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ABSTRACT

THE ARCHAEOLOGY OF THE NANOOK SITE:
AN EXPLANATORY APPROACH

BY

Wendy Hanford Arundale

The Nanook Site (KdDg-9), a prehistoric Dorset site located on the
south coast of Baffin Island, N.W.T., Canada, has a number of assets
which made it intrinsically interesting to the archaeologist: 1) a rela-
tively large sample of artifacts with good preservation of organic mater-

ials, 2) the presence of faunal remains, 3) radiocarbon dates which span

-

-

a period of 500-600 years, and 4) the presence in the immediate vicinity
of numerous other Pre-Dorset and Dorset sites to provide context and
temporal control. However, to turn these interesting facts into a scien-
tific study, it is necessary to ask pertinent questions, formulate
problems, and test the hypotheses generated by these problems in an ex-
plicit and scientific manner. Two questions form the basis of this
inquiry: 1) Why was the Nancok Site occupied periodically over such a
long period of time without significant cultural change, and 2) Why was
it finally abandoned? Answering these questions is the major goal of
this dissertation.

To accomplish this goal in a manner which is fruitful not only for
the present understanding of these problems, but also for future research
in the archaeology of the eastern arctic, the models and methods employed

are given explicit treatment throughout. A scientific paradigm
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consisting of an explanatory model (the pattern model based on the
Meehan System Paradigm (Meehan, 1968), two controlling models (Clarke's
Ecological "paradigﬁ" and Geographical "paradigm" (Clarke, 1972), and
two operational models (an arctic ecosystem model and a general settle-
ment pattern model) is implemented in the course of the explanation.
Under the pattern model, explanation is accomplished when a loaded log-
ical construct, called a system, is fitted to the data framed in terms
of the concepts supplied by the controlling and operational models,
called a description. This fit is accomplished by testing a series of
hypotheses, and a major portion of this study is devoted to the discus-
sion of the methods employed and the results achieved in testing these
hypotheses.

Preparing the description necessary for loading and fitting the log-
ical system, and fitting it to the data, requires information relating
to the site's dates, to climatic change, to local climatic effects, to
faunal resources, and to the character of the site itself. This infor-
mation shows that on the basis of the radiocarbon dates; the Nanook Site
probably was occupied periodically from approximately 2410 B.P. to 1827
B.P., a period of 583 years. While not all researchers agree on the
climatic character of this period, it is clear that significant changes
in the climatic regime of this part of the Canadian arctic took place
toward the end of this temporal interval. A survey of pertinent evidence
from a variety of palaeoclimatic sources, in conjunction with the
standing wave model of climatic change derived from the analysis of more
recent climatic events, indicates that prior to 1900 B.P. conditions at

the Nanook Site were colder and dryer, while after 1900 B.P. they were



Wendy Hanford Arundale
warmer and wetter.

Such a fluctuation in climate could be expected to have a signifi-
cant impact on the local ecosystem, including any human populations
living in the area, because arctic ecosystems are quite simple, contain-
ing relatively few alternative energy paths. This structure subjects
arctic ecosystems to strong control by the physical environment and
leaves them highly wvulnerable to the effects of climatic fluctuations.
Thus, a fluctuation from colder, dryer to warmer, wetter climatic condi-
tions would affect the two animal species which the faunal analysis
reveals were major resources at the Nanook Site, the ringed seal and the
caribou, making them less available to local Dorset hunters. Changes
such as these must have constituted significant environmental changes
for the human inhabitants of the area and would be expected to bring a-
bout adaptive responses on the part of the local Dorset culture.

To fit the description with the system (in this case, a logical
calculus based on the work of Rice, 1975), and thus explain what adaptive
response occurred and why, requires several hypotheses tests. These
tests involve careful analysis of the radiocarbon dating problems, the
fauna, and the artifacts using techniques ranging from literature search
to statistical treatment including a cluster analysis approach. The
results of these tests confirm that the Nanook Site was a Dorset site
occupied periodically without significant cultural change from about
2410 - 1827 B.P. They indicate that the site was occupied during a rela-
tively uniform climatic period, and did not undergo cultural change be-
cause climatic change, which would have affected the animal resources

and brought about a human response, did not come about until approximately
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the time when site occupation ceased. However, the climatic change at
about 1900 B.P. would havelbrought about animal resource population
shifts which réquired settlement pattern change as a response. Abandon-
ment of the Nanook Site location took place as a part of this response.

