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EeBi-1:14016, and the dorsal face of EeBi-1:193  have striations perpendicular to the
working ec :.

Strniations were identified on five control 1 s, EeBi-1:06365, EeBi-1:10853/54,
EeBi-1:14016, EeBi-1:15417, and EeBi-1:19318. Between this and the different striation
patterns on e replicas, it was determined that striations are not indicative of hide
scraping activity. However, they often appear on tools used as hide scrapers, so their
presence does not indicate that a tool was not used as a hide scraper either.

Th :artifacts that had e :scarring ¢ 1edge rounding visible on their ventral
face were termined to be hide scrapers. Five of the seven artifacts, 7A249C363,
TA283A380, EeBi-1:06365, EeBi-1:15417, and EeBi-1:19318, had microwear consistent
with hide scraping activities. EeBi-1:10853/54 was missing its distal cnd . d working
edge, so its wear could not be compared to that of the replicas. EeBi-1:14016 did not
have edge scarring, edge rounding or striations; as some control tools also lacked edge
scarring, edge rounding, and striations, it appears that EeBi-1:14016 was not used.

The bevelled tools and multi-tool replicas were sharpened once, after their
seventh use. This resulted in the elimination of ti  previous edge rounding, and
generally i reased the amount of edge scarring. ittle or no effect was had on the
striations.  ywever, evidence of sharpening disappeared or was reduced with further

use, and the replicas were us ten times after they were sharpened.
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that skin processing was undertaken by Dorset women, the pattern of skin processing as
women’s work in circumpolar cultures suggests that skin processing was a female task.
Circumpolar cultures also linked skin processing activities and cosmology.
Cosmological beliefs and taboos can determine such things as who can process hides,
what time of the year processing can occur, and at which sites processing activities can
take place. It is possible that Dorset cosmology also influenced the placement of skin
processing activities.

Activities are identifiable in the archacological record through a number of
factors, including discarded tools. Activity areas can also be preserved in the
archaeological record and detected by examining tool clusters. Although tools can be
discarded in areas only associated with waste disposal, such as middens, tools can also be
found in the same area in which they were used. Ethnographic analysis and
ethnoarchaeology have demonstrated that tools can be discarded, buried or lost in their
use-area. Thus, artifact clusters may be indicative of activity areas, as well as midden
areas (Brooks and Yellen 1987).

Because of the presence of slate scrapers, we know skins were processed at
Phillip’s Garden. The distribution of artifacts only reflects activity patterns if some
artifacts remain in the location where they were originally discarded, that is, in primary
[depositional] context. If artifacts are in secondary depositional context, if they are no
longer in their original discard location, they only define discard areas. Artifacts are less
likely to be in primary context if a site is reoccupied or if it is occupied for a long period

of time (Brooks and Yellen 1987). As Phillip’s Garden was reoccupied over a span of
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700 years (Renouf 1999, 2006), it is likely that many of its artifacts are in secondary
context.

Not only was the site of Phillip’s Garden reoccupied, but houses were reused as
well. For example, Renouf (2006) argues that House 2 was occupied for approximately
200 years, based on several radiocarbon dates. Even after they were abandoned,
dwellings were used in new ways. For example, the central depression of House 18 may
have been reused as the interior area of a summer tent-structure, as there is a ring of small
post- or stake holes inside the centre of the larger dwelling (Cogswell 2006). Other
dwellings were used as middens; some, detected through the use of ground penetrating
radar, are completely filled with middens (Cogswell 2006; Renouf 2007). Therefore, a
number of the artifacts recovered in Phillip’s Garden’s houses may be in secondary
context through the disturbance or reuse of dwellings. Depositional context is vitally
important when examining space at Phillip’s Garden.

6.1 A Brief History of Spatial Distribution in Archaeology

Spatial distribution analysis was not widely used by archaeologists until the
1970s, when a number of researchers published reports regarding the use of statistical
methods in spatial analysis (Hodder 1976, Pinder et al 1979; Whallon 1973, 1974).
These papers generally concentrated on relatively simple statistical methods, most
notably nearest neighbour analysis (Hodder 1976; Pinder et al 1979; Whallon 1973,
1974).

