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ABSTRACT 

This thesis documents and examines the scope of 

architectural variability in a sample of Paleoeskimo tent 

rings from the Jones Sound region of the eastern Canadian 

High Arctic. 

A total of forty-four excavated and unexcavated tent 

rings were examined and analyzed using the predominantly 

metric methods of quantitative shape analysis. Tent rings 

were recorded using a simple radial mapping technique. A 

standardized system of centre-point determination and radial 

partitioning permitted subsequent analysis of perimeter rock 

distributions using multivariate statistical procedures. 

These analyses demonstrate that significant variability 

exists in the distribution of stones about the perimeter of 

these features. Principal components analysis indicates the 

existence of high level of internal structure in the 

relative distribution of stones about the tent ring 

perimeter. Cluster analysis indicates that clear groupings 

exist in the volume and distribution of these perimeter 

rocks. These patterns are explained in terms of past 

environmental and cultural-historical phenomena. In 

particular, these clusters are used to infer seasonal 

affiliations and to assess the possibility of 

contemporaneity between individual features. 

Existing constructs regarding the temporal and/or 

cultural distribution of specific tent ring forms or 

iii 



attributes are critically assessed. It is suggested that 

current interpretations regarding the temporal-cultural 

diagnosticity of specific architectural elements within 

Paleoeskimo features are only partially supported by a rigid 

examination of the Jones Sound data. 

Although preliminary in nature, this study demonstrates 

that meaningful insights into past conditions may be gained 

through the detailed metric analysis of simple architectural 

remains. 
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Although this study should be viewed as principally 

contributing to Arctic archaeologll);l the procedur\es and 

techniques employed have much further reaching implications. 

Tent ridgs, as,a common archaeologica? phenomenon across the 
1 

globe, have presented a common analytical problem for 

archaeologists. By developing rigordous and verifiable 
L 

methods for recordirtg and detecting variability insthese 

features, this analysis has made the task of other 

-researchers easier. 

For the sake of expedience and clarity, the following 

somewhat arbitrary limitations have been placed upon this 

study. 

This thesis has been restricted intentionally to the 

almost exclusive examination of the perimeter portion of the 

tent rings under study. The exclusion of the interior 

portions of the tent ringdfrorn detailed analysis should in 

no way be taken to imply that signifjcant structured 

variability does not exist in these interior elements. In 

fact, it.is almost certain that the interior elements of 

Paleoeskimo tent rings exhibit a high degree of structured 

L-ariation. .However, in order, for this study to have a 

broader applicability than fbr Arctic studies alone, the 

decision was made to focus upon the universal construction 

ehemehts common to all tent rings. 

This study has also been arbitrarily limited in 

geographical scope. While the Jones Sound area does form a 



definable geographical unit, it does not f&m a closed 

cultural or environmental sphere. This limitation was 

imposed for the purposes of analytical convenience. 

It was not the intention of this study t& provide a 

means for distinguishing between the physical remains of 

habitation features and other petroformic features like 

caches or cairns, although such a technique would certainly 

t 
, be of value to Arctic archaeologists. It is also hot the 

intention of this study to analyze the distribution of 

. h 
cultural materials within or between individual features. 

Such a form of analysis would certainly be of potential 

t 
interest to contemporary Arctic researchers. Instead, this 

study focuses exclusively upon the analysis of architectural 

and/or constructional elements and what these attributes can 

reveal about environmental and social conditions during the 

period of occupation. 

Dekin 6 1 9 7 6 ) ,  Collins (1984), Bielawski (1988) and 

Robertson ( 1 9 8 8 )  have all extensively commented upon the 

lack of a strong empirical basis in Arctic archaeological 

research; Cultural-tempdral units are frequently defi-ned 

* 
upon the basis of intuitive and subjective criteria, often' 

derived from unpublished sources. The variability which 
. , 

B 

exists in most aspects of the material culture of 

prehistoric peoples has not yet beenasatisfactorily 

documented. If Arctic archaeology hopes to contribute to 

the development of a greater body of archaeological method 

and theory, then the documentation and quantitative analysis 



of the full realm of variation existing in the physical . 

remains of past peoples must be undertaken. This study 

tries, in a modest way, to begin to address this problem. 

Put simply, the principle goals .of this study are: 
I 

' 1 )  to document the nature and extent of variability in -. 

Paleoeskimo stone circles; 2) to use this variability to 

test the possibility that specific tent rings found- at the 
r 

same site represent either contemporaneous or cyclically 

(seasonally) ~onternporaneous occupations and; 3) to 

determine if variability in stone circle morphology is a 

diagnostic indicator of cultural historical affiliations. 

1 . 3  W . n e  

Chapter 2 fulfills the necessary task of introducing 

t%e broader context within which this research was carried 

'out. The study is first placed in geographic context 

through a brief description .of the Jones Sound area. Next, 

the Devon Island Archaeological Project is introduced. The 

study is then placed in cultural-historical context through 

a general discussion of High Arctic prehistory, with 

particular emphasis upon the Jones Sound geographic area and 

the Paleoeskimo-Eskimo cultural period. Terms and 

definitions unique to this study are then defined. A brief 

discussion and 'critique of important tent ring studies, both 

Arctic and otherwise, follows. Finally, the general' problem 

of quantitative shape analysis is introduced and briefly 

discussed. 



Chapter 3 provides brief physical descriptions of all 

sites and all cultural complexes employed in the course of 

this analysis. These descriptions provide necessary 

background unde~~standing .-.. of,-&he raw data analyzed in 
.L = A - -7. 

subsequent chapters. 
0 

The specific methodology employed in gathering and 

processing the study data is outlined in Chapter 4. 

Methodological considerations are divided into two 
;"J 

components: field methodology, and post-field metho d" ology. 

Criteria for the selection of individual features for 

inclusion in the study are outlined, and techniques for the 

collection of data are described. The standardization of 

data through the determination of a replicable analytical 

centre-point is extensively discussed. In particular, 

previous techniques are critiqued. Data smoothing 

techniques are described, and the rationale for the 

application of such techniques explained. As weil, the 

criteria and rationale for featuSe rotation are discussed. 

Chapter 5 provides a detailed discussion of the 

stati'stical proccdures used to analyze the data. In 

particular, the rationale for the selection of specific 

procedures is outlined and the application of these 

procedures to the study data is kxplained. 

Chapter 6 summarizes the results of the previously 

described analyses and discusses the possible implications 

of these results in terms of the stated research goals. 
4 
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LL CHAPTER 2 . 

This chapter +ended to introduce-the broader 

context within which this research was carried out. The 

purposes of this chapter are: 1 )  to familiarize the reader 

with the lccation of the Jones Sound area and specific study 

locales within that area: 2) to provide a brief introduction 

, to the ~e'von Island Archaeologica1.Project: 3) to briefly w 

describe weather patterns in the study area; 4) to provide a 

brief contextual summary of Arctic prehistory with special 

emphasis upon the Jones Sound region and the Devon Island 

Archaeology Project; 5) to discuss the generalized problem 

of quantitative shape nalysis, and; 6) to provide a short .I- discussion of imppr ant existing tent ring studies. 

The study area lies on the eaktern periphery of the 

Queen Elizabeth Islands of the Canadian High Arctic, bounded 

by EBlesmere Island to the north and Devon Island'to the 

\ 
south (see Figures 1 and 2). The body of water separating 

these islands is called Jones Sound. There are no permanent 

human habitations in this region except for the small 

community of Grise Fiord located on the southern shore of 

Ellesmere IsPand. Four locales in the Jqnes Sound are'a are 

of specific concern to this study and are described in 

detail below. They are: Lee Point (76"23'38" West and 

8Z023'26" North), on the south shore of Ellesmere Island 

some twenty kilometers east of Grise Fiord; Sparbo/Hardy 







Lowland (75O49'20" West and 83"47'15" North), on the 

northern shore of Devon Island some sixty-five kilometers 
* 

southwest,of Grise Fiord; Truelove Lcwland (75'41'00" West 

and 84'30'00" North), on the north shore of Devon Island 

some ninety kilometers southwest of Grise Fiord; and Skruis 

Point (88'29'30" West and 75'34'00" North), on the northern 
/ 

shore of Devon Island some 100 kilometers west of Truelove 

Lowland and 180 kilometers southwest of Grise Fiord. 

Running east to west between the south shore of 
-3 

Ellesmere Island and the north shore of'Devon Island, Jones 

Sound forms a passage between the North Water of Baffin Bay 

and the Grinnell Peninsula of Devon Island. Constricted at 

bo-th ends, Jones Sound forms a broad basin teeming with 

marine resources. During the summer, narwhal (Monodon 

monocerus), beluga (Delphinapterus leucas) and walrus 

d 
(Odobenus rosmarus) are regular visitors to the Sound. In 

the past, Bowfin whales (BBlaena mysticetus), also added 

to the tally of significant seasonally available marine I 

resources. Maritime species available throughout the year 
t 

include: ringed seal (Phoca hispida), harp seal (Phoca 

gfienlandicus), bearded seal (Erignathus barbatus) and polar 

bear ( Ursus mari timus) (Helmer l987b). - 
Ellesmere Island is the most northerly major landmass 

in the Queen Elizabeth Islands, The south coast is 

particularly complex with many deeply incised inlets and 



fiords. The only permanent human habitation in the Jones 

Sound area is the,small 1;uit community of Grise Fiord, 

established by the Canadian government in the mid-1950s. 

Lee P O W  
. . 

Lee<;Point is a small, lowlying promontory on the 

southe~rn shore of Ellesmere Island, approximately twenty , 
I 

kilometers east of Grise Fiord.- The point juts south- 

southeast into the waters of Jones Sound and is overlooked 

on the north by massive rock cliffs. A remnant portiwof 

the South Ellesmere Ice Cap is only three kilometers away to 

the north. Lee Point is at the western limit of a lengthy 

series of narrow, low-lying, poorly drained flats which form 
rC$ C 

the northwestern edge o'f the houth of Starnes Fiord. 

h v o n  lisland 

Lying directly south of 

waters of Jones Sound is Devon Island, Devon Island is 

roughly rectangular in shape, with the exception of the 

. northwesterly jutting Grinnell Peninsula. The northeastern 

coast of Devon Island is characterized by steep near-shore 

cliffs, occasional f+iords, and the scattered prese.nce of 
T 

small coastal lowlands. 

Truelove Lowland 

Truelove Lowland lies on the north shore 4f Devon 

Island, approximately ninety kilometers southwest of Grise 

Fiord (see Figure 3). The lowland is a broad, relatively 

flat, poorly drained area of'about forty square kilometers. 
1 

It is bounded on the east and south by the cliffs of the 





Devon Island Plateau and on the south by the waters of the 

Truelove River and.Truelove Inlet. To the north and west 
& F -  

lie the waters of Jones Sound. 

Truelove Lowland is an area of unusually rich floral 

and faunal diver~ity~when compared to the surrounding polar 

desert. Ninety-six species of vascular plants, 182  specie,^ 

of lichen, 1 3 2 ,  varieties of mosses and ninety-two'types of 

fungus attract significant concentrations of muskox (Ovibos 

rnoschatus), caribou (Rangifer tarandus pearyi), arctic fox 
1L 

(Alopex lagopus), arctic hare (Lepus arcticus), short-tailed 

weasel (Mustela erminea) and lemming (Dicrostonyx sp.). 

~ e v e r ~ l  lakes teem with arctic char b(~alvelinus alpinus) 

while shorebirds (Charadriiformes) and migratory waterfowl 

(Anseriformes) are present in summertime (Bliss 1977). 

1 
The Sparbo/Hardy Lowland lies on the north shore of 

Devon Island, some fifteen kilometers northe~st of Truelove 
A'  

Lowland (see Figure 3). Capes Sparbo and Hardy are massive 

headlands jutting north into the waters of"~ones Sound. . 
- 

Lying behind and t'o some degree shelteped by these two Capes 

is the Sparbo/Hardy Lowland. The Sparbo/Hardy lowland, like 

the larger Truelove lowland, is an oasis of biological 

productivity in an otherwise barren polar desert. 

Skruis Point lies on the north shore of Devon Island,. 

about 100 kilometers west of Truelove Lowland. Skruis Point 

is a large (twenty-five kilometer wide) promontory 



stretching north into the waters of Jones Sound. It is 

bounded e northeast by  ear Bay .and on the went by 
I 

Inlet. The Skruis lies on the eastern 

< 

shor,k of the promontory, some southeast of 

the northern extremity of the point. The site area is' 

bounded by high cliffs to the n~rthwest and southeast. It 

is situated within the mouth of a broad river valley which 

extends inland across the base of Skruis Point. 

2 - 2  BW-Ixd&--=und ' 

The Devon Island Archaeological Project (DIAP) is an 

ongoing archaeological investigation under the directi n of :dl 
Dr. James Helmer of the University of Calgary (Helmbd 1982, 

C 

Initiated in 1982 ,  this project has been committed to 

gaining a better understqanding of prehistoric cultural 

dynamics within the ~ A n e s  Sound area. The DIAP project has 

exclusively focussed upon the Paleoeskimo period and the 

resolution of cultural-historical and subsistence-settlement 
a b 
within t is period (~elmer 1987b). Field studies P 

were initiated iq'4982 and continued through the summer,of 
, ', 

c -P 

1487.. All tent cin,$.data employed in t w s  analysis were 
, - 

collected under the auspices of the DIAP project during this 

period. 

Acting independently of, but in close association with 

the goals and activities of the DIAP project have been the 

investigations carried out by the Prince of Wales Northern 

Heritage Society (NHS) at the FYeld school Site on. Truelove 



i 
B 

Lowland (see section 3.-1). Data gathered by the NHS Field 

School excavations in 1984 and 1985 (Bertulli and 

Strahlendorf 1984; Beftulli 1987) have been fully 

incorporated into all DIAP project investigations 
i 

this study, 

In geographical terms, the in-field researches of the 

DIAP project have largely been, concentrated upon the North 
t 

Devon Lowlands region of northeastern Devon Island. In 

particular, investigations have centered upon the regiwn 

between and including the two coastgl lowlands of Truelove 

~bwland and Sparbo/Ha,rdy Lowland. Additional smaller scale 

investigations have also taken place in the Grise Fiord 
' * 

region of south ElJesmere Island and at scattered loc 

upon the northern shore of Devon Island. 
e 

The geography of these islands is quite striking and 

has, of course, ha'd a profound impact in structuring 

prehistoric human use. The bulk of'Devon Island is 

chariicterized by a highsupland blateau which is'iessentially 

sterile and uninhabitable. It is barren, inhospitable and 

depressing. The only significant geographical feature of 

the Plateau is the massive central icecap which plays a role 
, j 

in structuring local clim'a'te. The' majority of the island's 

north shore, where DIAP project research has been centeredp 

is dominated by very high and imposing near b o r e  cliffs and 
1- 

capes, an extremely limited or non-existent fore-shore, and 

occasional fiords. These coastal environments, although 



more attractive than the upland plateau, .are still not . 
- - 

highly productive in a biological sense. 

Scattered along the northeastern shore of Devon Island, 

there are a number of highly productive biological enclaves 
. ,. . 

called lowlands. These lowlands, created by a combination 

of local topographical and'microclimatological phenomeha 

which combine to make them warmer and moister than the 
0 * 

adjacent upland plateau and coast, are small (the largest is 

approximately forty square kilometers) but significant oases 

of floral, avian and terrestrial mammalian resources. 

  rue love' and Spa'rbo/Hardy are two examples of such lowlands. 

Extensive survey by DIAP personnel during the course of 

in-field studies in the.  ruel love-Sparbo/~ardy coastal area 

has resulted in the identification of more than of 200 

irchaeological sites; ranging in size from small lithic 

scatters to large and complex multi-component habitation 

sites. Excavations of varying extent have been conducted at 

a dozen of these sites. Analysis and interpretation of the 

materials recovered in these excavations is ongoing. 

At a macroclimatological level, the surface weather 
1 

systems of the Jones Sound area are governed by the 

interaction between the large-scale, cold-cored circumpolar 

vortex and the south Greenland low pressure area. The 

westerly flow of the vortex towards and around the south 

Greenland low dominates throughout the year, but 

considerable differences' in'the direction ahd rate of flow 
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m'ay be noted between durnmer and winter patterns (Hare and 

Hay 1 9 7 4 . ) .  Cyclonic disturbances are infrequent throughout 

the year, but are definitely associated with periods of high 

wind common during summertime (Bliss et al. 1973). 

During the summer months '(from June to the end of' 

September), with the weakening and westerly displacement of 
L 

the south Greenland low pressure area, the frequency of 
( I  

& 

northerly and northeasterly winds ancreases while the 

general intensity of westerly flow declines. With the 

general weakening of the vortex, moving cyclones of the 

arctic frontal belt often traverse the area (Hare and Hay 

1 9 7 4 ) ,  resulting in more generally chaotic wind 

distributions than are common in the winter. 

During the winter months (October to June), the south 

Greenland low pressure area strengthens and moves east, 

causing a general increase in the rate and frequency of 

westerly flow. Also during this period, cyclonic * 

disturbances become exceedingly rare (Hare and Hay 1 9 7 4 ) .  

Consequently, the predominance of strong westerly winds is 

almost complete during the winter months. 

F 
At the microclimatological level, no detailed long-term 

climatological records are known to exist anywhere in the 

study area. The closest long-term records are from Resolute 

Bay, on Cornwallis,Island, some 400 kilometers~southwest of 

Grise Fiord (Courtin and Labine 1 9 7 7 : 7 3 ) .  . \ 

Although no long-term weather records exist within the 

study area, short-term cli~atological studies have been 



carried out at Truelove Lowland. Cou-rtin (1973), Labine 

(1974) and Courtin and Labine (1977) collected detailed 

climatological data for the years 1972 and 1973 from a 
'a 

number of weather stations locat& in and around Truelove 

Lowland. Moreover, twelve years of intermittently recorded 

aeronautical weather from the Truelove Research Station was 

incorporated in their analyses, These data .were used to 

construct a detailed microclimatological model for Truelove 

Lowland. In spite of the short term nature of these 

studies, considerable accuracy was attained in the 

predictive component of this simulation (Labine 1974:61), 

Consequently,, the model may be regarded as an accurate 

reflection of contemporary weather patkerns at Truelove 

Lowland. 

Westerly winds form the dominant flow pattern 

throughout the year at Truelove ~ow'land. The intensity and 

frequency of this- flow decreases in summer and increases in 

winter. Although the intensity of western winds during the 

winter months is higher than the speed of summer westerlies 

(Hare and Hay 1974), the mean monthly wind speeds in the 

summer (2.23 meters per second) exceeds the monthly means 

for winter (1.42 meters per seco~d) (Courtin and Labine 

1977:98). This is dbe to the influence of the high speed 

winds wh2ch normally accompany cyclonic disturbances during 

the summer months. 

, Easterly winds should not occur in the study area, 
I 

except as a result of cyclones moving along the Arctic 



frontal belt. Such disturbances are virtually unknown 

during the winter months, but they are responsible for the 

light precipitation typical of summer (Hare and Hay 1974). T 

Winds from the south are sporadic and short in 

duration, but are frequently" violent in nature (documented 

at up to 85 kilometers per hour). These intense southerly- 

winds "appear to be associated with cyclonic storms" * 
(Courtin and Labine 1977:99). The occurrence of these f&hn 

winds appears to be very seasonal in nature, with highest 

frequencies expected in late summer (ibid:104). 

Interestingly enough, Courtin and Labine's research 

indicates that the local micro-topography of Truelove 

lowland has little effect upon near surface wind directions. 

The intensity of certain winds is reduced in specific areas, 

and a general decrease in wind speed from east to west 
i 

acro.ss the lowl-and has been noted, but predominant wind 

directions remain generally constant across the lowland 

(ibid 1 9 7 5 : l O O ) .  

In summary then, winds from the west and northwest may 

be expected at any time of the year, although the frequency 

and intensity of these winds is highest during the winter 

months. Winds from the north, northeast or east should be 

rare during winter and more frequent during,the summer 

%m~nths. These winds will also typically be stronger than 

average, although the common summer westerlies will be 

weaker than winter west winds. winds from the south should 

be exceedingly rare during the winter, but much more 



frequent during the late summer. These southerlies will 

also be the most powerful winds encountered during the 

yearly cycle. 

How applicable the microclimatological studies of 

Courtin ( 1 9 7 3 ) ,  Labine ( 1 9 7 4 )  and Courtin and Labine ( 1 9 7 7 )  

are to the entire Jones Sound area is uncertain. *The 

Truelove model is almost certainly directly 
I 

Lowland due to geographi~al 

similarity and physical propinquity. However, the 

application of the model to the Skruis Point and Lee Point 

samples is less certain. 

The applicability of this contemporary weather model in 

inferring past sonhitions is also uncertain. Major climatic 

chan es are known to have occurred at various times Z 
throughout the High Arctic during the 3,000 years of 

1 interest to this study (hc~hee 1 9 7 6 ) .  It is certainly 

possible that these climatic "changes were accompanied by 

shifts in wind patterns. Howeve-r, for the Truelove and 

Sparbo/Hardy Lowlands at least, the major physiographic 

elements which create and maintain wind patterns, the 

juxtapositioning of land, sea and icecap, remain much the 

'same today as they did in the past. Consequently the 

pattern of wind distributions described above is assumed to 

hold throughout the past. 

2  . 4  K U b U B i s L w  

Human occupation of the Canadian High Arctic began 

approximately 4 , 2 0 0  years ago and continued, on a regionally 



intermittent basis, until the present day (McGhee and Tuck 

1986). This occupation can be divided into two discretep 

temporal and cultural periods. The more recent episode, 

called the Thule culture, first appeared throughout the 

eastern Queen Elizabeth Islands at about 1,100 RCYBP 

(Maxwell 1988). This widely distributed, technologically 

sophisticated culture was characterized by a broadly based 

maritime economy and a highly organized social life. 

'T .huLs 

There is little doubt that the Thule culture is the 
0 

biological and cultural ancestor of historic Inuit groups 

(McGhee 1978:103). However, the historical'antecedents of 

the Thule culture appear to lie further afield. It seems 

likely that the source of Thule culture, and probably the 

Thule people themselves, stems not from the earlier 

Paleoeskimo cultures of the Canadian High Arctic, but from 

the Punuk and Birnirk cultures of the-Bering Sea region of 

Alaska and Siberia  a ax well 1988:250-252). It appears that 

at about 1,100 years ago the rapidly expanding ~ h u l e  culture 

supplanted or absorbed the indigenous Paleoeskimo cultures 

then occupying the Canadian High Arctic (McGhee and Tuck * 

1976; Maxwell 1988). It is with the remains of these 

earlier Paleoeskimo cGltures that this study is concerned. 

eoe-d Arctic -1 1 Tool T r a L s a l t i m  . . 

Possibly as early 'as 4,200 RCYBP, the Paleoeskirno 

occupation of the Canadian High Arctic commenced with the 

development and spread of the Arctic Small Tool Tradition 
dl 



(ASTt) out of western Alaska and eastern Siberia (Dumond 

1977; McGhee 1978). The ASTt migration appears to have 

occurred very rapidly and within a short time P,aleoeskimo 

hunters had spread throughout the interior barrenlands of 

Canada, across most of the Arctic Archipelago and into. 

Labrador and Greenland, There are no indications of any 

earlier human occupations in the High Arctic region. 

ASTt assemblages are characterized ky microblades, 
C i  - 
' P 

triangular chipped stone projectile points, flaked stone 
I 

b-- bur?ns and a well developed bone, antler and -ivory industry. 
0 

$5 The economic foundation for Paleoeskimo life seems to have 

. been very broadly based and the remains of a variety of 
8 

marine and terrestrial animals are common aspects of ASTt 

collections (Dumond 1984; Maxwell 1 9 8 8 ) .  

Although geographically widespread, it is likely that , 
the early peri of Paleoeskima.occupation was characterized .a' 
by a %ery small population of highly mobile and widely 

dispersed groups. These groups would also have been small 

and membership may have been quite fluid (McGhee 1979). By , 
i 

the end of the ASTt occupation,of the High Arctic some l,OOOd 
'1 

years ago, this settlement pattern had ckahged4and l'arge, 

complex communities had appeared (Maxwell 1 9 8 8 ) .  This 

change in settlement patterns, first occurring about 2,800 

years ago,'is quite dramatic and is accompanied by major 

technological developments. 



points and a generally high level of skill in the execution 

. 03 all flaked'stone tools. 'Serrated edges are commonly 

seen. Unusual tanged non-toggling harpoon heads are typical 

(Maxwell 1988). 
e 

The earliest component of the Paleoeskimo occupation of 

the Arctic islands is Independence I. First identified in 

northern Greenland (Knuth 1967), Independence I was 
1 

originally thought to be a regional variant of the more 

widespread Pre-Dorset culture. However-, McGhee (1976, 1979) 
\ 

has argued that Independence I represents a distinctly 

different and somewhat earlier occupation than Pre-Dorset, 

Recently, Helmer (1988) has argued convincingly that 

Independence I is really no more than the earliest evidence 

of Pre-Dorset occupations. This disagreement, partially 

semantic and partially due to controversy regarding the 

adjustment or dismissal of radiocarbon dates based upon the 

type of materials dated (see McGhee and Tuck 1976; ~kundale 

1981) is as yet unresolved. Whatever the case, Independence 

I is indisputably an early manifesiation of Early 

Paleoeskirno culture in the Eastern High Arctic. Best 

estimates would probably place the commencement of 

Independence I at about 4,000 RCYBP with an estimated 
& 

duration of 300 years. B 

Independence I assemblages are usually characterized by 

large burins, bi-pointed or tapered stemmed projectile 



Sites are often 
b. 

rings with carefully 

, e 

characterized by poorly defined tent 

made box hearths and axial features. 

' Perimeter rings! are sometimes absent or defined only upon 

the basis of widely scattered stones. These tent rings are 

often arranged in.a dispersed linear pattern along fossil 
'A 
'3 

beach ridges (McGhee 1979). Other researchers have noted 

well defined, round or oval tent rings with round central 

hearths, fire-boxes or axial features (~chledermann and 

McCullough 1988). 

.l?E.z- 

J The beginnings of the Pre-Dorset' ulture almost 

certainly lie in Alaska and the Western Arctic. Due to the 

problematic nature of the radiocarbon dating of marine 

materials in the arctic, commencement dates as. late as 3,700 

RCYBP (McGhee and Tuck 1976) or as ,early as 4,20-0 RCYBP * 

(Arundale 1981), have been suggested for Pre-Dorset. If the 

first alternative is true, then Pre-Dorset may represent a 

second migration into areas largely abandoned by 

Independence I hunters. If the latter case is true, Pre- 

Dorset and Independence I may represent'contemporary 

cultures, competing for the same resources using very 

similar technologies. Whatever the truth of the matter, the 

Pre-Dorset cul.trbre had certainly come to dominate most of 
i 

the High Arctic by about 3,700 RCYBP and this dominance 

persisted until about 2,800 RCYBP in most~&ee_ss (McGhee and 
P' 

Tuck 1976). 
\ 

I 
/ 



Highest densities of Pre-Dorset materials are known 

from the game-rich Foxe Basin and Hudson Strait region. 

This so-called "core area", now thought to be a product of 

an unintentional archaeological sampling bias, shows a slow 

but continuous evolution of cultural traits throughout the 

Pre-Dorset sequence. Elsewhere in the arctic, particularly 

in the far northern islands, it appears that the Pre-Dorset 

occupation was much more sporadic in characte~ (Maxwell 

Pre-Dorset assemblages, although similar to 

Independence I, are differentiated on the basis of somewhat , ' 

smaller microblades and other tool classes, the pregence of 

occasional unifacially polished burins, symmetric and 
- - 

asymmetric stemmed or side-notched knives, distinctive 

projectile points with either parallel or somewhat incurvate 

lateral edges, and specialized sideblades and endscrapers 

(McGhee 1978; Maxwell 1984). Another diagnostic 

characteristic of Pre-Dorset assemblages is a wide and 

varied antler, bone and ivory7industry which includes the 

presence of toggling harpoon heads, large open socketed 

lance heads and small, cylindrical, round-eyed needles 

(Maxwell 1988). 

Tlqe remains of Pre-Dorset habitation structures are 
d 

highly variable in appearance, ranging from small, very 

poorly defined ovoid or circular boulder rings to very well 

defined rings with complex axial features and occasional 

fireboxes defined by upright slabs (Maxwell 1984). It has 



been suggested that these more complex features represent 
G I  

winter period habitations [Maxwell 1988) or late summer 

occupations (Schledermann and McCullough 1988) but others 

ascribe these differences to a temporal cause (McGhee 1976). 

