>25 mm) and that traffic
areas are characterized by lower bone density and
smaller bone fragments (Stahl and Zeidler 1991).
Although sweeping may occur in both types of areas,
trampling between sweeping events will fragment and
incorporate small bones into floor deposits (Stahl and
Zeidler 1991 and references therein). Stahl and Zeidler
(1991) suggest that bone refuse accumulates in food
preparation areas because of higher bone use in these
areas, the intensity of trampling, and because the soft
matrix around ashy hearths facilitates the incorporation
of debris and makes sweeping clean more difficult.
Secondary disposal activities were probably intensive
at permanent, seasonally reoccupied winter villages
such as Keatley Creek. On the other hand, the condition
of the bones suggests that post-occupational tapho-
nomic factors such as weathering or carnivore activity
were not of great importance within the housepits.

Vlethods

Faunal remains were recovered from 6.35 mm
mesh dry screens of excavated floor and roof deposits
and from the heavy fraction of flotation samples from
floor deposits, which allowed recovery of bones down
to 1mm in size. All the faunal remains recovered from

the 6.35 mm screens were examined. In the large and
medium housepits, faunal remains from flotation
samples were examined from about 25% of the floor
subsquares; about 16% of the remains from the small
housepit were examined. Faunal remains from the
flotation samples consist of salmon fragments and
tiny, unidentifiable mammal fragments. These data
add nothing to our knowledge of species present at
the site.

Thus, my analysis and discussion of relative
frequencies of taxa, taxonomic richness and evenness
are based on the data from the 6.35 mm screens. The
distributions of fish bones from the flotation samples
from the housepit floors are used to supplement
discussions of patterning of bones recovered from the
larger screens. For the most part, the distributions of
remains from the larger screens were similar to the
distributions from the flotation samples. Any differ-
ences are discussed below.

Xhe Large House: Distribution
of Bones from Floor Deposits

The frequency and distribution of bones from
floor deposits in HP 7 are presented in Figure L
Approximately 2,400 bones were recovered from
floor and hearth deposits. About 60% of these are
fish (Onchorynchus sp.) bones, about 5% are identi-
fiable mammal bones (primarily artiodactyl/deer),
and about 35% are unidentifiable mammal bone
fragments (probably mostly deer [Odocoileus sp.])
(Table 1). The non-random distributions strongly
suggest that we are dealing with intact floor deposits
with little contamination. The distribution of fish
remains, in particular, is convincing since small
remains appear to be those most likely to reflect
original primary refuse patterns (Gifford 1980;
O'Connell 1987; Bartram et al. 1991).

The distribution of different size categories of
bones, with larger bones occurring primarily towards
the periphery of the floor, suggests housecleaning
activities kept the floor clear of large debris. Bones in
the 0-2 cm size range follow the same general pattern
as the total mammal bones (identified and unidenti-
fiable) do. This is to be expected since 75% of the bones
fall into this size range. Bones in the 2.1-8 cm size
range follow a similar pattern, although more bones
occur towards the periphery of the floor, especially in
the south and east (Fig. 1). The concentrations within
2 m of the walls may indicate the position of wooden
sleeping platforms under which larger pieces of
unwanted or unused materials would tend to
accumulate or be stored. Only a few bones larger than
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8 cm were recovered and most of these occur near the
periphery of the floor, where they may have been
tossed or stored under benches or against the wall.
Two bones, a deer mandible and the dog skull, may
have been left shortly before abandonment, or perhaps
intentionally placed in a central location in the case
of the dog skull.

Burned bones are scattered in low amounts over
the floor, with concentrations associated with hearths
and fire-reddened areas, again indicating the relatively
undisturbed nature of the floor deposits. The per-
centage of burned mammal bones is higher in the west
(73%) than in the east (44%), suggesting differential
use of fires and mammal bone processing or con-
sumption practices between
the west and east. In the west,
fire use may have been more
frequent and used to get rid
of garbage (the larger hearths
support this), and/or mam-
mal bones may have been
roasted more in the west. In
the east, mammal bones may
have been boiled in the small
pits, and/or mammals may
have been butchered there for
cooking in the west.

About 80% of the artio-
dactyl elements (N=68) from
floor deposits are teeth, meta-
podials, carpals/tarsals, and
phalanges. These are the bones
that survive destructive forces
well (whether natural or
cultural) and are also relatively
easy to identify as small frag-
ments. Since the condition of
the bones and the presence of
even the finest fish ribs indi-
cates bone preservation in
floor deposits at the site is
good, attrition of elements is
most likely due to intensive
bone reduction due primarily
to marrow extraction and
grease production and secon-
darily to housecleaning and
trampling. The high degree of
bone fragmentation and loss,
due to burning, marrow ex-
traction, tool making, clearing
of the floor of large debris, and
trampling resulted in few
identifiable fragments. These

0 ps
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identifiable fragments reflect their resistance to the
above processes and their relative identifiability as
small fragments, rather than reflecting butchering and
sharing practices.

The remaining 20% of the artiodactyl bones are as
follows. Two clusters of deer foot bones were found on
the floor. One cluster of right front foot bones
(unbroken) was found associated with a hearth in the
south-center and one cluster of left hind foot bones
(unbroken) was found at the edge of the floor in the
east. A bighorn sheep (Ovis canadensis) mandible was
found in the north-center and fragments of two deer
mandibles, one femur, and one humerus were found
in the northeast. In the southeast, two deer scapulae,

HP 7

Floor Distribution of Fish bone
Frequencies range from 0 to 59

P4

N ~N edge of bench t

10 5 1

Floor Distribution of Non-fish Bone >2 cm

Floor Distribution of Non-fish bone
Frequencies Range from 0 to 159

Figure 1. Distributions of faunal remains on the floor of the large housepit (HP 7):
fish, non-fish, non-fish > 2 cm.



Karla Kusmer: Chapter 7

one mandible, one humerus, one rib, and two stemums
were recovered. Differential access to parts of the
skeleton cannot be ascertained from the data because
of the low number of identified elements and likelihood
of redeposition of large remains after food preparation
and consumption. The types of skeletal elements
present indicate all parts of artiodactyls were utilized
in the pithouse, suggesting winter kills within a few
kilometers of the site. Ethnoarchaeological evidence
suggests axial parts and phalanges in primary context
may reflect post-butchery consumption areas because
these parts take more time to process for consumption
(Bartram etal. 1991). The location of these elements on
the floor may therefore support other evidence for
consumption areas. The clusters of unbroken foot
bones, however, could be the remains of ritual
paraphernalia.

Four areas on the floor contain high frequencies of
fish, along with less distinct concentrations of mammal
bone (primarily artiodactyl/deer) (Fig. 1). These fish
concentrations are also well represented in the flotation
samples. The only difference is a cluster of fish bones
along the wall in the southwest which shows up in the
flotation sample, but not in the larger bone sample. This
area also has many tiny, identifiable fragments and may
have been an area of heavy trampling or extreme bone
reduction.

Fish bone concentrations in the northwest, south-
east, and south/southwest are associated with large
storage pits and hearths. In the south/southwest there
is also a concentration of mammal remains. A small
concentration of artiodactyl remains and unidentifiable
mammal fragments in the northwest is associated with
a fire-reddened area and suggests consumption here.
In the northwest, in addition to the fish and artiodactyl,
are the remains of grizzly bear (Ursus arctos), red fox
(Mulpes vulpes), and bighorn sheep (Ovis canadensis),
found only in this area. Also, the large pits in this area
contain unusual remains such as a dog burial, hawk
wing bones, and trade shells (dentalium and dogwinkle).

Scattered fish are present in the northeast and
artiodactyl bones here are near a small hearth which
contains little lithic debitage and fire cracked rock. Since
small bone fragments are relatively rare in the
northeast, marrow processing apparently did not occur
here frequently and food may have been brought into
this area in edible units, rather than butchered here.
The presence of two deer mandibles and a number of
phalanges supports the idea of a post-butchering
consumption area (Bartram et al. 1991). The mammal
and fish bones may be refuse tossed aside from people
working in the area. An abundance of beaver incisors
in the northeast may indicate a locus of woodworking.

In the southeast, the artiodactyl concentration is
relatively high, as is the fish density. Fish consumption
seems to have been particularly high in this area. The
presence of both axial and appendicular artiodactyl
fragments near the hearth suggests these animals were
consumed here also. Hare (Lepus americanus) and grouse
(Tetraonidae) remains occur only in this area. Small pits
suitable for boiling and hearths suggest food prepar-
ation activities occurred here. This area also contains
moderately dense fire cracked rock and debitage. The
presence of more types of artiodactyl skeletal elements
here than on the rest of the floor suggests that this may
have been an important area for reduction of large
artiodactyl parts prior to cooking. The relatively high
frequency of small bone fragments here compared to
the other areas of the floor further suggest processing
for marrow extraction and grease in this area.

In the south/southwest, where debitage and fire
cracked rock are found in low quantities, artiodactyl
remains in association with hearths suggest deer were
consumed. Fish in the area in association with a large
storage pit and probably reflect the fish storage function
of the pit.

Each of these four areas, in the northwest, northeast,
southeast, and south/southwest, likely represents
discrete activity areas for animal consumption and/or
processing. This repeated patterning of remains also
suggests the presence of independent domestic groups
within this structure. Based on the presence of rare faunal
remains and major storage pits and hearths, the group
occupying the northwest may have held relatively high
status. In the southeast, the concentration of artiodactyl
remains, along with extensive fish bones and hare and
grouse, may indicate greater access to animals due to
proficient hunting or socioeconomic status within the
house, or it may indicate an especially intensively used
food preparation and consumption area.

Xhe Large House: Distribution
of Bones from Roof Deposits

About 3,050 bones were recovered from roof deposits
in HP 7. Ten percent are fish bones, 8% are identified
non-fish, and 82% are unidentifiable mammal and bird
bones (Table 1). Non-random patterning of faunal
remains is apparentin the roof deposits, though evidence
of historic camp sites indicates many of the dense con-
centrations of burned artiodactyl bones are post-
occupational. Based on the presence of historic artifacts,
hearths dug into roof deposits, and surficial concentra-
tions of bones, the roof may be divided into a2-3 m zone
around the perimeter where bones were deposited
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during the pithouse occupation and a zone in the center
of the roof where post-occupation deposition of bones
largely occurred. This division was further checked by
noting the location of the bones vertically within roof
deposits. Bones in the central zone were primarily found
within the first5-10 cm (roof surface) of deposit. Bones
found in the perimeter zone were found primarily below
5-10 cm (i.e., in roof fill and roof bottom deposits).

Fish bones occur almost exclusively in the perimeter
zone and almost all of them were recovered from
deposits beneath the roof surface. This supports the
contention that bones in the outer zone were deposited

Zooarchaeological Analysis

during occupation, when both fish and mammal debris
would likely be thrown up onto the roof or when new
roofs were constructed and old living floor deposits were
incorporated into the dirt put onto the roofs. The fish
bones concentrate primarily in the east, especially in the
southeast, with a small cluster in the northwest (Fig. 2).