During the 1980s, archaeologists began looking beyond nearest neighbour for

more accurate and advanced methods, such as k-means analysis, which they hoped would
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better identify activity areas, artifact clusters, or site clusters (Kintigh and Ammerman
1982; Siegel and Roe 1986; Voorips and O’Shea 1987; Whallon 1984). Other authors
used simpler spatial distribution methods in conjunction with ethnoarchaeology to gain
perspective on activity areas and their reflection of the culture that produced them
(Brooks and Yellen 1987; Gnivecki 1987; Kent 1987; Oswald 1987).

The proliferation of spatial analysis research ended in the early 1990s. Few
articles regarding spatial analysis were published, and those articles generally examined
previously introduced spatial analysis techniques (Kintigh 1990, Blankholm 1991).

The late 1990s showed a renewal of interest in the study of spatial distribution,
which has carried into the 2000s. Current spatial analysis articles utilize a number of
methods, from relatively simple to complex quantitative techniques, and usually consider
ethnographic information or ethnoarchaeology to better understand the site’s cultural
context (e.g. Baales 2001; Bowser and Patton 2004; Cassell 2005; Craig et al 2006; Farid
2001; Fisher and Farrelly 1997; Lavachery and Cornellisen 2000; Logan and Hill 2000;
Meskell 1998; Ollive et al 2007; Pugh 2003; Shahack-Gross et al 2004; Whitridge 2004).

The methodology used in this chapter is k-means analysis. This chapter also
incorporates ethnographic and ethnoarchaeological examinations of gender and
cosmology as ways to understand and interpret the placement of skin processing activity
areas, a practice that has also been used since the 1980s.

6.2 Spatial Distribution and Culture
The spatial distribution of artifacts and features has been used to explore

questions of space as they relate to gender, status, socio-economic class, and cosmology
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in archaeology. Houses can be particularly revealing, as they reflect and represent the
lives of the people who lived there, including their work, emotions, community and
cosmology (Whitridge 2004). A number of case studies illustrate how spatial distribution
of artifacts or other features can reflect these cultural ideals. An examination of studies
dealing with social ideals as they are reflected in dwellings, or artifacts associated with
dwellings, provides background information for the analysis of gendered and
cosmological space at Phillip’s Garden.

Oswald (1987) examined the relationship between the patterns of architecture on
Zulu homesteads in the Natal province in eastern South Africa, and the socio-economic
status of the owners. She found that the layout of the homestead depends on the socio-
economic status of the individuals living within it, and where a person places their
dwelling is directly connected to their rank within the family. For example, all structures
in a homestead are positioned in relation to the Great Hut, the most important building,
according to their status, with those of highest status near the Great Hut. A woman’s
status is also indicated by the number of functionally specific structures she owns; a
woman may have a kitchen, beer kitchen, and granary structure. If she does not have a
kitchen or granary (beer kitchens are optional) she is still economically dependant on her
mother-in-law, as she must utilize the elder woman’s kitchen and granary. Thus, the
number of functionally-specific structures a Zulu woman possesses reflects her economic
independence and status (Oswald 1987).

Meskell (1998) examined male and female space in the Egyptian New Kingdom

settlement of Deir el Medina. She found that the first room seen upon entry into Deir el
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Medina dwellings is female-oriented and focussed on female sexuality, while the second
room in Deir el Medina dwellings is male-oriented. Dwellings at Deir el Medina also
typically included two other rooms behind the male and female oriented rooms, which
Meskell (1998) termed the domestic and processing rooms, and were typically utilitarian,
with no decoration. Through textual evidence, it is known that servants and slaves used
the domestic and processing rooms. While general social and functional activities may
have occurred in all rooms in the dwelling, it is clear that overt sexual display in
architecture was associated with higher class individuals (Meskell 1998).