Other features may be no more than "a small oval area within 

which there is a greater concentration of artifacts and 

small rocks" (Maxwell 1984:362). These ambiguous features 

,f- 
are often interpreted as the remains of short-term summer 

tents. 

Sarqaq remains a problematic entity for most Arctic 
9 4 

researchers. First reported by Meldgaard (1952) from 
b 

western Greenland, Sarqaq sites have now been reported from 

eastern Greenland (Maxwe-ll 1988) and western Ellesmere 

Island (Schledermann 1987). Dates ranging from abdut 4,200 

RCYBP to 2,900 RCYBP have been reported (Gullov 1986) but 

not all dates are accepted by most researchers (Maxwell 

Schledermann (1987) argues that Sarqaq and Independence 

I were contemporaneous regional offshoots of Early ASTt. 

Under this scheme, Independence I would have disappeared 

relatively quickly while Sarqaq persisted in Greenland for a 

millenium or more. Maxwell (1985) has suggested that Sarqaq 
ap 

represents an isolated northern enclave descended frbm 

Endependence I. Taylor (1968) and Schledermann and 

~ c ~ u l l o b ~ h  (1988) contend that very strong Sarqaq influences 

may be detected in the development of Dorset out of Pre- 



Dorset. This confusion in the chronological placement of 

Sarqaq is due to the dearth of published information L 

e 

(particular3y in English) on Sarqaq sites as well as the 

- 
confusion regarding the accectability of various radiocarbon 

dares (Schledermann 1987). 

Organic artifacts are reputedly very rare on Sarqag 

sites, either due to age, preservation or some other agency, 

so little is known of this importan-t aspect of the 

technological assemblage. The few harpoon heads known show 

definite similarities with non-toggling Independence I 

forms . 
Lithic collections are characterized by a relatively 

high proportion of ground and polished teals and a low Y 

frequency of microblades. Most burins are spalled, but are 
r 

also bifacially and distally ground. Partially ground 

adzes, concave side-scrapers, finely serrated triangular, 

stemmed and bipointed projectile points with unifacial or 

bifacial grinding have all been noted. Of particular 

importance is an apparent preference for angmaq, a "grainy 

silicified slate" (Maxwell 1988:103) for the production of 

both chipped and ground stone tools. However, this 

preferential selection may be more imaginary than real gi$en 

the limited geographical range of excavated Sarqaq sites, 

Dwelling type forms from Sar sites are not well 
T -  --. 

documented, howeve; Maxwell ( 1985: 103 ) and Gullov ( 1986) 
1 

describe axial tent rings with associated box X eatths as 
typical. Schledermann and McCullough (1988:6) describe 

L . ,  



round, gravel wallgd, shallow depressions without hearths as 

well as axial dwellings. 

. . 
e~endgace I1 and Tr-orse . . tL 

The Independence I1 culthre, also sometimes referred to 

as Transitional Dorset, is generally thought to date between 

3,000 and 2,500 years ago. First identified by Knuth (1967) 

in Pearyland, and-now recognized throughout northern. 

Greenland, Cornwallis, Bathurst, Devon and Ellesmere 
P 

Islands, the origins and fate of this cultural entity are 

obscure (McGhee 1978). 

Independence I1 assemblages are characterized by the 

presence of microblades, ground burins, broadly side-notched 
, 

bifaces, ovate side-blades, ground adzes, -bone needles with 

, gouged eyes, eared endscrapers and small oval or. rectangular 

soapstone lamps. Harpoon head and projectile point styles 

seem to be identical to earlier Pre-Dorset forms. 

b' 
Ind-ependence I1 or Transitional Dorset habitation 

remains .are usually described as both distinctive and - 
a 

diagnostic. They are most commonly described as oval toq 

rectangular tent ring with .a vertical'slab outlined axial 
7 

- \ passage and central bo hearth (Knuth 1967 ; McGhee 1976 ).. 

Schledermann and McCullough (1988) have noted somewhat more 

iversity in the style of Transitional Dorset tent rings. 
. . 

In particular, tent rings with "simple" axial features and 

an external rather than internal box hearth have been noted. 

Artifact assemblages are, for the mqst part, 

substantially different from both I ence I and Pre- - 
- 



a Dorset c9llections. Upon the basis of similarities in tent * 

ring styles and settlement patterns, McGhee (1979) has 
> 

argued that Independence I1 developed. o<t of the much 

earlier Independence I culture. However, there is little 

evidence for a transitional Independence 1/11 occupation of 
I 

a 600 years duration anywhere in the High Arctic. Others have , 

argued, largely upon the basis of similarities between P F e -  

Dorset and Independence I1 harpoon heads, that Independence 

I1 forms a transitional phase between the Pre-Dorset and 

Dorset cultures (Maxwell 1984). 

The extent to which the Independence I1 culture 

contributed to the later Dorset culture is equally confused, 

,- due largely to the "lack of reliable dates" (Maxwell 
- 

1 9 8 4 : 3 6 3 ) ,  Many of the distinctive Dorset traits were 

developing in the core region at the same time that other 

traits began to appear in more northezrly Independence I1 

assemblages. Some authors suggest that Transitional Dorset 
I 

is really no more than a regional transitional phase between 

, the .Pre-Dorset and Dorset cultures (Schledermann and 

McCullough 1988, Maxwell 1984, Helmer and Plumet nd). 

Others suggest that Independence I1 is a distinct cultural 

entity which nevertheless participated in some form of bi- 

directional cultural exchange with the contemporaneous 

Dorset culture of the core area (McGhee 1979). 

Whatever the truth of the various cultural-hist.orika1 

scenarios discussed above, the unique.Transitiona1 Dorset 

occupation of the High Arctic persisted until about 2,,500 - -  



- 

RCYBP, when all human occupation in the region appears to 

have temp'orarily ceased (Maxwell 1988). 

Jk?Ls.& 

The Dorset stage of Paleoeskimo prehistory began 

approximately 2,800 RCYBP and continued until about 1,000 

RCYBP (McGhee and Tuck 1976). This terminal date is roughly 

the same time as people of the Thule culture first migrated 

into the High Arctic. Although there has been much 

\ speculation aboutn the nature of this cultural contact, the 

fact of total cultural replacement remains incontrovertible 

(Maxwell 1988). 
1 

In the core area of northern Hudson Bay, F m e  Basin, 

northern Ungava and southern ~a'ffin Island where the Dorset 

cilture likely developed, there is a continuous record of 

occupation and cultural development from 2,800. RCYBP to 

about 1,000 RCYBP. In this region the Dorset culture has 

been divided into Early, Middle and Late phases upon the 
a 

basis of changes in house types, settlement patterns and 

le'chnological elements (Maxwell 1988). 1 

In contrast to this pattern of stability and prosperity 

within the Dorset core area, evidence for Dorset occupation 

O of the High Arctic outside the core area is sporadic at 

best. Across much of the High Arctic, including the.Jones 

Sound -area, the Dorset period follows a cultural hiatus of 

close to 1,000 years duration. Between 2,500 and 1,500 

RCYBP the Canadian High Arctic appears to have been largely 
., 

P 
uninhabited (Helmer 1987; Maxwell 1988; Schledermann 1987). 



e 

-. 

Dorset assemblages are radically different from most 

eariier Pre-Dorset collections an$ are characterized by the 

presence of side-notched projectile points and knives, 

numerous microblades, man'y ground and polished burins and 

adzes, occasional ground slate projectile points and small 

oval or rectangular soapstone pot&. ~r - - b m p s .  Organic 

technologies are equally in evidenqe' w i t 6  anow 'knives, sled 

shoes, flat needles with elongated gouged eyes and closed 

socketed harpoon heads commonly found (Maxwell 1 9 8 8 ) .  One A 

striking and exotic biagnostic'attribute of the Dorset 

culture is the presence of distinctive art work in 
* 

quantities not seen.in earlier culturaq settings (Taylor and 

Swinton 1 9 6 7 ) .  iY 

. Dorset str6ktural remains are highly variable in form, 

ranging from the massive, reqi,$Jinear, multi-household 
'is" 

"longhouses" occasionally found at Late Dorset sites, to 

mori commdn and modest stone circles with little .internal 
c \ 

structure (Maxwell 1 9 8 8 ) .  h e  typical form is oval to 

rectangular in outline, and is often found with a w-ell 

defined axial dividing feature wit upright slab hearths or li 
meat'box6s. Other, more simple axial features are kometimes 

noted, but these may be in association with external box 

features (Schledermann and ~ c ~ u l l o u g h  1 9 8 8 ) .  

-s!amau 

The earliest human occupation of the High Arctic 

commences with the Independence I culture at about 4,000 

years ago. Some researchers interpret Independence I as no 



' \  

more than the earliest manifestation of Pre-Dorset, while 

*others maintain that the two are separate and distinct 

entities. Independence I occupations seem to disappear by 

about 3,700 years ago although some of the culture's 

distinctiv; characteristics do appear in the much lkter 

Indepkndence I1 culture. 

At some time before the disappearance of Independence I 

from the High Arctic scene, the Sarqaq culture appears in 

northeastern  ree en land. Some suggest that Sarqaq is a very 
P 

long-lived local variant of Pre-Dorset, while others suggest 

it springs from Independence I roots. The chronological 

position'of the Sarqaq culture remains confused due to a 

lack of published information and confusion regarding the 

acceptability of various radiocarbon dates. If the full 

$ 

span of reported dates is accepted, then the Sarqaq culture 

dates to between 4,200 and 2,900 RCYBP. 

Contemporaneous with both Independence I and Sarqaq, 
YI 

the Pre-Dorset occupation of the High Arctic commenced some 

4,000 RCYBP and persisted, albeit with some local 

interruptions, until about 2,800 RCYBP. The Pre-Dorset 

culture is divided into three temporal phases upon the basis , 

of compositional changes in assemblages. Early Pre-Dorset, 
B 

which may include Independence I, may dommence as early as 

4,200 RCYBP. Middle  re- ors set began it about 3,600 RCYBP 

" ago and persisted for between 400 and 600 years. At about 

3,000 RCYBP the Late Pre-Dorset culture came.to dominate the 

High Arctic. 



The Independence I1 or Transitional Dorset culture 

first appears in the High Arctic about 2,800 RCYBP and lasts 

for about 300 years. The origins of Transitional Dorset are 

obscure, with Independence I, Sarqaq, Pre-Dorset and Dorset 

all implicated. At about the same time as the establishment 

of Independence I1 in the High Arctic, the distinctive 

Dorset culture developed in the core area to th: south. 

Interaction between the existing Pre-Dorset culture and this 

developing Dorset culture is suggested as another possible 

source for the origins of Independence 11. With the end of 

the Independence I1 occupation of the High Arctic at about 

2,500 RCYBP, human occupation in the area temporarily 

ceased. Re-occupation did not take place until about 1,500 

years ago when the Dorset culture established a tenuous 

presence in the area. This Late Dorset culture remained the 
i 

sole' cultural presence in the High Arctic until about 1,000 

RCYBP, when the rapidly expanding Thule culture' replaced it. 1 

With-the end of Dorset, the 3,200 year long Paleoeskimo , 

occupation of the High Arctic drew to a close. 

The relative distinctness of the previously discussed 
e 

cultures remains an open question. Some traits once 

regarded as diagnostic of a particular culture are now known 

to occur in other contexts and times. For example, traits 

normally associated with Sarqaq assemblages are 
%'w 

frequently recognized in Pre-Dorset collections {~elmer 

1 9 8 8 ) .  However, other attributes still remain useful a's 

separation criteria (Maxwell 1 9 8 8 ) .  
C 



Particularly important to this study was the changing 

perception of the diagnostic nature of architectural 

features. The axial passage tent ring, once the chief 

diagnostic of the Independence I culture, has now been 

widely reported in connection with both Pre-Dorset and 

Sarqaq assemblages (Mary-Rousseliere 1976, Helmer 1988, 

Maxwell.1988). Conversely,~ypical Independence I 

collections have now been identified in association with the 

simple round or ovoid tent rings once identified as 

diagnostic of ~ r e ~ ~ o r s e t  (Schledermann and McCullo~gh 1988).: 

In a similar vein, Independence I1 assemblages have now been * 

reported in.conjunction with relatively simple ovoid tent 

rings rather than rectangular mid-pas'sage structures (Helme'r 

1988). ' It is now recognized that many of the perceived 

differences between previously postulated temporal~cultural 
, 

5 units may have been no more than seasonal and/or functional 
i; 

differences magnified by archaeological sampling procedures 

(Helrner 1988; Schlederrnann 1987; Schledermann and McCullough 

Helmer (1987d, 1988) and Helmer and Plumet (nd) have 
Ci. 

suggested a restructuring of the High Arctic cultural 

sequence.to accommodate these changing views. In their 

view, the Arctic Small Tool Tradition may be divided into 

three distinct temporal entities upon the basis of broadly 

defined assemblage .characteristics. These Sub-Traditions, 

called the Early, Middle and Late Paleoeskimo, are 



themselves composed of discrebe cultural entities which 

correspond broadly with the named cultures already 

discussed. Terms like Independence I, Sarqaq and 

Independence I1 are subsumed under the broader headings of 

Early Pre-Dorset, Middle Pre-Dorset, Late Pre-Dorset and 

Transitional Dorset. This provisional cultural framewor,k, 
'-- 

presented in Table 1,  provides the necessary culture- 

historical setting within which this study can be assessed. 

This framework is highly tentative and' is to be use:d for . 
C 

ordering purposes only. In particular, the postulated 
i 

bracketing dates are for general interpretive purposes only. 

Table 1: Regional Paleoeskimo Cultural Chronology 

RCYBP I CULTURE SUB-TRADITION 

I THULE I Neo-Eskimo 
I - Late Dorset 

Late 
Paleo- 
Eskimo 

(Independence 11) 
Transitional Dorset 

- - (Sarqaq ? ? )  - - - 
Late Pre-Dorset Middle - - - - - - - - - - - - 

Middle Pre-D'orset 
- - -  (Sarqaq ? ?  ) - - - Early 

Paleo- 
- - Early Pre-Dorset- - 

(Independence I) 

1 No Prior  urna ah Occupation 

2 . 5  W i n g  Studies 

Tents are a ubiquitous part of the material culture,of 

nomadic hunter-gatherers. From Tierra del Feugo to 



Greenland, from Mongolia to Morocco,. the wandering peoples 

of much of the world have relied upon permanent but portable 

structures to protect them from the vagaries of climate and 

environment. The principai attributes which make a tent a 

tent are its portability and the comprehensive nature of the 

shelter it provides. The tent must be portable in order to 

complement the nomadic lifestyle of its occupants; It must 

also provide a more or less completely enclosed internal 

micro-environment which is decidedly different from the 

external macro-environment. The tents internal environment 

can be cooler or warmer, drier or moister and lighter or 

darker than the surrounding external environment but most 

importantly it is a more stable environment than that of the 

outdoors. These attributes are of critical importance to 

peripatetic groups because of technological limitations upon 

materials and transportation. In many parts of North 
< 

America, most notably the Arctic and the Great Plains, the 

use of these structures has resulted in the creation of a 
\ 

special class of material remains: the tent ring. 

BBad.der ..... &&.xcs 

Tent rings are part of a broader class of cultural 

constructions commonly referred to as boulder features. 

Included in this category are caches, cairns, foxtraps, 

beartraps, kayak rests, hearths, windbreaks, graves and many 

others (~lumet 1981). Despite their widely differing 

functions, these features all share in common certain 

details of construction. All are relatively simple dry- 



stone structures assembled fram unmodified cobbles, slabs ' 

cP 
and/or blocks+of locally available rock. 

Boulder features constitute an easily identifiable 
E 

prehistoric cultural manifestation in most regions of the 

High Arctic. Unlike much of the rest of the world, 

~~egetational and depositional environments in the Arctic 

islands do not significantly affect the visibility of most 

archaeological remains. Cultural materials deposited on the , 

surface remain near the surface and are seldom obscured by 

vegetation or deeply buried by sediments. 

Paleoeskimo sites in the High Arctic in general and in 

the Jones Sound area in particular are normally restricted 

to near-shore locations and are typically found on fossil 

beach terraces. These ridges are ancient beaches, formed in 

parallel succession as relative sea-level dropped due to 

isostatic rebound. Most sites include at least one or more 

boulder features and the bulk of these features are fouhd in 

d one of two depositional settings. The first and most common 

of these depositional settings is on poorly consolidated 
6 

gravel beach sediments comprised of small, angular, 

mechanically fractured rock. These beaches usually have 

relatively level surfaces which are punctuated at irregular 

intervals by large, post-formational frost cracks. Because 

of the high energy of th? beach environment during 

deposition, very little large rock (greater than cobble 

size) is incorporated in these beach sediments, and such 

stones rarely if ever project above the flat.beach surface. 



Consequently, most concentrations of large rocks lying on or 

projecting above the beach surface may be treated as a clear 

-indication of past human activities. 

Boulder features ;re also occasio&dly found in a 

somewhat different sett'ing. In flat areas on fossil beaches 

where fresh-water pools or flows nearby, or on fossil beach 

segments near rocky headlands, sediment traps sometimes 

form. These locations are characterized by the deposition 

of fine-grained sediments on top of beach deposits and by 

the development of flourishing moss, lichen and sedge-grass 
/ 

communities. As a result,.boulder features located in these 
\ 

areas may be more deeply buried and overgrown than is 

common. However, sedimentation rates in .such Potations are 

rarely rapid enough to completely obscure cultural 

materials. Consequently, given the complete absence of any 

.- naturally occurring rock In these sediment traps, 

recognition of bpulder features in such locales is easily 

accomplished Because of the bare gravel surfaces typical \ 
of most beaches, concentrations of vegetation are sePdom 

encountered. Areas of past human activity, b~cause of the 

'use and loss or discard of organic materials, are often 

marked by a low "mat" of mosses, lichens and willows. These 

plants, surviving on the organic residues deposited within 

the feature, are another clear indication of past human 

activity. 



Tent rings, also occasionally referred to as stone 

circles, constitute both a functional and a descriptive 
. , 

category of boulder features.  unctiona ally, they are 

inferred to represent the physical remains -of primary 

portable habitations (tents), Descriptively, the term can; 

be applied to a widely varying class of architectural 
I 

remains. In fact, given the div'ersit~ in'the appearance, 
- 

shape and complexity of the features often incorporated 

under this category, the term "tent ring" may be a deceptive 

misnomer, In the narrowest sense this designation is often 

taken to imply the existence of a clear and Gecogqizable 
e 

\ - 
perimeter ' ring' of stones. However, this interpretation 

ignores the vast majority of the.physica1 remains of 

individual tent habitations. Consequently, in this study', 

the term "tent ring" is used in the broadest possible sense. ' 

The functional coherence of the category is stressed over 

the descriptive. In prqctical terms this means that any 

surface boulder feature interpreted as thd remains of a 

primary habitation structure was a potential subject for 

this study. 

The use of such a broad and inclusive non-descriptive 

definition entailed the risk that features which were not +. 
tent remains might be unintentionally included in this 

study. Fortunately, most other categories of'boulder 

features are distinctive enough in their own fashion that 

the potential for misinterpretation is low. However, to 



minimize the possibility of confusion, no features were 

included in this study unlegs they met the following 

criteria. These habitation remains may, or may not, have a 

recognizable perimeter poutline of stones. In the absence of 

a clearxy defined or continuous perimeter of rocks, the 

presence of a surface concentration of occupational lithic 
t 

and faunal debris roughly corresponding to the boulder 

scatter was taken $0 indicate the existence of a disarranged 

tent ring. Similarly, the p'resence of a cleared, compacted 

area of sediments delimiting a probable tent floor and 

roughly corresponding tp the boulder scatter was also taken 

to indicate the presence of such a structure. Internal 

stones were examined for evidence of burning, grease 

staining or evidence of intentional arrangement as an axial 

passage or hearth. The pre'sence of these attributes was 

taken to indicate the existence of a multi-purpose tent ring 

P s rather than a single function feature like a cairn, cache or 

t r a p .  

The closest analogue- to the Paleoeskimo structure 

responsible for the creation of stone circles may be the' 

historic Inuit summer skin tent, or tupik (Spalding 1 9 7 9 )  

(see Figures 4, 5 and 6 ) .  The tupik was a highly variable ' 

/ struct.ure, with distinctly different forms widely 

distributed across the Arctic (Boas 1 8 8 8 ;  Birke,t-Smith 1936 ;  
- 

Leechman 1 9 4 5 ;  Balicki 1 9 7 0 ;  Dumond 1 9 7 7 ;  Reinhardt 1 9 8 6 ) .  



Figure  4 :  H i s t o r i c  I n u i t  Tupik ( N a t i o n a l  Museums of 
Canada / 6 8 9 4 1 ) .  

F igure  5 :  Typical Tent Ring (QkHn-13, Feature 4 ) .  
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Conical to rectangular tenc. frames with and without 
i 

ridgepoles are known from most regions (-Nabakov and Easton 

1989 ;  Faegre 1979 ;  Leechman 1945). 

Although the Inuit tupik presents a possible analogue 

for the tents of Paleoeskimo peoples, generalizations should- 

be made with caution. The differences between Paleoeskimo 

and Inuit lifeways are so vast that analogies between these 

groups are tenuous at best. 
- - - - - - - 

C 
In particular,, there are no known analogues in Inuit 

structures for the linear axial feature (sometimes referred 

to as a mid-passage) which bisects many ~aleo4skirno 

rings. Usually interpreted as a combination hearth box, 

storage cupboard and countertop, the axial feature usually 

consists of two parallel rows of upright rock slabs with 

flat-lying slabs laid between. Although no direct cultural 

contacts are postulated, striking similarities have been 

noted between the internal arrangement of Paleoeskimo axial 

features and the conical, curved pole kata of the Lapps of 

Finnmarken ( ~ a e g r e  1 9 7 9 ;  ~chledermann and McCullough 1 9 8 8 ) .  
e 

It is unlikely that pegs or stakes were commonly used 

to secure the perimeter of Paleoeskimo tents. No such 

stakes are known from any Paleoeskimo archaeological 

collections in the Eastern Arctic (Maxwell 1 9 8 8 ) .  

Furthermore, the physical location of most Paleoeskimo sites 

on poorly consolidated beach sediments overlying permafrost 

is not conducive to ,the effective use of stakes. It is much 
PP 

more reasonable to suppose that Paleoeskimo peoples 



habitually-made use of local beach rock to anchor their hide 

tent covers. This supposition is strongly supported by the 
a 

habits of the later Inuit occupants of the Arctic. 

Photographs and descriptions of tupiks with rocked 

perimeters are commonplace (see Figure 4). Ethnographers 

(Boas 1888:552-553; Birket-Smith 1936; Leechman 1945; 

Balicki 1970:26) have recorded the use of boulders,' inside, 

outside, and both together to anchor leather tent covers7 

It is clear t b t  taphonomic issues affect the problem 

of variability in tent rings. The very act of abandonment 

should physically disturb structural stones, particularly 

those of he perimeter. Post-abandonment natural and > 
c w p r o c e s s e s  can disturb the feature even further. 

The net effect of these disturbances is an increase in 

random variation and a subsequent decrease in the scope of 
el 

detectable patterned variability. Unfortunately, t*he chance 

nature of natural disturbance factors like muskox and frost 

heavgs is impossible to quantify. Hence the contribution of 

these processes to variability in these features cannot bgJ 

adequately judged at this time'. Equally difficult to 

measure is the effect of cultural disturbance factors. 

The universal taphonomic influence, abandonment, is 

also likely to be the most systematically destructive to - 

patterned information." The perimeter of the ring must be 

disturbed in order to remove the tent.'" The direction and 

extent of that disturbance will depend upon a number of 

w 
factors acting in concert. Things like the size and shape 



of the rocks, whether the stones were placed inside the tent 

on a tucked under flap or outside the tent on a pulled oat 
+ 

flap, the number and exuberance of the people dismantling 

the feature will all contribute to the ultimate effect of 

abandonment. In this study, no attempt is made to measure, 

' or account for the disturbance occasioned by abandonment. It 

simply assumed that dismantlement disturbance was random 

in character and minimal in influence. Although this 

S I 

a sumption is unsupported empirically, the successful 

analyses of other tent ring researchers operating under the 

same constraints suggests that the assumption may be valid . 

(Finnigan 1981, 1982). 

It is beyond the scope of the present s.tudy to 

undertake a comprehensive and exhaustive review and critique 

of all previous tent ring research; nevertheless, a brief 

summary of important works is in order. Some of these 

stud'ies have been of importance in the shaping of current 

interpretztipns of Arctic prehistory. .Others have been 

important in providing the methodological and analytical 

framework within which this study has been conducted. 
1 

Informal typologies of tent ring morphology have been 

used by Arctic archaeologists for decades. These 

typologies, although explicitly unstated, have nevertheless 

been powerful tools in the interpretation of High Arctic 

prehistory. In particular, McGhee's (1976, 1978, 1979) 

interpretations of Paleoeskimo- prehistory have relied 

extensively upon perceived changes in the form of habitation 



structures. A leading trait ib McGhee's lists of 

"Distinctive Characteristicsn (1976:25) for each cultural 

entity discussed was the perimeter shape and-internal rock 

arrangement of tent rings. Similarly, Dumond (1977) 

stresses the culturally diagnostic nature of feature forms 

without rigorously defining structure types. 

More recently, some researchers have begun to question 

the diagnostic nature of tent ring forms (Schledermann 1988, 

Helmer 1988). Functional rather than cultural-temporal 

factors have been invoked to explain differences, and there 

is a general acceptance of high levels of variability in 

tent ring form. 

Attempts have been made to create more formalized 

typological frameworks and procedures for the description 

,and analysis of High Arctic tent rings. In Ungava, Plumet 

(1981) developed a formal classificatory typology for all 

boulder structures based upon morphological, functional and 

technical criteria. The principal goal ofF ~lumet's study 

was the discrimination of functional classes of features 

using a combination of architectural and associational 

attributes. Similarly, Allison (1987) has devised a 

typological approach to Thule summer tent rings based 

largely upon the subjective classification of non-metric 
% 

criteria. 

' Dekin ( 1 9 7 6 )  proposed a somewhat different technique 

called "elliptical analysis" for the.analys& of a single 

Paleoeskimo tent ring from the Closure Site on Baffin 



Island. This method., although principally involved with'the 

patterning of artifact distributions within a feature, was 

also concerned with feature shape and sock distributions 

about the ring perimeter. Although Dekin's analysis was not 

directed towards comparisons between individual features, it 

did attempt to record and use somewhat more detailed 

architectural information about an individual feature than 

is customary in Arctic research. Also significant was 

Dekin's attempt to formalize the subjective elements of the 

research methods in such a way that subjective bias would be 

minimized. 

Reinhardt (1986) used ethnographic and historic 

records to develop an approach to the comparative analysis 

.of Eskimo dwelling forms w i ~ h  particular emphasis upon 

archaeological implications. In thi-s study he made the 

important point that architectural remains should be treated 

as artifacts-for analytical pur oses. However, Reinhardt's 9 
stress upon the ordering of internal space in these recent 

3 

cultural manifestations makes it unlikely that meaningful 

insights can be developed for Paleoeskimo tent rings. 
f-' 

No other attempts to develop formal classifi-catory 

schemes for the analysis of ~ i ~ h  Arctic tent rings are 

known. While typological studies of the sort discussed 

above are unquestionably valid research avenues, they 

constitute, for the most part, an intuitive rather than 

quantitative approach. 



16i-AUh.  
i 

A very different analytical direction has been taken by 

tent ring researchers on the northern Great Plains. 

Explicitly quantitative approaches to the recording and 

analysis of "tipi rings" have been the rule, rather than the 

,exception over the last two "decades (see Einnigan 198'2, 

Davis 1983b, Quigg and Brumley 1984). This interest has 

*been partially due to the incredibly large numbers of tent 

rings found on the northern plains, partly due to the 

increasing importance of consulting archaeolo 

due' to the striking lack of other interesting artifactual 

L 
maberial at many excavated tipi ring sites. 