A number of clusters of identifiable, mammal
remains are evident (Fig. 2). The majority of identified
bones are artiodactyl/deer, with small amounts of
bighorn sheep, beaver, grouse, and hare. The clusters
of artiodactyl remains in the northwest, northeast, and
east/southeast occur in the zone apparently deposited

Table 1. Taxa recovered from major deposits in HP 3 and HP 7. Numbers are numbers of identified specimens

HP 7
Taxon Floor Roof Rim
Margaritiferafalcata 2 4 0
Freshwater shellfish 5 21 5
Nucella sp. 0 0 0
Hinnites giganteus 1 0 0
Dentalium sp. 0 0 1
Oncorhynchus sp. 1,344 319 177
Accipiter sp. 0 0 0
Buteo sp. 0 0 0
Tetraonidae 4 5 0
Passeriformes 0 0 1
Tyranidae 0 1 0
Bird 0 12 0
Lepus americanus 19 3 2
Tamiasciurus hudsonicus 0 2 0
Castor canadensis 16 1
Peromyscus sp. 1 0 0
Neotoma sp. 0 13 0
Microtus sp. 9 4 0
Ondatra zibethica 0 0 1
Canis sp. 1 0 9
Vulpes vulpes 1 1 0
Ursus arctos 1 0 0
Martes pennanti 0 1 1
Lynx sp. 0 1 0
Cervus elaphus 1 0 0
Odocoileus sp. 42 75 12
Ouvis canadensis 1 3 1
Artiodactyla 27 70 u
Large mammal 176 586 149
Mammal 750 1,917 266
Total 2,401 3,046 637

1.  Medium and large storage pits.
2. Roof/rim deposits on east edge of housepit.
3. Filtered collapse deposits.

4,957

HP 3
Pitsl RF/Rim2 Floor Roof F Col.3 Pits
0 0 0 1 0 2
16 9 2 5 1 0
1 0 0 0 0 0
0 0 0 0 0 0
2 0 0 0 0 0
3,161 70 314 14 2 1,713
2 0 0 0 0 1
0 0 0 1 0 0
1 0 0 0 0 0
0 2 0 o 0 0
0 0 0 0 0 0
3 0 1 2 0 0
1 1 0 1 0 0
0 0 0 1 0 0
31 2 4 4 0 0
5 0 0 0 0 0
0 0 0 0 0 0
9 0 0 0 0 0
0 0 0 0 0 0
1,265 0 41 0 0 1
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
1 0 0 0 0 0
25 10 5 2 4 1
2 3 0 0 0 0
13 10 12 18 3 1
77 100 35 29 6 7
342 105 147 215 137 25
312 561 293 153 1,751
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during pithouse occupation and almost all of these
bones were recovered below the roof surface deposit.
The cluster in the southwest occurs nearer the center
zone and is associated with a post-occupational hearth.
These remains are apparently the result of a post-
abandonment hunting camp.

Like the fish and identifiable mammal bones, the
unidentifiable bones occur primarily on the eastern side
of the roof and distinct clusters are evident (Fig. 2). The
clusters in the northwest, northeast, and east/southeast
correlate with the identifiable artiodactyl bone clusters
within the perimeter zone, and most of the remains
were recovered from below roof surface deposits. A
number of clusters also occur in the center zone and
are associated with surficial hearths and remains. These
bones were recoveted from roof surface deposits.

Bones in the 0-2 cm size range follow the same
pattern as that for all the bones, which is to be expected
since 70% of the bones fall into this size range. Bones
in the 2.1-8 cm size range follow a similar pattern, as
do the few >8 cm bones, except for slightly higher
frequencies of larger bones occurring in the northeast.

The patterns of burned bones and artiodactyl
elements furnish useful information concerning the
depositional and post-depositional processes respons-
ible for the clusters of bones from roof deposits.
Although 60% of the total roof bones are burned, only
10% of the bones in the northeast are burned. This is
also one of the only areas on the roof where bones other

Distribution of Fish Bones House Pit 7

in the Roof of HP 7

13+

Roof Identified Bones

than teeth, metapodials, and phalanges are found. The
bone fragments in this area are slightly larger than
average roof bones and fragments from artiodactyl
humerus, radius, ulna, tibia, scapula, skull, ribs, and
vertebrae are found in addition to foot bones and teeth.
This is different from most other areas of the roof, where
the majority of bones are small, burned fragments, and
artiodactyl elements are almost exclusively teeth,
metapodial, carpal/tarsal, and phalange fragments.
These data, and the location of the bones in the
perimeter well below roof surface deposits, suggest that
the northeast section of the roof was used for artiodactyl
butchering during occupation of the pithouse. A
concentration of bones in rim deposits in the north has
been interpreted as being the result of refuse dumping
and possibly some butchering (Vol. I, Chap. 10).

A major cluster of bones apparently, deposited
during pithouse occupation, occurs in the southeast.
Forty percent of the bones here are burned, less than
the post-occupational concentrations, but more than the
cluster in the northeast. Except for the partial skeleton
of an immature deer, most of the artiodactyl elements
are metapodials, phalanges, and teeth. The character-
istics of the bones and the presence of fish indicate this
is probably the main area on the roof for disposal of
debris from food processing activities which occurred
in the pithouse. Rim deposits in the east also contain
relatively high amounts of bone that have been inter-
preted as being the result of refuse dumping, and
possibly some butchering.

Distribution of Unidentifiable
Non-Fish Bones
in the Roof of HP 7

meters

Figure 2. Distributions of faunal remains on the roof of the large housepit (HP 7): fish, identifiable non-fish, unidentifiable

non-fish.
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The other cluster, apparently deposited during
pithouse occupation, appears to be a small refuse
dump also. In the northwest, 70% of the bones are
burned, there is a cluster of fish bones, and artiodactyl
elements consist of phalanges, carpals/tarsals, and
metapodials. The presence of a concentration of fire
cracked rock in this area supports this interpretation
(Vol. I, Chap. 14).

The clusters of bones in the center zone, deposited
after abandonment, are mostly burned, small frag-
ments. The identifiable artiodactyl elements are pri-
marily those that would survive butchering and
burning and retain identifiability (teeth, metapodials,
phalanges). Contextual information indicates these
clusters of burned bones probably represent debris from
post-occupational hunting camps.

Over 90% of the roof bones from which the type of
break could be discerned (generally non-burned,
larger fragments) exhibit spiral fractures or step-
fractures. This suggests most bones were broken while
fresh, probably during butchering (on the roof in the
northeast, and in the house) and/or tool making. The
majority of identified artiodactyl skeletal elements
(73%) are teeth, metapodials, carpals/tarsals, and
phalanges, which are relatively easy to identify when
fragmented and also survive well. All skeletal
elements are heavily fragmented corroborating
evidence from the floor that intense bone reduction
activity occurred, probably for marrow and grease
extraction. Langemann (1987) also suggests intensive
bone reduction activities occurred at other pithouse
sites around Lillooet. Weathering processes probably
also contributed to the fragmentation of some of the
roof bones.

The Medium House: Distribution
of Bones from Floor Deposits

Approximately 560 bones were recovered from floor
deposits in HP 3. Fifty-six percent of these are fish
bones, 32% are unidentifiable mammal, and 12% are
identifiable mammal (Table 1). As in the large house,
most of the remains on the floor are small, suggesting
the inhabitants were keeping the activity area clear of
large debris. The largest bones occur most often near
the periphery, except for a partially articulated post-
cranial canid skeleton found on the floor in the west-
center area.

The mammal remains on the floor are extremely
reduced, as in the large house, meaning that much
information concerning artiodactyl butchering and
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distribution of meat has been lost. Only 17 artiodactyl/
deer elements were identified and 53% were meta-
podials, carpals/tarsals, phalanges, and teeth (elements
that survive fragmentation well). A scatter in the east
also includes fragments of antler, humerus, vertebra,
and sternum.

Fish bones occur around the perimeter of the floor,
except for the southeast (Fig. 3). Articulated salmon
remains occur near the walls in the east and in the north,
suggesting these were areas of little trampling, perhaps
under benches. This distribution is similar to the fish
distribution from the flotation samples, except more
fish were recovered from flotation samples from the
northeast. The presence of tiny fish fragments here may
be due to heavy trampling. Fish concentrations in the
north and southwest are associated with fire-reddened
areas. The bottom of a small storage pit was filled with
numerous articulated vertebral columns of pink salmon
(Vol. I, Chap. 10).

The two largest non-fish concentrations near the
west-center are portions of an immature dog (Canis sp.)
skeleton (Fig. 3). The dog skeleton was found in the
top of the floor deposits and may have been deposited
during the terminal occupation or shortly after
abandonment. The burning of the housepit and the
occurrence of a dog skull in a similar position on the
floor of the large house (HP 7) suggest that its
deposition was an intentional act during the terminal
occupation of the housepit.

Other non-fish bones (primarily artiodactyl/deer)
are found in the highest frequencies in the north and
east/center of the floor, with lightly scattered remains
across much of the floor (Fig. 3). The concentration of
artiodactyl (and fish) in the east is associated with a
small storage pit and fire-reddened areas and may also
represent a food processing area. However, a small
number of bones in this area, including artiodactyl
bones, are larger than other floor bones. Their size and
location against the house wall suggests that these
bones may represent debris from housecleaning
activities. Surprisingly, there are few faunal remains
near the large hearth in the southwest.

The patterning of faunal remains, fire cracked rock,
and the presence of only one to two hearths on the floor
in the medium house suggests that two (possibly three)
areas near hearths and storage pits were used in a
relatively communal fashion for animal food prepar-
ation and consumption rather than distinct social
subgroups performing the same animal food-related
activities. The fish concentrations associated with fire-
reddened areas may represent two discrete fish
consumption/processing areas in the north and
southwest.
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# fire-reddening

rocks
O pits
/ planks

Floor Distribution of Non-fish Bone >2cm

Floor Distribution of Fish bone
Frequencies range from 0 to 36.

Floor Distribution of Non-fish bone
Frequencies range from 0 to 31.

Figure 3. Distributions of faunal remains on the floor of the medium housepit (HP 3): fish, non-fish >2 cm, non-fish.

The Medium House: Distribution
of Bones from Roof Deposits

Approximately 300 bones were recovered from roof
deposits. Five percent of these are fish bones, 11% are
identifiable mammal, and 84% are unidentifiable
mammal (Table 1). As in the large house, non-random
clusters of faunal remains are present around the
periphery of the roof.

The identifiable remains and bone artifacts clearly
cluster around the edges of the roof, especially in the

southwest, northwest, and northeast (Fig. 4). This periph-
eral pattern confirms inferences concerning the peripheral
roof deposits in the large house since there isno evidence
of post-occupational camps in the medium house. Fish
remains and artiodactyl remains (all identified artiodactyl
are deer) are found in each of the clusters in small
amounts. More bones occur in the north than in the south.
The artiodactyl elements (N=20) are all metapodials,
carpal/tarsals, phalanges, or teeth, except for a few rib
and antler fragments, indicating that survivability had
the dominant influence on the pattern of element
occurrence and that bone reduction was intensive.
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HP 3

meters

4 2 1

Roof Distribution of
Identified Bone

9 5 1

Roof Distribution of
Unidentified Bone

Figure 4. Distributions of faunal remains on the roof of the medium housepit (HP 3): identifiable bones (including fish),

unidentifiable bones.