Whitridge (2002, 2004) examined the spatial distribution of gendered artifacts
from the Thule whaling site of Qariaraqyuk. He found that female artifacts were
primarily associated with dwellings, while male artifacts were more widespread. Further
analysis demonstrated that, within the dwelling, women’s artifacts were primarily found
in the kitchen and in the entrance passage. Men’s artifacts were found on the sleeping
platform and entrance passage of the dwelling, and throughout the Qargi, the community
ceremonial structure. Whitridge (2002, 2004) related this artifact distribution to gendered
status, stating that the “relative isolation” of female work indicated that Thule women
held lower than Thule men (Whitridge 2002, 2004).

Bowser and Patton (2004) examined the public aspects of households. Houses are
generally viewed as private areas, but Bowser and Patton (2004) hypothesized that
houses are also public places. They examined the social life and household structure in
Conambo, Equador. Dwellings are oval, single-family structures with well-defined male

and female areas. One end of the dwelling contains a female-associated kitchen, with a
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hearth and beer jars, while the other is male-associated, with visitor benches. The kitchen
is where women entertain female guests, and male guests are entertained on the visitor
benches by the male family member(s). When guests visit, male guests stay on the male
half of the dwelling, while the women of the household can cross the boundary to serve
beer and food. This division would likely be visible archaeologically, as male tools are
concentrated in the male portion of the house, and female-associated objects in and
around the kitchen (Bowser and Patton 2004).

These works provide context for the examination of space as it relates to and is
expressed by gender. They prove that social constructs are reflected in dwelling space
and artifact distribution. If distinctive patterns are found in the distribution of tabular
slate tools at Phillip’s Garden, they will reflect the patterns of skin processing activities at
the site, which may reflect gendered and cosmological space. Studies regarding
cosmological influence on the spatial distribution of artifacts are not discussed, as none
were found; few archaeological aricles deal with cosmology or religion in any aspect.

6.3 Depositional Context

Depositional context is the primary difficulty facing the spatial analysis of
artifacts and identification of activity areas at Phillip’s Garden, as activity areas can only
be identified if artifacts remain in primary context. The longer a site is inhabited, the less
likely it is that artifacts are in primary context, and Phillip’s Garden was intensively
inhabited for approximately 700 years. Judging by the radiocarbon dates from Houses 2,

House 10 and Feature 55,' dwellings were sometimes inhabited for several generations.
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The radiocarbon dates from the dwellings suggest that House 2 was inhabited for
(approximately) 45 to 240 years, House 10 for 21 to 199 years, and Feature 55 up to 240
years (Renouf 2006). To complicate matters further, except in a few instances (Harp
1976; Renouf 2006), there is no or minimal stratigraphy separating occupation periods
(Renouf 1986, 1992).

Other factors suggest that a number of artifacts in Phillip’s Garden are in
secondary depositional context. Some dwellings include midden fill within their central
depressions, suggesting that they were used as middens after their abandonment (Renouf
2006). Furthermore, the freeze-thaw cycle can alter the position of artifacts below or on
the surface; if artifacts are on or near the surface, they can change position in as little as
three years (Hilton 2003). Artifacts in Phillip’s Garden dwellings can be found directly
below the sod level, close to the surface (Renouf 1986, 1992). These circumstances
suggest that most artifacts recovered from dwellings at Phillip’s Garden may be in
secondary context. Articles dealing with depositional context, three of which are
described below, were examined in an effort to determine how other archaeologists have
determined depositional context in spatial analysis studies.