5 

The investigation o'f tipi rings on the northern plains 

has a lengthy history. Early, largely descriptive, studies 

include Renaud (1942) and Wedel (1948). However, interest 

in tent rings remained sporadic until 1960, when Kehoe 

- (1960), Malouf (1960), Moomaw (1960) and Mulloy (1960) 

revived discussion. The volume of descriptive studies 

steadily increased following these publications until the 

mid 1970s, when the fi-rst quantitative data regarding tipi 

ring size and rock distributions were reported by Schneider 

and Treat (1974). Despite the increased interest in stone 

circle studies thr,ough the 60s and early 70s, advances in 

knowledge and technique were limited. The period from 1975 

onward was marked by a substantial increase in the volume of 

publications concerning tipi rings. Aaberg (19751, McIntyre 

(1978), and Quigg (1979) are only a few such examples. This 



interval is marked by a steady increase in'the depth of 

analysis and the level of mensural data reported (Finnigan 

1982 ) . 
Between the years 1979 and 1983,.marked by the 

publication of the "Megaliths to Medicine Wheels" (Wilson, 

Road and Hardy 1981) and "From Microcosm to Macrocosm" 

(Davis 1983a) volumes, a major change in orientation can be 

perceived in tipi ring analysis. The presentation of 

mensural data, now commonplace, was accompanied by higher 

order statistical manipulation and analysis and a general 
& 

increase in goal directed procedures (eg: Finnigan 1982, 

1983; Mobley 1983; Wilson 1983; Quigg 1983). Recurrent 

themes in studies published during this period included an 

intensified interest in architectural details and an 

increased emphasis upon techniques for quantitative data 

collection (Quigg and Brurnley 1984:69), 

During the late 70s and early 80s, several 

methodological and analytical innovations important to the 

execution of this study occurred. The introducti.on and 

refinement of the Tipi-Quik mapping method (Smith 1974; Dau 

1981) was of importance to the in-field componqnt of this 

research. The establishment of standardized measurements 

and octal indices (Brumley and Kooyman 1978; Quigg 1979) was 

another important development. Davis (1983) represents the 

earliest use of multivariate statistics to ahalyze 

architectural variability in stone circles. 



In the period since 1983, several studies have1 

demonstrated the efficacy of architectural analysis in 

addressing specific research questions. The Forty Mile 
v 

Coulee study (Brumley and Dau 1988), the single largest 

comparative tipi ring analysis to date, has achieved some 

8 

success in the correlation of rock distributional data with 

seasonal wind patterns. Quigg (1983; 1986) has used 

differential rock distribution data ta argue for the 

contemporaneity of specific features at the Ross Glen Site. 

Also at Ross Glen, distinctions in the size of rings, 

coupled with depth of burial of feature stones, have been 

used to suggest cultural-temporal and social differences. 

The success of these forms of analyses in satisfying 

fundamental archaeological goals suggested that similar 
? 

I 

procedures, applied to Arctic tent rings, might enjoy 

2 . 6  ~ . t a t i v e  Shape 

The analysis of shape is a ~onstantly~recurring p 
24. 

for scientists of many disciplines. Wherever items mustbe 

sorted and categorized by form, be they boulders, \ 
brachiopods or burins, the problem remains the same: How can 

P 

the kubjective element be elim y a t e d ?  How can these 
i 

classificatory decisions be rendered consistent, replicable 

and verifiable? 

In the past researchers have tried to address the 

problem of recourse to systematically 

collected measurements. Items were measured, using a 



variety of methods, and these measurements became the,basis 

for subsequent typological classifica<ions. Examples of . 

such classifications abound in archaeology feg: Forbis 1960; 

Greaves 1982). Unfortunately, unless definitions for 

measurement points are precise and unambiguous, the derived 
w 

metric ind,ices may be just as subjective as non-metric 

descriptors. 

In the fields of sediment geology, invertebrate 

palaeontology, computerized image processing and pattern 

recognition, a family of new approaches to shape analysis 

has been developed. These techniques, sometimes.called 

"quantitative shape analysis", have succeeded in "almost 
, , 

completely removing the subjective element" (Clark 1981:303) 

from classificatory studies. Recent reviews of quantitative 

shape analysis can be found in Barber (1988) and Clark 

Since the subjective element in measurement has been 

eliminated by using intensive mathematical procedures; it'is 

no coincidence that the development of quantitative shape 

analysis' has coincided with the general rise in use of 

computers and computing. The exact form of $he calculations 

employed varies from technique to technique, but most share 

two common threads (Clark 1981). First, only two- 

dimensional shapes are normally considered. Second, the /' 

outline shape itself is used to mathematically define the 
C / 

rekrence po.int from which measurements to the perimeter are 

taken. The shape of an individual entity is characterized, .i 

.,/' 



not with reference to any externally defined criteria, but 

$ .  through reference to all other perimeter points. 

Normally, the use of quantitative shape analysis 
b . ,  

presupposes a technique for deriving a digital approximation 

of the pe-rimeter or outline of individual entities. This 
' 

recording technique may entail the direct digitization of 

photo-'approximated images or it may involve the use of. - .  
. - 

sophisticated scanning or'line following techniques and 

specialized hardware (Clark 1981; Davis 1986). 
, . 

:/' '1 
Once the discrete digital out11 is obtained, the 

calculation of the reference point becomes a relatively 
Bp 

straightforGard proposition. The calculations centre around 

the definition of a common reference point, The digitized 

perimeter is analyzed, using a specified algorithm with 

characteristics appropriate to the nature and complexity of 

the objects of interest. This algorithm derives a unique I\ 
reference point, usually a centroid, in physical space.:'The 

original digitized perimeter is then re-referenced in terms 

of this derived point. Each perimeter is thereby 

characterized as a set of truncated vectors radiating 

outward from an internally defined centroid. Using these 

methods, metric characterization of individual specimens can 

rD 
be quickly and systematically achieved. These 

characterizations. have the following desirable qualities: 

they are unique,, replicable and interpretable using 

multivariate statistical techniques (eg: Principal 

Components or Cluster analysis). 



Although many archaeological classificatorgC studies ,' 

have been dedicated to the differentiation of shapes, 
4 

archaeologists have,not been quick to embrace the concept or 
b 2  

techniques o; quantitative shape analysis. In the field of 

archaeology, ~ontet-white's (1973) analysis of lithic 
0 

artifacts from the Paleolithic Malpas Rockshelter may be the 

earliest attempt at a form of quantitative shape analysis. 

The outline profiles of Caddoan ceramic vessels have also 

been described and analyzed using many of the principles of 

quantitative shape analysis (Turpin and Neeley 1977; Turpin 

et al. 1976). More recently, Helmer and Robertson (1988) 

and Robertson ( 1 9 8 8 )  have used a form of shape analysis to 
r1 

examine certain classes of lithic artifacts from t6e DIAP 

project itself. 

. The application of quantitative shape analysis to the 
consideration of tent rings is a natural extrapolation of 

9 

the technique. Measurements of the length of major axes of 

tent rings bear a striking resemblance to the style of 
B 

measurements once used to characterize sand grain shapes 

(see Clark 1 9 8 1 ) .  These i,ndices have rapidly been 

supplanted by the development of the teehniques of . 

quantitative analysis. The need to develop a replicable,. 

systematic, descriptive grammar for tent ring forms can be 

admirably addressed by many of the techniques of 

quantitative shapeuanalysis. 



CHAPTER 3 

DESCRIPTIONS 

Forty-four tent rings from twelve different 

ated in the Devon Island Archaeological Proje 

area were mapped for the purposes of this study. 

loc 

sites 

ct study 

Of this 

number five were from the Lee Point locale on Ellesmere 

Island, five were from the Skruis Point area of Devon 

Island, four from the Sparbo/Hardy area of Devon Island and 

thirty from the Truelove area of Devon Island (see Figures 2 

and 3 ) . 
3 . 1  , s " i L e - . ~ ~ s  

&.cb"."&.bL--%k 

The Skruis Point Site (see Figure 2) is located on the 

northern shore of Devon Island (88'29'30"W,75"34'00"N). The 

site lies near the base of the northeastern shore of Skruis 

Point, overlooking the waters of Bear Bay to the northeast. 

It consists of five tent rings and several dense lithic 

scatters located on broad, straight relict gravel beaches at 

the mouth of an unnamed river valley, High cliffs to the 

northwest and southeast provide some measure of shelter but 

the location is largely exposed to the elements. The tent 

rings at the site are found in two separate clusters at an 

estimated twenty to twenty-five meters above current sea 

level. No excavations or collections were conducted. The 

probable cultural affiliations, based upon examination of 

recorded surface finds, are Late Pre-Dorset or possibly 

Dorset in age (MacWilliams 1987; Helmer personal 



communica t ion ) .  The s i t e  w a s  9 i rs t  r e c o r d e d  and  mapped i n  
e 

$: 

t h e  summer o f  1987.  ~ e a t u r e s  1 t h r o u g h  5 a t  t h i s  s i t e  were 
/ 

mapped f o r  t h i s  s t u d y .  
6 .  /' 

QkH1-5, t h e  I c y  Bay S i t e  ( s e e  F i g u r e  3 ) ,  i s  l o c a t e d  

upon t h e  s o u t h e a s t e r n  s h o r e  o f  Cape Hardy i n  t h e  

~ p a r b o / ~ a r d y  Lowlands o f  n o r t h e r n  Devon I s l a n d  ( 7 5  " 4 9  ' 20"W 
.3 

83"  4 7  ' l5,"N).  The s i t e  c o n s i s t s  of  t w e n t y  c u l t u r a l  f e a t u r e s  

s c a t t e r e d  amongst  t h e  b b u l d e r s  and o u t c r o p s  o f  a r o c k y  

h e a d l a n d  which j u t s  s o u t h  i n t o  I c y  Bay. Of t h e s e  t w e n t y  

f e a t u r e s ,  t h e ' m a j o r i t y  are low e l e v a t i o n  L a t e  T h u l e  o r  

H i s t o r i c  I n u i t  i n . a g e .  Nine o v a l  t e n t  r i n g s ,  l o c a t e d  from 

f o u r  t o  n i n e  m e t e r s  abbve p r e s e n t  s e a  l e v e l ,  compr i se  t h e  

Paleoeskimo-Eskimo o c c u p a t i o n  a t  t h i s  s i t e .  The s i t e  w a s  

f i r s t  r e c o r d e d  by DIAP i n  1984 and t h r e e  f e a t u r e s  w e r e  

c o m p l e t e l y  excava ted .  i n  1986 (Helmer 1982 ,  1 9 8 6 ) .  F e a t u r e s  

1 t h r o u g h  3  were  mapped f o r  t h i s  s t u d y .  

QkH1-66 ( s e e  F i g u r e  3 )  i s  l o c a t e d  on n o r t h e r n  Devon 

I s l a n d  n e a r  t h e  s o u t h w e s t  edge  of  Cape Spa rbo  ( 7 5 ' 4 8 ' 1 7 " ~  

8 3 ' 5 3 ' 2 8 " N ) .  The s i t e  l i e s  on a ' b r o a d ,  r a i s e d  beach  remnant  
m .  

o v e r l o o k i n g  a l a r g e  s h a l l o w  f o s s i l  bay t o  t h e  e a s t  and 
P 

n o r t h .  The s i t e  is  w e l l  s h e l t e r e d  on t h e  n o r t h w e s t  by t h e  
C 

f l a n k s  of  Cape Spa rbo .  An i s o l a t e d  t e n t  r i n g  w i t h  l i n e a r  

a x i a l  f e a t u r e  and a s s o c i a t e d  c u l t u r a l  d e b r i s  w a s  n o t e d .  The 

s i t& w a s  l o c a t e d  i n  t h e  summer o f  1986 by DIAP and  mapped 

d u r i n g  t h a t  same t i m e .  No e x c a v a t i o n s  o r  c o l l e c t i o n s  were  



u n d e r t a k e n  a t  t h i s  s i t e  ( H e l m e r  1 9 8 6 1 ,  The s i t e  is  assumed 
Q 

t o  b e  w h o l l y  P r e - D o r s e t  i n  o r i g i n ,  
9 

G J k k i A i . . U - ( _ F ~ L ~ o ! . e ~  

QkHn-12, t h e  F i e l d  S c h o o l  S i t e  ( s ee  F i g u r e  3 ) ,  is 
B 

l o c a t e d  on  Devon I s l a n d  o n  t h e  n o r t h e r n  s h o r e  o f  T r u e l o v e  
0 

Lowland ( 7 5 ' 4 1 9 4 0 " W  8 4 " 3 2 ' 0 0 " ~ ) .  The ~ i t e ~ c o n s i s t s  o f  t e n  

i d e n t i f i e d  c u l t u r a l  f e a t u r e s  o f  b o t h  P r e - D o r s e t  a n d  T h u l e  

a f f i l i a t i o n .  I t  l i e s  on  r o c k y  h e a d l a n d  o n  a ser ies  o f  

p o o r l y  d e f i n e d  r e l i c t  b e a c h  t e r r a c e s  l o c a t e d  b e t w e e n  two 

r o c k  o u t c r o p s  a n d  f a c i n g - n o r t h w e s t .  The I c e b r e a k e r  Beach 
D=. 

S i t e  l i e s  i m m e d i a t e l y  t o  - t h e  e a s t .  The s i t e  i s  s h e l t e r e d  by 

l o w J y i n g  r o c k  o u t c r o p s  t o  t h e  n o r t h e a s t  a n d  s o u t h w e s t  w h i l e  
-9 

t h e  o c e a n  l i e s  t o  the n o r t h w e s t .  The P r e - D o r s e t  f e a t u r e s  

a re  l o c a t e d  a t  b e t w e e n  s e v e n  a n d  n i n e  meters a b o v e  p r e s e n t  

s e a  l e v e l  w h i l e  t h e  T h u l e  m a t e r i a l s  a re  f o u n d  a t  a '  

c o n s i d e r a b l y  l o w e r  e l e v a t i o n .  The s i t e  w a s  f i r s t  r e c o r d e d  

i n  1 9 8 3  by D I A P .  T e s t  e x c a v a t i o n s  by  D I A P  i n . 1 9 8 4  were  
t 

f o l l o w e d  i n  1985  b y  l a r g e  s c a l e  e x c a v h t i s n s  on  t h e  p a r t  o f  

t h e  Y o r t h e r n  H e r i t a g e  F i e l d  S c h o o l .  
Mappin$ 

o f  f e a t u r e s  w a s  
r A 

c a r r i e d  o u t  a t  t h i s  t i m e  ( H e l m e r  1 9 8 5 ;  B e ' f . t u l l i  1 9 8 7 ) .  

~ k ~ n - 1 3 ,  t h e  I c e b r e a k e r  Beach S i t e  ( s g e  F i g u r e  3 ) ,  is  - ". I '  ' 
b., ' . 

l o k a i e d  on  t h e  n o r t h e r n  e d g e  o f  T r u e l o v e  Lowland o n  t h e  

n o r t h  s h o r e  o f  Devon I s l a n d  ( 7 5 ' 4 1 ' 2 0 " W  8 4 " 5 0 ' 0 0 " ~ ) .  I t  i s  

f o u n d  -on  a s t a c k e d  s e r i e s  o f  r e l i c t  b e a c h e s . w h i c h  r i s e  f r o m  
I 

t h e  s G u t h w e s t e r n  s h o r e  o f  a s m a l l  embayment i n  t h e  

c o n v o l u t e d  l o c a l  c o a s t l i n e .  The s i t e  a r e a  i s  c h a r a c t e r i - z e d  



by scattered bedrock outcrops with interspersed patches of 

remnant beach terraces. The site is somewhat sheltered from 

the north by two large outcrops but is otherwise exposed. 

Eleven tent rings, two scattered caches, an isolated firebox 

and a possible didden area make up this site. ~e'atures are 

found at between five and nine meters above pre'se& sea --. 
level. Originally identified in 1983, the site has seen \ 

w excavation in 1984, 1985 and 1986 (Helmer 1985; 1986). 

~ a b ~ i n ~  of features was undertaken in 1986. 

QkHn-17, the Twin Pond Site (see Figure 3), is located 

on the northern shore of Truelove Lowland, Devon Island 

(75"4l940"W 84:29'3OwN). The site consists of seven tent 

rings distributed about the periphery of two small meltwater 

ponds. During the period of site occupancy, the ponds area 

may have formed a shal'low embayment about which the features 
f 

were situated. The features at the site are located at 

approximately nine meters above present sea level. High 

+rock outcrops to the south, west and to the northeast 

provide considerable shelter to several of the mapped 

features. This site was originally identified in 1983 and 
,- / , . 

excavations were undertaken in 1984 and 1985 by DIAP (Helmer 

1985)'. Mapping was done in 1986. 

BM.ak-22 (Far S i t s 1  

QkHn-22, the Far Site (see Figure 3), is located on the 

extreme northwestern edge of Truelove Lowland, Devon Island 

(75'41'50"W 84"26'00"~). The site lies on a high relict 



beach directly,overlooking the Tote Road Site to the 

northwest. It is constrained on the south by a high rock 

outcrop which gives the site area some shelter. The site . 

consists of six ten$ rings, two disturbed caches and three 
I 

circular semi-subterGanean houses at approximately fourteen 

meters above present sea level. ~ir-st located in 1983, 

excavations were carried out in 1984 and 1986 (Helmer 1985; 

1986). Mapping was carried out in 1986. 

~ ~ ~ ~ ~ - - I ~ & Y ~ & ~ ~ R ~ )  

QkHn-27, the Rocky Point Site (see Figure 31, is 

located on Truelove Lowland, northern Devon Island 

(75"41'00"W 84*38'3OuN). It lies at the base of Rocky 

Point, a prominent northwest pointing peninsula at the 

northwestern extremity of Truelove Lowland. The site 

consists of twenty-three features arranged in a linear 

pattern paralleling the general southeast to northwest 

orientation.of the landform. The features lie between six 

and seven meters above sea level on the highest preserved 

beach ridge on Rocky Point. Thirteen tent rings, seven 

boulder caches, two4dense lithic scatters and one cultural 

depression were identified. The Ro'cky Point area is very 

barren and is not significantly sheltered in any direction. 

QkHn-27 was first located in 1983 and excavations were 

carried out here in 1984 and 1985 (Helmer 1985). Mapping 

was carried out in 1986. 



QkHn-37, t h e  T o t e  Road S i t e  ( see  F i g u r e  a ) ,  is l o c a t e d  

o n  T r u e l o v e  Lowland,  n o r t h e r n  Devon I s l a n d  (75'42'10"W 

84 '26 ' .00"N) .  The s i t e  l i e s  o n  a se r ies  o f  p o o r l y . d r a i n e d ,  

r a i s e d  b e a c h  t e r r a c e s  be tween  two r o c k  o u t c r o p s  i n  a s m a l l  

c ove  n e a r  t h e  head  o f  a l a r g e r  bay  a t  t h e  n o r t h e a s t e r n  

p e r i p h e r y  o f  T r u e l o v e  Lowland,  The f e a t u r e s  a t  t h i s  s i t e  

are w e l l  s h e l t e r e d  t o  t h e  n o r t h e a s t ,  s o u t h  and : sou thwes t  by '- 
h i g h  r o c k  o u t c r o p s ,  The F a r  S i t e  l i e s  immedia tedy  t o  t h e  a 

s o u t h e a s t .  The s i t e  h a s  been  s i g n i f i c a n t l y  d i s t u r b e d  i n  t h e  

p a s t  by t r a c k e d  v e h i c l e s  u n l o a d i n g  i c e b r e a k e r s  a t  t h e  n e a r b y  

b e a c h .  T h r e e  t e n t  r i n g s  and  o n e  b o u l d e r  c a c h e  are found  a t  

a n  e l e v a t i o n  o f  f o u r  t o  s i x  meters a b o v e  t h e  p r e s e n t  sea 

l e v e l .  The s i t e  w a s  f i r s t  r e c o r d e d  i n  1984 and  e x c a v a t i o n s  

w e r e  c a r r i e d  o u t  i n  1985 a n d  1986 ( H e l m e r  1985 ;  19861 . '  

Mapping was c a r r i e d  o u t  i n  1 9 8 6 ,  

QkHn-38, t h e  Hind S i t e  ( s e e  F5gure  3); is  l o c a t e d  on  

t h e  n o r t h  e d g e  o f  T r u e l o v e  Lowland,  n o r t h e r n  Devon I s l a n d  

( 75+4l94O"W 8 4 ' 3 1 ' 0 ' 0 " ~ ) .  The s i t e  l i e s  on  a p o o r l y .  d r a i n e d ,  

h e a v i l y  overgrown f o s s i l  b e a c h  t e r r a c e  s i x  t o  s e v e n  meters 

above  p r e s e n t  sea l e v e l  on  t h e  s o u t h  s h o r e  o f  a s m a l l  

embayment i n  t h e  c o n v o l u t e d  l o c a l  c o a s t l i n e .  T h r e e  t e n t  

r i n g s  and  a  p o s s i b l e  midden o r  a c t i v i t y  a r e a  h a v e  been  n o t e d  
* 

a t  t h i s  s i t e .  The I c e b r e a k e r  Beach S i t e  l i e s  d i r e c t l y  

n o r t h w e s t  a c r o s s  a p o o r l y  d r a i n e d  s w a r d .  A r o c k  o u t c r o p  

i m m e d i a t e l y  t o  t h e  s o u t h  p r o v i d e s  some l o c a l  s h e l t e r .  The 



k i t e  w a s  o r i g i n a l l y ,  r e c o r d e d  i n  1984 a n d  e x c a v a t i o n s  w e r e  

c a r r i e d  o u t  i n  1985  by DIAP ( H e l m e r  1 9 8 5 ) .  Mapping was 

c a r r i e d  o u t  i n  1 9 8 6 .  

QkHo-5 ( s e e  F i g u r e  3 )  i s  l o c a t e d  o n  T r u e l o v e  Lowland,  

n o r t h e r n  Devon I s l a n d  (75 '41 '101 'W 8 4 ' 3 8 ' 3 0 " N ) .  The s i t e  is  

f o u n d  o n  Rocky P o i n t ,  j u s t  t o  t h e  n o r t h  o f  t h e  Rocky P o i n t  

'site. I t  c o n s i s t s  o f  two c l o s e l y  c o n t i g u o u s  a x i a l  p a s s a g e  
Y: 

f e a t u r e s  l o c a t e d  upon t h e  h i g h e s t  r e m n a n t  b e a c h  r i d g e  i n  t h e  

v i c i n i t y .  The s i t e  a r e a  is  q u i t e  b a r r e n  a n d  t h e r e  i s  no 

l o c a l  s h e l t e r .  No a r t i f a c t s  o r  c u l t u r - 9 1  r e f u s e  w e r e  

o b s e r v e d  i n  t h e  i m m e d i a t e  v i c i n i p y .  The s i t e  w a s  f i r s t  

r e c o r d e d  i n  1 9 8 4  by D I A P  ( H e l m e r  1 9 8 5 ) .  No e x c a v a t i o n s  h a v e  

b e e n  u n d e r t a k e n .  Mapping w a s  c a r r i e d  o u t  i n  1 9 8 6 .  

RcHh-1, t h e  Lee P o i n t  S i t e  ( s e e  F i g u r e  2 ) ,  i s  l o c a t e d  

on t h e  s o u t h  s h o r e  o f  E l l e s m e r e  I s l a n d  ( 7 6 ' 2 3 ' 3 8 " W  

8 Z e 2 3 ' 2 6 " N ) ,  a p p r o x i m a t e l y  t w e n t y - f i v e  a i r  k i l o m e t e r s  f rom 

t h e  s m a l l  community o f  G r i s e  F i o r d .  The s i t e  l i e s  o n  a 

p r o m i n e n t  f l a t  n e a r  t h e  w e s t e r n  e n d  o f  t h e  b r o a d  l o w l a n d  e 

t h a t  c o m p r i s e s  L e e  P o i n t .  High  c l i f f s  s h e l t e r  t h e  s i t e  

l o c a t i o n  f rom t h e  n o r t h .  The s i t e  c o n s i s t s  o f  more t h a n  1 7 0  

d e f i n a b l e  f e a t u r e s  s p a n n i n g  f rom P r e - D o r s e t  t o  T h u l e / I n u i t .  

The s t r o n g e s t  c u l t u r a l  p r e s e n c e  a t  t h e  s i t e  i s  l i k e l y  

D o r s e t .  F e a t u r e s  a r e  f o u n d  f rom o n e  t o  s i x  meters a b o v e  

p r e s e n t  s e a  l e v e l .  The s i t e  w a s  o r i ' g i n a l l y  r e c o r d e d  i n  1986 



and test excavations conducted in the summer of 1987 (Helmer 

1987b). Mapping was carried out in 1987. 

3 - 2  Cul tu ra l  .... G.&e.x.es 

The following descriptions of cultural complexes are 

derived directly from the work of Helmer (1984a, 1984b, 

1985, 1986, 1987a, 1987b, 1988) and his interpretations of 

data from the DIAP project. 

.me F 3 & x L s i t e k  

The Far Site Complex, attributed by Helmer to the Early 

Pre-Dorset culture, is represented in this study by Feature 

8 at the Far Site (QkHn-22). Two other sites investigated 

by the DIAP project have been attributed to this complex: 

the Gneiss Site (QkHn-8) and the Over Site (QkHn-15). 

Radiocarbon dates associated with these features suggest an 

occupation on the order of 4,000 RCYBP (Helmer 1987b:lg). 

The most distinctive feature of the assemblages 

collected at these sites is the presence of fine edge 

serration on bifacially worked artifacts, particularly 

projectile points. Other distinctive traits include 

relatively wide microblades and the large size of formed 

tools in general. The presence of these traits, in 

conjunction with the suggested age of the complex, strongly 

suggest affinities with Independence I (Helmer 1987b:23), 

However, there are marked differences between the Far Site 

Complex and Independence I as well. In particular, 

bipointed serrated projectile points are not found in the 

Far Site Complex, Additionally, the habitation features at 



/ 

62? 
3 .  

t h e s e  s i tes  d o  n o t  r e f l e c t - t h e  ' r o c k - s l a b  a x i a l  p a s s a g e  

a r r a n g e m e n t  e x p e c t e d  i n  l n d k p e n d e n c e * l _  s i tes .  T h e s e  

d i f f e r e n c e s  are a t t r i b i t e d  by  H C l m e r  t o  s e a s d n a l  a n d  

@ 
f u n c t i o n a l  c a u s e s  ( 1 9 8 7 b : 2 3 ) .  

The  I c e b r e a k e r  Beach  CompJex, r e p r e s e n t e d  i n  t h i s  s t u d y  
' n 

by  F e a t i r e s  1 ,  a ,  4 a n @  1 4  a t  t h e  I c e b r e a k e r  Beach  S i t e A  

(QkHn-13)  ; F e a t u r e  4  a t  , t h e  Twin P o n d s  S i t e  (QkHn-17); 

F e a t u r e  2 a t  Qkhn-38  a n d  F e a t u r e s  2 a n d  3  a t  t h e  I c y  Bay 

S i t e  ( Q k H 1 - 5 ) ,  i s  a s s i g n e d  by  H e l m e r  t o  t h e  E a P l y  P r e - D o y s e t  

c u l t u r e .  Two o t h e r  f e a t u r k s  i n v e s t i g a t e d  by t h e  D I A P  

p r o j e c t  h a v e  a l s o  b e e n ' a s s i g n e d  t a  t h i s  Complex :  F e a t u r e s  1 
J 

a n d  2 a t  t h e  I n a v i k  S i t e  ( Q ~ H I - . ~ ) .  On t h e  b a s i s  d f  r e l a t i v e  
2 

b e a c h  e l e v a t i o n  a n d  o b s e r v e d  s u r f a c e  a r t i f a c t s ,  F e a t u r e  1 a t  
. " 

L , a 
QkH1-66 a n d  F e a t u r e s  5 ,  8 ,  9 ,  11 8nd i 6  a t  ~ k ~ n - 1 3 '  may a l s o  

b e  a s s o c i a t e d  w i t h ~ t h i s  c o m p l e x .  Helmer s u g g e s t s  t h a t  t h e  

I c e b r e a k e r  Beach  Complex d a t e s  t o z b e t w e e n  3 , 8 5 0  a n d  3 , 6 0 0  

R C Y B P  ( 1 9 8 7 b : 2 5 3 .  . . 

The a s s e m b l a g e s  f r o m  t h e s e  f e a t d r e s  a re  q b i t e  v a r i a b l e ,  
. + I 

" b u t  a re  g e n e r a l l y  c h a r a c t e r i z e d  by t h e  p r % s e h c e  oC * s m a l l  
1 

t r i a n g u l a r  a n d  b i p o i n t e d  p r o j e c t i l e  p o i n t s ,  s temmed b i f a c e s ,  

o v a t e  s i d e - b l a d e s ,  t h u m b n a i l  e n d - s c r a p e r s ,  c o n c a v e  s i d e -  - 
s c r a p e r s ,  n o n - t o g g l i n g ,  t a n g e d  u n i l a t e r a l l y  * b a r b e d  h a r p o o n  

h e a d s ,  t c l g g l i A g  ,. - s e l f - b l a d e d ,  o p e n  s o c k e t e d  h a r p o o n  h e a d s .  

, E d g e - s e r r a t i o n '  i s  , p o t  s e e n .  