These results not only achieve the original goals of the study, but
also have important implications for: 1) the value of the pattern model
as an approach to explanation, 2) the structure of existing demographic
models for the eastern arctic, particularly the Core Pulsation Model,

3) the choice of models of the underlying processes involved in climatic
change, and 4) the manner in which future research in the eastern arctic

is conducted.
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CHAPTER 1

INTRODUCTION TO THE PROBLEM

INTRODUCTION

The Nanook Site (KdDg-9) is a prehistoric Dorset Eskimo site on
the south coast of Baffin Island, N.W.T., Canada. Several aspects of
this site make it intrinsically interesting to archaeologists. Unlike
many arctic sites, the Nanook Site has a comparatively large artifact
sample. Preservation of organic materials, including both artifactual
and faunal remains, is also unusually good for a site of its age. 1In
addition, the site is stratified with radiocarbon dates indicating
that it probably was occupied periodically over a 500 to 600 year time
interval. Sites with similar time depth are rare in the arctic and
present an unusual opportunity to study cultural continuity and change
over time in one location. Such advantages for archaeological study
are further enhanced by the fact that the site is located in an area
where numerous other Pre-Dorset and Dorset sites spanning a period of
nearly 3000 years have been investigated. These other sites provide
additional temporal control, but more significantly, they supply a
cultural context over time - - an important background against which
the Nanook Site can be viewed.

The major investigative work establishing this 300 year sequence
in the Lake Harbour area of southern Baffin Island has been done by
M.S. Maxwell (1973) and his students. Maxwell concludes that these
sites represent a clear-cut cultural continuum, as the artifactual
evidence shows a marked lack of distinctive formal change, despite the

1
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exceptionally long time span involved. Maxwell points to Cleland's
(1966) model of an adaptation characterized as a focal economy (one
based on the specialized exploitation of one or a few plentiful
resources, as opposed to the more generalized exploitation of a broad
range of resources, known as a diffuse economy,) as appropriate for
describing the pre-Thule economy of the Lake Harbour area. He feels
that this type of economy enabled the Pre-Dorset and Dorset populations
of this area to maintain a cultural "equilibrium" in the face of
climatic change and other significant sources of variation in the
natural environment. On the basis of the evidence from the Lake
Harbour sequence, Maxwell suggests that this equilibrium was main-
tained by selective pressufes for a changeless technology which were
reinforced by strong ideational sanctions. Maxwell's inference that
successful ecological adaptation has played an important role in the
cultural continuity of the Lake Harbour area provides the foundation
for this study of some of the questions and problems relating to the
Nanook site.

The uncorrected radiocarbon dates for the Nanook Site indicate
that the site was occupied from approximately 2410+120 B.P. (M-1535,
Crane and Griffin, 1966) to 1827161 B.P. (P-706, Stuckenrath et al,
1966), a period of 583 years. Although not all sources agree on the
climatic character of this period, the literature on climatic change
indicates fairly clearly that significant changes in the climatic
regime of this part of the Canadian arctic took place toward the end
of this temporal interval. More specifically, the initial occupation
of the site began during a relatively cool, dry period. But by about

1900 B.p., it would appear that conditions had become noticeably






warmer and wetter in this part of the arctic. Such climatic change
undoubtedly had an appreciable effect on the biophysical environment
of the Dorset population, and in particular on the animal species
which served as their food resources. A brief consideration of how
such change affected these food resources will be helpful as a preface
to the two major questions to be addressed in this study.