Siegel and Roe (1986) were concerned with the problem of separating primary

and secondary depositional context refuse. They set their study in two abandoned house

Radiocarbon dates for House 2 are: 1593+49 BP (P-683), 1640+70 BP (Beta-
160975), 1659+48 BP (P-693), and 1736+48 BP (P-692). Radiocarbon dates for
House 10 are: 1602+49 BP (P-694) and 1712+40 BP (P-695). Radiocarbon
dates for Feature 55 are: 1360+80 BP (Beta-160977), 1370+90 BP (Beta-
66436), 14104100 BP (Beta 66435), and 1480+40 BP (Beta-160976) (Renouf
20006).
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compounds within a Shipibo village in the rainforests of Peru. One house compound was
recorded ethnographically by DeBoer and Lathrap (1979), but was currently abandoned
and had begun to acquire refuse. The second compound was recently abandoned, and
thus had not begun its second life as a midden. They studied the spatial distribution of
both areas through k-means analysis to better understand the positioning of artifact
clusters and activity areas (Siegel and Roe 1986). Siegel and Roe (1986) determined that
the intensity of a site’s use and reuse was one factor that affected the deposition and
positioning of primary and secondary refuse.

Lavachery and Cornelissen (2000) attempted to discern differences between
blurred levels at that Shum Laka rock shelter in Cameroon, a Grassfields site with dates
ranging from 4500 BP to 500 BP. The occupation level was a layer of ash, at some
places 65 cm in depth, in which hundreds of thousands of artifacts were found. The
occupation level was disturbed by postdepositional factors, including flooding and later
human activity. However, there was a stratigraphically consistent sequence of
radiocarbon dates through the ash layer, suggesting that the layer was not completely
disturbed. To determine the effect humans and the environment had on the ash layer and
the artifacts it contained, the authors examined the spatial distribution of lithics and
pottery sherds (Lavachery and Comelissen 2000).

A visual analysis of the distribution showed an arc of artifacts and debris at the
bottom of the ash layer, four burials and some other artifact clusters. The artifact clusters
could have been formed by cultural means or later disturbance. Lithic clusters were then

analysed, as they are generally the remains of activity areas, refuse areas or natural
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accumulation zones. The lithics were sorted into two size groups: those larger than 2 cm,
and those smaller. The proportion of small lithics was greatest in the top layer of ash,
and the least at the bottom, which implied that the vertical layering was undisturbed by
natural processes, as smaller artifacts tend to shift to the lower layers if the vertical
depositional context is disturbed. However, the horizontal depositinal context was
compromised, as most small lithics were grouped near the entrance, while most larger
lithics were at the back of the rockshelter. This is characteristic of materials influenced
by fluvial action. The arc of large lithics at the back may also have been the result of
human action, as ethnoarchaeological studies have demonstrated the tendency of humans
to deposit larger debitage in secondary refuse contexts (L.avachery and Cornelissen
2000).

Lavachery and Cornelissen (2000) also attempted to refit the pottery sherds from
the grey ash layer. They found that refitted pottery sherds came in three 15 cm levels.
This evident disturbance could have been caused by either natural or cultural factors.
However, no horizontal disturbance was identified. Thus, while the site still maintained
some vertical primary depositional context, it was disturbed horizontally and vertically,
by both natural and cultural factors (LLavachery and Cornelissen 2000).

Archaeologists using statistical spatial analysis techniques are not the only group
to discuss depositional context; those engaging in ethnoarchaeological research also
consider depositional context, and have made useful discoveries. Foragers and/or hunter-
gatherers usually live in small bands, but are known to aggregate for periods on a regular

basis. Depending on the group in question, the length of the aggregation period will vary,
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as will the frequency of the aggregation itself (Conkey et al 1980; Brooks and Yellen
1987; Mandryk 1993). Despite the increase in population density on aggregation sites,
population sizes are still small, usually consisting of, at most, 100 individuals. Therefore,
the daily amount of debris generated is relatively small (Brooks and Yellen 1987).
Because of the small amount of debris produced by mobile hunter-gatherers, even at
aggregation sites, activity areas are less affected by the length of individual occupations
than by the placement of activity areas in reoccupation periods. If activities are generally
carried out in the same locations during a site or dwelling’s entire period of occupation,
activity areas are still identifiable. However, if the location of activities changes over
time, activity areas become less distinguishable (Brooks and Yellen 1987).