Due t o  t h e  o c c u r r e g c e  o f  b o t h  I n d e p e n d e n c e  I a n d  

C e n t r a l  A r c t i c  E a r l y  P r e - D o r s e t  d i a g n o s t i c  e l e m e n t s  i n  



Icebreak each'assemblages, Helmer has suggested that this d 
epresents a technologically transitional stage 

he two (-1984b). Helmer has also tentatively 

an association with Sarqaq materials upon the 

basis f tanged harpoon heads and the presence of partially 

qroun burin spalls and adze fragments (1987b:19). a 
~ ~ - P - Q R &  MSX 

/ The Twin Ponds Complex, represented in this study by 
/ 

/ Feature 1 at thePIcy Bay Site (QkH1-5); Features 1 and 3 at 
I 

/ 

d' the Twin Ponds Site (QkHn-17) and Feature 6 at the Field 

School Site (QkHn-12), is assigned by Helmer to "the Middle 

Pre-Dgrset Culture. Features 4 ,  6, 7 and 10 at QkHn-12 may 

also be associated with this complex. Estimates_for the age 

of this complex are between 3,65'0 and 3,200 RCYBP (Helmer 

l987b:ZO 1. 

The single most distinguishing characteristic of"Twin C 
Ponds Complex artifact assemblages is the regular" occurrence 

of small, finely flaked, concave based, triangular 

projectile points (Helmer 1987b320). 

Helmer hypothesizes a direct developmental sequence 

between the Icebreaker Beach and the Twin Ponds Complexes. 

Consequently, the distinction between these two complexes 
% 

may be more arbitrary than real (1987b3281. 

The Rocky Point Complex, represented in this study by 

Features 15 and 17 at the Rocky Point Site (QkHn-271, is 

assigned by Helmer to the Late Pre-Dorset culture. Features 



1 through 5 at the Skruis Point site may also be'tentatively 

associated with this Late Pre-Doyset perio'd 'upon the basis 

of an examination of surface artifacts found in association 

with these features (Helmer, personal communication). 

Although highly tentative, Features 3, 6, 7, 8, 12, 20 and 

21 at QkHn-27 may also relate to this complex. This complex 
0 

is estimated by Helmer to date between 3,200 and 2,800 RCYBP 

although associated radiocarbon dates suggest a much earlier 

age of between 4,000 and 3,800 RCYBP (1987:20). 

Assemblages from features attributed t ~ ,  this complex 

are somewhat variable but common elements include: broadly 

side-notcbed bifaces and/or projectile points; small side- 

notched burins and small polished burins. These 

assembIagds, in spite of their vafliability, exhibit a great 

. deal of similarity width other dated Terminal Pre-Dorset 

collections from east-central Ellesmere Island, northern 

$- - - Labrador and southwestern Hudson Bay (Helmer 1988:Zl). 

Slap_e._M.a.r-sd.~ C D J - 1 . e ~  . 

The Cape Hardy C o m p l e ~ , ~  represented in this study by 

Feature 1 at the Tote Road Site (QkHn-37) and Feature 2 at 

t 
QkHn-38, is assigned by Helmer to the Transitional Dorset 

Culture. The Cape Hardy Site (QkH1-4) is also assigned,to 

this Complex. Features 1 and 2 at QkHo-5 may also relate to" 

this cultural complex. -Helmer dates this period to between 

2,800 and 2,500 RCYBP (1987b:28). 

Diagnostic characteristics of Cape Hardy Complex 

assemblages include: tip-fluted bifaces; wide, straight- 



based triangular projectile points; broadly side-notched 

bifaces; large, ovate side-blades; large, side-notched, 

flaked and groupd burins and very narrow microblades (Helmer 

1987b, l987d 1 .  

The Cape Hardy Complex of north Devon Island bears 

strong relatiGnships with ~ndependence I1 materials f r i m  

northeastern Greenland (Knuth 1967) and northwestern Devon 

Island (McGhee 1979) and with Transitional Dorset 

assemblages from west-central Ellesmere Island (Schledermann 

1987). Traits normally associated with Independence I1 

occupations but lacking in the Cape Hardy Complex are the 

presence of eared endscrapers and well defined axial passage 

tent rings. 

HLeL h$r.i..ca9c...C.~rnp1.~a 

The Late Dorset Lethbridge Complex has been tentatively 

associated with Features 46, 47, 48, 53 and 58 at the Lee 

Point Site (RcHh-1) upon the basis of observed surface 

artifacts and analysis of excavated materials from 

associated features (Helmer personal communication). The 

only other indications of a Dorset occupation in the study 

area are found at the Cook Site (QkH1-2) (Lethbridge 1 9 3 9 ) "  

and in the wall fill of an excavated Thule house at the 

Field School. Site (QkHn-12) (Park 1987). Estimates for the 

age of this complex are between 1,500 and 1,000 RCYBP 

(Helmer, personal communication). 



The cultural compl,exes described above were developed 

' by Helmer as fi3rst order analytical units for the 

interpretation of the data colle>cted by DIAP, The primary 

goal has been to associate individual features with one of 

the culture-historical units already iscussed. These 

associations are recorded in Table 2 ,  Feature numbers in 

italics indicate tent rings which can only tentatively be 

associated with a specific cultural complex. All of these *I 

assignments are provisional in nature and may be subject to 

change as the analysis of cultural materials continues. 

Table 2: Summary of Complex Affiliations by Feature. 

DIAP SITE FEATURE # 
Complex Name 

J.J2- RcHh- 1 46,47,48,53,58 
Late Dorset 

WL HARDY QkHn-3 7 1 
Transitional QkHn-38 2 

Dorset Q ~ H O  & 1 , 2  

R Q K Y  ... .P.Q.I.H.T QkHn- 2 7 15,1'7 
Late QkHn-27 3~'~,6,7,8,12,20,21 

Pre-Dorset Skruis Point 1,2,3,4,5 

T WLN.-E.QEID.S QkH1-5 - 1 
Middle QkHn- 17 1,3 

Pre-Dorset QkHn- 12 6 
" QkHn-12 4 , 7 , 1 0  

- - -- - 

ICEBEE&W.BEACH QkHn-13 1,2,4,14 
Early Pre-Dorset QkHn-13 5,8,9,11,16 

QkHn- 17 4 
QkH1-5 2,3 
QkH1-66 1 

FAR S I T E  QkHn-22 8 
Early Pre-Dorset 

Italics indicate tentative associations 



CHAPTER 4 

METHODS 

The goal of this chapter is to provide the reader with 

the necessary understanding of the in-field and post-field 

data recording and preliminary data processing techniques 

employed during the course of this study. Concepts,-te~ms 

and definitions unique to this study are discussed and 

defined and the rati'onale for the adoption of specific, 

procedures is discussed. 

Informal typologies of High Arctic tent rings already 

exist. These typologies have been successful in 

contributing to the deeper understanding of Paleoeskimo 

prehistory. Some attempts to formalize these 

classifications have been made but these studies have relied 

upon largely subjective criteria. In contrast, the study of 

tipi rings on the no.rthern Great Plains has taken a largely 

quantitative direction.   he collection and analysis of 

metric data, rather than nominal observations has been the 

objective. This,study adopts some of these metric 

procedures and techniques for the analysis of variability in 
u 

Paleoeskimo tent rings. 

Although this research is exclusively devoted to the 

analysis of metric variability, it in no way espouses the 

opinion that continuous observations and quantitative 

an%lyses are the only possible approach to the collection of 

data and the exploration of variability in Paleoeskimo tent 

rings. An in-depth study of nominal observations would 



almost certainly yield revealing and significant results. A 
/d 

melding of both ratio and nominal 1-6vel observ.ations wobld 

likely be even more informative. Such an integrated 

approach was the one of the original goals of this study. 
& 

Nominal observations were recorded during field studies and 

used during the initial analysis, However, these 

observations were not incorporated in the later stages of 

analysis. In order to.ensure that this study was applicable 
- 

outside the narrow geographical confines of arctic 

archaeology, the decision was made to focus the analysis 
I 

upon an architectural element common to all tent rings: the 

perimeter. The exclusion of interior features from in-depth 

analysis effec.tively eliminated from deta'iled consideration 

the nominal observations recorded durihg field studies. 

The following section outrines the prdcedures employed 

Q 
in this study in the selection of individual features for 

incorporation in this analysis as well as a detailed 

description and discussion of the techniques used to record 

data during the field portion 0.f this study. 

Ee a-Lu.x.e- -S e .kks:cC k i . ~ . . n  

Several criteria were employed in the selection of 

features for this mapping project. The overriding concern 

was to capture a sample of tent rings which were 

representative of the temporal, cultural and architectural 

diversity found in the study area. How successfully this 

goal was achieved cannot be objectively assessed at this 



time. Features representing every Paleoeskimo culturaL 
$& 

entity known to existiin the Jones Sound area are 

represented in this sample (see Table 2). Most of the 

distinctive tent ring forms descried by McGhee (19763 are 
4 

also represented. I 

C 

Boulder features of cultural origin are unmistakable i n ,  

appearance and are easily identifiable in the field. Only. 

d .  
those features which were felt to represent the remains of 

single portable habitations (tents) were selected. The 
fw 

criteria employed in differentiating between tent rings and 

other boulder features included the following. Te,nt ring@. 
Y 

often consist of roughly circular, ovoid or rectangelar 

arrangements of rocks with a recognizable permimeter 

' . ,  
separating internal and external space. The interi'dr area . . ,, 

b 

A may contain structural stones and these stones may be . 
b 

A \ 

arranged in distinctive non-random patterns. In' the absence 

of a clearly defined or continuous perirnetei of $tones, theo. 
" 

F-' 

ground surface within the boulder feature was examined for 
9 

occupational debris, including debitage, artifacts 'and 
. L 

faunal remains; the presence of these materials in L 

association indicates the existence of a tent-ring rather 

than a collapsed or dismantled cache or cairn.*p The ground 

surface within the feature was also examined for the 

presence of compres<ed or packed sediments; this appearance, 

indicating a floor or living area, was taken to represent 

the remains of a tent structure rather than a c'ache, cairn 

or trap. Stones within the postulated interior of the 



f e a t u r e  w e r e  &lso*,examined f o r  t h e  p r e e n c e  o f  burning o r  

g r e a s e  s t a i n i n g ;  s u c h  e v i d e n c e ,  i n d i c a t i v e  o f  an i n t e r n a l  

h e a r t h  f e a t u r e ,  w a s  t a k e n  t o  i n d i c a t e  t h e ' r e m a i n s  o f  a t e n t  I 

r i n g .  

I t  i s  p o s s i b l e  t h a t S t w o  c l o s e l y  c o n t i g u o u s  o r  

- o v e r l a p p i n g  f e a t u r e s  m i g h t  a p p e a r  as  a s i n g l e  b o u l d e r  
\ 

0 

I 

f e a t u r e  and  b e  i n t e r p r e t e d  i n  t h i s  s t u d y  as a s i n g l e  t e n t  a 

s 

i F o r t u n a t e l y ,  t h e  l i k e l i h o o d  o f  " o v e r l a p p i n g "  f e a t u r e s  

i s r l o w ,  g i v e n  t h e  n a t u r a l  d e s i r e  f o r  a f l a t  a n d  c o m f o r t a b l e  

t e n t  f l 0 6 r .  However ,  t h e  p o s s i b i l i t y  o f  m e r g i n g  more t h a n  
& 

o n e  f e a t u r e  d o e s  e x i s t .  E v i d e n c e  o f  more t h a n  o n e  h e a r t h  o k  

a x i a l  p a s s a g e  area w i t h i n  a s i n g l e  p e r c e i v e d  b o u l d e r  f e a t u r e  
+ 

' w a s  t r e a t e d  6% a s t r o n g  i n d i c a t i o n  t h a t  more  t h a n  o n e  

f e a t u r e  w a s  i n v o l - v e d .  S i t n i l a r l y ,  t h e  p q e s e n c e  o f  separate  

compacted f l o o r  a r e a s ,  o r  m u l t i p l e  v e g e t a t i o n ,  p a t c h e s  w e r e  
3 t 

t a k e n  t o  i h d j c a t e  t h e  o f  more  t h a n  o n e  f e a t u r e .  
? - 

4' 

Wherever i t  w a s  s u s p e c t e d  t h a t  two o r  more  f e a t u r e s  m i g h t  be  

m e r q p d ,  a l l  s u c h  f e a t u r e s  v e r e  e s c l u d e d  f r o m  c o n s i d e r a t i o n .  
* 

1 

"ar 
A major  g o a l  o f  t h i s  s t u d y  i s  . t o  e x p l o r e  t h e  f u l l  

*4-- 8 /s- - .  
e x t e n t  of v a r i a b i l i t y  e x i s t i n g  i n  P a l e o e s k i m o  s t o n e  c i r c l e s .  

t - 
. Q %R 

* C o n s e q u e n t l y ,  t h e  s e l e c t i o n  o f  f e a t u r e s  w a s  i n t e n t i o n a l l y  

d i r e c t e d  t o w a r d s  t h e  mapp ine  o f  as b r o a d  a r a n g e  o f  f e a t u r e s  
I 

a s  p o s s i b l e .  T h i s  i s  a i s t i n c t  f rom common a r c h a e o l o g i c a l  

. e x c a v a t i o n  p r a c t i c e s  i n  t h e  ~ i $ h  A r c t i c ,  wh6re  w e l l  d e f i n e d  

o r  w e l l  p r e s e r v e d  f e a t u r e s  t e n d  t q  b& most  commonly s e l e c t e d  
'ii 

f o r  e s c a \ - a t  i o n .  . 
- 



Wherever possible, features contiguous or nearly 

contiguous to excavated features were selected for mapping. 

Features close to excavated and/or dated features were 

sescted for mapping for two major reasons. First, clos; 

proximity, especially in terms of beach elevatioq, has been 

used to suggest that features may represent contemporaneous 

otcupation of the site area ,by multiple.households. The 

examination of differential rock loading patterns may 
v 

provide a test for such speculation. Second, even if 

features were not stTictly contemporaneous, comparable beach 

elivations suggest comparable ages for individual tent 

rings. 

The final characteristic influencing selection of 

features for mapping was opportunity. Field' seasons in the 
2 

Arctic are typically short, transportation is difficult and 

both are expensive. Consequenthy this study exploited 

opportunities to map feat~res wherever possible. Although 

this opportunistic strategy has undoubtedly partially * 

' . 
influenced the structure of the data collecte, it is a 

C 

natural concomitant of field work in the Arctic environment. 
$0 

D - G d l b s m  
1 ,  

The technique used to record data in the field-was 
4 . 

a variation of the radial Tipi-Quik'mapping board system 
a 

developed by Smith (1974)'and later refined by Brumley (Dau 

1981). For a more detailed summary of the use of this 
F 

mapping system see Dau ( 1 9 8 1 1 .  



T h i s  mapping s y s t e m  u s e s  a s q u a r e ,  flat board marked 

w i t h  a n  a c c u r a t e l y  d e p i c t e d  c i r c l e  d i v i d e d  i n t o  3 6 0 " .  A 

f i v e  m e t e r  t a p e  i s  t e t h e r e d  t o  t h e  c e n t r e  o f  t h e  b o a r d  a n d  
> 

, 

t h e  a s s e m b l y  is a n c h o r e d  i n  t h e  a p p r o x i m a t e  c e n t r e  o f  t h e  

t e n t  r i n g  t o  be mapped w i t h  t h e - z e r o  d e g r e e  mark of  t h e  

b o a r d  o r i e n t e d  t o  t r u e  n o r t h .  

Normal ly  o r i e n t a t i ' o n  t o  n o r t h  i s  a c c o m p l i s h e d  by u s i n g  

a m a g n e t i c  c o m p a s s ,  b u t  s u c h  d e v i c e s  are n o t  p a r t i c u l a r  
< 

/ 

u s e f u l  i n  many a r e a s  o f  t h e  High A r c t i c .  I n s t e a d  aer$a'? 

p h o t o g r a p h s  a n d  1 : 5 0 , 0 0 0  N a t i o a n l '  T o p o g r a p h i c  S y s t e m  maps 

were  u s e d  60 i n f e r  n o r t h .  B e a r i n g s  f r o m  s i t e  l o c a t i o n s  t o  

d i s t a n t  v i s i b l e  l a n d m a r k s  were  measured  hnd compared t o  

a p p r o x i m a t e  t r u e  n o r t h .  

Once t h e  mapping b o a r d  i s  a n c h o r e d  i n s i d e  t h e  f e a t u r e ,  

m e a s u r e m e n t s  o f  a n g l e  a n d  d i s t a n c e  a r e  u s e d  t o  l o c a t e  e a c h  

r o c k  p r e c i s e l y .  The T i p i - Q u i k  mapping t e c h n i q u e  was 

o r i g i n a l l y  d e v e l o p e d  t o  s p e e d  up  a n d  s i m p l i f y  i n - f i e l d  

mapping o f  s t o n e  c i r c l e s  by p r o d u c i n g  a  d e t a i l e d  p l a n - v i e w  
7 

i 

map w h i l e  i n  t h e  f i e l d .  

F o r  t h e  p u r p o s e s  o f  t h i s  s t u d y ,  i t  was d e c i d e d  n o t  t o  

* 
p r o d u c e  d e t a i l e d  maps w h i l e  i n  t h e  f k e l d . _  I n s t e a d ,  n u m e r i c  

\-.-- 

' d a t a  a n d  n o m i n a l  o b s e r v a t i o n s  were  r e c o r d e d  f o r  e a c h  f e a t u r e  

s t o n e  on  a  s p e c i a l  d a t a  f o r m . .  Data r e c o r d e d  i n  t h i s  f a s h i o n  

h a s  two s i i n i f i c a n t  b e n e f i t s .  F i r s t ,  i t  w a s  a f a s t e r  a n d  

c o n s e q u e n t l y  less e x p e n s i v e  f i e l d  t e c h n i q u e .  S e c o n a .  a n d  
L 

more i m p o r t a n t ,  t h e  r e c o r d i n g  o f  n u m e r i c  i n f o r m a t i o n  y i e l d e d  

a d a t a  s e ~  k h i c h  3 : ~ 1 i l d  b e  m a n i p u l a t e d  and a n a l v z e d  a t  a  much 



higher level of resolution than was possible with a simple 

plan view drawing. 

r The individual stone was the basic unit of recorded 

data in this study. The stone (also referred to as a 

boulder or rock) was assumed to be the most simple element 

or component of architectural construction. For the 

purposes of this study, all rocks fist-sized and larger were 

recorded as part of the feature. Although G e l y ,  it is 

possible that smaller than fist-sized stones may have been 

employed in the construction of tent rings. However, due to 

the distinctive'and obvious nature of these features, there 

can be little doubt that all mapped stones are indeed part 

of the feature. 

The specific'attributes which were recorded for each 

stone fall into three road categories: locational data, 4 
proportional data, and non-metric observations. The 

locational data consisted of measurements of angle and 

distance from the measuring point. The proportional data 

consisted of measurements of the length, width and thickness 
P 

of the individual rock, The non-metric data consisted of 

observations regarding rock form, orientation and 

association. % I 

The locational data for each stone were recorded as an 

angle and distance measured in degrees and centimeters from 

the arbitrarily established 'field centre' to the perceived 

centre of mass of each stone. The recognitidn of a centre 

of'mass for a particular rock was, of course, a highly 



subjective observation. Although a simple concept in 

physics, the precise definition of the centre ofemass for a 

specific object is often difficult. It proved difficult to 

develop a reasonable, verifiable field technique which would 

permit the rapid determination of an accurate centre of mass 

for an individual rock. Consequently, no attempt was made 

to employ such a technique. Instead, the determination of 

the iocation of the centre of mass was left entirely to 

intuitive interpretation. Although the problem of 

estimating a centre of mass for each stone is an 
h 

D 

ackno~ledged potential 'source of error in this study, it is 

not expected that this error will significantly ffect study 

results. Uncertainties in centre of-ass, placement are 
8 

expected to be randomly assorted and should seldom exceed 

plus or minus 5 cms.' A random uncertainty of this magnitude 

is comparable to the possible error factors inherent in the 

measuring apparatus itself. 

-. 
As this study was originally conceived, the qnly 

proportional measurement collected was intended to be the 

weight of each individual stone. However, it was quickly 

realized that the removal and weighing of each feature rock 

would have a devastating effect upon the archaeological and 

architectural integrity of the tent ring being mapped. The 

destructive nature of this proposition was acknowledged, and 

a less destructive proxy measure for the weight of 

individual stones was derived from measurements of the 

length, width and thickness of each rock. 



The measurement of length and width posed no threat to 

feature integri'ty as booth measurements were v'isible in plan 

view. The impact of measurements of thickness were 

minimized by using a steel probe to ascertain shape and size 

below surface. The product of these three measures was 

taken to approximate the volume of the individual rock. 

Prior to the commencement of in-field studies, a test 

of the effihacy of the proportional data in the prediction 

of the desired variable, weight, was made using non- 

archaeological data. A sample of 50  stones were recorded. 

These stones were intentionally selected to represent, as 

near as possible, the full' range of shapes, sizes and 

lithologies that would be encountered in the archaeological 

sites of Jones Sound. The sample encompassed both porous 

sandstones and denser metamorphic rock. The most common 

forms were slabs and blocks-but many rounded cobbles and 

irregular shapes were also included. The weight of each 

stone was recorded to the nearest half kilo using a common 

bathroom scale. Length, width and thickness were recorded 
V 

to the nearest centimeter using a 3 meter hand tape in the 

manner described above. The product of the three variables 

(volume) was calculated. A linear regression analysis was 

conducted to determine the relative power of prediction of 

volume against weight-h ,The result ( r = 0 . 9 5  1 clearly ." 
indicates a very high positive correlation between these 

variables (Hinkle et al. 1 9 . 7 9 : 8 5 ) .  As a result of this high 



correlation the calculated volume can be congidered a good 

predictor of weight. 

Encouraged by the positive results of this analysis, a 

second linear regression was performed. This $egression 

tested the hypothesis that only two measurements, length and ' 

width, are necessary to adequately measure weight. The 
I 

product of length and width for any given stone is equal to 

the surface area of that stone when viewed from above. This 

variable was called size in this study. Regression of the 

size versus the weight of the fifty stone sample described 
3 

above yielded a correlation coefficient of r=0.74, a high 
, 

positive correlation (Hinkle et al. 1 9 7 9 : 8 5 ) .  Although not 

as strong as the relationship between volume and weight, the 

relationship between size and weight was considerqd adequate 
\ 

enough to warrant its use as a proxy measure. - 

The non-metric observations recorded for each stone 

were association, oriehtation and shape. Association was a 

binary variable indicating whether the individual stone was 

associated with the perimeter or with possible interior 

features in the tent ring. Since the major focus of th 
3 

study was upon perimeters, interior stones were excluded 
L 

from subsequent metric analyses. Consequently the 

deterhination of asso-ciation was very important to this 

Interior stones were discriminated from per'imeter rocks 

using several criteria. The primary assessment of 

associarion was based on an largely subjective examination 



of location,and context. If an individual stone was clearly 

part of an internal hearth or mid-passage, it was excluded 

from perimeter analysis. Similarly, if a stone was clearly 

associated with a discernible perimeter ring, it was 

identified as- a perimeter rock. In several features the 

presence of an area of compacted beach sediments or a small 

organic "mat" of moss and lichens was used as a visual clue 

to guide in'the identification of the tent's floor area and 
i 

to assist in the separation of interior from perimeter 

rocks. The presence of grease staining or burning on any 

rock was taken to indicate association with an internal 

function and such stones were excluded from consideration in 

perimeter &.is. a a Similarly upright sandstone slabs, 

normally a constituent of axial features .or hearths, were 

usually interpreted as part of the interior, rather than 

perimeter elements of the feature. Although seldom 

difficult to deEide in the field, the determination of this 

variable is recognizably subjective and intuitive, and as 

such it may have influenced the results of this study. 
3 

Orienation refer; to the aspect of the s&e with 

respect to the ground surface. It was recorded as'one of \ 

three discrete subjective classes: upright, tilted or flat. 

Shape was recorded 'as one of'a set' of f ~ u r  discrete , R 

'* 

subjectbive classes: slab, block, cobble or- irregular. 

Orientation and shape were recorded with the intention 

r' 
of developing a fiaracterization of interior elements with-u 



d i a g n o s t i c  power .  T h i s  a i m  may s t i l l  be a d d r e s s a b l e  b u t ,  

f o r  t h e  r e a s o n s  o u t l i n e d  p r e v i o u s l y ,  t h i s  w a s  n o t  d o n e .  

4 . 2  P o s t - F i e l d  Metho& 

U ~ e l e c t ~ o n  

F e a t u r e s  w h i c h  had  by e i t h e r  DIA'P o r  NHS 

a r c h a e o l o g i s t s  w e r e  n o t  mapped i n  t h e  f i e l d  u s i n g  t h e  r a d i a l  

mapping s y s t e m .  I n s t e a d  t h e y  were  mapped d u r i n g  t h e  c o u r s e  

o f  e x c a v a t i o n  u s i n g  a c o n v e n t i o n a l  g r i d  a n d  d r a w i n g  s y s t e m .  

m 
I n  0 rde . r  t o  i n c l u d e  t h e s e  f e a t u r e s  i n  t h i s  a n a l y s i s ,  a p o s t -  

f i e l d  r a d i a l  mapping t e c h n i q u e  wv a p p l i e d .  O n l y  f e a t u r e s  

w h i c h  had b e e n  i d e n t i f i e d  as s i n g l e  t e n t  r i n g s  w e r e  mapped 

u s i n g  t h i s  p r o c e d u r e .  ' ~ x c a v a t e d  b o u l d e r  f e a t u r e s  l i k e  QkH1- 

4 ,  ~ e h t u r e  1 ,  i n t e r p r e t e d  a s  two c o n t i g u o u s  a n d  d i s t u r b e d  

t e n t  r i n g s ,  w e r e  e x c l u d e d  f rom a n a l y s i s .  

'a ~ataCQil.*_ken 

T h i s  p o s t - e x c a v a t i o n  r a d i a l  mapping t e c h n i q u e  u s e d  

Z 
h a n d - d r a f t e d  maps ~ r o d u c e a  by more c o n v e n t i o n a l  means t o  

1 

1 

c r e a t e  a b d i g i t a l  r e c o r d  o f  r o c k  a t t r i b u t e s  much t h e  same as 

2 t h a t  d e s c r i b e d  f o r  i n - , f i e l d  mapping.  A c o p y  o f  t h e  map o f  

t h e  f e a t u r e  t o  be  d i g i t i z e d b w a s  made. E a c h  s t o n e  o n  t h e  

f e a t u r e  map was numbered .  A . m J l a r  o v e r l a y  ( a c t u a l l y  a 
t 

t r a n s p a r e n t  p h o t o c o p y  ,of r a d i a l  g r a p h  p a p e r  i n  a s u i t a b l e  

B 
s c a l e ) ,  w a s  s u p e r i r n p o i e d  upon t h e s e  maps.  The m y l a r  was 

p l a c e d  w i t h  t h e ' a s i s  o f ' t h e  g r a p h  i n  r o u g h l y  t h e  c e n t r '  Y i 
/ 

t h e  f e a t u r e  and  c a r e  was t a k e n  t o  e n s u r e  t h a t  t h e  z e r o  A 

D 
d g g r e e  r a d i a n  was o r i e n t e d B t o  t r u e  n o r t h .  A n g l e  a n d  

h i s t a n c e  m e a s u r e m e n t s  , t o  a n  e s t i m a t e d  r o c k  c e n t r e  were 
P 



recorded on the same custom dais form employed in the in-, 

field component of this study. When all cdnstituent stones 

had been recorded, the overlay was removed. This procedure 

is an analogue for in-field locational stone mapping. 
t 

A second smaller mylar (consisting of a regular 

rectangular grid at a suitable scale) was employed to derive 

proportional" measures. This mylar was used to estimate the ' .  a 

size of each rock.. The mylar grid was situated over the 

subject stone and oriented in a convenient mann'er. A count 

of the num of grid squares enclosed within the outline of 

the rock of interest provided a close approximakion of the 

relative visible surface akea of that stone. These data 

were alLo entered upon the same data form. This measurement 

of visible surface area should closely approgimate the size 

variab1.e discussed earlier. 
*, 

, T)le non-metric binary attribute of 'association Gas 
I 

recoded using many of the same subjective criteria as 

outlined previously in the description of field methods. 

The extra.po,lation of interior versus perimeter associations 
, 7  

when examining plan-view maps proved somewhat more difficult, 
0 

than the same procedure would have been in the field. 