The climatic effects on the biophysical environment can be
inferred both on the basis of general ecological principles, and by
analogy with examples of the effects of climatic change documented
during modern times. Utilizing the basic ecological concept of the
food chain (Odum, 1963), for instance, it is apparent that arctic
ecosystems were and are characterized by simple food chains and a
limited number of food paths. Hence, the ecology of arctic species,
including those which served as important resources for prehistoric
human populations, would have been influenced quite directly by the
changes in the physical environment brought on by climatic change.
Likewise, modern data from the west coast of Greenland (Vibe, 1967),
and other areas such as Iceland, over the past hundred years have
provided vivid examples of how directly northern animal populations
are affected by changes in climate. Although the specific climatic
conditions of these areas differ in important ways from those of the
south coast of Baffin Island, the data do illustrate the general
proposition that comparatively minor climatic changes can bring about
major shifts in northern faunal populations. A closer look at the
actual processes involved for the caribou and ringed seal can illus-

trate the general points noted above.
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Land mammal resources would have been more directly affected by
the environmental changes brought on by climatic change than would sea
mammal resources. Faunal analysis has shown the caribou, Rangifer

tarandus groenlandicus, (Linneaus), to be the second most important

animal resource at the Nanook site so that it is clearly the land
mammal of greatest significance. Specifically, warmer, wetter
conditions bring about more frequent ice crusts which make it diffi-
cult for caribou to forage. The deeper and sharper textured snow
which results from warmer conditions also irritates the caribou's legs
and makes their movement to obtain forage and evade predators more
difficult. The length of the season when annoying insects are present
is also extended by warmer, wetter weather. All three factors, icing
of feeding areas, presence of deep, crusty snow, and annoyance of
insects, have been shown to be significant in stimulating caribou
movement away from areas in which these undesirable conditions occur
(Kelsall, 1968; Pruitt, 1959a). Hence a warmer, wetter climatic
regime could be expected to bring about a decrease in an area's
caribou resources.

While the caribou was an important resource to Nanook Site
residents, three lines of evidence converge to show that in terms of

numbers and volume of meat, the ringed seal, Phoca hispida, (Schreber),

was the most important animal resource for these Dorset hunters.
First, the faunal evidence from the Nanook Site and from the nearby
Morrison Site (KdDg-7-3) shows that a small phocid, probably the
ringed seal, was the predominant resource being exploited at the time
these sites were occupied. Geographic data show that the Nanook Site

is well situated for exploitation of ringed seal, especially during
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the period from late winter to early summer when the site is within
reasonable proximity of the receding floe edge (Kemp, 1971). Second,
while the ethnographic record is not necessarily representative of the
past, it is interesting to note that the literature reveals a strong
reliance on the ringed seal as a major resource in this area (Boas,
1964; Graburn, 1963; Kemp, 1971). And third, if all the potential
food resources of the area are assessed, and if the whale, which it is
agreed was generally not exploited until after the Dorset period, is
excluded, it is clear thaﬁ human subsistence in the site area would be
difficult, if not impossible, without considerable reliance on the
ringed seal.

Zoological research on the ringed seal shows how climatic change
could affect this species. McLaren's studies (1958a&b) demonstrate
that the size of the ringed seal population in a given area is heavily
dependent on the extent and stability of the fast ice along the coast.
Fast ice is the "apron" of ice which remains more or less attached to
the shore during the late fall, winter and spring months. Areas with
a smaller, less stable fas; ice area have smaller ringed seal popula-
tions, and the individuals.within those populations tend to be smaller
in size. Because fast ice also provides a significant mode of access
to the seal population for Eskimo hunters, and because ringed seals
tend to disperse away from the near-shore areas during the open water
season, the length of time during which fast ice is present during the
year can have a significant effect on the availability of the ringed
seal. Climatic factors such as an increase in temperature and rain-
fall, which decrease the overall area and stability of the fast ice as

well as the length of time during the year when fast ice is present,
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would therefore have the effect of decreasing the size of the ringed
seal population available for hunting.

In addition to the effects of climatic change, the animal
resource populations, particularly the land mammal populations, would
be expected to undergo shorter term stochastic change. Factors such
as parasitism, disease, and periodic fluctuations in the local
availability of the food supply due to non-climatic causes, further
enhance the variability of these animal populations beyond that
induced by climatic change. Such variability adds a significant
dimension to the environmental stress already present in the arctic
environment.