The unidentifiable remains follow the same pattern
(Fig. 4) as the identifiable. Most remains occur around
the periphery in the north, northwest, and northeast,
with a cluster in the southwest. Bones in the 0-2 cm size
range and in the 2.1-8 cm size range follow the same
pattern, indicating there is no special area where larger
bones occur. Burned bones (about 50% of the bones) are
also distributed in the same pattern. Basically, the clusters
of bones on the roof all have the same attributes.

The patterning of bones in roof deposits parallels the
distribution of fire cracked rock in roof deposits (Vol. I,
Chap. 14) suggesting the north half of the roof was used
as a dump area for refuse from food preparation activities
within the house. The similarity in attributes of bones
(size, degree of burning, weathering, and taxa
represented) in all areas of the roof, and the distribution
of bones around the perimeter of the roof may indicate
either that a homogeneous type of bone refuse was
systematically discarded on the roof, or that floor deposits
were mixed with roof deposits by repeated re-roofing
events. Mixing of debris on the roof surface with deeper
roof deposits may have occurred during the pulling down
of sediments for the final burning of the roof with
subsequent additional mixing and slumping of roof
sediments as the structure burned. If the deposits do
reflect relatively intact patterns, the distributions suggest
the perimeter of the roof was used primarily to dump
small, partially burned debris from interior food
processing/consumption activities. There is no evidence
that primary butchering of artiodactyls occurred on or
adjacent to the roof. Even if some mixing did take place,
it is still clear that debris was preferentially thrown on
certain sectors of the roof (in the north and southwest).

Housepit 12: Distribution of
Bones from Floor and Roof Deposits

About 630 bones were recovered from HP 12
(Table 2). Nineteen percent came from floor deposits,
42% from roof deposits and 39% from interior pits (prior
to the excavation of extensive fish remains found at
the bottom of a large pit). In general, most of the
mammal remains are sharp, pointed, small bone
fragments (i.e., bone splinters) indicating extreme bone
reduction.

Twenty-six percent of the floor bones are fish and
these are clustered in the northeast comer of the floor
(Fig. 5). Fish remains from the flotation samples occur
in the northern part of the floor only. The majority of
remaining floor bones are small, unidentifiable frag-
ments. They are found primarily in the north half of
the floor near a fire-reddened area (Fig. 5). Fourteen
percent of the bones are burned.

The distribution of faunal remains on the floor
indicates animal food processing activities took place
in the northern part of the house. The single concentra-
tion of bone and fire cracked rock and single hearth
suggests animal food processing activities took place
communally in this small house.

About 90% of the roof bones are unidentifiable
fragments. Artiodactyl elements were found in roof fill
or roof bottom deposits, not near the surface of the roof.
Most of the identifiable bones occur in the north part
of the roof, with a few in the east (Fig. 5). The unidenti-
fiable bones also occur primarily in the north, with a
major cluster occurring in the northwest. The dis-
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tribution of fire cracked rock also follows this pattern
(Vol. I, Chap. 14) indicating a disposal zone with the
northwest as the preferred area of the roof to dump
refuse. The use of the roof as a refuse area and the use
of a large interior pit for initial salmon storage and a
subsequent waste retainer indicate disposal activities
at this small housepit were similar to that at the larger
housepits.

Table 2. Taxa recovered from HP 12 and HP 9 (Stratum VI111).
Numbers are numbers of identified specimens.

HP 12 HP9
Taxon Floor Roof Pits VI
Freshwater shellfish 0 0 0 4
Fish (Onchorynchus sp.) 31 10 206 2183
Bird 0 0 0 2
Common loon (Gavia immer) 0 0 0 4
Unidentified mammal 8l 234 29 296
Beaver (Castor canadensis) 3 3 0
Vole (Microtus sp.) 0 0 0
Canid (Canis sp.) 0 1 2 1
Artiodactyla 4 n 1 12
Deer (Odocoileus sp.) 1 7 4 0
Elk (Cervus elaphus) 1 0 0 4
Total 121 266 242 2514

Comparisons between Housepits

One of the reasons HP 7, HP 3, and HP 12 were
chosen for analysis was to explore possible causes for
the different sizes of housepits at Keatley Creek and
assess potential differences between different size
pithouses that might be related to socioeconomic status.
These three housepits are well suited for this study since
they appear to have been occupied at essentially the
same time, were residential structures, and the floors
were apparently not substantially altered after
abandonment (Vol. I, Chap. 17). The large and medium
housepit floors were last occupied during the early
Kamloops Horizon (ca. 1,000 BP) while the small
housepitappears to have been occupied a few hundred
years earlier (Vol. I, Chap. 2).

The distribution of faunal remains on the floors of
the three housepits becomes increasingly complex as
housepit size increases. Two similarities between the
houses stand out. First, remains are relatively scarce in
the southern parts of the houses and second, remains,
especially fish, are virtually absent from the centers of
the houses.

The relative frequencies of important taxa from the
three housepits are listed in Table 3. The large and
medium houses contain similar proportions of fish,
canids, artiodactyls, and large mammal bones on the
floor, while the small house contains less fish. When
floor and roof deposits are considered, fish are slightly
more important in the medium than in the large
housepit and mammal plus artiodactyl are slightly
more important in the large than in the medium or
small houses. It appears that the large housepit utilized
proportionately more artiodactyl/large mammal than
the medium or small housepits.

In terms of average abundance per square meter of
floor, the three housepits are significantly different in
total number of bones, number of fish bones, and number
of mammal bones (ANOVA, P<0.0001 in all cases; Table
4). However, in post hoc 2-way comparisons only the
large and medium, and the large and small differed
significantly (Tukey HSD, P<0.01). Thus the large
housepit has a significantly greater density of animal
remains than the medium and small structures, but the
medium and small structures do not differ in terms of
average density of remains. Taking size differences into
account, the large house contains more fish, artiodactyl,
and mammal (including beaver, hare, grouse and canid)
remains than the medium and small housepits.

Table 3: Relative frequencies (percentages) of selected
animal taxa.

HP7 HP3 HP12

Relative frequencies of select taxa from total bones in each
housepit floor deposit.

N= 2401 561 121
Fish .56 .56 .26
Canid <01 <01 0
Artiodactyl .03 .03 .05
Large mammal .07 .06 .06

Relative frequencies of select taxa from total bones in each
housepit floor and roof deposit.

N = 5447 854 387
Fish .30 .38 1
Canid <01 <01 <01
Artiodactyl 04 04 .06
Large mammal 14 .07 .07

When species richness is examined, the large
housepit has far more taxa than the medium or small
structures (HP 7=18, HP 3=6, HP 12=3). However, the
total logged number of specimens for each housepit (not
shown) falls on the same line indicating a correlation
between assemblage size and number of taxa. Thus,
while a larger number of exotic and trade items are found
in the large housepit, we may expect more taxa simply
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because of the relative size of the assemblage. However,
since the examined faunal assemblages from the houses
are virtually 100% samples of recovered remains
identifiable to taxon, sample size effects are not a major
issue, behavioral factors should be considered. The
presence of more taxa in the large house is probably due
to more diverse activities involving animal remains by
its inhabitants (i.e., hunting, trade, ritual) compared to
the smaller houses.

When species evenness is examined, the three
housepits have similar distributions (Fig. 6), and the
shapes of the slopes of the three housepits cannot be
distinguished statistically (Kolmogorov-Smimov test, all
P values approaching 1.0). The relatively high frequencies
of artiodactyl and beaver in the three housepits is notable,
as is the absence of shellfish and relative abundance of
elk in the small house. With the exception of hare, sheep,
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and grouse in the large housepit, the large and medium
housepits have very similar distributions of remains.

While we have information on only part of the
presumed salmon fishery (fish from the fall-fishery
stored in underground caches), differences in the species
of salmon present between the large and medium and
small houses appear to suggest differential access to
salmon resources (Vol. I1, Chap. 8). Over 90% of the fish
in the medium and small houses were found to be pink
salmon, while in the large house, a broader range of age-
categories of salmon, including mostly pink, but also
3-year-old salmon and a few 4- and 5-year-olds were
present. The 3-year-olds probably represent sockeye,
although the possibility that they are spring cannot be
ruled out (see Vol. 1l, Chap. 8). Pink salmon spawn in
the early fall. Spring and sockeye salmon spawn
primarily in the spring and summer, although there is a
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Figure 5. Distributions of faunal remains on the floor and the roof of small housepit (HP 12): fish on floor, non-fish on floor,
identifiable bones (including fish) on roof, unidentifiable bones on roof.
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Figure 6. Abundance of faunal taxa from the housepits, excluding fish and dogs. Artiodactyl includes identified deer, elk,

and sheep remains. Shellfish means freshwater shellfish.

small sockeye run in November. The presence of sockeye
or spring salmon in the large house may be indicative of
special access to fishing stations from which species other
than pink salmon could be caught.

Ethnographically, important fishing stations were
often owned and ownership was associated with
privileged access to the most desirable salmon and
resulting prestige, although owners had access to public
fishing sites as well (Romanoff 1992a). Ownership of
the most productive stations, where the most desirable
species could be caught in most abundance, generally
was an important means of acquiring wealth and status.
Thus, it is possible that access to different species of
salmon by inhabitants of the large housepit may be
related to higher status and wealth. A number of taxa
are present in the large housepit which have not been
found elsewhere in the site (purple-hinged rock scallop,
dogwinkle, fisher, fox, bear, lynx, and moose). The

access to special fur-bearing taxa and trade items
supports other indications of the possible high status
of the inhabitants of the large housepit.

Table 4. Frequencies of selected animal taxa per square
meter of floor. Numbers are based on numbers of identified
specimens.

Frequency/Sq. M. Floor Space

HP 7 HP 3 HP 12
Fish 119 4.0 0.8
Artiodactyl 0.6 0.2 0.2
Large mammal 1.6 0.4 0.2
Uniden. mammal 6.6 19 19
Total bones 21.2 7.2 31
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J-Jousepit 9 (Stratum VIII)

Housepit 9 was excavated after the analysis of fauna
fromHP's 3,7, and 12 was completed. However, its fauna
is important for understanding variability in small
housepits. Like HP 12, HP 9 (Stratum VIII) is a small,
completely excavated late transitional Plateau/early
Kamloops Horizon floor. This is where the similarities
end. Stratum VIII has a larger and more varied
assemblage than HP 12 (Table 2). Although species
richness correlates with assemblage size for the four
examined housepits, the fact that we have virtually 100%
samples suggests that other factors are influencing the
greater number of taxa present in Stratum V11l compared
to HP 12 (Plog and Hegmon 1993). Also, HP 12 and HP
9 (Stratum VIII) approach opposite confidence limits
around the regression line (not shown), suggesting again
that Stratum VIII has a higher species richness than
HP 12. When species evenness is examined (Fig. 6) the
HP 9 (Stratum VIII) and HP 12 assemblages do not
statistically differ (Kolmogorov-Smimov test, p=.944).
Stratum VIII contains more mammal bones per floor
space, and a relatively large number of mammalian taxa,
with relatively equal importance of representation, than
HP 12. Most of the mammal fragments are small and
the size range of the fragments is not different from that
of the other houses (64% are less than 2 cm, 35% are 2-
8 cm, and 1% are greater than 8 cm).