However, excavation notes, particularly descriptions of 

hearths or burned grease areas within the feature, proved 

,particularly useful in deciding the probable association of 

any problematic stones. 

Due to the two-dimensional nature of lanLview maps, 9 
+ . - there was no acceptable way to extrapolate a third 



dimensional measurement for the represented feature stones. 

Consequently there is no legitimate way to calculate a 

measurement of volume for each rock. Similarly, there was 
f i  

no way co reasonably infer the non-metric traits of 

L orientation and shape. It therefore follows that these ' 

attributes could not be recorded for these post-field maps. 

\ This unattainable level of informatibn in the data-sample 

was the final reason that analysis of non-metric traits was 

suspended. 

All, collected data were entered directly on an IBM PC- 

XT compatible cornputel operating in the MS-DOS enviroqnent. 

Data entry and subsequent manipulations, analyses and 

presentation made use of a co~bination of commercially 

available prLgrams and custom written software. A11 

customized programs were written by the author in compiled 

Turbo-Basic (Borland 1 '987 ) .  @ 

~ - ~ ? I & L X . ~ $ ~ ~ . ~ ~ ~ ~ ~ - Q Q  .)a 

A major recognized difficulty of most stone circle 

studies has been the researcher's inability to determine a 

standardized, replicable centre-point for the feature 

(Finnigan 1 9 8 2 ) .  Since the cent e-point defines all 

'subsequent'inuestigative endeavo rs in most quantitative 
1 I 

ring studies, it is pbvious that such an inability could 
1 ,  

cause severe disoontinuities with'in and between given'data 

sets. 



The fundamental concern in defining a centre-point for 

a stone circle is the need to ensure co~parability. When 

archaeologists measure something (be it the length of a 

projectile point, the weight of potsherds or the diameter of 

a stone circle) they must ensure that measurements have been 

made in such a way that they can subsequently be compared 

with other measu~ements, The only way to do this is to make 

these measurements replicable. Replicability guarantees 

that regardless of chance factors like who took the 

measurement or where and when the analysis occurred, the 
ff 

results will 6e the same. 
%L 

There is no claim that the derived centre-point-would 

have had any meaning to the prehistoric human occupants. of 

the structure. No analyst bothers to suggest that any$ . 

technique locates a centre which would have had practical or 

symbolic meaning to past peoples, since such an 

interpretation is probably impossible and certainly 
- 

unnecessary. As Wauchope points out: "one can 

the artifacts without much ,concern ihether one' underbtand 

6' precisely what they originally were, exactly how t y were i 
used, and just what they meant, to the ancients" 118x6: 19). 

The importance of the derive'd centre-point lies in the 
c ,  b 

ability to generate comparable data sets for statistical 

analysis, nothing more. 

Several different styles or techniques have been 

proposed for Jbcating the ckntre or mid-point of a stone 

circle. They may be grouped knto three broadly similar 



categories: 1 )  In-field centering techniques; 2) Post-field 

subjective techniques and; 3) 'post-field mathematical 

ues. 

The chief argument in favour of in-field centering 

techniques is standardization at low-cost. Brumley and Dau 
m 

recognize that "relatively precise definition of the centre 

point is essential as it serves as the re-ence point for 
\ .  - 

all sqbsequent measurements and observations" (1987:337). 

To address this concern they suggest a field technique 
P 

consistikg of athe following steps: 
6 

"1. A chain is held at any point on the 
interior ring wall margin and stretched 
across the ring to essentially the 
opposite side, where it is swung back 
and forth until the greatest inside 
'diameter is found. With the chain held 
in that position, a pin or stake is 
placed at the midpoint of the defined 
axis. 
2. This process is repeated at two 
other locations along the inner ring 
wall roughly equidistant from one 
other. 

The three stakes or pins thus placed 
in the central portion of the ring 
define a triangle, the centre point of 
which is visually defined, marked and . 
used as the centre point." (Brumley and Z 
Dau 1988:337). 

In order to test the power of this centering procedure, 

' eleven copies of eight different tent ring feature maps wer - /" 
a 

produced on 8.5 hy 11 inch paper (at- an approximate sca 
* 

1 : O  EdOm-13., a small tent ring site near ~ m ~ r e s s ,  

'Albertakrovided the source maps for this test (McCullough 
0 <- ' 

and Hanna 1988, Hanna 1989). Only'feature stones were 
8 - - 

represented on these maps, all visible clues regarding the 



s h a p e  a n d  o r i e n t a t i o n  o f  t h e  t i p i  r i n g s  w e r e  e l i m i n a t e d .  
/ 

E l e v e n  a r c h a e o l o g i s t s  w e r e  c o n t a c t e d  and  e a c h ' g i v e n  o n e  set  
# 

o f  e i g h t  d i f f e r e n t  r i n g  maps. They w e r e  i n s t r u c t e d  t o  

d e f i n e  a  c e n t r e - p o i n t  f o r  e a c h  f e a t u r e  u s i n g  t h e  methods  o f  
'%b 

Brumley and  Dau as d e s c r i b e d  a b o v e .  I n s t e a d  o f  a 5 mete~r 

c h a i n  and  s t a k e s ,  t h e  s u b j e c t ' s  u s e d  a r i l e r  and  p e n c i l .  

A l t h o u g h  t h i s  p r o c e d u r e  d o e s  n o t  p r e c i s e l y  r e p l i c a t e  t h e  

form o f  Brumley and  D a u ' s  f i e l d  t e q n i q u e ,  i t  d o e s  c a p t u r e  

t h e  m j o r  p o i n t s .  I f  a n y t h i n g ,  smaller  d i s c r e p a n c i e s  i n  

r e - p o i n t  d e t e r m i n a t i o n  may be e x p e c t e d  f rom t h e  u s e  o f  J 
usmall  s c a l e  p l a n  v iew maps s i n c e  a  c o m p l e t e  o v e r h e a d  v iew o f  

\I 

1 

t h e  e n t i r e  f e a t u r e  i s  p o s s i b l e .  

I n  e f f e c t ,  e l e v e n  d i f f e r e n t  ' v e r s i o n s '  o f  e a c h  o f  t h e  

e i g h t  f e a t u r e s  a t  EdOm-J3 w e r e  p r o d u c e d  by t h e  e l e v e n  

d i f f e r e n t  s u b j e c t s .  The p h y ~ i c a l ~ l o c a t i o n  o f  e a c h  p r o j e c t e d  

c e n t r e - p o i n t  w a s  d e t e r m i n e d  r e l a t i v e  t o  a s t a n d a r d  p o i n t  and  

d i f f e r e n c e s - b e t w e e n  ' v e r s i o n s '  o f  e a c h  f e a t u r e  c e n t r e - p o i n t  
b 

were  c a l c u l a t e d  i n  r e a l  w o r l d  s c a l e .  
j .Lg- 

D i f f e r e n c e s  o f  o p i n i o n  r e g a r d i n g  c e n t r e  p l a c e m e n t  were  q ;  PI 

a s  h i g h  as  8 7  c e n t i m e t e r s  and  a l l  f e a t u r e s  had a t  l e a s t  on,e 
,, ' 

d i s a g r e e m e n t  o f  g r e a t e r  t h a n  50 c e n t i m e t e r s .  The mean 

d i f f e r e n c e  o f  o p i n i o n  w a s  31 c e n t i m e t e r s .  Given  a n  a v e r a g e  

f e a k ~ r e  d i a m e t e r  i n  t h i s  s a m p l e  o f  4 . 9 2  m e t e r s ,  t h e  r e l a t i v e  

m a g n i t u d e  o f  d i s a g r e e m e n t  w ? s  s i x  p e r c e n t .  F o r  a s u b j e c t i v e  

f i e l d  t e c h n i q u e ,  a n  a v e r a g e  e r r o r  o f  s i x  p e r c e n t  i s  n e i t h e r  

e x c e s s i v e  n o r  uncommon. However,  t h e  m a g n i t u d e  o f  

d i s a g r e e m e n t  c o n c e r n i n g  c e n t r e  p l a c e m e n t  i s  n o t  t h e  



i m p o r t a n t  i s s u e .  What i s  i m p o r t a n t  i s  t h e  e f f e c t  o f ' t h e s e  

d i s a g r e e r n e n , t s  upon  s u b s e q u e n t l y - r e c o r d e d  i n f o r m a t i o n .  
* 

Each  o f  t h e  e i g h t y - e i g h t  f e a t u r e  maps w e r e  p a r t i t i o n e d  
> 

4 .  i n t o  o c t a n t s  u s i n g  t h e  p r o j e c t e d  c ' e n t r e - p o i n t ,  and t h e  
a 

"e' t $5 num6er  o f  r o c k s  i n  e a c h @  o c t a n t  w a -  c o h n t e d  a n d  t a b u l a t e d .  % 4 

4<r The m o s t  f r e q u e q t l y  o c c u r r i n g  r e c o r d e d  number  of  3 t - e ~  i n  
4 -7 

e a c h  o c t a n t  o f  t h e  $ l e v e n  ' v e q s i o n s '  o f  e a c h  f e a t u r e  ( t h e  
I 

mode)  was r e c o r d e d .  A c r o s s - t a b u l a t i o n  o f  f e a t u r e  number  by 

s u b j e c t  w a s  c o n s t r u c t e d  ( T a b l e  3 ) .  The  number  o f  t i m e s  t h a t  

a n  i n d i v i d u a l  s u b j e c t  d i s a g r e e d  by o n e  o r  more c o n c e r n i n g  

t h e  number  o f  r o c k s  per o c t a n t  when c o m p a r e d  t o  t h e  mode f o r  
/ 

t h a t  f e a t u r e  is  r e q o r d e d  i n  t h i s  t a b l e .  I f  a n  i n d i v i d u a l  

d i s a g r e e d  w i t h  t h e  modal  number  o f  s t o n e s  i n  a l l  e i g h t  

o c t a n t s  o f  a p a r t i c u l a r  f e a t u r e ,  a n  e i g h t + p p e a r s  i n  t h e  

a p p r o p r i a t e  c e l l  o f  t h e  t a b l e .  I f  no  d i s a g r e e m e n t s  w e r e  

n o t e d ,  a  z e r o  w a s  r e c o r d e d .  No te  t h a t  a g r e e m e n t  be t 'ween  two. 
4 

s u b j e c t s  a b o u t  t h e  number  o f  s t o n e s  i n  a p a r t i c u l a r  o c t a n t  

d o e s  n o t  g u a r a n t e e  t h a t  t h e y  are t h e  s a m e  r o c k s  i n  b o t h  

c a s e s . .  A l s o  n o t e  t h a t  t h i s  t a b l e  d o e s  no t '  m e a s u r e  t h e  

m a g n i t u d e  o f  d i s a g r e e m e n t ,  i t  o n l y  shows  t h e  f r e q u e n . c y  o f  

d i s a g r e e m e n t .  % 3 i- 

E x a m i n a t i o n  o f  T a b l e  3 shows  t h a t  a h i g h  f r e q u ~ c y  o f  

d i s a g r e e m e n t  a b o u t  t h e  number  o f  s t o n e s  p e r  o c t a n t  i s  

8 

p o s s i b l e  g i v e n  i d e n t i c a l  f e a t u r e s  when a n  a n a l o g u e  f o r  

d Brumley  a n d  D a u ' s  c e n t e r i n g  method  is  u s e d . '  D i s a g r e e m e n t s  
e 



Table 3 :  Disagreements in Number elf' Rocks per Quadrant per 
Feature by Eleven Analysts. i 

- 
Tot 

1.4 
3 0  
2 2  

- 26 
1 5  
24  
3 0  
24 
2 8  
2 1 
2 1 

2 5 5  
3  6% - 

Feature 
1 2  3 4 5  6 7 8 

Tot 
( % )  

-were encountered an average of thirty-six percent of the 

time, With such a-high possibility for differences. of 
W ' 

opinion between- individual analysts, the f ikld-centering 

technique was clearly unable to produce replicable 

measurements f o p  identical features. without replicability, 

comparability is also lost.. 

While it is acknowledged that conversion fcom small- 

scale maps to a real world scale may have exaggerated the 

apparent magnitude of disagreement concerning centre-point 

placemen'%, any such exaggeration is expected to be minor. 

Real caae disagreements are expected to be on'same order of 

magnitude as these test results. 

Post-field subjective centering techniques usually rely 

upon the abilities of the individual analyst to . 

judgementally 'fit' preconstructed shapes to a map of the 



individual stone cird-e. Jinnigan (1982, 1983) has - 
E 

suggested that a mylar over!lay of concehtric'circles be 

fitted by eye to a map of the feature under consideration. a , 

Dekin employed a similar subjective technique in his 
I 

-stfuctural analysis oT a Pre-Dorset tent ring from the ' * 

Closure Site on Baffin Island. "An ellipse was,cOnstructed 
C - 

which-enclosed the majority of rocks in this cluster. 

Attempts to fit other shapes to this c1,uster support the 

hypothesis that the shape of the-tent was elliptical." 

(Dekin 1 9 7 6 1 8 2 ) .  Th-ese techniques should be commended 

because they correctly recognize that the centering 

procedure is best performed in the lab under controlled 

conditions. However, they have little else to recommend 

them. They lack rigour, are largely ;impressionistic, and 

almost'certainly generate non-replicable data. 

Post-field mathematical centering methods share a great 
+ 

deal in common with the previously discussed techniques of 

quantitative shape analysis. As mathematical techniques, 

both are verifiable and consequently yield fully comparable 

results. A partial review and critique of some of the 

mathematical centering techniques proposed for tipi rings 

may be found in Poole ( 1 9 8 4 ) .  

After review Poole developed a technique he called the 

"weighted mean" (Poole 1984:516 ' -5200.  T-his name is, in 

fact, a misnomer as the calculations would be better 



described as a mean of interval means, This procedure uses 
* 

the mean of interval data to calculate a feature mean in 

cartesian coordinates. + 

"1. The coordinates of each point are 
read from the site plan and" tabulated, 
2. A suitable interval on both the x and 
y axes is choken in order to establish a 

+ frequency distribution for the 
I coordinates. 

3. The coordinates in each interval are 
summed. 

- ,  4. The means of coordinates in each 
interval are found by dividing these 
sums by the number of coordinates in the 

- interval. 
5. These means are summed,' 
6. The mean of the means is determined 
by dividing this sum by the number of 
intervals." (Poole 1984:516). 

Poole selected his weighted mean technique from the 

several he tried because it: "was discovered easiest to 

calculate while not losing in accuracy" (198,4:516). In 
< 
, , . . .. 

either-case, he was mistaken.   he'-weighted mean technique 

is certainls not as computationally simple as the centre of .- 1 

gravity measurem*ent which Poole~discussed and discarded 

(1984:524) nor is the weighted mean technique any more 

'accurst-e'. Futhermore, the weighted mean technique fails- 

in the recognized principal gbal of such techniques; it is 

not repiicable. An optimal technique -would be 0ne.whic.h 

produces-an identical result for two identical shapes 
C 

regardless of orientation or positioning. Poole's technique 

failed to do this. The following example should make this 

clear. 

- -- - In order to test Poole's proposed mid-circle ' 

calculation scheme, two physically identical trianJgles were 



, compared (see Figure 7). It was felt that comparing the 
I 

results of the analysis for two identically shaped but 

qifferently oriented simple forms would be a reasonable test 

of the efficacy of the proced . The two triangles have 
. . - 

identical dimensions; all si.des are equivalent and all 
- 

G, 

angles are the same. The only difference is that Triangle 

#2'has been rotated 45' clockwise about point A .  -The mid- 

circle of each triangle was calculated using Poole's 
I 

a 
"weighted mean" approach at a 1.0 interval spacing. That 

'the two defined mid-circle points have different physical 

co0rdinates.i~ not significant because the two triaqgles are 

lo'cated-in somewhat different physical space. What is 

significant is the relationship of the defined mid-point to 

the previously defined points from which it was derived. 

The distance from each vertex to the defined centre-point is 

listed in Figure 7. The derived values for the centxe- 
1 

points of the two triangles are very different. Visual 

examination of the two triangles confirms the fact that the 

derived centres are not at all similar. It is apparent that . . 

Poole's technique 'is unable to generate similar solutions 

0 

for identical simple shapes. .Since ,Poole's weighted mean 

technique does not work for such relatively simple shapes as 

right-angle triangles, it seems unlikely that consistent 

results would be obkained using field data. 
I 

Another possible mathematical centering technique ki 
discussed and eventually dismissed by Poole was the mean 

centre of gravity measure ( 1 9 8 4 : 5 2 4 ) .  A centre of gravity 
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can be calculated %sing a number of algorithms, the simplest 
. 

possible version is discussed. 

The calculation of a mean centre can be, accomplished by 

L 
simple means if the location'of individual rocks are 'known 

in cartesian coordinates. The mean of all x coordinates and - 
the mean of all y coordina'tes provides the x and y a 

coordinates of the mean centre. These calculations are 
- 

simple and straightforward. unfortunateli, the derived 

value is easily influenced by clusters or gaps in the 

frequency of data points. A cluster of stones in one area 

of the tent ring wall, although not significantly altering 

the shape of the ring, will significantly alter the 

calculated mean centre. This instability in the location of 

the pean centre given a reiatively stable tent ring form is 

reasonable grounds for not using this technique. 

A tent ring represents a disturbed, discontinuous 
B 

record of a perimeter which was once continuous. Due to the 

irregular nature of this perimeter, the types of cent're- 

point determination developed. for quantitative shape 4 

analysis cannot be direcbly used to isolate a centre-point 

for a tent ring. For example, a typical computing algorithm 

for centre of gravity calculation is the centering technique 

described by Tough and Miles (1984) and modified by Zakros 

and Rogers ( 1 9 8 7 ) .  This technique requires a data set which 
- 

is traversed in sequence (either clockwise or counter- 

clockwise). Such a constraint is impossible to satisfy with 



a scattered tent ring perimeter since there is no inherent 

ordering to the data. 

Since none of the centering techniques so far discusssd 

have been deemed adequate for the purposesof this study, an 

alternate technique had to be developed. The technique 

eventually adopted is called a "mean of furthest 

neighbours". 

It is a characteristic of circles that a line'from any 

given point on the perimeter of the circle to the most 
7 * 

distant point still on the perimeter will pass through the 

cepter of the circle. The mean of the cartesian coordinates 
. 

of these two points will furnish the centre of the circle in 1 

carte~ian~coordinates, This 'mean of two furthest 

neighbours' is adequate to describe a perfectly constructed, 

continuous circle. It therefore follows that a mean of the 

means of all possible furthest pairs will equally precisely 

locate the circle centre. unfortunately, tent rings have 

anything but continuous perimeters. As a rule the perimeter 

of a stone circle consists of a scatter of points 

(individual stones) which roughly approximate the original 

form. Consequently, the furthest point from any known point 

on the perimeter of a tent ring may or may not correspond to 

-=if- 
another known point. However, by taking the mean of all 

possible furthest pair means for known points, an estimation 

of the centre can be made. 



The mean of furtgesi neighbours calculation has a 

number of attractive properties for this analysis. First 
\ 

and foremost, because it is a mathematical technique, it is = 

wholly replicable. Given the same tlata, t-he same centre- 

point will always be derived. Second, the mean of furthest 

neighbours minimizes the effect of clusters of perimeter 

data,points on the location of the centre-point. The number . 

of stones in a cluster will not unduly influence the 

location of the centre-point because the furthest point from 

each cluster stone will be incorporated into centre 

calculation as many times as there are stones in a cluster. 

Similarly, the effect of gaps in the perimeter ring is # 

reduced by the mean of furthest neighbours technique: The - 

stones located on either side of the gap in the perimeter 

wall will contribute more extensively %to the derived centre- 
+ 

point. The increased importance in the calculation of 

points close to the perimeter gap has the effect of 

'averaging'across' the missing data points. 

, The principal advantage of &he mean of furthest 

neiqhbburs technique over other, more arithmatically simple 

procedures like a centre of gravity calculation, is the 

stability of the solution. The location of the centre-point 

will not be.unduly influenced by clusters of stones or gaps 

in 'the perimeter wall. Consequently, similarly shaped 

entities will have similarly placed centres. 
L 

The principal disadvantage of the mean of furthest 

neighbours cslculation is the computational complexity of 



the technique. Manual calculation of a furthest nei,ghbour 

@ centre-point is possible but impractical. Computer 
4 

processing is the only sensible solution. 
G - 

Another disadvantage to the furthest neighbours centre- 

point calculation is the emphasis given to extreme values. 

A stone located more than one ring diameter outside the 

perimeter will have a very profound effect upon centre 

placement. Fortunately, the likelihood of inclusion of such 

an extreme outlier as a perimeter stone in any feature map 

is low. 
t 

1; summary, the mean of furthest neighbours techpique 

for centre-point determination developed for this study is 

considered the most appropriate technique for tent ring 

standardization. It generates a unique solution for each 
\ 5 

- - 

daLa set which is replicable, comparable and stable. &d 
Disadvantages are acknowledged, but these disadvantages are 

deemed less,serious in scale than the problems of other 

techniques. 

As'described earlier all collected field and post-field 

data was,entered on computer. The first stage in the 

processing of this data was the determinatio? of a centre- 
I 

point for each mapped ring. The algorithm used was the ' 

'mean 'of furthest neighbours', d~escribed above. The 

execution of this calculation was automated in.a custom 

written computer program. 



. .*, 

0 
The first step in this program was conversion of rock 

locations. The position of each stone, recorded in radial 

coordinates relative to an arbitrary field centre, was 

converted into cartesian coordinates, Following conversion 

of coordinate systems, all perimeter rocks were identifded, 
u(t 

through reference to the variable called association. Eac-h ' 

perimeter rock was then automatically compared to all other 

perimeter rocks of that feature. The distance separating 

each stone from all other perimeter, stones was calculated 

and the most distant stone identified. The mean of the . 

coordinates of each 'furthest pair' was derived and a mean 

of all mean coordinates calculated. This mean of mean 

coordinates defined the new centre-point relative to the old 

field centre. All 6ock locations, both interior and 
3 %  

$8 " * 

periaeter, were then recalculated with reference to the new 

centre-point as the origin. Each stone location was then 
I 

converted from cartesian to radial coordinates, and placed 

in a new data file. These re-centered data files became the 

source files for all subsequent data manipulations. = 

Following the standardization of the data file using 
* 

the mean of furthest neighbours technique, plan-view feature 

maps were prepared. Although not a primary goal of this 

s'tudy, the production of detailed plan-view feature maps is 

one way of documenting variability'in these features. To 

aid in this procedure a special computer program was written 

to translate feature data files into a form which could be 



incorporated into a CADD (Computer Assisted Drafting and ' 

Design) program. CADDs are powerful mapping p'rograms 

designed to enhance precision and speed in munda,ne and a 

repetitive mapping tasks. They are especially useful for 

mapping digiteal data derived from external sources. The 

CADD program used in this study was ~eneric CADD 3.0 

(Generic 1985). Individual feature maps for all tent rings 

included in this study can be found in Appendix B. 

These maps,represent reasonably close approximations of 

the surface appearance of the mapped feature. Each stone is 
* 

represented by a simple circular shape and the size of each 

circle is 'directly propdrtional to the actual surface la b '  

r$' \ 
dimensions of the particular stone it represents. ~lth~pghi. 

the map is .sat a 'photo-image' of the feature Crock shape 
% 

and orientation are not.depicted), it is nevertheless a n - .  
* 

accurate portrayal of the physical location and relatibe 

size of the constituent stones. For many purposes these 9 

maps may be a more useful portrdyal than conventional plan- 

Y 
views,as they are accurate depictions-of relative rock size 

and location. Included on each feature map is a large 

'cross-hair' oriented to the cardinal directions and l6cated 

directly over the mathematically dhtermined centre-point and' 
X 

an arrow indicating the direction to the fossil beach 

associated with the feature. A side by,side comparison of a 

computer generated blan-view map and a more conventionally 

produced map' is presented in Figure 6. 



The creatio'n of indiy9dual feature mapsA had srveral 

unforeseen benefits. By projecting a representation of the 
. . 

feature on the screen, any obvious typographical errors in - * 

.the original data file could be detected and corrected. In 

addition, by automatically 'coloring' rocks according'to 

individbal non-metric attributep, a clear picture of the C 

distribution of these attributes within the feature could be 
- 

* - 
assembled. Although not reproduced here, such multy- . , 

'd~mensional maps may be useful interpretive tools in future 
I 

tent ring analyses. 

At the same time as the produc;tion-of plan-view maps, . . 

summary tables were produced for each feature. Although not 

reproduced here, these tables contained su,mmary information 
8 

on every attribute recorded for each feature. These tables 

constituted the primary source of information for subsequent 

analyses. 0 

D a k _ M U ~ L f a , ~ t ,  FO n 

Prior to analysis and subsequent data presentation, the 
$ 

re-centered tent ring data file9 were restructured in two 

fashions. These two forals of manipulation resulted in the 
- 
I 

production of specific data sets with widely different . . 

characteristics suitable for specific intended analyses. - 
The two forms of manipulation were rotation and 

partitioning. 

One of the most difficult problems in quantitative 

shape analysis is the orientation of 'shapes for.comparative 



purposes. In the case of a natural shape like sand grains, 

the orientation of individual grains is effectively random. 

Before analysis of the variation in their perimeter shapes 

can proceed, the perimeters must be rotated relative to one 

another ;o that their orientation is standardized (Clark 

1981). On the other hand, the orientation of some shapes, 
i 

like sand dunes, is decidedly not a random phenomenon. An 

external factor, wind,.directly influences dune morphology. 

Consequently, orienting dupe shapes according bo a common 

factor with the external phenomenon iq a sensible procedure. 

In the case of wind direction and dune shape, a common 

factor would be the cardinal directions. 

Similar methodological problems can exist for the - ..., 

different forms df tent ring analysis. It is unrealistic to 

expect that all the disparate goals of tent ring analysis 

can be accommodated by a single rotation strategy. Four 

strategies fos dealing with the problen of feature 

orientation were identified in this study: 1) orientation to 

cardinal directions (no rotation); 2) rotation according to" 

internal orientation; 3 )  rotation according to beach 

location, and; 4) rotation according to maximum correlation. 

The first orientation strategy, that of orientation to 

cardinal compass'points,' requires no rotation. Using* this 

strategy is appropriate for cer,tain types of analysis. For 
Y 

the correlation of patterns of wind direction with patterns- 

of rock distribution, data for each feature should be 

oriented with reference to cardinal corn ss points. 



Consequently, the information-as recorded in the feature 

- data file was appropriate fir this analysis. However, if' 

the analyst is seeking patterns in perimeter shape, a 

diffe-rent form of standardization in orientation i$ 

necessary. 

The second orientation strategy, rotation accopding t o  

internal feature, is a tempting for the analyst 

concerned with correlations in perimeter shape. Several of 
I 

the features in this study have linear a x i d  interior 

fqatures. These internal features give a possible common g . 

reference point for rotation and subsequent analysis. , * -. 

Unfo.rtun$tely,'there are two characterist2cs of these, 

internal features which make this form of rotation 

impossible. First, the rotation soluti-om would not be 

unique as the linear axial'feature 'points' in two opposite 

directions. Second, not all tent rings have axial features, 

and these would be consequently be excluded from analysis. 

Consequently, the rotation of features according to internal 

feature orientation was not attempted in-this study. 

The third orientation strategy, rotation relative to 

beach, does not suffer from these problems. ' The direction 

to the associated fossil beach was usually unique, 

Y- relativelyfckasy to ascertain and was common to all features. 
. 

Furthermore, the shoreline location tit the time the feature * 
was occupied was almost certainly very important to the 

occupants. All features are located near beaches and many 

are in areas where the beach is the only proximate salient ' 



geographical feature. As well, thoseafeatures which do have 

linear internal features show a strong tendency to orient 

perpendicular to the fossil beach with which the feature is 

associated. ~rkvious reskarchers have noted this tendency, 

some ascribing it :universal" distribution (McGhee 1976; 

Maxwell 1 9 8 8 ) .  In the Jones Sound sample, of the sixteen 

tent rings with recognizable linear internal features, ten 

of these features ( 6 2 . 5 % )  align directly perpendicular to 

the beach while four more (25%) fall within 45" on either 

side. For these reasons, rotation of each feature to align 

with the local beach was chosen as the optimal procedure for 

this analysis. 

The final, and most intriguing possible orientation 
* - 

strategy involves the individual rotation of each feature 

. against every. other feature to determine the highest 

correlation between individual features. This form of 

rotation has been used in many quantitative shape analyses 

where there is no arbitrary external ordering phenomena (eg: 

sand grains). Th.is form of rotation, in the absence of 

external interpretive phenomena, map have a very high 

potential for deriving order in seemingly randomly assorted 

shape assemblages (Clark lg8l ) . 