Changes such as these in the animal populations which served as
major resources for the Dorset population of the south coast of Baffin
Island would constitute significant environmental changes for the
human inhabitants and would be expected to bring about noticeable
adaptive responses on the part of the Dorset culture in this area. If
these adaptive changes in the culture took place, evidence of their
occurrence should appear in the archaeological record. Yet the Nanook
site was occupied for 500-600 years without significant variation in
the kinds or proportions of artifacts which occur there (Arundale,
1971; Maxwell, 1973). This situation constitutes a marked contra-
diction of the pattern one would expect in an area where the culture
is finely tuned to environmental constraints, and where the non-human
environment is subject to considerable variation. Thus, the first
major question which the Nanook site evokes is: Why was the site
occupied periodically over such a long interval of time without

significant cultural change? Answering this question is the first
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major goal of the dissertation. However, this absence of cultural
change is not the only aspect of the site which constitutes a
contradiction of one's expectations. If the people who periodically
occupied the site were well enough adapted to live for 500 years in
such a highly variable environment, without showing significant
evidence of cultural change, then: What finally caused them to abandon
the Nanook location as a settlement site? Accordingly, the second
major goal of the dissertation is to explain why the Nanook Site was

finally abandoned.

THE PARADIGM AND ITS CONSTITUENT MODELS

In order to accomplish these two goals in a manner which will be
fruitful not only for the present understanding of these problems,
but also for future research in this area, the models and methods
employed herein will be given explicit treatment throughout. An
attempt will be made to avoid polemic, but at the same time to justify
the approaches and strategy chosen on the basis of their potential for
providing useful and productive solutions to the problems at hand.

Whether or not an investigator recognizes it, all research is
conducted in the context of a paradigm, a specific methodology
composed of a set of beliefs, values, methods and techniques concern-
ing both the subject matter of a given discipline, and how research on
the subject matter should be conducted (Kuhn, 1970a). There are three
major constituent elements of the paradigm employed in this research,
and a diagram relating these three elements appears as Fiqgure 1, The
first of these elements is the explanatory model. Such a model is

usually a reconstruction of the logical processes used successfully
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9
for problem-solving in many different fields of scientific endeavor.
The second element is the controlling model (or models). Controlling
models are:

embodied in the archaeologist's philosophy, the paradigms he

chooses to align himself with, the methodologies he finds

most congenial and the aims that this system constrains.

(Clarke, 1972:5)

Controlling models are generally subtle and sometimes relatively
obscure, however they are extremely important because they affect the
researcher's selection of operational models, the third element.
Operational models are those:

which the archaeologist consciously and deliberately deploys

... (they are)...the experimental analogues or the hypotheses

produced from them, which the archaeologist pushes against a

sample of archaeological reality to test the goodness of fit

between the two. (Clarke, 1972:10)

The explanatory model employed in this study is drawn from the
work of Meehan (1968) and can be broadly characterized as a patterning
approach to explanation (Kaplan, 1964). Very briefly, Meehan's model
is based on the construction of a formal explanatory system, including
variables and rules linking those variables, which is then "loaded"
with terms and concepts from the real world situation under investi-
gation. Explanation is accomplished by linking the loaded formal
system with a description of the phenomena to be explained by a series
of hypotheses. A discussion of this explanatory model, together with
a description of its operation and the rationale for its selection,
will form the major elements of Chapter 2.

Controlling models, which are perhaps the most difficult to
ferret out and make explicit, will be dealt with in Chapter 3. Two of
the newer controlling models which Clarke (1972) discusses, namely the

..2

Ecological "paradigm" “ and the Geographical "paradigm", have played
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important and closely related roles in shaping the choice of models
and methods made herein. A third controlling model, the Morphological
"paradigm"” has made an important contribution to the models.