In addition, Stratum VIII has a significantly higher
density of fish remains than do the floors of the other
three housepits (86% of the assemblage are fish, as
opposed to 26% from the HP 12 floor). A large number
of these remains are articulated fish spines and ribs,
indicating relatively intact fish parts were left on the
floor. This suggests little disturbance has occurred to
floor deposits since the remains were left and that fish
may have been handled or processed differently in
Stratum VIII than in HP's 7, 3, and 12. Earlier
occupations in HP 9 also contain frequent, articulated
fish remains on the floor (Vol. I, Chap. 10), suggesting
fish handling in HP 9 did not change through time.

The distributions of fish and non-fish remains in
HP 9 (Stratum VIII) indicate that the bones are densest
in the southeast part of the floor; and this is where the
few large bones were recovered. Remains in the other
sections concentrate near the floor periphery and no
clear domestic emits can be identified with the faunal
data. Rather, the southeastern part of the floor may have
been used for animal food processing or garbage
dumping, while other areas were cleared through
trampling and/or cleaning. The presence of concen-
trated cobbles in the southeast suggests that the
accumulated fish and mammal remains in that area are
more likely debris from dumped floor material.

Zooarchaeological Analysis

The differences between HP 12 and HP 9 (Stratum
VIII) could be explained by differences in abandonment
conditions and/or differences in usage of the two
structures. Differential housecleaning is not probable
because the remains from Stratum VIII are not larger
than remains from the other structures. It is the
frequency of small fragments which differs. HP 9
apparently did not bum down as the other structures
discussed here did, supporting the idea that different
abandonment conditions contributed to the differences
in the remains. Few bones are burned (5%) relative to
the other structures (14% in HP 12,33-50% in the other
houses). While this is probably partly due to the fact
that the structure did notbum, the lack of fire-reddened
areas on the floor suggests bones may have been
butchered there for consumption elsewhere and that
garbage bones were not put into hearths (or that the
hearths were cleared out prior to abandonment), and/
or that the fragments are debris from bone toolmaking.
Different usage is also suggested on the basis of the
artifact analysis. Alexander (Vol. Ill, Chap. 7) suggests
that Stratum VIII was used on an intermittent basis for
hideworking and antler processing and preparation for
hunts. She notes that the relatively high diversity of
stone, bone, and antler artifacts suggests special
activities and that some of these suggest high status.
The unusual attributes of the faunal assemblage and
the presence of loon (Gavia immer) bones (found
nowhere else at the site), dentalium, and many large
antler fragments supports this assessment. The large
amount of remains on the floor, particularly in the
southeast, suggests small faunal debris was left/
dumped on the floor at the time of abandonment, while
the unusual faunal assemblage attributes, taxa, and
artifacts suggest the structure was used for activities
differing from those in HP 12.

Conclusions

In support of our hypothesis, the density and
diversity of faunal remains correlates well with
housepit size. The largest housepit has the greatest
density of remains, followed by the medium housepit.
Similarly, faunal species richness was correlated with
housepit size. Density of faunal remains across house
floors at the Ozette site are also found to correspond to
social status differences among the occupants of the
structures, although the highest status house contained
the least faunal debris (Samuels 1991). This is explained
by different housecleaning practices among the
occupants of the structures (Samuels 1991).
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The largest structure examined at Keatley Creek
exhibits regular, repeated patterning of faunal remains.
Faunal remains in the large housepit are associated with
a number of storage pits and fire-reddened areas, and
artiodactyls and fish seem to have been processed and
consumed in four distinct areas of the house. In contrast,
faunal remains in the medium structure are less discrete,
although concentrations of fish associated with fire-
reddened areas and storage pits suggest two animal
consumption/processing areas within the house. This
suggests that activities related to the consumption and
processing of animals in this house were more communal
than in the large house. The small housepit has the
simplest pattern, with a single, diffuse concentration of
remains, suggesting that animal processing activities
were communal in.this structure as well.

The four distinct consumption/processing areas
associated with storage pits and hearths indicate the
presence of four domestic groups in the large housepit.
These faunal consumption/processing areas are
distinguishable form each other by the presence of
special faunal items or evidence for distinct types of
activities, such as woodworking. This suggests
differential socioeconomic rank among the four
domestic groups in the large house.

The presence of more artiodactyl in the large house
may indicate differential access to deer and the
presence of dog remains in the large house, apparently
treated in a special way, may be related to the use of
hunting dogs documented ethnographically. Ethno-
graphically, hunters were afforded high status and
wealth (Romanoff 1992b). There were few formal
hunters because it required a great deal of difficult
training and energy output. Also, deer may have been
avery important source of protein during times when
salmon runs failed, when salmon stores were
depleted, or when salmon stores went rancid
(Romanoff 1992hb).

The patterning and size distributions of remains on
the floors of the large, medium, and small housepits
indicate housecleaning activities and trampling kept
the floors relatively clear of large debris and suggest
that most of the remaining fragments were in primary
context. The small remains from floor deposits were
useful for discerning probable living and animal
processing areas within housepits, as Stahl and Zeidler
(1991), among others, have predicted from ethno-
archaeological research. Also, the patterning of remains
from roof deposits yielded information concerning
refuse dumping and butchering areas.

Most mammal remains recovered from all housepit
deposits at Keatley Creek were highly fragmented,

probably for marrow extraction and bone tool manu-
facturing. In addition, evidence for cleaning up of
large bone fragments from the floors implies that any
large bone remains originally left on the floors were
removed. Thus, much of the detail concerning
butchering patterns and sharing of parts of artio-
dactyls within the pithouses is lost, although the few
deer obtained in the winter appear to have been
widely shared in the houses.

The faunal data support the hypothesis that larger
residential housepits will exhibit greater internal
socioeconomic differences than smaller housepits. The
regular, repeated patterning of faunal remains on the
floor of the largest housepit indicate that it was
divided into distinct domestic groups. These sub-
groups exhibit variability with respect to the char-
acteristics of animal remains, some of which may be
attributable to variability in socioeconomic ranking
within the house. Inhabitants of the medium-sized
housepit appear to have processed and consumed
animal food communally in a few areas of the house
and there are no indications of status differences
related to animal remains. Inhabitants of the small
housepit appear to have processed and consumed
animal food communally as might be expected of
several closely related nuclear families or a cooper-
ating extended family.

The faunal data also support the hypothesis that
housepit size correlates with socioeconomic status.
The large housepit has the greatest density and
diversity of remains, and has particularly high
densities of artiodactyl, fish and dog. Differences in
species richness indicate that more diverse activities
took place in the largest housepit. These data,
apparently less communal animal food processing,
and special access to exotics and trade items, suggest
that the large housepit was a relatively wealthy
household compared to the medium and small houses
and that the wealthy inhabitants may have included
hunters. The suggested access to different species of
salmon in the large housepit may be another
indication of higher status and wealth.

The faunal assemblage from HP 9, Stratum VIII, a
housepit floor similar in size and time of occupation to
the small housepit, suggests that this small pithouse
was used for different activities than the other houses.
It may have been used as a special purpose structure
rather than primarily as a dwelling, and suggested
animal-related activities include antler-tool processing
and artiodactyl butchering. The assemblage contains
items that suggest the structure was used by high-status
individuals.

132



References

Alexander, D.

1992a Environmental Units. In Brian Hayden (Ed.), A
Complex Culture of the British Columbia Plateau, pp.
47-98, U.B.C. Press, VVancouver.

Alexander, D.

1992b A Reconstruction of Prehistoric Land Use in the Mid-
Fraser River Area Based on Ethnographic Data. In
Brian Hayden (Ed.), A Complex Culture of the British
Columbia Plateau, pp. 99-176, U.B.C. Press, Vancouver.

Bartram, L.E., E.M. Kroll, and H.T. Bunn

1991 Variability in Camp Structure and Bone Food
Refuse. Patterning at Kua San Hunter-gatherer
Camps. In EM. Kroll and T.D. Price (Eds.), The
Interpretation of Axchaeological Spatial Patterning, pp.
77-148. Plenum Press, New York.

Gifford, D.P.

1980 Ethnoarchaeological Contributions to the Taphonomy
of Human Sites. In A.K. Behrensmeyer and AP. Hill
(Eds.), Fossils in the Making: Vertebrate Taphonomy and
Paleoecology, pp. 93-106. University of Chicago Press,
Chicago.

Hayden, B.

1979 Paleolithic Reflections: Lithic Technology and Ethno-
graphic Excavation among Australian Aborigines.
Australian Institute of Aboriginal Studies, Canberra.

Hayden, B., M. Eldridge, A. Eldridge, and A. Cannon

1985 Complex Hunter-Gatherers in Interior British
Columbia. InT.D. PriceandJ. Brown (Eds.), Prehistoric
Hunter-Gatherers, pp. 181-199. Academic Press, N.Y.

Langemann, E.G.

1987 Zooarchaeology of the Lillooet Region, British
Columbia. Unpublished M.A. thesis, Department of
Archaeology, Simon Fraser University.

O'Connell, JF.

1987 Alyawara Site Structure and Its Archaeological

Implications. American Antiquity 52:74-108.

Zooarchaeological Analysis

O'Connell, J.F., K. Hawkes, and N.B. Jones

1988 Hadza Hunting, Butchering, and Bone Transport
and Their Archaeolgical Implications. Journal of
Anthropological Research 44:113-161.

Plog, S. and M. Hegmon

1993 The Sample Size-richness Relation: The Relevance of
Research Questions, Sampling Strategies, and
Behavioral Variation. American Antiquity 58:489—4%.

Romanoff, S.

1992a Fraser Lillooet Salmon Fishing. In Brian Hayden
(Ed.), A Complex Culture of the British Columbia
Plateau, pp. 222-265. U.B.C. Press, Vancouver.

Romanoff, S.

1992bThe Cultural Ecology of Hunting and Potlatches
Among the Lillooet Indians. In Brian Hayden (Ed.),
A Complex Culture of the British Columbia Plateau, pp.
405769. U.B.C. Press, Vancouver.

Samuels, S.R. (editor)

1991 Ozette Archaeological Project Research Reports. Vol.
1. WSU Department of Anthropology Reports of
Investigations 63. National Park Service, Pacific NW
Regional Office.

Stahl, PW. and J.A. Zeidler

1991 Differential Bone-refuse Accumulation in Food-
preparation and Traffic Areas on an Early Ecuadorian
House Floor. Latin American Antiquity 1:150-169.

Stevenson, Marc G.