As mentioned earlier, only perimeter data were 
v 

subjected to intensive quantitative analysis. Thig analysis 

required the grouping of perimeter rock information into 

definable zones for the purposes of data compression and 



s i m p l i f i c a t i o n .  T h r e e  p a r t i t i o n i n g  s t r a t e g i e s ,  e a c h  b a s e d  

upon a d i f f e r e n t l y  s i z e d  p a r t i t i o n ,  w e r e  d e f i n e d .  

The t e r m  quadrant is u s e d  i n  t h i s  s t u d y  t o  r e f e r  t o  a 

p o r t i o n  o f  a  c i r c l e  e n c o m p a s s i n g  90•‹, o r  o n e  q u a r t e r  af a 

c i r c l e .  I n  t h i s  s t u d y , .  e i g h t  named q u a d r a n t s  are 

c o n s i d e r e d .  C o n s e q u e n t l y ,  c o n t i g u o u s  q u a d r a n t s  o v e r l a p  e a c h  . 

o t h e r  by 45'. The e i g h t  named q u a d r a n t s ,  a n d  t h e i r  s p a n s ,  

a r e  i l l u s t r a t e d  i n  F i g u r e  8 .  The names f o r  t h e  e i g h t  

q u a d r a n t  p a r t i t i o n s  w d e r i v e d  , f rom c o m b i n a t i d n s  o f  t h e  

f i r s t  l e t t e r s  o f  t h e  f o u r  c a r d i n a l  r e f e r e n c e  p o i n t s  ('N' f o r  

n o r t h ,  'NE' f o r  n o r t h e a s t  and s o  f o r t h ) .  T h i s  u s e  o f  t h e  

t 
t e r m  q u a d r a n t  i s  c o n t r a r y  t o  common u s a g e ,  where  f o u r  

m u t - u a l l y - e x c l u s i v e  p a r t i t i o n s  a r e  e n v i s a g e d .  

The t e r m  s e d e c a n t ,  as u s e d  i n  t h i s  s t u d y ,  r e f e r s  t o , a  

p o r t i o n  of .a c i r c l e  e n c o m p a s s i n g  2 2 . 5 ' ,  o r  one  s i x t e e n t h  o f  

a c i r c l e .  The s i x t e e n  p o s s i b l e  d i v i s i o n s ,  and  t h e i r  s p a n s  
$ a 

a r e  i l l u s t r a t e d  i n  F i g u r e  8 .  Each o f  t h e  s i x t e e n  non- 

o v e r l a p p i n g  s e d e c a n t  p a r t i t i o n s  were named u s i n g  two 

d i f f e r e n t  s y s t e m s  o f  n o m e n c l a t u r e .  I n  t h e  f i r s t  s y s t e m ,  

e a c h  s e d e c a n t  w a s  named i n  r e f e r e n c e  t o  t h e  c a r d i n a l  compass  

p o i n t s  ('N' f o r  n o r t h ,  ' N N E '  f o r  n o r t h - n o r t h e a s t ,  ' N E '  f o r  

n o r t h e a s t ,  and s o  o n ) . .  I n  t h e  s e c o n d  naming s y s t e m ,  a  
Q 

s i m i l a r  s t y l e  o f  r e f e r e n c e  was a d o p t e d .  However,, i n  t h i s  

s y s t e m ,  s e d e c a n t s  were  i d e n t i f i e d  r e l a t i v e  t o  t h e  a s s o c i a t e d  

f o s s i l  b e a c h  r a t h e r  t h a n  r e l a t i v e  t o  north. The d i r e c t i o n  

t o  t h e  n e a r e s t  p o i n t  on t h e  seaward  e d g e  o f  t h e  f o s s i l  beach  

upon which  t h e  f e a t u r e  i s  l o c a t e d  i s  a r b i t r a r i l y  r e f e r r e d  t o  



Quadrant Span 

-(go ') 
N North - >315'-45' ~ 

NE Northmet >360 '-90 ' 
E East 45 ' -155 '  
SE Southeast 790 '- 180 ' 
S South >135.*-225' 
SW Southwest ,180'-270' 
W West >225 '-31 5 ' 
NW Northwest >270 '-360 ' 
(Eight overlapping Quadrants 
oriented to North.) 

Sedecont Span 

L (22.5 ') 
F Front >348.7S0-11.25' 
FFR Front-Front-Right > 1 1.25 '-33.75 ' 
FR Front-Rlght d3.75 '-56.25 ' 
RFR Right-Front-Right >56.25 '-78.79 ' 
R Right >78.75 '-1 01.25 ' 
RBR * Right-Back-Right >101.25'- 123.75' 
BR BackRight >I2575 '-146.25 ' 
BBR Back-Back-Right >146.25'-168.75' 
6 Buck >l6&.75'-191.25' 
8BL Back-Back-Left 2191.25 '-213.E1~ 
BL Back-Left r213.75 '-236.25 ' 
LBL Left-Bock-Left >236.2S0-258.75 
L Left 2258.75 '-281 .25 ' 
Ln Left- Front -Left >281.25 '-503.75 
FL Front-Left ,503.75 ' -326.25 ' 
ffl Front-Front-Left 326.25'-348.75' 
(Sixteen non-overlapping Sedeconts 
oriented to the local Beach.) 

- Figure 8: Quadrant and Sedecant Angular Divisions 



as the front of the tent ring. When standing within the 
-# 

fe,ature and facing towards the front, the left, right and 

back portions of the tent ring are located in their 

respective positions. Sedecant names are assigned by 

combining the first letter of these four relative terms ('F' 

for front, 'FFR'  for front-front-right, ' F R '  for front- 

right, and so on) in the same fashion as used in describing 
- 

cardinal directions. 

The term oc-tant, not directly used in this analysis, 

refers to a division of a circle which encompasses 4 5 '  or 

one eighth of a circle. There are normally eight non- 

overlapping octants. The eight named octants conform to the 

same names and arrangement as the eight named quadrants 
I 

C 

mentioned earlier although.they do not overlap. 

Most tipi ring researchers currently employ an octant 

partitioning system as-the standard for data analysis (see- 

Quigg 198G;  Brumley and Dau 1 9 8 8  for examples). These 

octantsi consist of mutually excl'usive, equally sized 

partitibns of the perimeter Ts described above. The 

reasoning behind selection of octal segments can be,traced 

to early attempts to correlate rock distributions with 

prevailing wind patterns (Finnigan 1 9 8 2 ;  Brurnley 1 9 8 3 ) .  

Since wind directions are normally presented in eight 

compass bearings, the use of octants was a l~gical step, 

However, Finnigan ( 1 9 8 2 : 4 3 - 3 4 )  clearly demonstrated that the 

. force of a wind from a specified direction acting on the 
side of a tent will exert maximum pressure over a much 



broader area than an octant. Consequently, although eight 

partitions are essential for ~orre~ation with wind patterns, 

the size of the octant 'slice' is too smal.1 to adequately 

measure the response by the +ent occupants to wind ef$scts. 

The solution to this seeming paradox is to retain eight 

partitions, and to expand each partition to encompass a more 

comprehensive portion of the ring perimeter. In this study, 

for simplicity's sake, the sele,cted scale of overlapping 

measurement was the quadrant. Instead of eight mutually 

exclusive octants, eight overlapping quadrants were 
t 

employed. B y  using overlapping units rather than mutually 

exclusive partitions, the analysis of correlations with wind 

direction is still possible and at the same time the use of 

quadrants more strongly reflects the prehistoric occupant's 

motivation in differential rock'loadings. 

The partitioning of rock distributional'data into 

quadrants was deemed necessary to extract differential 

patterns of weight loading, but this was not the only goal 

of this study. Also of cdncern was the analysis of 

perimetep shape. As far as could be determined, there have 

been no quantitative analyses of tent ring size or shape in 

the High Arctic. Consequently, there are no.guides to the 

level of information necessary to adequately encapsulate the 

variability inherent in these features. However, 'some size 
< ' * .  

and shape analyses are known from tipi ring studies on the 

plains. 



The analysis of form and size in tipi rings has enjdyed 

some success in discerning patterns relating to cultural- 

temporal settings (Finnigan 1 9 8 2 ;  Mobley 1983; Quigg and 

Brumley 1 9 8 4 ;  Quigg 1 9 8 6 ;  Brumley and Dau 1988). In most of 

these studies a relatively 'stand~rd' group of methods has 

been adopte All make uSe of measurements of the length of 

major axes as the variables of interest. Some contention 

exists between these researchers' over the procedures 

appropriate for the collection of these measurements (eg: 

internal diameters versus external diameters), but most 

agree upon the use of relatively similar indices: The 

measurement of four major axes: north-south, northeast- 

southwest, east-west and southeast-northwest as suggested by 

Brumley and Dau ( 1 9 8 8 : 3 3 7 )  would seem to be the most 

intensive and most co~rnonly collected data pertaining to 

size and shape. 

Unaccountably, no use has .been made of the radial 
- 

partitioning system to generate data which reflect the size 

and shape of the individual tent ring. Given the success of - 
quantitative shape analyqis in capturing variability derived , 

from very similarly structured data, it became apparent that 

considerable' potential existed for an application of such an 
4 

approach. Consequently the decision was made to investigate 

the variability in perimeter form at a fairly detailed level 

using radially.partitioned data. \ 

Given the decision to use radially partitioned data to 

measure size, the next decision involved how to measure that 



j ,  

size. Tipi ring researchers have made use of measurements 

of external. diameters and average diameters for their , 

analyses, but the most common, and most vociferously 

defended metrics indices have been internal diameters, Many 

researchers have argued upon the basis of ethnographic 

evidence that these interior measurements are a more 

meaningful measure of cultural variability than other + 

'measures of size (Brumley and Dau 1988, Einnigan 1982, Quigg . 

1986, Quigg and Brumley 1984). This argument has been based 

on the assumption that rocks were used to weight down' the 

cover on the outside of the tipi. While this may be true of 

tipis, there is no a priori reason to suppose that stones 

were used only as exterior cover weights throughout k11 of 

prehistory in the Jones Sound area. The ethnographic 

evidence (Boas 1888; Balicki 1970) suggests that several 

different stone. placement strategies were in use amongst 

historic Inuit groups. Although there are no compelling 

cultural/interpretive reasons to use internal or external 

ring measurements, there are good statistical reasons for 

not using these metrics. Internal -ring diameters are 

effectively a measurement ofyminima while external diameters 

are a measure of maxima. Potentially the least informative. 

way to characterize any sample is in terms of the maxima 

and/or minima. In any normally distributed population, the 

maximum and minimum 7;alues are likely to be subject to 

large-scale, random variability. Consequently, the decision 
%*" 

was made to use the mean distanc6 to perimeter rock mid- 



points for each radial partition as the unit of measure for 

all subseqGent shake and size analyses. 
4 . * 

since there ape no directly comparable studies or 

analyses which indicate an appropriate scale or procedure 

for investigating the variability in form and size of the 
I 

tent ring perimeter, it was deemed prudent to-prepare a very 
v 

detailed data set for a~alysis. Consequently, the average 

distamce to perimeter rock midpoints per sedecant was 

compiled for each feature. Minimally, the eight . 
measurements in an octal data set would probably approximate 

the fcur major axes measured by Brumley and Dau (1988). 

1 However, since a higher degree of variability was 

anticipated in the tent rings from Jones Sound than has been 

observed in prairie tipi rings, it was hoped'that se'decant 

data would reveal more detailed structural information pnd 

capture the shape of the feature in a better fashion. C '  . 

In summary, the tent ring data were partitioned using 

two methods to prepare for subsequent presentation and 
, 

analysis. All rock distributional data was divided into 

overlapping quadrants, oriented to north, to facilitate the 

analysis of differential rock loading patterns. All 

distance measures were partitioned into sedecants, orienied 

towards the local beach, to facilitate the analysis of - 1 

feature size and shape. 

In order to render the partitioned data in a more 

intuitively interpretable form, certain standardizing 



procedures were employed. The volume', size and number of 

4 
rocks per quadrant were expressed both as raw numbers and as 

percentages of the feature total (Tables Ala to A5c). 

Sedecant data were handled somewhat differently, Due 

to the small scale of sedecant partitioning3 dccasional 
\ 

sedecants were encountered with stones., Since the 

presence of a continuous perimeter is an assumption of, 

subsequent analysis, these 'missing values' were. replaced by 

a linear approximation of the perimeter based upon 

contiguous values. In practical.terms, the mean of the two 

\ 
sedecants on either side of a missing value was used to 

calculate the missing score. In order to assist in 
T 

intuitive interpretation, each variable score Gas 

'standardized by dividing by the me-an distance to perimeter 

rocks per -feature. This form of standardization eliminated 

the problem of scale. 

With the availability of recentered, standardized data, 

the production of summarized data suitable for presentation 

and analysis could begin. A table summarizing interior and 

perimeter characteristics for each feature was produced. 

Although not reproduced here, these tables provided the' 

preliminary so.urce documents'for all subsequent analyses. 

To make the data presented in tabular form even more 

intuitively understandable, praportional directional , 

I 

piecharts were produced. Three sets of these 'rose charts' 

were produced to graphically depict the number of stones, 

size of stones, volume of ston'es and physical distribution 



SL of  s t o n e s  abbu t  t h e  p e r i m e t e r  o f  each  f e a t u r e  (see F i g u r e s  

C l a  t o  C 4 f ) .  

S i m i l a r l y ,  i n  t h e  c a s e  of  s i z e  o f  rock  p e r  q u a d r a n t  ( F i g u r e s  

C2a t o  C 2 f ) ,  t h e  l e n g t h  o f  e a c h  ' s l i c e '  of  t h e  r o s e  c h a r t  i s  

p r o p o r t i o n a l  t o  t h e  t o t a l  s i z e  o f  rock  i n  t h a t  p a r t i c u l a r  

q u a d r a n t  as a p e r c e n t g g e  o f  t h e  t o t a l  we igh t  o f  s t o n e s  i n  
* 

t h a t  s p e c i f i c  f e a t u r e ,  These  r o s e  c h a r t s  a r e -  a l l  o r i e n t e d  
* 

t o  n o r t h .  

I n  t h e  c a s e  of  volume of rock  per q u a d r a n t  ( F i g u r e s  

C3a t o  C3d) ,  t h e  l e n g t h  of  e a c h  ' s l i c e '  of  t h e  r o s e  c h a r t  i s  

p r o p o r t i o n a l  t o  t h e  t o t a l  volume of  s t o n e  i n  t h a t  p a r t i c u l a r  

q u a d r a n t  a s  a p e r c e n t a g e  o f  t h e  t o t a l  number of  r o c k s  i n  

t h a t  s p e c i f i c  f e a t u r e .  These  r o s e  c h a r t s  a r e  a l l  o r i e n t e d  t o  

n o r t h .  

I n  t h e  c a s e  of a v e r a g e  d i s t a n c e  ( F i g u r e  C4a t o  C 4 f ) ,  

t h e  l e n g t h  of  e a c h  ' s l i c e '  of  t h e  p i e c h a r t  is p r o p o r t i o n a l  

t o  t h e  ave raged  d i s t a n c e  from t h e  d e r i v e d  c e n t r e - p o i n t  t o  

t h e  c e n t r e  of g r a v i t y  of  p e r i m e t e r  r o c k s  i n  e a c h  s e d e c a n t  

of  t h e  f ea tu r ' e .  These r o s e  c h a r t s  a r e  a l l  o r i e n t e d  

p e r p e n d i c u l a r  t o  t h e  l o c a l  f o s s i l  beach s t r i k e  r a t h e r  t h a n  

t o  n o r t h ,  n' 



CHAPTER 5 

1J 
. % 

ANALYSIS 

The purpose of this chapter is to provide a brief- , 

discussion of the characteristics if the multivariate, 

C 
statistical anaiysgs emplo,ged in .this study and to outline 

the specific reasons for procedural decisiops made in their 

implementation. A subjective discussion of tent rin.g 

confprmation with reference to existing bypologies is aiso 

provided. 

It is not within the scope of this study to fully 

examine all aspects of the theory and use of principal 

components analysis. For more detailed information 
? 

concerning these procedures, excellent reviews can be found 

in Davisp (1986), Kim and Mueller (1978), Levine (1977), 

Clifford and Stephenson (1975), Harris (1975), and  neath . 
and Sokal (1973). Specific discussions and critiques of 

archaeological applications exist in Doran and Hodson 

(1975), Orton (1980) and Vierra and Carlson (1981). 

Principal components analysis (PCB) is a multivariate 

statistical procedure which seeks to e~plain variation in - 
metric observations in terms 0f.a smaller number of 

i 
hypothetical variables (Kim and ~uelle; 1978:9). Often 

confused with a related procedure called factor analysis, 
4 

PCA is a model free technique (Davis 1986:546) which creates 

components upon the basis of correlation between 



2 

observptions.. Components are not directly measured, they 

are 'discovered' by examining correlation between measured 
A 

variables (Kim and ~ue'ller 1978: 9). If considerable 

structure exists in the measurements being examined, or if 

there is a high level of redundancy inherent ih the data, 

PCA will derive a small number of components which account 

for a high percentage of'the observed variance in the 
4 

original sample (Davis 1986:546-5-47). These 'principal 

components', representing a parsimonious description of 

existing variability, can be used to replace measured 
.-u- 

variables in subsequent analyses of the same data. By . 

capturing a large percentage of variability in a small 

number of components, PCA reduces dimensionality and may 

thereby increase comprehensibility and interpretability. 

PCA can also be used to develop strategies for restructuring 
0 

subsequent data collection for related samples. 
, 

~ o r m ~ l l y  ?he first step in a PCA is an examination of 

the interrelationships among the variables under study. 

This examination is usually bexpr.essed in the form of a 

correlation matrix (~odkon 1969 ) . Inspection of this matrix 

may reveal relationships among sets of variables which 

suggest 'hidden' relationships within these groups of 

variables. 

These hidden relationships, or principal components, 

are extracted by isolating linear combinations of variables 

which are orthogonal to kxi$ting components and which 
P 

maximike the explanation of variance in the original data. 



Each successive'ly extrpc'ted component seeks to maximize the 

explanation of the remaining variance. Consequently, each 

8 L 

of these extracted components is, of course, uncorrelated - 

I with all other components (Davis 1986). _ ~x&action . -  of 
, 

'components will continue cnt'il all variance is accounted 

fir. Normally, as many components are extracted as there . 
are variables, although dependency between two or more 

variables will result jn a reduction in the number of 

extractedPcomponents. If a high level of structure exists 

, in .the original data, then most of the variance will be 

accounted for by relatively few components. 

An.eigenvalue, or inverse measure of vari.ance, is 

, calculated for each. extracted component. The larger the 

I eigenvalue, the more variance is explained by the individual 

, component and the less variance remains to be explained by 

subsequent components (Nie et. al. 1 9 7 8 : 4 7 0 ) .  

Alghough principal components with eigenvalues of less 

than 1.0 are generally not retained for further analysis, 

the number of components incorporated in any given analysis 

is largely left up to the individual 'researchers discretion , .  ' 

(Nie et a1 1 9 7 5 ) , .  A trade off exists'between the loss of 

information inherent in the abandonment of components with 
\ 

low eigenvalues and the enhanced simplicity gained through 

adoption of the principal component model with fewer 

components. The more components retained, the more accurate 

the model; the fewer components retained, the simpler the 
e 

model. 
'* 



A summary of,the relationships between variables and 

components in the- form of a coefficient ,matrix is produced. 

These component loadings reflect the simplicity of the 

model. If a simple solution has been achieved, most . 

9griables will be strongly correlated with only one 
, -\L ,! 

, component.. This simple solution is seldom the case 
I n 

<allowing initial component extraction. 
-\ 

', In order to reduce .the apparent complexity of the 
e # 

patterns of correlation between variables and components, , 

-._. - .-- 
the initial c&rponent loadings matrix can bd?i-'rotated. 

Rotation shifts component axes to find sitions where 

formerly ambiguous c~ff.icients are replaced by either 

strsng or weak loadings. Hence each variable bec'omes more 
i 

clearly aligned with a single specific component. Rotation 

does not affect the relationship between the original 
a 

vqriables and the component model, but it does affect the 

amount of variance captured by each component (Davies 1971). 
4 

A rotated copponent loadings matrix is produced which 

summarizes the relationship of each variable to the retained 

and rotated components. This matrix, unlike the previously 
.+. 

deri~ed~component loadings matrix, should have 6 relatively 

simple and unambiguous structure. Groups of variables 

should emerge which have high correlations with a single 

component and low correlations with all other retai~ed 

components. The amount of variance explained by each 

rotated component ca; be calculated', as can the percent rof 

total variance explained (Wilkinson 1987). 



If a relatively simple solution is achieved, 6ach 
- 

variable will correlate highly with only one component. 

Some vari.ables may have ambiguous component loadings (eg: no 

high loading, or more than one high loading), these 
C 

variables may be legitimately excluded from subsequent 

analyses (Nie et al. 1975). 

The final stage in a PCA-can be the assignment of 
a 

factor scores to specific cases. Each case will receive a 

score on each of tbe targeted number of components. These 

scores are calkulated from the rotated component matrix 

using simple correlation. The component scores are 

normalized to zero mean and unity variance  ilkins ins on 1987). 

In effect, these component scores contain a complete summary . 

, 
of the original data reduced to a number of dimensions equal 

to the number of components ext-racted. Reduced 

dimensionality is an important factor enhancing the 

interpretability of results. The production of component 

scores for each case is qormally only undertaken if, a 
a' % 

subsequent form of Q-mode analysis, like cluster analysis, 

In this analysis, the extraction of principal 

components was conducted using the FACTOR module of SYSTAT, 

Version-3   ilki ins on 1 9 8 7 ) .  The data set consisted of,the . . 

average distance to perimeter rocks per sedecant oriented to 

the local beach strike for all features (Tables A5a to 85121.  



In cases where variables have widely different 
0 

variances, or where observations have been measured using 

different scales, it is customary to apply some form of - 
standardization procedure before conducting a PCA. In this 

study, neither of these conditions apply, The data 

consisted of continuous metric measurements of distance and 

/ 

the variances of individual variables did not differ 

excessively. Consequently there was no need to standardize 

the data before calculation of the correlation,matrix. 

Missing scores on particular variables can have a 

profound effect upon the results of a PCA. Hence, in the 

normal conduct of an analysis, the researcher must decide 
L 

--- upon the form of deletion which will take place. Listwise 
* 

deletion removes from calculation any observation with a 

missing value. Pairwise deletion only deletes those 

comparisons involving observations where one or the other 

element of the compariion is missing. Normally, pairwise 

deletion should be avoided since it can create tangibly 

skewed results due to sampling drift (Davis 1 9 8 6 ) .  Due to 
@ 

the data smoothing technique employed for extrapolating 

absent perimeter scores explained in Chapter 4, there were 

no missing values registered in this data. Consequently, 

the selection of a deletion method had no effect upon the 

outcome of this analysis. 

Vierra and Carlson ( 1 9 8 1 )  have demonstrated that PCA 

can produce p q e r n e d  r&sults with a completely random data 

set. However, the random nature of the data will be exposed 



by the predominance of unusually low coefficient values in 

the correlation matrix. (Vierra and Carlson 1981:277-278). 
i 

Visual inspection of2the c-orrelation matrix generated in 

this study revealed that strong correlations existed between 

a high proportion of the variables. The large proportion' of 

high correlations i'dentified in this matrix clearly 

demonstratesd a significant degree of structure in this data 
\ 

a-nd that a considerable reduction in data complexity could 

be expected from compgnent extraction. Consequently, the 
5' 

average distance per sedecant data was deemed suitable for 

P C A .  

The suitability of this sample for PCA,is further borne 
& 

out by an examination of the derived eigenvalues (see Table 

4). A relatively simple data structure was suggested by the 

rapid decrease in magnitude of eigenvalues associated with 

increasing component numbers. 

As mentioned previously, it is customary, but by no 

means obligatory, to proceed to rotation with only those 
I 

components whose'eigenvalues exceed 1.00. In this analysis, 

the eigenvalues of the first three components exceed 1.0 and 

these three components may be rotated without concern. The 

ei'genvalue of the fourth component extracted was 0.82 (see 

Table 4). Although an eigenvalue of less than 1.00 

indicates that the fourth extracted component does not < A  



Table 4: Eigenvalues and Percent of Variance, Principal 
Components Analysis 

COMPONENT EIGENVALUES PERCENT OF TOTAL CUMULATIVE 
# VARIANCE ~XPLAINED PERCENT 

account for any more of the variance than would be accounted 
s * *. 

for by a single variable, the fourth component was 

nevertheless retained in this analysis. 

The four component solution was decided upon for 

several reasons. Although the fourth component had.an 

eigenvalue of less than 1.0 and consequently accounted for 
. -  -. I+ 

less of the variance than could be accounted for by a single 

variable, inclusion of the fourth component increased t.he 

cymulative percent of variance accounted for to more than 8 0  

percent. It was decided that the additional compleGity of a 

, four component model was more than justified by achieving 

such.a high proportion of variance'explained. As well, some 

tent ring researchers have suggested that measurement of 

four longitudinal axes are useful indices in the,analysis of 



tent rings (Quigg 1986; Brumley and Dau 3988). The use of a 
4 

four component model would explore the strength of.this 
* 

1 suggestion. 
b 

Communalities are the sum of the squares of all rotated 
5 

component loadings for a specific variab1.e. The communality 

of asgiven variable is a reflection of the-degree to which 

that variable is accommodated. by the principal component 

model, The higher the communali~y, the more that variable 

is accommodated by the constructed model. 

The communalities for each variable in this analysis ' 

are presented in Table 5. It is clear that the proposed 

I four component model incorporated a high percentage of the 
r ' variance of almost all. variables. No variables have 

communalities of less than 0.65 and most are greater than 

0.80. Consequently, it is clear that a four component model 

accomhodates most variables quite well.* However, these 

communalities do indicate variables which, in a relative 
\ d t 

sense, are'less &ompatible with the four component model. 
J. 

Allocation of variables to the rotated components with 

which they have the strongest correlation shows a relatively 

simple structural pattern. In Table 5, the grouping of 

variables shows that component,one loads highly on the 

variabies clustered at the back-right of the feature, . . 
b 

component two loads highly on the var.iab1es clustered at the' 

front of the feature, component'three oads h'ighly on the t 
variables on the left of the feature and component four 

P '- - 
loads highest on variables at the front-right of the 

* 



fi 

feature. . The high loadings on contiguous perimeter measures 

indicates that underlying structure does exist' in this 
h 

sample and that-t.he PCA has been successful in identifying 

this pattern. 
8' 

Table 5 :  Rotated ~okponent Loadings, Distance per Sedecant 
h 

Oriented to Beach. 

VARIABLE COMPONENTS 

- I COMMUN- 
2 3 I 4  ALITIES 

BR 
BBR 
RBR 
R 

F 
FFL 
FFR 
BBL 
BL 
B 

I t a l i c s  i n d i c a t e  e l i m i n a t e d  v a r i a b l e s .  

Examination of the com~onen't; loadings and communalities 

of each variable allows the elimination fram further A 

analysis of those variables least compatible with the 

component model. The elimination of specific variables was 

justified since it would be empiricism of the most naive 
- I 

# 

sort to suppose that the measurement of sixteen arbitrarily 

defined units represqts a 'real' subdivision of 

variability. Since the majority of communalities were 

greater than or equal to 0.80, this value was selected as an 
k 



arbitrary cut-off point. Variables with communalities of . - 
- b  

less than 0.80 were eliminated from subsequent 

consideration. Although the remaining variables were 
t 

incorporated well by the constructed four component model, bl 

there are some which, in spite of rotation, had high 

correlations with more than one component. Such ambiguity 

in compoyent definition is contrary to the primary goal of 

data simplification. Those variables with more than one ' 
b \ 

component loading . higher . than&Ll-&d, or those variables with 

' no loading higher than 0.70,we~e eliminated from further 3 - 
consideration. Those Gari Zes eliminated from further aa . . 

analySis "by these- methods &se indicated in Table 5 by 

itahcs. The variables retained for subsequent analysis are 
I 

back-risht (BR), back-back-right ( B B R ) ,  right-back-right 
0 - 

( R B R ) ,  front, front-front-left (.FFL), left ( L ' ) ,  left-back- 

left (LBLI, right-front-right (RFR) and front-right (FR). 

Follow'ing the removal of variables with ambiguous 

component 'loadings and/or lower communalities as outlined 

above, nine of sixteeavariables were retained (eee Table 5 )  
4 . 