In turn, these controlling models have influenced the choice of
operational models. These models, which are also discussed in Chapter
3, are used in Chapter 4 to shape both the description of the data and
the loading and fitting of the logical system which form the basis for
explanation. Two closely interrelated operational models, one drawn
from each controlling model, are used in attempting to explain the
long, unvarying occupation of the site, followed by its abandonment.
The first model provides an insight into the nature of the Arctic
Ecosystem and the manner in which it is subject to strong perturba-
tions. Because it is a relatively unstable system, sources of
variability such as climatic change can bring about startling
alterations in the availability of animal populations which serve as
human resources. The second model provides the concepts of settlement
pattern and settlement system, two concepts very useful for detecting
a human response to resource change in the archaeological data. These
two models will serve as the basis for loading the formal system which
provides the framework for explanation in the Meehan approach.

Chapter 4 is divided into two major sections. The first is the
description of the empirical situation, eouched in terms of the
relevant concepts from the controlling and operational models. The
description is further subdivided into five parts, one each on the
dating of the site, general climatic change, the local effects of
climatic chanée, the response of animal resource populations, and a

general description of the site. The second section of Chapter 4
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consists of the formal structure of the logical system, the loading of
that structure with the concepts, and the hypotheses for fitting that
structure with the description.

Chapter 5 which deals with the hypotheses for fitting the system
also has two sections. In the section dealing with Methods and their
Implementation, the methods for three areas of analysis are presented:
radiocarbon dating, faunal analysis and artifactual analysis. This
section is followed by a Results Section which discusses the results
of each test of the hypotheses.

The final chapter summarizes the results of the tests, drawing
final conclusions, and then discusses the implications of the results

for broader areas of concern within arctic archaeology.

THE SIGNIFICANCE OF THE RESEARCH

In addition to outlining the goals of the study and the manner in
which this research will be pursued, it is important to discuss its
significance. There are several important reasons for doing this
study. First, this research deals with the basic question of the
relationship between a culture and the biophysical environment in
which it exists, and how changes in that environment affect the
culture. These are basic questions in archaeology today. Because
most Dorset cultural entities probably did not have to contend with
the adaptive constraints imposed by the presence of other human groups
possessing a different culture, they represent an unusual situation in
which the relationship between environment and culture can be studied
apart from the interference of other variables. In addition, our

present understanding of the particular relationship between Dorset
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culture and the resources which it exploited is extremely limited.
This study represents one of the few specific cases in which that
relationship is being explored.

Second, recent conceptual schemes concerned with the development
and the relationships within Dorset culture have made a distinction
between events in the "core area" and events in the "marginal areas"
with respeqt to climatic change (Dekin, 1974, 1975; Fitzhugh, 1973,
1974; Maxwell, 1973). This study will provide an opportunity to
examine some of the propositions advanced by these conceptual schemes
in the light of a specific case from the "core area."

Third, recent arctic studies involving the effect of climatic
change have made the presumption that warmer climatic periods were
generally more favorable to increased resources and probably to larger
human populations (Dekin, 1975; McGhee, 1972). This study indicates
that such a presumption may be true for some parts of the arctic at
some times, but that at other locations or during other periods, it
may not be the case. This study is significant because it points out
the difficulties in this broad generalization. It presents climatolo-
gical and biological evidence which supports the opposite generaliza-
tion: warmer, wetter conditions would seem to produce a reduction in
some resource populations, and it shows the necessity of knowing the
local situation through its examination of a locality where this
opposite generalization holds. Because the known arctic sites con-
stitute a very small sample, the probability that these sites are
representative of the population is not high. The results of this

study suggest that it is very important to understand the specific
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ecological and geographical circumstances of individual arctic sites
before generalizations are made concerning broad climatic effects.

Fourth, while the goals of this research are highly idiographic,
this study has implications for several broader issues, the investiga-
tion of which will require not only some new conceptual apparatus, but
also some significant changes in the methods and techniques arctic
researchers employ. These broader issues include, for example, the
need to learn a great deal more about Dorset subsistence-settlement
systems and how these systems responded to variation in the biophysi-
cal environment, as well as the need to learn more about human popula-
tions living in small, relatively isolated groups and how such
populations respond to situations where population growth is not
permitted or even where population diminishment is required.