1991 Hearth-associated Artifact Assemblages. In Ellen M.
Kroll and T. Douglas Price (Eds.), The Interpretation
of Archaeological Spatial Patterning, pp. 269-299.
Plenum Press, New York.

Yellen, J.E.

1977 Cultural Patterning in Faunal Remains: Evidence
fromthe IKung Bushman. In D. Ingersoll, J.E. Yellen,
and W. McDonald (Eds.), Experimental Archaeology,
pp. 271-331. Columbia Press, New York.

133



Karla Kusmer: Chapter 7



Chapter 8
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Prehistoric Salmon Utilization
at Keatley Creek

Kevin Berry

A A » A A

Introduction

This analysis of prehistoric salmon remains from
near Lillooet, British Columbia shows how salmon
species were differentially used within one prehistoric
community and how salmon utilization has changed
from prehistoric to historic times. The documentation
of differential use of salmon species between housepits
is one of the most important ways of investigating
socioeconomic organization due to the high value of
some species and the low value of others. Five species
of salmon make their way up the river systems of
Northwest North America each year to spawn. Each of
these species played a unique role in the cultures of
various peoples in the Pactfic Northwest. Within the
Plateau Pithouse Tradition on the Canadian Plateau,
dependence upon local salmon resources has been
identified as one of the main characteristics of the
culture (Richards and Rousseau 1987).

These anadramous fish exhibit very predictable
behavior, at least in terms of such things as subsistence,
mobility and seasonality. Each of these species of salmon
exhibit unique qualities which influence the ways in
which a culture might procure, process, and use the fish.
Such qualities as fat content, difficulty of catching the
fish, the season of spawning, the number of fish of each
species which return up the river each year, the size of
the fish, and even the taste are important traits. These
differences can dictate which species are used, how fish
are processed (drying, filleting, immediate consumption,
extraction of salmon oil, pulverization) and how they
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are preserved and stored (Kennedy and Bouchard 1992;
Romanoff 1992). Given these considerations it is
reasonable to assume that certain species would be more
desirable than others, and we know that ethno-
graphically such things as status and inherited rights
were related to the harvesting of specific species from
owned locations (Romanoff 1985). It is the question of
whether this cultural practice existed in prehistoric times
on the British Columbian Plateau to which this study is
oriented.

Methodology

Most fish accrete new bone material to their vertebra
as they grow and develop throughout their lifespan.
In temperate environments a fish will experience
different rates of growth between summer and winter,
creating rings which may be seen on a vertebrae. These
rings are formed by the slower growth rate in winter
leaving a narrower, more dense structure, and the
summer growth being seen as a wider, less dense ring
(Casteel 1976).

The occurrence of annual growth rings on fish
vertebrae was first recognized over two hundred years
ago. This trait has since been noted as a potential tool
in estimating seasonality through either visual
examination of the vertebrae in some cases, or by thin
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Figure 1. A four-year-old salmon vertebrae from the Keatley
Creek site showing four winter growth rings.

sectioning, polishing and examining under a micro-
scope in others (Casteel 1976). This phenomenon had
not been exploited much by archaeologists until arecent
study by Cannon (1988) used radiography in an attempt
to differentiate species within a collection of salmon
vertebrae from the Namu Site on the Central B.C. coast.
The growth annuli on the vertebrae was quite readily
visible with the dense winter rings appearing as white
(radio-opaque), and the less dense summer rings seen
as dark (radiolucent). Cannon verified that these rings
were in fact measuring the age of the fish by correlating
his test results on known comparative specimens of
salmon, comparing ages based on vertebrae to those
determined using scales, and by comparing weight
estimates based on each ring to known average weights
(Fig. 1). Cannon's study seems to indicate that this
method is quite efficient for determining the biological
age of large numbers of vertebrae. Because each species
of salmon has a distinctive age range during which it
will spawn, the study of large samples from riverine
locations can allow inferences to be made as to the
species of salmon represented and hence the season,
nutritional value, and necessary fishing technologies.

Oncorhynchus SP.
(Pacific Salmon)

Pink salmon (Oncorhynchus gorbuscha also known
as Humpback), invariably spawn at two years of age
during the months of September and October. They are
found in most river systems from California to Alaska
and are generally a weak fish, not being able to traverse

more than four or five hundred miles upriver. Because
they are not generally strong swimmers, pink salmon
may commonly be found near the banks of fast moving
sections of the river. Pink salmon are not a preferred
species by natives and ethnographically these salmon
seemed to be quite insignificant to the everyday diet of
the Interior peoples (Romanoff 1985; Teit 1906; 1909).
Often this aversion to pinks has been attributed to their
small size and their lack of taste when compared to the
spring and the sockeye, although it is acknowledged
that they are one of the easiest fish to catch and to dry,
probably second only to the chum in their qualities of
preservation.

Spring salmon (O. tshawytscha, also known as king,
chinook, or tyee) spawn at three to eight years of age,
but mostcommonly at four or five years old. In the Fraser
River the two main runs occur in March-April and in
late summer (August-September). Spring salmon are
also found throughout the Northwest Coast and, being
strong swimmers, they may travel well over a thousand
miles upriver. These salmon will almost always stick to
the deeper and/or swifter parts of the river and thus are
the most difficult to catch. These fish are the largest of
all the salmon, and also one of the most preferred by
natives. They are generally quite oily and generally
require more attention in the processing and drying
stages than any other species. Ethnographically among
the Lillooet they were the most valued of fish and the
locations at which these fish could be caught were
generally owned. Because of their size, strength, and
habitat, these salmon required a more complex fishing
technology than any other species (Romanoff 1985).

Sockeye salmon (O. nerka, also called bluebacks or
red salmon) usually spawn at four or five years, although
they have been reported as old as eight years of age on
occasion. The sockeye salmon spawn as far as 650 miles
up the Fraser River from June to November, peaking in
July. These salmon are relatively strong swimmers and
are able to navigate quite strong rapids, similar to the
spring salmon. In terms of desirability among the
peoples of the Fraser River, these fish were and are
second only to the spring salmon. Some individuals
would argue in favor of these fish above all others in
terms of their balanced oil content and rich flavor. This
factor also makes the drying of sockeye difficult, and
many ethnographers note that this type of salmon is
often immediately consumed or traded (Romanoff 1985;
Bennett 1973; Kennedy and Bouchard 1978).

Chum salmon (O. keta also called dog salmon)
usually spawn in the northern areas of their range at
five years of age, and in some central and southern areas
such as the Fraser River system, they are more com-
monly present at four years of age, although five-year-
olds may be found. Chum salmon spawn quite late, in
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October and November, following the pink runs. These
fish are not commonly found any great distance from
the salt water, however, in the Yukon river they do
travel over 2,000 miles upriver. They do not run more
than 200 miles up the Fraser at the present time,
although this may not have always been the case (Healy
1986). The popularity of this fish varies throughout the
Northwest, some scorn it as a tasteless fish, while others
praise it for its preservation qualities. Boas (1921)
observed that the chum dried to the point that it
resembled a board; he noted it also tasted like one.

Finally, coho salmon (O. kisutch, also known as silver
salmon) invariably return upriver to spawn at three
years of age, in November and December. This species
of salmon is found in nearly all accessible rivers in the
Northwest. However, they are not commonly found in
the upper reaches of the Fraser, although some are
occasionally caught. Coho are slightly larger than pink
salmon and their preservation qualities are considered
tobe average (Romanoff 1985). The precedingbiological
data regarding salmon characteristics are taken from
Healy (1986), Cannon (1988), and Bennett (1973).

Xhe Keatley Creek Site

Based largely on ethnographies by James Teit (1906)
itis assumed that the prehistoric occupants of the Keatley
Creek site were moving between fishing camps by the
river in the summer and the pithouse village in the
winter. At present no substantial fishing stations have
been identified in the immediate vicinity of the Keatley
Creeksite, but there are important fishing stations several
miles to both the north and south of the site. The rapids
located near Fountain (10 Mile Rapids), about four miles
south of the site have been recognized as one of the most
important salmon procurement sites in the region
(Romanoff 1985). It was from here and the rapids at
Bridge River farther south that both fresh and dried
salmon were traded to other groups for various
products, ranging from oolichan oil and dentalium shells
to obsidian (Teit 1906; Romanoff 1985). The rapids here
are such that awide cross-section of the available salmon
resources may be easily obtained, and there are
numerous archaeological sites adjacent to the rapids,
including the Fountain, Bridge River and Bell sites.

Salmon remains at the Keatley Creek site are found
in three basic contexts: 1) as isolated individual bones
found on occasion in floor fill, roof deposits, pits, or
posthole fill; 2) as partially articulated backbones or
individual vertebrae or other bones (usually post-cranial)
in living floor contexts and; 3) as groups of articulated
remains in pit contexts (often with ribs, rays, and
sometimes cranial remains). This indicates that the
salmon remains found at the site are either refuse or
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stored salmon which was never recovered. For the
purposes of this study it was decided to examine the
salmon remains from three housepits which had been
completely excavated, and two housepits which had
been tested, having storage pits containing large
guantities of articulated salmon remains. A wide range
of different size housepits was excavated in order to
determine if there were any differences in wealth,
resource use, or hierarchical organization in small versus
large housepits. One of the possible differences between
large and small housepits was postulated to be in salmon
use. Two of the housepits analyzed were quite large
(HP's 1and 7 are about 20 m in diameter), two were of a
medium size (HP's 3 and 6 are about 12 m in diameter),
and one was relatively small (HP 12 being about 6 m in
diameter). These housepits all represent early Kamloops
Horizon occupations (ca. 1,200 BP).

From the three completely excavated housepits, all
the remains from floor contexts as well as all remains
from abandoned storage pits inside the dwelling were
analyzed. By abandoned storage pit itis meant only those
pits which had some of their contents remaining,
including fully articulated salmon vertebral remains.
Other pit and posthole fill contexts were not examined.
The radiographs for this study were produced using the
H.G. Fischer model FP200 portable x-ray unit in the
Department of Archaeology, Simon Fraser University.
After preliminary tests it was decided that an output of
80 keV x-rays, at 15 mA, at 60 cm, for 1.5 seconds would
best reveal the growth annuli in the salmon vertebrae.

Salmon Age Categoiy Distributions

Combined with samples from pit contexts associated
with that specific floors, each sample from a housepit
floor can be considered as an analytical unit. Itis possible
to consider the samples of salmon drawn from the differ-
ent housepits on this site as independent of one another.
It should be remembered that these housepits are not in
fact sub-samples of the same deposit but are cluster
samples drawn from separate and possibly unrelated
housepit deposits. Therefore the data now presented will
focus on the distributions for individual housepits and
individual pits and floors within those housepits.