. . . . .For final P C A .  This principal component extracbtion was 

identical to the previously described analysis in all 

respects except for the reduced number of variables 

employed. The object of this analysis was to produce and 

record component scores for'each tent ring for subsequent 

Cluster Analysis. 



P r i n c i p a l  c o m p o n e n t s  a n a l y s i s  w a s  u s e d  t o  . a n a l y z e  t h e  
% 

I shape o f  t h e  p e r i m e t e r  o f  t h e  J o n e s  s o u n d  t e n t  r i n g s  f o r  

' h i d d e n  s t r u c t u r e ' .  The d a t a  a n a l y z e d  t h r o u g h  PCA w e r e  t h e  

a v e r a g e  d i s t a n c e  t o  p e r i m e t e r  r i n g  r o c k s  per s e d e c a n t  

o r i e n B e d  t o  t h e  l o c a i  f o s s i l  b e a c h .  

PCA i n d i c a t e d  a h i g h  l e v e l  o f  i n t e r n a l  s t r u c t u r e  i n  t h e  

d a t a .  The f i r s t  f o u r  component;  i s o l a t e d  i n  t h e  a n a l y s i s  

were  r e t a i n e d -  f o r  f u r t h e r  s t u d y .    his f .our  component  model  

a c c o u n t e d  f o r  81 p e r c e n t  o f  t h e  t o t a l  d a t a  v a r i a n c e .  
\ 

R o t a t i o n  o f  t h e  f o u r  e x t r a c t e d  c o m p o n e n t s  y i e l d e d  a s i m p l e  I 

u n d e r l y i n g  g r o u p i n g  o f  c o n t i g u o u s  v a r i a b l e s  w h i c h  c a p t u r e d  

most  o f  t h e  v a r i a n c e  i n  t h e  sample.  Ambiguous v a r i a b l e s  

were  e l i m i n a t e d  a n d  a s e c o n d  PCA c o n d u c t e d ,  u s i n g  o n l y  

r e t a i n e d  m e a s u r e m e n t s .  Component s c o r e s  f  r e a c h  c a s e  were  a 
c a l c u l a t e d  b a s e d  upon t h i s  s e c o n d  PCA f o r , ' " s u b s e q u e n t  c l u s t e r  

, , 

a n a l y s i s .  

B " C l u s t e r  A n a l y s i s "  i s  a gene r i c ;name  f o r  a l a r g e  body 
Pi 

o f  somewhat r e l a t e d  s t a t i - s t i c a l  p r o c e d u r e s  t h a t  are  u s e d  t o  

c l a s s i f y  d a t a .  A l t h o u g h  c l u s t e r  a n a l y s i s  w a s  o r i g i n a l l y  

d e v e l o p e d  f o r  t h e  b i o l o g i c a l  s c i e n c e s  a n d  h a s  h a d  

c o n s i d e r a b l e  s u c c e s s  i n  t h a t  f i e l d ,  t h e r e  h a s  a l s o  b e e n  a 

4 
s i g n i f i , c a n t  d e g r e e  o f  i n t e r e s t  i n ,  a n d  u s e  by s o c i a l  

D 

s c i e n t i s t s .  H e l p f u l  d e s c r i p t i o n s  o f  c l u s t e r i n g  t e c h n i q u e s  
Ba ., 

and  d i s c u s s i o n s  o f  t h e i r  u s e  e x i s t  i n  A l d e n d e r f e r  and  



Blashf ield ( 1984 ) , Clifford and stephen80n ('1975 ) , Davis 

(1986), Lorr (1983) and Sneath and Sokal (1973). Summaries 

of specific uses of these procedures in archaeology may be 
\ * v 

found in Doran and Hodson (19?5) and Orton (1980). 
B 

Cluster Analysis can be described as a multivariate 

statistical procedure for placing entities or cases intaoa 
- 

grbups or "clusters" that reflect a high degree of shared 
d 

I 

similarity. Pyt another way, clustering techniques take 

data consisting of informationlabout a sample of entities 
.d 

and reorganizes these entities into relatively homogeneous 

groups. Normally, the degree of homogeneity within any 

> cluster,should exceed any similarities between clusters 

(Aldenderfer and Blashfi'eld 1984:7). Two distinct forms of, 

w i 
cluster analysis exist: hierdrchical agglomerative 

. 
techniques, and iterative partitibning methods (ibid:45). 

i Hierarchical agglomerative techniques are the most commonly 

employed and best under~tood forms of cluster analysis and 

they are discussed exclusively in the following. 

When speaking in terms of Cluster Analysis, variable . % 

scores for individual entities are usually described as a 

profile. ~adch case can be represented as a simple graph, 

with the variables ordered a'long the x axis and the variable 

scores reflected upoh'the y axis. The distinctive size and 
i 

shape of this profile characte'rizes the individual entity. 
J 

As mentioned previo;slp, the term "Cluster Analysis" 

subsumes a wide variety of d2sparate statistical procedures. 

However, all these pr'&cedures share a common two-stage 



I .  structure. .P,irst is the calculation of a distance or 

similarity measu,re. This similarity measure can be 

described. as.A,iumeric representation of the relative 

similarity between individual entities when al'l considered 

variables are we-ighted equally. Hence, the f,irst stage of a 

cluster anaiysis is the comparison of each case with every 

other case. The result of this comparison is the creation 

of a rectangular matrix of n by n cases where n equals the 

total number of cases. The diagonal of this similarity 

matrix will either be 0 or the highest possible score 

depending upon the nature of the calculation routine 

employed (similarity or dis-similarity), 

The calculation of similarity measures can be 

accomplished through one of four major routes (Sokal and 

Sneath 1973). Each of these routes has advantages and 

disadvantages 'which can only be assessed when considering 

the goal of the analysis and the nature of the particular 

data set under cdisideration. 
3 

Individual pro9iles are used to calculate similarity 

measures between entities. Depending upon the type of 

simil.aritylmeasure being sought, the size or the shape of 

the profiles under consideration may have more or less 

influence upon the outcome of the calculation. Certain r 

similarity algorithms are most sensitive to changes in the 

magnitude of differences in the profiles under comparison 

while others are more sensitive to changes in shape. 



For instance, two entities may have identically shaped 

profiles even though one is elevated,to a much higher 
5 

position on the y axis. It is decided by the individGa1 
' i  

researcher if similarities in the'shape of profiles or 

relative size differenceg are more important to the outcome 

of the analysis. 

The second stage in a cluster analysis is the 

assignment of entities to different group-s based upon the 

measured sihilarit~ and through the mechanism of a sptxified 

joining algorithm. Effectively, the joining algorithm is , 

* 
little more than a-rule governing the way in which an 

entity's similarity measure is evaluated before it can be 

included in a given cluster. Joining rules can be very 
7 .  

- ,  

simple or very complex. For example: single linkage joins a 

case to a cluster if that case is most similar to any member 

of the clustedr while complete linkage joins a case to a 
. a  

cluster only if the c'ase is most similar to- the most distant 

member of a cluster. P. 

'The selection of a clustering'method is as important to 
j : 

' \  

the outcome of the analysis as is the selection of a 

similarity measure. Different joining hgorithms maximize 
, 

diffidnt attributes of the cluster, shape in multivariate 

space. For instance: complete,linkage joining tends to 

produce compact, h y p e r - s ~ h e r i c a l , ~ c l u s t e r s  while single 

linkage tends to produce long, "chained" or "ropy" clusters 

(Aldenderfer and Blashfield 1 9 8 4 : 3 9 - 4 0 ) .  The choice of a 

joining algorithm is the decision of the individual 



resea~cher . Careful assessment of the charadteristiqs of 

the data, and of the desired groupings',is.required before- 

selection of a cl;$tering method. 

The assignment of cluster membership is the final, 
a 

interpretive stage of the analysis. Hierarchical 

agglomerative methods produce dendrograms or shaded matrices 

which convey a graphical display of relatedness, but which 

do not indicate break points. Consequently, the number of 

'natural' clusters in a sample may not be at all apparent. 

The hierarchicLhl dendrogram produced by agglomerative 

techniques suggests that many possible groupings exist in + ' . 

rpk 

the data.'. Which groupings are the most optimal is problem 

as yet unresolved in cluster analysis (Everitt 1979). 'Many 

techniques, usually heuristic, have been developed to aid in 

the determination of the number of clusters. However, the 

selection of a specific method, and the ultimate decision as 

to the number of clusters remains ehtirely up to the 

analyst. 

The statistical analyses discussed in the following 

section were all performed using the CLUSTER Module of 

SYSTAT, Version 3 (Wilkinson 1987). 

Two essentially different bodies of data, differing in 

structure, content and research intenf.were analyzed in this ., 

study using cluster analys,is. The first of these bodies of 

data consisted of raw data scores for indi-idual rings on 

the distribution of the volume, size and number of rocks peI - 
& 



quadrant about the perimeter. These three separate data 

sub-sets were analyzed using cluster analysis to discern p 

u .. 
relative patterns in the loading of perimeter elements. The 

a 
e. 

second body of data consisted of a single data set of 
% i 

component loadings derived from a principal components 
L. 

analysis of the average distance to perimeter rocks per 

sedecant as outlined previously. These data were analyzed * 

twice using two different forms of cluster analysis in order 

' to derive relative patterns e n the size and shape of the 

perimeter of tent rings. In all, five.different cluster 

analyses were conducted. 

Since the intent of 'the analyses of the volume of rock 

per quadrant, the size of rock per quadrant and the number 

of rocks per quadrant was to isolate differential loading 
w 

patterns, all three data. sub-sets were analyzed using the 

same procedures. The similarity measure selected for these 

analyses was 1-Pearson's Product Moment Correlation 

Coefficient. This distance metric is most sensitive to 

changes in the form of a profile and least sensitive to 

changes in scale (Lorr 1 9 8 3 : 3 5 - 3 6 ) .  The intention of these 
1 

analyses was to identify similar patterns in the 

differential loading of perimeter elements. Consequently it 

was most suitable to examine these relationships using an 

algorithm sensitive to pattern and insensitive to scale. - 

The clustering method employed in thes,~'amlyses was 
-6' 

. 4, 
VI complete linkage., Complete linkage as a joining algorithm 

tends to produce clusters which are globular and compact and , ,  



cons2st of cases which are very similar in character to all 
d 

other members of the cluster (Aldenderfer and Blashfield 

1984:40). As a clustering technique, complete linkage may 

be regarded as generally more rigorous than single linkage 

(ibidc40) while at the same time being more "admissable" 

than average linkage (Wikinson 1 9 8 7 : 4 ) .  

It is possible for cluster analysis to create ranked, 
I 

hierarchical arrangements in data whe.re little real 

structure actually exists ('vierra and Carlson 1981). To 

ensure that structure was not being imposed, a visual 

examination of a correlation matrix of'all cases against all 

other cases for a high proportion of low correlations is 

usually sufficient. Zxami,nation of the three correlation 

matrices ass'ociated with these analyses (not reproduced 

here) indicated a high proportion of moderat'& to high 

correlations. Consequently it was safe to assume that there 

was a reasonable degree of internal structure in all three 

of these data sub-sets and that cluster analysis had a t 

reasonable and realistic chance of grouping that 
a . '  

variability. 
$ 

The first examined product of the three .cluster -- 

analyses were the'fusion coe'fficients. Fusiori coefficients 

are relative mea,sures of relationship between joined 

entities. Since a fusion coefficient is associated with 

each merger of clusters or entities ( a  fusion), the number 

of fusion coefficients for any analysis consisting of n 

r 



entities will equal n-1. The fusion coefficients for these 

three analyses are presented in Table 6. 

Since data structure pe'rtaining to preferential weight 

loading in specific quadrants was anticipated, a maximum 

number of nine or fewer possible clusters was expected. 

These nine hypothetically conceivable clusters, consi'sting 

of heaviest loadings in each of the eight octants and -a 

ninth possible distribution with no heavy quadrant, formed a 

guide to the maximum'number of clusters likely in these 

samples. Nine clusters were regarded as a hypothetical , 

maximum, the actual number encountered in each analysis was 
4 

expected to be substantially less. 

A commonly used heuristic technique for the 

extrapolation of the number of naturally occurring clusters 

in data is to graph the number of clusters on the y axis of 

a graph against the fusion coefficients associated with each 

- merger o n  t.he x axis. Called,a "scree plot" (Aldenderfer 
' a 

.b 

and Blashfield ' 1981 : ' 51 ) ,  the objective of this graph i s  to 
. X .  

. identify marked flattenings in the slGpe of the line. Such 

a' flattening indicates that two relatively dis-similar 

entities hc.ve.been fused. The merging of dis-similar 

entities is a strong indication that natural cluster 

boundaries have been exceeded. Due to the previously 

mentioned anticipated number of clusters in these analyses, 

flattening was expected to occur at some point aft.,er nine. 



Table 6 :  Fusion Coefficients. i! 

NUMBER 
OF 

:LUSTERS 

1 
2 
3 
4  
5 
6 
7 
8  
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1 
2 2  . 
2 3 
24  

' 

2  5 
2 6  
2  7 
2 8  
29  
3 0  
3 1 
3 2  
3 3 
3 4  
3 5 
3 6  
3 7 
3 8  
3  9 
3 0  
4 1 
4  2 
4  3 

NUMBER S I Z E  VOLUME 

DISTANCE PER 
SEDECANT 

PEARSON E.WCLID 

" Denotes the number of clusters sel5cted. 



. I 

Examination of scree plots produced from the volume per 
t 

quadrant data in Table 6 -indicated a distinct flattening at 
< > ,  

the seven cluster point in the analysis. ,Simil'arl.y, a 
- i 

definite point of inflection can be recognized at the six 

cluster-level in the analysis of size 'of rock per quadrant. 

In the analysi-& of numbe-r of, rocks per quadrant, the scree 

plot did not exhibit a .definite, break in sl-ope. Flattening 

can be observed at the'eleven ~~~~~~~~~~~~~~~~~and the curve 
r 

became essentially flat at the six cluster point. Either 

point would be a defensible break. Since & -solution of less 

than nine clusters was logically anticipated, the six 

', cluster solution was selected. 

The clear inflectionary points in the scree plats for 

volume and size of rock per quadrant indicate that 

relatively distinct clusters have been identified at these , 

points. Any additional merging would the-refore be 

inappropriate. The. relatively fe@tureless curving of the 

scree plot for the fusion scores of the number of rdcks per 

quadrant analysis indicated that strong 'natural' clusters , . 

may not exist in these data. The lack of these inflection 

points in this particular analysis was not particularly 

surprising, The number of rocks per quadrant was found to 

be the poorest predictor of weight distribution of the three 

variables examined in these analyses. Consequently, the 

number of rocks per quadrant likely encompasses a highe? 

le\rel of randomness in its distribution than do volume and 



s i z e .   low l e v e l  o f  s t r u c t u r e  i n  t h e  d a t a  w i l l r e s u l t  i n  

s c r e e  p l o t s  w i t h  r e l a t i v e l y  c o n s t a n t  s l o p e s .  

I n  l i g h t  o f  t h e  r e l a t i v e l y  s u c c e s s f u l  a n a l y s e s  of  t h e  

volume a n d ' s i z e  o f  r o c k  per q u a d r a n t ,  t h e  f a i l u r e  o f  t h e  

c l u s t e r  a n a l y s i s  o f  t h e  number o f  r o c k s  per q u a d r a n t  t o ,  

i s o l a t e  c l e a r l y  d e f i n e d  d a t a  g r o u p i n g s  i n d i c a t e d  t h a t  t h e  

number o f  r o c k s  per q u a d r a n t  i s  a p o o r  p r o x y  m e a s u r e  o f  t h e  
6. 

w e i g h t  o f  r o c k  per q u a d r a n t .  Consequent1y;an independen t ,  
\ 

c o m p a r i s o n  o f  t h e  volume o f  r o c k  sand number o f  r o c k s  per . t 

' q u a d r a n t  w a s  made.  A l i n e a r  r e g r e s s i o n  o f  t h e  Golume o f  

r o c k  a g a i n s t  t h e  number o f  r o c k s  per q u a d r a n t  w a s  c a r r i e d  

o u t  u s i n g  t h e  a v a i l a b l e  d a t a .  Wi th  n = 2 0 8 ,  a v e r y  low 

c o r r e l a t i o n  c o e f f i c i e n t  o f  r = 0 . 1 6 7  w a s  d e t e r m i n e d .  Suc*h a 

l o w , c o r r e l a t i o n  i n d i c a t e d  t h e  number o f  r o c k s  per q u a d r a n t  
$ 

waS a  v e r y  p o o r  p r q F y  m e a s u r e .  C o n s e q u e n t l y ,  t h e  c l u s t e r s  
? .  

c o n s t r u c t e d  by t h e  number of! s o c k s  per  q u a d r a n t  a n a l y s i s  , 

were  n o t  u s e d  i n  s u b s e q u e n t  d i s c u s s i o n s .  
lbf r 

The c l u s t e r  a n a l y s e s  o f  ' t h e  s i z e  and  s h a p e  o f  t e n t  r i n g  

p e r i m e t e r s  were  c o n d u c t e d  i n  a s o m e w h a t ' d i f f e r e n t  f a s h i o n .  

I n s t e a d  o f  a n a l y z i n g  t h e  , o r i g i n a l  v a r i a b l e s ,  t h e s e  a n a l y s e s  

were  c o n d u c t e d  u s i n g  component  s c o r e s  d e r i v e d  f rom t h e  . 

p r e v i o u s l y  d e s c r i b e d  P C A .  T h i s  a n a l y s i s ,  c o n d u c t e d  upon t h e  

a v e r a g e  d i s t a n c e  t o  ' p e r i m e t e r  r o c k s  per s e d e c a n t ,  y i e l d ' e d  

f o u r , c o m p o p e n t s  which  a c c o u n t e d  f o r  i n  e x c e s s  o f  80  p e r c e n t  . ' 

o f  t h e  v a r i a b i l i t y  i n  t h e  s a n i p l e .  Use o f  t h e s e  component  
w 

s c o r e s  i n s t e a d  o f  t h e  r a w  v a r i a b l e s  t h e m s e l v e s  s h o u l d  r e d u c e .  
' V .  .. . 



the e.ffect of random, uncorrelated or stochastic variation . . 
upon the outcome of the cluster analyses. . 

Since the intention in this study was to identify , 

patterns in both the size and shape of tent rings, two 
t > 

7 

separate cluster analyses were conducted using the component 
- 

, 
scores. data. Two differewt similarity coefficients were 

4 - ,. 
4 

chosen f6r these analyses upon the basis of theiF unique 

properties. ,In order to isolate patterns in the shape of 

the perimeter of tent rings, 1-Pearson's Product ~ o m e n t  

correlation coefficient was selected, As discussed 

previously, this distance measure is-most sensitive to 

similarities in the shape of profiles and least se-nsitive to 

fluctuations in .size. In order to isolate patterns in t-he 

.size of the pe.r.imeter of tent rings, Euclidean Djstance was 
. . 

selected as the similarity measure. This distance measure 

is most sensitive to changes in the shape of case profiles 

and is least sensitive to changes in form. 

Both the size and shape analyses were conducted using 
I 

the same linkage method. Since compact clusters with very 

similar membership characteristics were desired in each of 

these analyses, complete linkage was the joining algorithm 

employed. 

Fusion coefficients from these analyses are presented 
< 

- in Table 6. Examination of a scree plot produced from the 

fusion scores of the shape analysis (Pearson's) indicates a 

rnarked.flattening at the four cluster solution. Other minor 
i 

flattenings occur at the seven and ten cluster solutions. 



S i n c e  t h e  f o u r  c l u s t e r  p o i n t  w a s  t h e  m o s t  s t r o n g l y  i 

i n f l e c t e d ,  a f o u r  c l u s t e r  s o l u t i o n  w a s  s e l e c t e d .  / 

b 

E x a a i i n a t i o n  o f  a scree p l o t  p r o d u c e d  f r o m  t h e  f u s i o n  

s c o r e s  o f  t h e  s i z e  a n a l y s i s  ( E u c l i d e a n  D i s t a n c e )  . i n d i c a t e d  a 
, 

-4 
' 

more p o o r l y  i n f l e c t e d  s l o p e  w i t h  a s m a l l  f l a t t e n i n g  v i s i b l e  + 

I 

< .  a t  t h e  e i g h t  c l u s t e r  ma;k. A l t h o u g h  n o t  a d i s t i n c t i v e .  

c h a n g e  i n  s l o p e ,  t h e  e i g h t  c l u s t e r  s o l u t i o n  w a s  c h o s e n  as 

t h e  o n l y  l i k e l y  b r e a k .  

The r e l a t i v e l y  smooth  : u r v i n g . o f  t h e  s c r e e  p l o t  
? 

P 
a s s o c i a t e d  w i t h  t h e  s i  e  a n a l y s i s  may i n d 5 c a t e  t h a t  t h e  ,t 

i 

r e l a t i v e  s i z e  o f  t e n t  r i n g  p e r i m e t e r g  i s  n b t  ' n a t u r a l . l y ! '  

. , a s s o r t e d  i n t o  g r o u p s .  I n s t e a d , .  t h e  s i . z e  o f  r i n g - s  may 

r e p r e s e n t  a c l i n a l  d i s t r i b u t i o n  which  t h e  c l u s t e r  a n a l y s i s  

h a s  a r b i t r a r i l y  p a r t i L i o n e d .  I n  o t h e r  w o r d s ,  i t  is  p o s s i b l e  

t h a t  t e n t  r i n g  s i z e  f o r m s  a c o n t i n u o u s  d i s t r i b u t i o n ,  f rom 

s m a l l  t o  l a r g e ,  w i t h  no  a p p a r e n t  b r e a k s  i n  b e t w e e n  c l a s s e s .  

Once t h e  d e c i s i o n  r e g a r d i n g  t h e  t a r g e t  number a f  
I 

c l u s t e r s  had  b e e n  made f o r  e a c h  b f  t h e  f i v e  a n a l y s e s ,  e a c h  

c l u s t e r  a n a l y s i s  w a s  r e - r u n  u s i n g  t h e  same a l g o r i t h m s ,  w i t h  

t h e  d e s i r e d  number o f  c l u s t e r s  s e l e c t e d .  C l u s t e r  

membersh ips  f o r  e a c h  t e n t  r i n g  were  r e c o r d e d  a n d  c o u p l e d  t o  

t h e  o r i g i n a l  d a t a  f rom which  t h e  c l u s t e r  had  b e e n  de , r i?ed .  

P o s t u l a t e d  c l u s t e r  membersh ips  f o r  e a c h  f e a t u r e  f o r  

e a c h  o f  t h e  f i v e  c l u s t e r - a n a l y s e s  a r e  summar ized  i n  T a b l e  7 .  



- T a b l e  7 : C l u s t e r  ~ e r n b e r s h l ~ s  for F i v e  Clusters. 

CLUSTER MEMBERSHIPS 

FEATURE 
. ,  

QKHL 5 
QKHL 5 
QKHL 5 
QKHL 66 
QKHN 1 2  
QKHN 1 2  
QKHN 1 2  
QKHN 1 2  
QKHN 1 3  
QKHN 1 3  
QKHN 1 3  
.QKHN 1 3  
QKHN 1 3  
QKHN 1 3  
QKHN 1 3  
QKHN 1 3  
QKHN 1 3  
Q m y  1 7  
QKHN 17 
QKHN 1 7  
QKHN 2 2  
QKHN 27 
QKHN 27 
QKHN 27 
QKHN 27 
QKHN 2 7  
QKHN 27 
QKHN 27 
QKHN 27 
QKHN 27 
QKHN 37 
QKHN 3 8  
QKHO 5 
QKHO 5 
RCHH 1  
RCHH 1  
RCHH 1  
RCHH 1  
RCHH 1  
S K R U I S  P O I N T  1  
S K R U I S  P O I N T  2  
S K R U I S  P O I N T  3 
S K R U I S  POINT 4 
S K R U I S  P O I N T  5 

- VOLUME S I Z E  NUMBER 

N-NE 
E 

N-NE 
S E  
S E  
E 

W-SW 

E 
N-NE 
S-SW 

S E  
N-NE 

S-SW 
E 

S-SW 
W-SW 
W-SW 
NONE 

E 
S-SW 
S-SW 

S 
.S 
.E 

NONE 
W-SW 

S E  
S E  
S E  

NW-N 
S E  

W - S W  
S-SW 
NONE 
NONE 
NONE 
W - S W  
NW-N 

S 
S E  

NONE 
W - S W  
NONE 
NONE 
S-SW 
S-SW 
s-SW 
NONE 

S E  
S-SW 
W-SW 
NONE 
NONE 

S 
S 
S E  
S E  

W - S W  
S 

W-SW 
NON'E 
NW-N 
NONE 
W - S W  
S-SW 

S 
S 
S E  

NW-N 
W - S W  

SE-E 
SE-E 
SE-E 

N 
N 

NW-W 
S E - E  

N 
ME-N 
NE-N 
NE-N 
N 

SW-S 
W 
W 

SW-S 
NE-N 
SW-S 

N 
N 
N 
N 

S E - E  
N W - W  
SW-S 
NE-N 
NE-N 
NW-W 
SW-S 
SE-E  
SE-E  
NW-W 
SW-S 
SW-S 
NE-N, 
NE-N 
NE-N 
SW-S 
SW-s. 
SW-S 
SE-E  
S E - E  

N 
SW-S 

DISTANCE 
SHAPE S I Z E  



T a b l e s  s u m m a r i z i n g  t h e  r e l e v a n t  mean v a r i a b l e  s c o r e s .  f o r  
l 

e a c h  a n a l y s i s  w e r e  p r o d u c e d  ( T a b l e s  8 to.12) as w e r e  r o s e  

c h a r t s  f o r  t h e  same data  ( ~ i g u r e s  9 t o  13). 

T a b l e  8:  p e r c e n t a g e  Mean Volume o f  P e r i m e t e r  Rocks  per 
Q u a d r a n t  f o r  S e v e n  C l u s t e r s .  

PERCENTAGE MEAN VOLUME PER QUADRANT FOR SEVEN CLUSTERS 

CLUSTER QUADRANT 
# NAME CASES 

1 N-NE 

3 W-SW 
12% 16% 35% 39% 23% 22% 30% 23% 

5 S-SW 24% 16% 15% 25% 33% 33% 28% 26% 
6 NONE 32% 20% 25% 24% 21% 26% 22% 30% 

21% 32% 23% 25% 38% 30% 18% 13% 

T a b l e  9 :  P e r c e n t a g e  Mean S i z e  o f  P e r i m e t e r .  Rocks  p e r  
Q u a d r a n t  f o r  S i x  C l u s t e r s .  

PERCENTAGE ME 

CLUSTER - 

# NAME CASES 

1 SE 9 
2 NW-N 4 
3 NONE 11 
4 W-SW 8 
5 S-SW 6 
6 S 6 

i N  SIZE PER QUADRANT FOR SIX CLUSTERS 

1 QUADRANT 
N NE E SE S .  SW W NW 

T a b l e  10: P e r c e n t a g e  Mean Number of P e r i m e t e r  Rocks  per 
Q u a d r a n t  f o r  Six C l u s t e r s .  

PERCENTAGE MEAN NUMBER PER QUADRANT FOR SIX CLUSTERS 

3 NW-N 
4 NE-N 29%'32% 28% 20% 16% 26% 27%.21% 

12% 20% 31% 29% 21% 29% 37% 23% 
20% 19% 17% 25% 33% 35% 30% 20% 



T a b l e  1 1  : Mean ~ i s t a n c e  t o  P e r i m e t e r  Rocks per Sedecant for 
F o u r  C l u s t e r s  B a s e d  on P e a r s o n ' s  D i s t a n c e . $  

SEDECANT FOR FOUR CLUSTERS BASED UPON 
COMPONENT SCORES (PEARSON'S  DISTANCE)  

1.94 1.75 1.78, 1.64 
2.06 1.76 i . 6 5  1.67 

' 1.78 1.83 1.75 1.87 
1.73 1.40 1.79 2.00 
1.55 1.42 1.82 2.05 
1.53 1.59 1.72 2.09 
1.66 1.68 1.83 1.85 
1.74 1.79 1.80 1.74 
1.54 1.83 1.71 1.78 
1.50 1.97 1.48 1.97 
1.61 2.02 1.48 1.83 
1.48 1\58 1.62 1.90 
-1.26 1.64 1.69 1.72 



T a b l e  1 2 :  Mean D i s t a n c e  t o  P e r i m e t e r  R o c k s  per Sedecant for 
E i g h t  C l u s t e r s  Based on P e a r s o n ' s  D i s t . a n c e .  