Finally, this study is one of the few investigations in arctic
archaeology that attempts t§ use an explicit, hypothesis-testing,
explanatory approach. Because the arctic is a large area about which
relatively little is known, until very recently archaeologists have
focused much of their attention on the discovery and description of
sites and assemblages. Although the most recent eastern arctic
literature has moved away from description toward the formulation of
fruitful conceptual schemes, very few of these contributions propose
an explanatory model, derive hypotheses, or test these hypotheses in
an explanatory fashion. Specifically, this research will attempt to
illustrate the value of using a general scientific research paradigm
in which an explanatory model originated by Meehan (1968) structures
the explanation process. No claim is made that this approach consti-

tutes the way arctic research should be conducted. However, there is
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an explicit attempt to justify this strategy, in terms of its greater
potential not only for producing useful information for this project,

but also for providing a valuable starting point for future research.

NOTES

1. In this instance, Meehan uses the term "paradigm" to denote a
particular explanatory model rather than to denote a set of beliefs,
values, methods and techniques. Again, see Chapter 2, page 25 for
further discussion of the paradigm concept.

2. Clarke is using the term paradigm to denote a particular class of
controlling models rather than to denote a set of beliefs, values,
methods, and techniques. See Chapter 2, page 25 for further discus-
sion of the paradigm concept.






CHAPTER 2

THE EXPLANATORY MODEL

INTRODUCTION

In his recent dissertation, Models of Pre-Dorset Culture: Towards

an _Explicit Methodology, Albert A. Dekin, Jr. (1975) has focused on a

number of current methodological, theoretical and conceptual problems
in arctic archaeology. Faced with the necessity of using data from
the literature to test two of his three models, Dekin encountered a
number of difficulties because the specifics of what various
investigators had done and why was not apparent from their reports.
The differences which Dekin and others have encountered in archaeo-
logical interpretations are the result of several sources of variation.
As Dekin has listed them, they include:
1) variations in the data under consideration (including
differences in the techniques of recovery, depiction and
categorization); 2) variations in the methods of analysis
applied to the data; 3) variations in the paradigm which
each investigator brings to the data, and analysis; 4)
idiosyncratic phenomena characteristic of the archaeo-
logist (personality, intellect, and experience, for
example); and 5) the history of past variations in
interpretations. (Dekin, 1975:304)

Sources 1, 2 and 3, at least, can be clearly specified if the
researcher chooses to do so. Yet in the arctic literature, the
reader is frequently forced to search for hidden clues as to the
assumptions made in any given piece of research, a time-consuming and
potentially unreliable process. Accordingly, a researcher must work

with a potentially unreliable guess about another investigator's

choices of data, analytical methods, and research paradigm. By the
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same token, tﬁese choices are not available for discussion and
evaluation by other members of the discipline. Thus, Dekin found that
a basic lack of precision and explicitness concerning these sources of
variation lay at the heart of many of the problems he encountered

(Dekin, 1975:1).

PARADIGMS AND ARCTIC RESEARCH

Elaborating further on the problems which have beset much of the
research conducted in the arctic, Dekin (1975:305-306) notes that
little of the current discipline-wide debate over the paradigm under
which research is conducted has had any impact on arctic work. There
is no explicit discussion of why a given problem is worth studying or
why a given set of field data is worth using. Many investigators have
just assumed that the main goal of arctic research is the development
of a space-time framework. The "prevailing paradigm" in much arctic
research must therefore be ferreted out of scattered statements in a
variety of different sources. This paradigm has an implicit, éssen-
tially empiricist orientation in which research has been conducted in
an inductive, or at least data-centered, rather than in a basically
deductive manner. The major set of assumptions or implicit theory
which have guided the operation of this paradigm can be characterized
as the 'guide fossil' or 'type fossil' approach. Until Dekin's
dissertation, this prevailing paradigm has seldom been explicitly
stated or discussed by arctic specialists and even more rarely
questioned.

Yet archaeologists doing research outside the arctic began to

deal with similar problems more than ten years ago. The "traditional
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paradigm" (Swartz, 1967; Thompson, 1958) a category into which the
arctic's prevailing paradigm clearly fits, has been the subject of
ongoing discussion and criticism for some time (see, for example,
Fritz and Plog, 1971; Hill, 1972; Binford, 1968, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>