It is obvious from the first glance at the data that
there is a very real preponderance of two-year-old
salmon remains in most of the samples (Fig. 2). The
deposits from the smaller HP's 6 and 12 are 100% two-
year-old salmon. The medium sized HP 3 is over 90%
two-year-olds, with the remaining vertebrae almost
entirely composed of four-year-olds. It should be noted
that 10 three-year-old vertebrae were found in an articu-
lated floor context, representing a single fish. Housepits
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1 and 7, the largest on the site, contained a much
broader range of age categories than any of the other
housepits examined. The samples from these two large
housepits also differed greatly in terms of proportions
of salmon species represented. Housepit 1 contained
over 70% four-year-old vertebrae with the remaining
vertebrae being composed of two-year-olds (although
the HP 1 assemblage may not be representative due to
limited testing of its deposits). Housepit 7 on the other
hand revealed substantially less in the way of four-
year-old vertebrae and substantially more three-year-old
vertebrae. As was the case in other housepits, the
majority of vertebrae in HP 7 were from two-year-olds.
It should be noted that HP 7 also contained a small
guantity of five-year old vertebrae. When examined
more closely, HP 7 reveals interesting differences within
the structure. While the distributions in feature number
4 (likely a storage pit) and the floor contexts were quite
similar, having moderate quantities of two, three, and
four-year-olds, the slamon age distributions of feature
number 3 (also probably a storage pit) were quite
different, being totally composed of two-year-olds.

When examined as raw quantities of vertebrae, as
opposed to proportions, it is clear that two-year-old
salmon make up the bulk of all the samples. While there
are never more than 100 vertebrae from three, four, or
five-year-olds in the housepit assemblages, the vertebrae
from two-year-olds occur in numbers ranging from
under 50 to over 1,200.

2 years

Figure 2.

Species Inferences and Discussion

When the age distributions of salmon vertebrae
found in housepits at Keatley Creek are compared
with the spawning ages for each species of salmon it
becomes clear that certain inferences about the species
of salmon found at the site can be made. Because the
only salmon to spawn at two years of age is the pink
salmon (Orcorhynchus gorbuscha), it is safe to assume
that there are large proportions of pink salmon
represented in the samples. As has already been stated,
this species of salmon is small, easy to catch and
process (preserve), and spawns in the early fall
(September-October). Traditionally this has not been
considered to be an important species to the people
of this area (Romanoff 1985).

The second-most abundant age category is that of
the four-year-olds. There are three species of salmon
known to spawn at this age: spring, sockeye and chum.
The age ranges of these species are 3-8 years, 4-8 years
and 2-7 years respectively. However, we know that
most of the spring and sockeye that migrate this far up
the Fraser are four and five-year-olds (Healy 1986).
Coho, which are not abundant this far upstream, spawn
only at three years of age. Healy (1986) notes that spring
salmon in the Fraser are almost always within the four
to seven-year-old bracket, and that the modern-day
chum salmon in the Fraser are invariably four-
years-old. It would seem that much in the same way

3years nm 4 years

Distribution of salmon age-categories from within each housepit.
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that pink salmon found in upriver locations are
genetically selected to be stronger swimmers, chum
salmon's spawning age is genetically selected in a
river-specific manner (Healy 1986; Ricker 1989).
Because of the complications of these overlapping
age ranges, it is only possible to make a best-guess
as to the species represented by the three to five-
year-olds.

It was initially thought that the high proportions of
three-year-olds in HP 7 might suggest the presence of
coho salmon. However, Cannon (personal communica-
tion) has pointed out that despite the absence of any
significant quantities offish older than four years, these
three, four and five-year-old individuals could
represent spring or sockeye. He suggests that the older
and larger salmon might have been more difficult to
catch if they were able to travel against the stronger
currents in the middle of the river channel. Romanoff
(1985) also suggests that prehistoric populations in
areas may not have been able to effectively exploit the
populations of larger, stronger fish, given the more
advanced fishing technologies required. Based on these
arguments and the somewhat skewed distribution
towards smaller fish it seems very likely that the salmon
remains in HP 7 represent either three-year-old spring
or sockeye salmon. These arguments can also be
applied to the remains from the floor of HP 3.

From the seasonality of the spawning runs in the
Fraser it could also be argued that only sockeye and
chum runs would probably have been concurrent with
runs of pink salmon. Since pink salmon are represented
in greatest abundance in all housepits, it could also be
argued that the other species represented were captured
at the same time as the pinks, (e.g., if fish procurement
was scheduled so as to take advantage of the best
yielding runs). On this basis it is more likely that the
salmon found in HP's 7 and 3 represent sockeye, rather
than spring salmon.

Another possible way to explain the relative
proportions of different species of salmon vertebrae
involves different methods of processing between
spring, fall, and summer runs, as well as between
different species of salmon (Romanoff 1985). Romanoff
relates that the early runs of salmon are more fatty than
later runs and therefore are more difficult to dry.
Generally, itwas necessary to remove the backbone and
belly sections of these fish before any attempt was made
to preserve the flesh. When possible these oily, but tasty,
fish would be eaten immediately, processed into salmon
oil, or traded after labor intensive smoking and drying.
Romanoff writes that because it was difficult to process
and dry the first runs of spring and sockeye these would
often be rendered into oil. Because this salmon oil
production was a difficult process, only certain
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individuals who knew the procedure for this form of
reduction could utilize these salmon. This factor may
have been related to the ownership of fishing spots from
where the large, oily fish could be obtained. Given such
ethnographic behavior, itwould be reasonable to expect
early runs of spring and sockeye salmon to have a low
level of visibility in the archaeological deposits at winter
villages.

The proportions of species represented in HP 1 is
quite different from that of HP 7. The remains from
HP 1 are bimodal, with only two- and four-year-old
salmon represented. In fact, although the sample is very
limited, over 70% of the remains from this housepit are
four-year-olds. If these remains represent spring or
sockeye salmon one would also expect to see some
guantity of three-year-olds and substantial numbers of
five-year-old vertebrae. Since chum currently run in the
Fraser at only four-years of age the high proportion of
four-year-old vertebrae provide a good fit for this species,
although chum currently do not run this far upstream.

Differences also exist in the seasons at which the
various species of salmon spawn favoring the chum
interpretation of the four-year-old vertebrae. While the
majority of spring and sockeye spawn in the spring and
summer (with some small runs of sockeye in November),
pink and chum both spawn in the fall and would be
logically procured at the same time if fall was the
primary fishing season in the past—as indicated by the
preponderance of pink salmon remains. If chum salmon
ran farther upstream in prehistoric times we would
conclude that the four-year-olds found in HP 1 were
most likely chum. This inference could also be supported
by the distinctive qualities of these fish. While chum and
pink salmon are particularly easy to dry and preserve
with the backbone intact, sockeye and spring do not
usually fare well with this method although it should
be noted that late fall runs of sockeye are less fatty than
their counterparts which spawn earlier in the year
(Romanoff 1985). However, they are still not as easy to
dry as pink or chum. Because these late sockeye runs
occur in November, even later than pinks and chum,
the hot climate required for drying has largely passed
although late catches were sometimes freeze-dried or
even dried whole (Teit 1906; Kennedy and Bouchard
1992).

It should be noted that ethnographically, pithouse
villages were considered to be winter villages, and were
abandoned in the spring of each year. Investigations at
Keatley Creek largely support this seasonal pattern
(Vol. I, Chaps. 9,10). Thus it seems most likely that the
salmon being stored at the site would represent a fall
fishery, as the age and species data suggest. Other
species may also have been captured, but stored near
the river in elevated caches as documented ethno-
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graphically (Vol. Il, Chap. 2; Romanoff 1985; Kennedy
and Bouchard 1992).

In 1913, landslides forming high velocity rapids at
Hell's Gate, north of Yale, destroyed pink and sockeye
runs and weakened the spring salmon runs for many
years. Pink and sockeye salmon spawneries north of
Hell's Gate were not re-established until fish ladders
were built in the late 1940's (Ricker 1987; 1989; Healy
1986). If a prehistoric landslide were to block the river
or create large rapids, salmon populations could not
be re-established upstream until natural erosion and
downcutting processes made the river passable for the
weaker species of salmon (i.e., pink, chum, and coho).

Hayden and Ryder (1991) have proposed that the
abandonment of numerous large pithouse villages,
including the Keatley Creek site, about 1,000 to 1,200
years ago, may have been the result of a large scale
landslide which dammed the river and destroyed the
salmon runs upon which these villages depended for
food. As support for this hypothesis they cite the
evidence for a large landslide affecting the Fraser River
at Texas Creek, 16 km south of Lillooet. In addition to
the landslide remains at Texas Creek, cache pits located
on ariver terrace in Lillooet, covered by thick deposits
of fluvial sediments, date to around the same period
(Hayden and Ryder 1991). There are also indications
that there may have been massive landslides at about
the same time at Jones Bench, just a few kilometres
south of Lillooet (Ryder and Church 1986). The Cheam
Slide on the Fraser River near Chilliwack, B.C. is a well
known event which may be from the same general time
period as well (Fladmark 1992).

Given the fact that these landslides could explain a
shiftin salmon runs along the Fraser and the similarity
in seasonality and methods of processing between
chum and pink salmon, it is a distinct possibility that
the large numbers of four-year-old vertebrae found in
HP 1 represent chum salmon.

As the location from which the fishing is taking
place will often dictate what species are most likely to
be caught, the differences in salmon represented ateach
housepit might serve to indicate ownership of fishing
rocks or stations. Ethnographically ownership of
fishing stations was common, and such ownership
meant that individuals might have access to more
species of salmon, while those not owning a fishing
station would have more limited access and would
have had to rely upon public fishing locations or upon
other individuals who had salmon (Romanoff 1985;
Kennedy and Bouchard 1992).

The possible lack, or at least under-representation
of spring and sockeye salmon in the smaller housepits
could mean that in these houses the fishing technology

was simply not developed enough or was not being
used to catch these larger, stronger fish. It also could
be interpreted as meaning that the occupants of some
dwellings did not have the rights to acquire these
species of fish, or at least access to locations where these
species could be caught, or that occupants of smaller
dwellings had different processing or storage practices
—although this does not seem as likely. This argument
may tie in with the fact that there are currently not many
good fishing stations within several miles of the Keatley
Creek site making ownership of fishing stations seem
plausible. It should also be noted that the lack of good
fishing spots near the site may not have always been
typical of the locality (Hayden and Ryder 1991).

On the basis of the radiographic analysis we have
good indications that either spring or sockeye were
being taken by the occupants of HP 7 and to a lesser
degree, HP 3. This implies that the occupants had
either: a) the rights and ability to acquire these fish; b)
traded for these fish or; c) occupied the site at a time
when these species of salmon were spawning. Hayden
et al. (1985) and Hayden (1992) have argued that
complex social structures involving priviledged access
to important food resources operated in this area
historically and prehistorically. Kusmer (Vol. 1I, Chap.
7) has also found evidence of differential use of
terrestrial food resources, while Spafford (Vol. Il, Chap.
11) has identified different storage capacities and spatial
organization within the different sized housepits.
However, it is perhaps premature to link the different
proportions and types of salmon found within the
different sized housepits at Keatley Creek to inter-
pretations of socioeconomic differentiation.

There are numerous variables at play in this
situation which may dictate which species and what
proportions will be found in the archaeological record.
Afirst major variable is natural and cannot be predicted
or controlled at this point in time, and this is the
problem of cyclical variability in the size of the run.