With an occupation period spanning 700 years, is there any chance that artifacts at
Phillip’s Garden remain in primary depositional context, and form identifiable activity
areas? In summary, ethnographic evidence (Conkey et al 1980; Brooks and Yellen 1987,
Mandryk 1993) suggests that a number of factors influence the presence of identifiable
activity areas and artifacts in primary context on reoccupied sites; two that are
particularly relevant to the situation at Phillip’s Garden are discussed here. The first is
the length of each occupation. The longer the individual periods of occupation, the more
likely it is that artifacts are in secondary context; longer occupation events are
characterized by secondary refuse removal, whereas this activity is less likely to occur on
sites with short individual occupations. The second factor is whether activities were
performed in the same locations throughout the occupations (Brooks and Yellen 1987).

If some dwellings were occupied for only short periods of time, and activities were
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undertaken repeatedly in similar locations, a number of activity areas may be preserved,
despite Phillip’s Garden’s 700 year occupation span.
6.4 Methodology

K-means analysis was the spatial analysis technique chosen to analyse the spatial
distribution of slate artifacts from Phillip’s Garden. K-means is a widely used cluster
analysis technique, and has proved itself effective in a number of studies (Blankholm
1991; Farid 2001 ; Kintigh 1990; Siegel and Roe 1986). Other spatial distribution
methodologies, such as nearest neighbour and unconstrained clustering, could also have
identified artifact clusters and activity areas, but k-means analysis was deemed more
effective in identifying individual activity areas than unconstrained clustering, for reasons
discussed below, and has fewer methodological issues than nearest neighbour analysis
(Blankholm 1991; Kintigh and Ammerman 1982; Pinder et al 1979; Whallon 1974).

K-means analysis currently seems to be the most widely used cluster analysis
method (Blankholm 1991; Farid 2001; Kintigh 1990; Siegel and Roe 1986). It is a non-
heirarchical clustering method that requires coordinate data (units) and a number of
clusters (the Maxiclust) set by the researcher (Blankholm 1991; Kintigh 1990). There are
a few methods through which one can mathematically determine an approximate number
of clusters, but one can also visually identify clusters (Everitt 2001:11-20). When the
units and number of clusters are placed in the algorithm, k-means analysis divides the
number of units into the maximum of Maxiclust clusters. The algorithm begins by
creating just one cluster, and then breaks off units on the edge of the original cluster until

the Maxiclust is reached. Each unit is assigned to a cluster through the sum squared error
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(SEE) from each unit to the centre of the cluster. The clusters with centres closest
together are then grouped together and split. The SEE is then run again, and the units are
re-assigned to the cluster with the closest centre; clusters will be grouped and split, and
SEE will continue run until the centroids of the clusters no longer shift. At this point, k-
means analysis displays the final cluster centres and the number of units in each cluster
(Blankholm 1991; Kintigh 1990). Because of its popularity in the past and present, and
its influence on archaeological spatial distribution research, several articles dealing with
k-means analysis are described below.

Kintigh and Ammerman (1982) were unsatisfied by nearest neighbour analysis
and other cluster analysis techniques used by archaeologists at the time, particularly as
they believed the techniques failed to take depositional context into account. They felt
that more advanced statistical methods would better serve archaeologists. Kintigh and
Ammerman (1982) attempted to develop their own method for detecting clusters, only to
discover with further research that their independently created method was essentially a
version of an already existing algorithm, k-means analysis. They therefore introduced the
archaeological community to k-means analysis (Kintigh and Ammerman 1982).

Kintigh and Ammerman (1982) tested k-means analysis on Yellen’s (1977) !Kung
San sites in Namibia and Botswana, where it was used to determine the locations of
activity areas. As these sites were recorded ethnographically, the cluster areas were clear,
and k-means analysis detected all activity areas. The data from the sites was then placed
in a computer simulation, which “aged” the sites, making the clusters less evident. K-

means analysis still detected clusters in activity areas. They determined that, at that time,
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Figure 6.9: House 10, slate tools (n=102)
k-means analysis
(Map: R. Knapp)
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