It has been known for some time that there are
cyclical variations in the spawning runs of various
species of salmon. These variations can be in two, three,
or four year cycles, depending on the species, and sizes
of the same runs can vary by as much as 2-42 million
fish (Ricker 1987; 1989). In addition to these annual
variations, there are also variations in individual runs
of asingle species within ariver on a day-to-day basis.
This means that on any given day in a prehistoric
fishery the activity could be very intense or quite slow.
Romanoff (1985) noted that this will in turn affect
processing of the fish. When fish are running in great
numbers, the processing is the main limiting factor in
how much fish is actually caught. Thus minimal
processing is necessary to make a fish useful and the
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degree to which a fish may be butchered and processed
may not be a constant.

Another factor in the degree to which a fish may be
processed is the fat content of the fish. As has already
been noted, the earliest runs of salmon, particularly the
spring and sockeye, may need to have the backbone
and belly removed before drying. In other cases, it is
not desired, or even possible to dry the fish, and it is
rendered into oil, salmon powder, soup, given away,
or immediately consumed. In some instances back-
bones would be removed and stored separately, to be
used as a form of insurance in the event of famine
(Romanoff 1985; Kennedy and Bouchard 1978).

Variability also exists in the methods of storage.
Ethnographies record storage either inside or outside
the pithouse. The methods of storage outside of the
pithouse were in the form of juniper-lined pits and
wooden boxes built on platforms. These types of storage
could be either at the village site or near the river.
Romanoff (1985) notes that often the early spring and
summer runs would be stored in box caches near the
river. The reasoning for this form of storage was two-fold.
First, since the winter pithouse village site would not
normally be occupied in the summer (exceptions have
been noted in the case of old or infirm individuals—Vol.
I, Chap. 2) it would be inconvenient to transport the
salmon to the winter village. In the case of Keatley Creek,
the site is nearly 2 km away from, and 300 m above, the
Fraser River. As has already been noted, at the present
time the closest good fishing spots on the river are at
least 5 km north and south of the site, at Pavilion and
Fountain. The second advantage to caching the first
catches in boxes near the river was that these oily fish
would be given more opportunity to dry, as the strong
winds moving up the Fraser Canyon would blow
through the slat wood constructions, while the structures
would keep out scavengers. These boxes could then be
easily accessed in the winter, as opposed to external cache
pits which might be covered with snow, and be quite
frozen. The unfortunate characteristic of these box caches
is that they are not preserved in the archaeological record.
Thus we are confronted with the possibility that the only
species of salmon which we might expect to find in the
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Introduction

As part of the research into the prehistoric socio-
economy at Keatley Creek, a program was established
to systematically sample four subsquares within each
two meter excavation square across all floor deposits
(Vol. I, Chap. 1). The purpose of sampling the floor
deposits in this fashion was to obtain information on
relatively small cultural remains that would otherwise
pass through the 6 mm mesh that was being used to
screen all deposits. All floor samples were processed
using water flotation thereby separating the light
organic fraction from the heavier clasts, lithic, and
faunal residues. Screens at the bottom of the flotation
chamber retained all heavy material larger than 1 mm.
Recovered remains included charred botanical remains
(Vol. I, Chap. 9; Vol. Il, Chaps. 4,5), small mammal bone
fragments, small fish bones and fragments, small
debitage, occasional fragments of retouched stone tools,
and very rare bone artifacts such as beads. Flotation
samples were standardized at 1 liter of sediment.
Because floor sediments were generally 3-5 cm thick,
the taking of these samples from 50 X 50 cm subsquares
frequently involved removing the majority of the floor
sediments from sampled subsqures for flotation
sampling purposes.

There were several reasons for undertaking the
analysis of relatively small lithic and faunal remains.
First, Schiffer (1987:267-269), Fladmark (1982) and
others had argued that large cultural remains were
those most likely to be picked up to be used elsewhere
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or cleaned up as secondary refuse to be dumped at a
distance from the activity locations of manufacture and
use. Thus, by monitoring the small size range of cultural
remains, it should be possible to more accurately
identify actual manufacturing loci on living surfaces
and thus more accurately identify the activity areas on
living floors that were critical for making inferences
about the socioeconomic organization at Keatley Creek.

The second reason for using this approach is that the
production of individual flakes is much more abundant,
by several orders of magnitude, in the smaller size
ranges than in the larger size ranges during tool
manufacturing (Fladmark 1982). Therefore, Fladmark
has proposed that the study of "microdebitage," that
is, flakes less than 1 mm in size, should be highly
sensitive to, and indicative of, site and activity locations.
By extension, monitoring the small size range of flakes
and fauna should provide a relative idea of the
magnitude of manufacturing activities occurring at
different locations on a living surface. We opted to
modify Fladmark's original approach due to the
excessive amount of time that the analysis of sediment
samples less than 1 mm would require using micro-
scopes, especially considering the large number of
samples involved in our analyses. However, the same
logic used by Fladmark should also be applicable to
slightly larger lithic and faunal remains. Thus, we chose
to examine the distribution of lithic and faunal remains
in the 1-10 mm size range. To distinguish these remains
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from Fladmark's "microdebitage" and the macro-sized
remains recovered from the 6 mm mesh screens (Vol. |,
Chaps. 12-16; Vol. Il, Chaps. 11-14), we decided to refer
to this size level of remains as "mesodebitage" and
"mesofaunal remains." Separation of these remains
from the heavy fraction of one liter soil samples could
be accomplished relatively efficiently (in about an hour
per sample) usingjewelers' magnifying headglasses or
large mounted magnifying glasses.

Athird reason for undertaking this analyis was that
contemporary studies had shown that significant
information on faunal use could be missed by
employing only 6 mm mesh screens, especially where
fish and small rodents were present or economically
important. Thus, we wanted to determine whether or
not the macro-sized faunal remains that were recovered
from the 6 mm mesh screens represented a biased view
of faunal utilization or distribution across the floors.

A final reason for using these sampling procedures
was that they represented a reasonable compromise
between the time and effort-intensive procedures of
screening all floor sediments through 1 mm mesh
screens on the one hand, and the desirability of docu-
menting the basic types of patterning represented by
these remains across the housepit floors on the other
hand. Without knowing what types of results might
emerge, or even whether floor deposits were being
successfully identified in the field, the taking of samples
from each square meter across living floors seemed
appropriate for providing adequate monitoring of any
recurring prehistoric activities on those floors. While a
more intensive level of sampling would have certainly
increased the clarity of the patterns that emerged, it
would have required greatly increased processing and
analysis time as well as higher levels of funding to
achieve any increased clarity. In the case of botanical
remains, itsimply would have been impractical to have
any more material analyzed.

Results

This section presents the results of our analyses of
the heavy fractions of soil samples that we were able
to analyze on a housepit by housepit basis. The squares
depicted in the figures represent actual locations that
soil samples were obtained from. Deviations from in-
tended systematic sampling locations were due to local
factors such as roots and pits, or to excavator forgetful-
ness, as well as to subjective assessments that some areas
were important to sample due to the proximity of vari-
ous features such as hearths or indications of activity
areas using other excavational observations. The range
of absolute frequencies represented by the shading of

Table 1. Summary Data for Heavy Fraction Floor Samples
from Keatley Creek (EeR17); Housepits 3, 7, and 12 (1991)

Number of

Elements Mean S. Dev.
Housepit3 N =57 ssq
Lithic 1,171 20.54 31.72
Salmon 670 11.75 24.87
Non-salmon Fauna 164 2.88 10.59
Housepit 7 N =109 ssq
Lithic 2,990 27.43 24.13
Salmon 2,260 20.73 39.13
Non-salmon Fauna 828 7.60 20.26
Housepit 12 N =21 ssq
Lithic 226 10.76 22.95
Salmon 310 14.76 31.56
Non-salmon Fauna 13 .62 1.32

the sampled squares was determined by probability
levels of random item occurrences established using
Poisson distributions. Thus, shading used on these
maps indicates that the lithic or faunal counts in those
squares were below the 5% probability level of
occurring on the basis of a Poisson distribution (white
squares), that the actual counts fell within the 5-95%
range of probability of occurring using a Poisson
distribution (gray squares), or that the actual counts
were above the 95% level of occurring as a non-random
pattern on the basis of Poisson distributions (black
squares). For instance, in HP 7, there are 109 sampled
locations across the floor. A Poisson distribution
predicts that there should be 5 sampled locations with
counts below a 5% probability. In reality, there are 45.
Summary data are provided in Tables 1 and 2.

JJousepit 12

Housepit 12 is one of the smaller housepits to be
completely excavated (Vol. lll, Chap. 8). It corresponds
to the poorer, more ephemeral, and more communally
organized type of residence at Keatley Creek (Vol. II,
Chap. 1).

Fauna (Fig. 1): Only salmon elements are shown
because the very low numbers of non-salmon fauna
rendered analysis of little use. The more abundant
salmon remains, however, clearly cluster in asingle area
against the north wall of HP 12, very close to the loca-
tion of the ephemeral hearth observed on the floor. This
corresponds to acommunal food preparation and con-
sumption pattern, supporting similar inferences made
on the basis of larger salmon and non-salmon remains
recovered from the 6 mm mesh screens (Vol. n, Chap. 6).

144



Lithics (Fig. 2): As with the macrodebitage and artifact
distribution, there are several localized occurrences of
mesodebitage that correspond quite precisely in general
to the major macrodebitage distributions, including a
major concentration along the east wall and south of the
hearth and against the north wall. The central and
peripheral concentrations may simply reflect places
where activities with different space requirements
occurred. Activities that could be done in small spaces,

Analysis of Mesodebitage and Mesofauna

such as basketry or clothes making or making foreshafts,
probably occurred in bedding or eating areas, as in other
housepits. In fact, utilized flakes are strongly concen-
trated in these areas in HP 12 as well as in HP 3 (Vol. II,
Chap. 11). Activities requiring more space such as spear
maintenance, probably occurred toward the center of the
floor not far from the hearth locations and it is in these
areas that notches are strongly concentrated in all three
houses discussed here.

Table 2. Summary Data for Cumulative Poisson Distributions for Housepits 3, 7, and 12 for Lithic, Salmon, and Non-

salmon Faunal Elements

Actual Expected
<5% <5%

Housepit 3

Lithic 25 3
Salmon 28 3
Non-salmon Fauna 0 3
Housepit 7

Lithic 45 5
Salmon 69 5
Non-salmon Fauna 44 5
Housepit 12

Lithic n 1
Salmon 15 1
Non-salmon Fauna 1

Housepit 12
Salmon elements

Figure 1.  The distribution of fish bones (>1 mm) across

Actual Expected Actual Expected
Mean Mean >95% >95%
24 51 8 3
23 51 6 3
54 51 3 3
40 99 24 5
21 99 19 5
52 99 13 5

8 19 2 1

2 19 4 1

19 19 2 1
Housepit 12

Lithic debitage

0 1 2m

Figure 2. The distribution of mesodebitage across the

the floor of HP 12, as recovered from the heavy fraction of floor of HP 12, as recovered from the heavy fraction of

flotation samples taken from the outlined squares.

flotation samples taken from the outlined squares.
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JJousepit3

Housepit 3 is a moderate sized housepit that
corresponds to a moderately wealthy and enduring
corporate group with some characteristics of both
communal activities and hierarchical organization.

Fauna (Fig. 3): The distribution of salmon remains
again corresponds relatively closely to the distribution
of macro-sized salmon elements with several concentra-
tions around the center of the floor plus one high
concentration against the north wall. Some of the minor
discrepancies between the macro-remain analyses and
the flotation analysis of distributions can be attributed
to the lack of samples taken from areas of high densities
of macro-sized remains. The separateness of the
observed concentrations of macro- and meso-sized
remains probably reflects the independent domestic
status of several domestic groups within HP 3,
however, as discussed in Volume Il, Chapters 1 and 7,
the precise interpretation of salmon remains is
consistent with several different scenarios. The non-
salmon meso-faunal remains did not exhibit any

Number of salmon elements/
1 litre floor sample

zD

] <6
D 7-17
g >18
L]
2m
Figure 3.  The distribution of fish bones (> 1mm) across

the floor of HP 3, as recovered from the heavy fraction of
flotation samples taken from the outlined squares.

interpretable patterning possibly due to the limited
absolute counts of these remains; the results have not
therefore been illustrated here.

Lithics (Fig. 4): The distribution of HP 3 meso-
debitage also corresponds very closely to the distri-
bution of macrodebitage and artifacts (Vol. Il, Chap.
11) with most discrepancies accounted for by the lack
of sampling in some areas of high macrodebitage
occurrences. Of special note is the fact that most of the
concentrations occur around areas that were interpreted
as ephemeral peripheral hearths on other grounds, and
that like macrodebitage, the mesodebitage concentra-
tions occur between these hearth locations and the
house walls. This strongly indicates that the preferred
area for stone working or resharpening was in the
general sleeping and in some cases eating areas. The
relatively limited occurrence of mesodebitage near the
center of the floor may indicate that working space in
this larger house was generally adequate near the walls
for most purposes.

Housepit 3
Lithic debitage distribution

o <12
/\ -
u “ju
0 1 2m
Figure 4. The distribution of mesodebitage across the

floor of HP 3, as recovered from the heavy fraction of
flotation samples taken from the outlined squares.
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J-Eousepit 7

Housepit 7 is the largesthousepit that was completely
excavated. It exhibits the most hierarchical internal
organization of any housepit fully excavated and was
also the wealthiest and probably the longest lasting.

Fauna (Fig. 5): The distribution of small salmon
elements bears a strong resemblance to the distribution
of macro-sized elements (Vol. Il, Chap. 7). Both distri-
butions show a very strong concentration in the south-
east, the northeast and the northwest sectors. As dis-
cussed in Volume Il, Chapter 1, there are anumber of
scenarios that can account for these concentrations.
Irrespective of which scenario is chosen, however, these
results indicate that the preparation or consumption
of boney parts of salmon was occurring on both sides
of the house, with the greatest intensity on the east side
of the house. However, a few additional details are of

Housepit 7 Eerl 7
Salmon (NISP) / litre sample

Figure 5. The distribution of fish bones (> 1mm) across the floor of HP 7, as
recovered from the heavy fraction of flotation samples taken from the outlined

squares.
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interest. These include the localized clusters of small
salmon remains along the southern and western walls
in sleeping or storage areas. For the most part, these
also appear to correspond to separate domestic groups
as indicated by hearth locations in front of these
concentrations. Other concentrations also occur in
proximity to hearths, including the extensions into the
center of the floor near small hearths in the floor center.
The lack of dense macroremains in some areas where
meso-remains are strongly represented (e.g., along the
southwest wall) may be due to the more fastidious and
systematic cleanup of the higher status individuals in
these domestic areas as documented ethnographically
(Vol. Il, Chaps. 1, 7).

The non-salmon faunal elements (Fig. 6) also
correspond generally to the macro-sized faunal element
distribution (Vol. Il, Chap. 7). How-
ever, in contrast to the macroremains,
the distribution of mesoremains
makes it abundantly clear that the
most intensive reduction of bone
occurred in the south and south-
west, i.e., in sectors where other
indicators suggest that the highest
status domestic groups may have
resided (Vol. Il, Chap. 1). Since deer
meat was of exceptionally high
value, this distribution would seem
to support inferences of high status
for residents in these sectors. The
discrepancy between these meso-
sized concentrations and the weak
occurrence of macro-sized remains
in the south and southwest may
again be due to the more fastidious
cleanup behavior of the higher
ranking domestic groups. The lack
of any concentration in the northeast
and east also reinforces other infer-
ences about these areas being the
least desirable or the lowest status
domestic locations within HP 7.

Lithics (Fig. 7): The distribution of
mesodebitage again corresponds
quite closely to the distribution of
macrodebitage (Vol. I, Chap. 7). As
in the previous housepit floors, it is
interesting to observe that there are
strong concentrations associated
with hearth areas and that many of
the densest occurrences occur
between the hearths and the walls
thereby indicating that considerable
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stone working did, in fact, occur in these sleeping and
eating locations. Thatis, the occurrence of lithics in these
areas isnot primarily due to storage of material produced
elsewhere along the walls. Similarly, if sweeping had
displaced significant amounts of material, this would
be expected to concentrate small remains in the least used
middle of the floors rather than in the intensively used

Housepit 7 EeR1-7
Salmon (NISP) /1 Litre Sample

Housepit 7
Non-Salmon Faunal Elements

0 1 2m

Figure 6. The distribution of non-fish bone fragments (>1 mm)
across the floor of HP 7, as recovered from the heavy fraction
of flotation samples taken from the outlined squares.

sleeping and eating peripheral zones. What we observe
is exactly the opposite and it therefore seems unlikely
that sweeping constituted a significant factor in the
formation of deposits inside houses.

There are also considerable concentrations of
mesodebitage around the hearths even extending into
the central floor area in some cases. These probably
represent people taking advantage of the warmth and
light of fires when they were lighted. Of special interest
is the heavy concentration represented in the southeast
sector, which is also the locus for the single most
important concentration of salmon remains. Since other
indicators for this domestic group are more consistent
with a low ranking family within the house, this
evidence for high levels of food and stone processing
may support the inference that slaves were doing many
of the most onerous tasks in the household such as
cooking and much of the simple repetitive wood-
working, basketry preparation, and hide working tasks,
as documented ethnographically (Vol. Il, Chap. 1). The
much more pronounced indication of stoneworking in
the southern half of the house as compared to the north
is also intriguing since this is not apparent in the much
more balanced overall distribution of macrodebitage
around all of the peripheral hearths of HP 7. It is
possible that more stoneworking activity was taking
place in the south but that, like the faunal remains,
domestic groups in the south cleaned up the larger
pieces of waste more systematically and regularly.

Conclusions

The analysis of the mesoremains at Keatley Creek
has provided extremely valuable confirmation of
many of the results obtained from the analysis of
macroremains and in some cases has added interesting
refinements to interpretations based on those analyses.
In particular, analysis of the faunal remains from the
heavy fraction of the flotation samples has shown that
the assemblage recovered from the 6 mm mesh screens
is not biased in any significant way and has not left
out or misrepresented any species or their relative
importance. Moreover, both the mesofauna and
mesodebitage have displayed a very high degree of
correspondence with their macro-sized complements.
Distribution patterns at both size levels of analysis
display consumption and production activites
primarily focused around hearths and sleeping areas,
as might be expected. All analyses indicate that the
central floor areas were not frequently used for any
of these activities except in the smallest house where
headspace and working space would have been
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especially constrained except for the central areas of
the house. Some of the more interesting new insights
that the analysis of mesoremains have provided are
the indications that fish bones were also being
consumed in the southwest and south sectors of HP 7
and that almost the entire southern half of the HP 7
floor seems to have been the site of much more
intensive bone reduction and stone working activities
than the northern half of the house. This may be
related to different status-related activities and
productivity levels of the south versus the north
domestic groups. It will certainly be interesting to see
if other large housepits exhibit a similar kind of
dichotmous organization.

Housepit 7
Number of lithic elements
1 litre floor sample

O <18 n
H 19-35 *
H >36

Figure 7. The distribution of mesodebitage across the floor
of HP 7, as recovered from the heavy fraction of flotation
samples taken from the outlined squares.
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These strongly patterned results reinforce the con-
clusion that floor deposits were accurately identified
by excavators and that there has not been significant
mixing of deposits. Moreover, as in the analysis of floor
materials at the Ozette site on the Coast (Samuels
1991:268), the results of the mesodebitage analysis
indicate that there has not been any significant lateral
displacement of sediments or cultural remains between
floor sectors or zones. This strongly supports the
suggestion that sweeping was of minimal importance
in the cleanup of materials on the floors and, if used at
all, may have only been used to clean off mats used for
sitting and eating (Vol. I, Chap. 17). The results also
indicate that most of the macrodebitage recovered from
the floor was, in fact, left at the place of production,
although clearly the largest elements from core
reductions were removed from the assemblage and
stored or used elsewhere (Vol. I, Chap. 13). This helps
explain the generally small size of the debitage and tool
fragments in the housefloor assemblages.

Finally, given the generally high absolute amounts
of debitage in the 1-10 mm range produced by most
core reduction activities, the absolute levels of meso-
debitage recovered from all the housepit floors indicates
a rather surprisingly low intensity of reduction
activities, and even of resharpening activity. For a single
50 cm square to contain less than 40 pieces of meso-
debitage as the cumulative result of an entire winter's
occupation, not to mention 10-20 such winter occupa-
tions, seems remarkably little. Yet this is roughly the
level used for identifying the most intense activity areas
and there are very few sampled squares that manage
to exceed this level of occurrence. The great majority
of sampled squares fall well below this level. The same
observation can be made of the even lower levels of
bone fragmentation reflected in these samples, especi-
ally considering the fact that the vast majority of mam-
mal bones were heavily reduced. To us, the low
incidence of small remains indicates that indoor winter
manufacturing activities were episodic and infrequent
at best and that relatively few animals were killed and
butchered during the average winter occupations of
housepits, an inference also derived from environ-
mental considerations and macroremains (Vol. |, Chaps.
10, 17). Undoubtedly, some lithic-using and manu-
facturing activity took place outside when weather
permitted (Vol. I, Chap. 14). All these observations are
valuable insights for understanding what life inside
pithouses was like during the coldest and darkest part
of the year.
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Chapter 10

The Cultural Significance of Domestic Dogs
IN Prehistoric Keatley Creek Society
David F. Crellin & Ty Heffner
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Introduction

Dog remains are remarkably common in some
Keatley Creek housepits. Because dogs play important
economic and social roles in some traditional cultures,
it was important to try to identify their roles in the
prehistoric Keatley Creek community. Itwas hoped that
an in depth analysis of dog remains at the site would
contribute significant new information to our under-
standing of socioeconomic organization at the si