MEAN DISTANCE TO PERIMETER ROCKS PER SEDECANT FOR EIGHT 
CLUSTERS BASED UPON COMPONENT SCORES (EUCLIDEAN D I S T A N C E )  

( D i s t q n c e s  m e a s u r e d  i n  m e t e r s )  

SEDECANT 

F 
FFR 
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I n  T a b l e s  7 t o  1 0 ,  c l u s t e r s  w e r e  a s s i g n e d  a name t o  

r e f l e c t  t h e  i n f e r r e d  l o a d i n g  s t r a t e g y .  The  c o n c e n t r a t i o n  o f  

o n e  t h i r d  o f . t h e  p ~ r i m e t e r  r o c k  i n  a s i n g l e  q u a d r a n t  o f  t h e  

p e r i m e t e r  w a s  deemed o f  s u f f i c i e n t . m a g n i t u d e  t o  r e f l e c t  a 

p r e f e r r e d  l o a d i n g  s t r a t e g y .  Any q u a d r a n t s  w i t h  a m e a n - v a l u e  

o f  g r e a t e r  t h a n  o r  e q u a l  t o  t h i r t y - t h r e e  p e r c e n t  o f  t h e  

t o t a l  l o a d  f o r  t h a t  c l u s t e r  w e r e  d e s i g n a t e d  as t h e  name o f  

t h a t  c l u s t e r .  I f  two q u a d r a n t s  e x c e e d e d  t h i r t y - ' t h r e e  J 

+ 
%+ 

p e r c e n t  a n d  t h e  lesser  v a l u e  w a s  w i t h i n  f i v e  p e r c e n t  o f  t h e  

g r e a t e r  v a l u e ,  t h e n  b o t h  q u a d r a n t s  w e r e  i n c o r p o r a t e d  i n  t h e  

c l u s t e r  name. Any c l u s t e r  w i t h  no  r e c o r d e d  q u a d r a n t  v a l u e s  
\ 

e x c e e d i n g  t h i r t y - t h r e e  p e r c e n t  w a s  named "None" t o  r e f l e c t  

t h e  l a c k  o f  a n y  p e r c e i v e d  p r e f e r e n t i a l  l o a d i n g  p a t t e r n .  The 

u s e  o f  c l u s t e r  n a m e s ,  r a t h e r  t h a n  c l u s t e r  n u m b e r s ,  p e r m i t t e d  

e a s i e r  c o m p a r i s o n  o f  r e s u l t s  b e t w e e n  c l u s t e r  a n a l y s e s .  
a. 

Summas fr - 
F i v e  s e p a r a t e  c l u s t e r  a n a l y s e s ,  c o n d u c t e d  o n  f o u r  

d i f f e r e n t  d a t a  s e t s  w e r e  d e s c r i b e d  i n  t h e  p r e c e d i n g  s e c t i o n .  

T h r e e  o f  t h e s ~ a n a l y s e s  w e r e  d i r e c t e d  t o w a r d s  t h e  

r e c o g n i t i o n  o f  p a t t e r n s  i n  t h e  r e l a t i v e  r o c k  l o a d i n g s  a b o u t  

t h e  p e r i m e t e r  ,of t h e  t e n t  r i n g .  T h e s e  a n a l y s e s  u s e d  t h e  

v o l u m e ,  s i z e  a n d  number  o f  r o c k s  a b o u t  t h e  p e r i m e t e r  d a t a  

s e t s . .  Each  a n a l y s i s  w a s  c o n d u c t e d  u s i n g  1 - P e a r s o n ' s  P r o d u c t  

' Yoment c o r r e l a t i o n  c o e f f i c i e n t  as  t h e  d i s t a n c e  m e t r i c  a n d  

c o m p l e t e  l i n k a g e  a s  t h e  ' j o i n i n g  a l g o r i t h m .  . 
Two c l u s t e r  a n a l y s e s  w e r e  c o n d u c t e d  on  t h e  f o u r  

component  s c o r e s  d e r i v e d  f rom ' t h e  p r i n c i p a l  c o m p o n e n t s  



a n a l a y s i s  o f  d i s t a n c e  t o  p e r i m e t e r  r o c k s  per s e d e c a n t  

' o r i e n t e d  t o  b e a c h  d i s c u s s e d  e a r l i e r  i n  t h i s  c h a p t e r .  The 

f i r s t  c l u s t e r  a n a l y s i s  o f  t h e s e  d a t a ,  d i r e c t e d  t o w a r d s  t h e  
- .  

i s o l a t i o n  o f  p a t t e ' r n s  o f  s h a p e  i n  p e r i m e t e r  f o r m ,  u s e d  1- 
\ 

P e a r s o n ' s  p r o d u c t  moment c o r r e l a t i o n  c o e f f i c i e n t  and  

c o m p l e t e  l i n k a g e .  T h e ~ s e c o n d . c l u s t e r  ana lg9 i '& of t h e s e  

d a t a ,  d i r e c t e d  tow'ards t h e  i s o l a t i o n  o f  p a t t e r n s  o f  s i z e  i n  

p e r i m e t e r  f o r m ,  u s e d  e u c l i . d e a n  d i s t a n c e  and  c o m p l e t e  l i n k a i e  

t o  d e r i v e  c l u s t e r s .  

The f u s i o n  s c o - r e s  from t h e s e  a n a l y s e s  a r e  p r e + s e n t e d  i n  

T a b l e  6 .  Examina t ion-  o f  t h e s e  f u s i o n  . s c o r e s  l e d  t o  t h e  

i d e n t i f i c a t i o n  o f  a n  o p t i m a l  number o f  c l u s t e r s  f o r  e a c h  

l r a r i a b l e  s e t  ( i n d i c a t e d  on T a b l e  6 by a n  a s t e r i s k ) .  C l u s t e r  . . 

memberships  f o r  e a c h  a n a l y s i s  and f o r  e a c h  t e n t  r i n g  are - w 

. I  

r e p o r t e d  i n  T a b l e  7 w h i l e  r e l e v a n t  mean y a r i a b l e  s c o r e s  f o r  

e a c h  a n a ' l v s i s  a r e  r e p o r t . e d  i n  T a b l e s  8 , t o  1 2 .  



CHAPTER 6 . , 

SUMMARY AND DISCUSSION 

The goal of this chapter is to provide a brief and 

general summary of the extent of variability existing in this 
h d 

sample bf tent rings and a more detailed discussion of the 

meaning of that variability. The findings of the previous ' 

analyses are briefly recapitulated and discussed in terms of 

the associated environmental and culture-historical context. 

Individual features are tentatively attributed to specific 

seasonal periods and arguments for the possible ' a %  , 

contemporaneity of certain pairs of features arebmade. 

Additionally, the relationship between the size and shape o$ 
'.-a 

r 
the analyzed tent rings and their cultural-historical setting 

is explored. 

6 . 1 $-umm.a..rs 

Descriptive typologies of tent ring morpholoiy have been: 

in existence for at le'8st two decades.. These largely 

subjective classificatory schemes have been employed with 
, , 

varying degrees of success by different High Arctic 

researchers throughout this period (see McGhee 1976; Plumet 

1981; Maxwell 2988; Schledermann and McCullough 1988). In 

general terms, older classificatory systems focussed upon,the 

feature as a temporal and cultural diagnostic. More recent 

interpretations have attempted to account for observed 

variability in terms of seasonal patterns of use. 

As an example of the former, McGhee (1976, 1978, 1979) 

outlined the following broad scheme of chronolog~cal 



f-. 

classification for High Arctic tent-,rings. Independence I 

features are described,Bs "mid-passage" itructures, often 
J 

with poorly defined or non-existant perimeter rings 

( 1 9 7 6 : 2 5 ) .  Pre-Dorset tent rings are described as round or 

circular tent remains without evident mid-passages ( 1 9 7 6 :  26  ) . + 

~nde~endence I1 features are described as r&ctarigular mid- 

passage structures with box-shaped hearths and well-defined 
* 

x ,  

perimeter rings ( 1 9 7 6 : 2 7 - 2 8 ) .  Late Dorset tent rings are 

described as well-formed rectangular mid-passag.e structures -. 

with hearths ( 1 9 7 6 : 2 8 ) .  Possible seasonal *di'fferences in 

feature construction were acknowledged by McGhee ( 1 9 7 9 : 1 2 5 )  
? 

but these differences were not pursued. I 

Schledermann. and ~ c ~ u l l o u g h  ( 1 9 8 8 )  and Maxwell ( 1 9 8 8 )  

presented a somewhat different -interpretation of variability 

in Paleoesklrno tent rings. They recognize much higher levels 

of architectural diversity within cultural complexes, and 

. r - desCribe this variability as a function of seasonal 

differences. In particular, Schledermann and+McCullough have 

linked the existence of large and substantial tent'rings and 

slab-lined axial features with fall 'habitations ( 1 9 8 8 : 2 2 ) .  

Smaller, more poo~ly defined features were presumably the 

result of shorter term spring and summer occupations. As 

corroborative e\-idence for this view, Schledermann and 

McCullough cite the preferential location of these more 

massive features in ,sheltered locales with south facing 

exposures, C 1 9 8 8 : 1 8 ) ,  the relatively small quantities of 



i \ 

1 4 6  

, 

, d e p o s i t e d  l i t h i c  ma te r i a l s  ( 1 9 8 8 : 1 9 ) ,  a n d  t h e  f e y  a s s o c i a t e d  
e 

meat c a c h e s  ( 1 9 8 8  : 19-20  ) . , 
k 

R e c e n t  r e s e a r c h  h a s  s h e d  c o n s i d e r a b l e  d o u b t  o n  t h e *  

l i n e a r  a x i a l  f e a t u r e  as a c u l t u r a l  d i a g n o s t i c .  P l u m e t  
f 

( 1 9 8 1  ) ,  Maxwell  ( 1 9 8 8 )  a n d  H e l m e r  ( 1 9 8 7 d , .  1 9 8 8  ) .  h a v e  k11  
4 

d i s p u t e d  t h e  d i a g n o s t i c  n a t u r e  o f  t h e  " m i d - p a s s a g e " .  No 

r ' . 
l o n g e r  a s s o c i a t e d  o n l y  w i t h  I n d e p e n d e n c e  I ,  Independent-e I 1  

P 

a n d  D o r s e t ,  t h e  l i n e a r  a x i a l  f e a t u r e  is now a s s o c i a t e d  w i t h  

P r e - D o r s e t  a s s e m b l a g e ' s  a s  w e l l  t H e l m e ' r  1988': 8  ) . S c h l e d e r m a n n  

a n d  McCul lough  a t t r i b u t e  s u c h  f e a t u r e s  t o  S a r q a q  as w e l l  

S u b j e c t i v e  v i s u a l  e x a m i n a t i o n  o f  t h e  t e n t  r i n g  p l o t s  

' p r o v i d e d '  i n  A p p e n d i x  B ( F i g u r e s  B 1  t o  B l l ) ,  c o u p l e d  w i t h  
- '-\ 

summary i n f o r m a t i o n  p r o v i d e d  i n  C h a p t e r  4 a n d  A p p e n d i x  A 

d e m o n s t r a t e d  t h a t  c e r t a i n  s i m i l a r i t i e s  q x i s t  i n  t h e  f o r m  o f  

t h e s e  t e n t  r i n g s  a n d  t h a t  t h e s e  s i m i l a r i t i e s  c o u l d  'be  

a 

c o r r e l a t e d  w i t h  t h e  a s s o c i a t e d  c u l t u r a l  c o m p l e x e s .  
3 

The s i n g l e  f e a t u r e  a s s i g n e d  t o  t h e  E a r l y  P r e - D o r s e t  F a r  

S i t e  Complex i s  r e l a t i v e l y  l a r g e  a n d  i s  c o n s t r u c t e d  f r o m  a 

h i g h  number  o f  l a r g e r  t h a n  a v e r a g e  , s i z e d  s t o n e s .  The t e n t  

r i n g  p e r i m e t e r  i s  f a i r l y  w e l l  d e f i n e d  a n d  c o n t i n u o u s .  The 

i n t e r i o r  a r e a  o f  t h i s  f e a t u r e  i s  somewhat  c o n f u s e d  a n d  t h e r e  

i s  l i t t l e  e v i d e n c e  o f  l i n e a r i t y  i n  t h e  a r r a n g e m e n t  o f  t h e s e  

i n t e r n a l  s t o n e s .  

The e i g h t  t e n t  r i n g s  a s s i g n e d  t o  t h e  E a r l y  P r e - D o r s e t  

I c e b r e a k e r  Beach  Complex t e n d  : t o  b e  r e l a t i v e l y  l a r g e  a n d  a r e  



- c o n s t r u c t e d  f r o m  a l a r g e  number o f  r e a s o n a b l y  l a r g e  s t o n e s .  
r .  

I "  

P e r i m e t e r s  are g e n e r a l l y  w e l ' l  f o r m e d ,  r o u g h l y  c i r c u l a ~ ,  a n d  

b o t h  l i n e a r  a n d  more c o n f u s e d  i n t e r i o r  f e a t u r e s  are n o t e d .  

The  t h i r t e e n  t e n t  r i n g s  a s s o c i a t e d  w i t h  t h e  M i d d l e  P r e -  k4" 
D o r s e t  Twin P o n d s  Complex a re  g e n e r a l l y A l a r g e ,  a n d  are 

c o n s t r u c t e d  o f  r e l a t i v e l y  f e w e r  a n d  smaller  s t o n e s  t h a n  are 
a 

n o t e d  i n  e a r l i e r  t e n t  r i n g s .  P e r i m e t e r s  t e n d  t o  b e  o v a t e  a n d  . 

a r e  u s u a l l y  w e l l  d e f i n e d .  L i n e a r ,  c i r c u l a r  a n d  more c o n f u s e d  . 
, 

i )  

i n t e r n a l  f e a t u r e s  are .  n o t e d .  

The f o u r t e e n  t e n t  r i n g s  a s s o c i a t e d  w i t h  t h e  L a t e  P r e -  

D o r s e t  Rocky P o i n t  Complex a re  g e n e r a l l y  s m a l l  a n d  p o o r l y  
b 

d e f i n e d .  T h e s e  f e a t u r e s  a re  c h a r a c t e r i z e d  by con , fused .  
% 

p e r i m e t e r s  c o n s t r u c t e d  o f  r e l a t i v e l y  l a r g e  numbers  o f  

r e l a t i v e l y  s m a l l  s t o n e s .  I n t e r i o r s  a re  e q u a l . 1 ~  c o n f u s e d  - w i t h  

-3 

no d e f i n i t e  i n d i c a t i o n s  o f  i n t e n t i o n a l l y  c o n s t r u c t e d  i n t e r n a l  

f e a t u r e s .  O v e r a l l ,  Rocky P o i n t  Complex t e n t  r i n g s  are  b e s t  

c h a r a c t e r i z e d  as  c i r c u l a r  b o u l d e r  s c a t t e r s .  

The t h r e e  t e n t  r i n g s  a s s i g n e d  t o  t h e  T r a n s i t i o n a l  D o r s e t  
I 

Cape Hardy  Complex a re  p a r t i c u l a r i l y  d i s t i n c t i v e  i n  

a p p e a r a n c e .  F e a t u r e  p e r i m e t e r s  a re  v e r y  p o o r l y  d e f i n e d ,  
* 

i h t e r m i t t e n t  a n d  e x t r e m e l y  l i g h t l y  r o c k e d .  S t r o n g l y  

d e v e l o p e d  l i n e a r  i n t e r n a l  f e a t u r e s ;  a re  p r e s e n t  i n  a l l  

e x a m p l e s .  

The f i v e  t e n t  r i n g s  a s s o c i a t e d  w i t h  t h e  L a t e  D o r s e t  

L e t h b r i d g e  Complex a r e  a l s o  v e r y  d i s t i n c t i v e  i n  a p p e a r a n c e .  

T h e s e  f e a t u r e s  h a v e  w e l l  d e x . e l o p e d ,  r e l a t i v e l y  l a r g e ,  s u b -  

r e c t a n g u l a r  p e r i m e t e r s  composed o f  f e w e r  a n d  r e l a t i v e l y  



0 
smaller stones than are common in older features. 'No 

. *  t 
internal features were recognized in these tent rings. 

These informal groupings, which seem to conform to the 

established cultural chronology for the region, also agree to 

,a certain extent with the postulated tent ring forms included 

in the list of%"Distinctive Characteristics" enumerated by 

McGhee ( 1 9 7 6 : 2 5 ) .  ' However, distinct differences as 
Y 

well. In particular, linear axial features are clearly 

associated, not just with the Independence I and I1 related 

Far Site and Cape Hardy Complexes, but with the Pre-Dorset 

related Icebreaker Beach, Twin Pond and Rocky Point Complexes 

as well. In fact, the only cultural complex not associated 
P 

in this study with linear axial features is the Late Dorset 
9 

Lethbridge Complex. 

Although 'these groupings suggest that,general trends in 

the development of tent ring morphology can be observed 

through time, an-alternative explanation for this variability 

is also possible. 

~ e . . a . . s s d  ~ ~ . e : . . t k t . ; ~ . . ~ & ~  ..-G.se-u i.ng.s 

Particularily exposed site locations, like the Skruis 

and Rocky Point alreas, show very strong similarities in tent 

ring morphology'. Features tend to be small, roughly circular 

boulder scatters with poorly defined perimeters constructed 
i 

of small rocks. Interiors tend to contain large quantities 
I 

of rock which are usually 'not arranged in any recognizable 

. fashion. 



Soniewhat more sheltered site areas, like the Field 5 

School, Far, Hind, Lee point and Icebreaker Beach locqles, 

are characterized by features wath larger and better defined 

perimeters which are composed q f  somewhat larger stones. 

Internal features within these tent rings are much better 

defined, and may consist of linear axial features, small 

circular hearths or confused jumbles of rock. 

.. . 
Extremely well sheltered site locations, like the Twin 

P 

Ponds, Tote Road and ICJ+ Bay areas, are characteriz 

large ,features constructed from particularly large numbers of 

large rocks. Perimeters are generally rnassive,'and there is 

usually a considerable quantity of internal rock. Well 
1 

< ' 

defined interior linear axial features, as well as more 

confused masFes of internal stone are noted. 

'~oll'owin~ Maxwell ( 1988  ) and Schlederrnann and McCullough 

' ( 1 9 8 8 ) ,  the tent rings with massive perimeters and well 

developed linear -internal features are suggested to represent 
2 

P '  the remains of late summer or fall habitations. Smaller, 

less well formed features may represent short-ter spring or 7 
summer occupations. Although such interpretati~ps are 

subjective and currently unverifiable, they do provide the 

beginnings of an hypothesized seasonal interpretive framework 

against which the results of the previously described 

statistical analyses can be compared. 

The differential distribution of-three variables;. volume 
0 

of rock per quadrant, size of rock per quadrant and number of 



rocks per quadrant, were analyzed usi'ng cluster analysis to 
. . 

define groupings of similar patterns of preferential rock . . , 

loadings. These patterns of rock loading were expected to 

shed light on questions of seasonality and cpntemporaneity 

specific to the Jones Sound tedt ring data and DIAP research 

goals. , 

The analyses of the volume and the size of rock per 

quadrant were successful in identifying well defined natiral 

data clusters. Unaccountably, examination of Table 7 

indicated a relatively poor correspondence between the 

* 
cluster memberships assigned by these two analyses. In 

fifteen of twenty-six possible comparisons, the assigned 

cluster names significantly disagree regarding the 

preferential rock loading pattern of lindividua'l features. - 
While some disagreement in c-luster groupings was expected, 

0 

the magnitude of disagreement was surprising in light of the 

results of the linear regression analyses discussed earlier. 

These linear regression anabyses suggested that the two 

subject variables were strongly correlated. Closer 
r. 

examination of Table 7 indicated that the bulk of the 

disagreements' pertained to the assignment' of clusters with 

preferential directional loadings (those, labelled as "None" 
1 

in Tables 7, 8 and 9 ) .  This indicated that the size of rock 

per quadrant loses predictive accuracy in cases where weak o r *  

ambiguous loading pattern's were- encountered. 
4 -  



P '  * 
, As discussed earlier, cluster analysis using the number 

%f rocks per octant yielded ambiguous resultstand was 

cdnsequently not utilized in the following discussions. 

The determination, of th'e seasonality of occupation of: 

% individual tent rings in thy High Arctic has often been i' 

difficultd problem. Although faunal samples from excavated 

Paleoeskimo sites are often large and well preserved, and 

many utilized species exhibit seasonal patterns of bi,rth, 
> - 

growth or abundance, the frequent long-term storage of , 

foodktuffs and the. common recycling of osteological materials 

for tool production makes the assiignment of seasonal 

affiliations difficult and only marginally reliable (Maxwell 

1988). Nevertheless, there appears to be a general l a ~ k  of 
I . I -  

' 4  

evidence ftbr w.inter period Paleoeskimo habitations in the 

eastern Canadian High Arctic. This lack has been interpreted 

by archaeologists in two different ways. 

Due to the poor evidence for dogs and specialized sea- 

ice huntin'g equipment in early and middle ASTt sites, both 

necessary requisites for successful breathing hole sealing, 
I 

, . Knuth (1963), Maxwell (1988) and McGhee (1976, 19781,have 

argued that Paleoeskimo peoples subsisted through the winter 

months upon stored foodstuffs gathered during the summer. In 

particular, Maxwell (1988:64) hakzused the phrase "virtual 

somnolent state" to describe the hibernation-like existence 

these have researchers suggested. The weak existing evidence 

for seal-oil lamps and snow-knives in earlier Paleoeskimo 



contexts is used to negate the possible use of snowhouses 

a ,  and, without snowhouses to live in &d the technoloky to hunt 
1 .  

with, it would have been impossible for Paleoeskimo people to' 

. #  

survive on the sea ice for any length of time. 

I 
Other researchers ('GU~QV 1986; Schledermann and 

9 *' 
McCul-lough 1988; Mary-Rousseliere 1976) have suggested that 

the general lack of definitely identified ~aleoeskimo wlnter 
0 

sites is due simply to the fact that such sites were located 

on the sea-ice. Schledermann and McCullough point out that 

the quantity of cultural detri'tus found at suggested 

Paleoeskimo winter sites is relatively minor and that a lonq- 
C 

term occupation would almost certainly create much more 
t 1 . , 

material residue. The extreme scarcity of meat caches in , 

\ 

association w?th Paleoeskimo campsites can be used as a 1 

corroborating argument for this view. Recent documentation 

of finds of soapstone lamp fragments,in Pre-Dorset context - 
(Mary-Rousseliere 1976; Maxwell 1988) and in Sarqaq . , 

assemblages ('Gullov 1986) have led Schledermann and . s  + .  

McCullough to suggest that "temporary snow house camps on .the 

sea-ice likely provided the primary winter shelters for 

"peoples of the early ASTt complexes" (1988:22b.. 

It seems entirely unlikely that Paleoeskimo people could 
B 

-have survived an entire winter living in a small tent, 

burning stored fuel and eating stored food as.Knuth .(1963),' * 

Maxwell (1988) and McGhee (1976, 1978) have suggested. There 

is very little fuel of any kind available in the high arctic . . 
and what little exists was likely used for the fabrication of 



various necessary tools. The inhabitants may have burned 

blubber or sea'l oil, but burning this potential food material . 
i 

wduld have made the.acquisition and storage pr,bblems of 

summer even more acute. .Consequently, it seems likely that 

Paleoeskimo peo,ple were living on the sea-ice throughout much 

if not all of the 'winter. 
> 

Ea. -wa;l..-... Exi_d..e.~~c;.e 

Ongoing examination of faunal assemblages collected by 

the DIAP project iv the Jones Sound area provides some 

support for this interpretation. No definite evidence for 
0 

any peak winter period* occupations has been identified 
& 

(McCartney, personal communication). At the same time, some 
cA * 

definite indications of early summer, mid-summer and late 
I .  

summer occupations have been noted. 
" L  * 

Small sea-1s ( P h o c a  hispida and Phoca groenlhndicus) are 

t,he dominant species represented in all excavated features, 

accounting for more than ninety-five percent of the total. 

number o f  identifiable elements in all assemblages. ~hes;! 

faunal collect'ions are all characterized by high levels of 

L 

similarity between sites regardless of 1ocatio.n or cultural-' ii 

f , 
ternporar affiliations. In spite of this re'parkable level of 

homogeneity, the following tentative suggestions of seasonal' 

affiliation, ,can b$ made (~c~a'rtney,+personal conimunication). Ip' 
b 

Although derived from a somewhat limited sample, the 
4 

.presence of immature seal remains in the, faunal assemblages - 
from Feature 1 5  at QkHn-27 (Rocky Point) may indicate a 

spring to early summer affiliation. The much larger faunal 



collection from Feature 17 at this same site also contains 

quantities of juvenile smadl seal bone indicating an early 

summer occupation. The existence of small quantities of 

immature arctic hare (Lepus arc t icus)  found in association 
1 

with ~eature 6 at QkHn-12 suggests a mid-summer occbpation 

for this feature (Bertulli and Strahlendorf 1-984) .  

Examination of exca-vated faunal material from randomly 

located units in the immediate site area show evidence of'a . 

large but seasonally mixed faunal assemblage. The presence . < 

of fish (Salvelinus) and migratory bird bones (Anseriformes), 
4' - 

and relatively large quantities of terrestrial ungulate bone, 

in association with Features 1 ,  2, 4 and 14 at QkHn-13 

(Icebreaker Beach), suggests that these features may 

constitute a peak summer habitat'ion (Helmer 1987b). Although 
-t 

highly fragmentary in nature, large faunal samples were 
t 

recovered from Features 1 ,  3 and 4 at QkHn-17 (Twin Ponds). 

Although analysis is still underway on this material, 

examination of seal teeth and other elements indicate a 

likely late summer occupation for all three of these 

features. Recovered faunal samples from Features 1 and 2 at 

QkH1-5 (Icy Bay), although scanty, have seal population 

characteristics which are consistent with. a late summer seal 
I 

'harvest . 

Cluster 1 ,  representing a strong north to northeastern 

loading, may possibly indicate summer habitations although 

winter occupation can certaiqly not be ruled out. The 



frequency of north to northeastern6winds is somewhat higher 

in summer but such winds will occur throughout the year. 

Cluster 1 is therefore treated as a seasonally ambiguous 

loading pattern and no suggestion of seasonality is made. 

Cluster 2, representing very strong eastern loading is 

likely composed of summer to late sammer occupations. Winds 

from the east are rare during the winter months but become 

increasingly more common as summer progresses. 

Cluster 3 ,  representing a strong west t.0 southwestern 

rock loading p'attern, is impossible to ascribe to a 

particular.seasona1 wind pattern. Western winds are most 
9 

common during the winter months but are also very frequent 

during the summer months. 

Cluster 4, representing a strong southeastern 

preferential rock loading patfern, almost certainly 

represents summer to late summer occupations. Southeastern. 

winds are relatively rare in the study area and are normally 

associated with the cyclonic disturbances characteristic of 

late summer. 

Cluster 5 ,  a weak south to southwestern rock loading 

pattern, and Cluster 7 ,  displaying a moderate southern rock 

loading pattern, most likely both represent late summer 

occupations. Southern winds are not expected to occur in the 

study area except in late summer when cyclonic disturbances 

are at their peak. 



Cluster 6 does not display particularly heavy weight 

loading in any specific direction. Consequently no seasonal 

ascription is made for the members p f  this cluster. 

In summary: it would appear that Features 1, 5 nd 16 
0 B 

at QkHn-13, Features 6 and 12 at QkHn-27, ~ e a t u r e d  QkHo- 

5 ,  Features 46 and 47 at RcHh-1 and ~eatures 4 and 5 at the 

Skruis Point Site show patterns of rock loading which cannot 

provide effective insights into the season of occupation. 
-2 

Features 2' and 11 at QkHn-13, Features 3 and 21 at QkHn-27, 

Feature 48 at R C H ~ - I  and Feature 3 at the Skfuis Point Site 

show patterns of preferential rock loading which are most 

consistent with the summer months. Feqtures 8 and 9 at QkHn- . 
\ 

13, Features 7, 8 and 20 at QkHn-27, Feature 1 at QkHo-5, 
B 

Features 53 and 58 at RcHh-1 and-Features 1 and 2 at the 

. Skruis Point Site show patterns of preferential rock l'oiding 

which are most consistent'with occupation during the late 

summer. These results are tabulated in Table 13. 

Cluster 1 ,  displaying a moderate southeastern rock 

loading pattern, likely represents late summer habi..tations. 

Southeastern winds are relat i1,ely rare in the study area and 

are normally only associated with the cyclonic disturbances 
\ 

characteristic of late summer. 

Cluster 2 ,  representing a strong northwest to northern 

loading patterr,, can not be associated with any particular 

seasonal wind model. The frequency of northwestern and 



n o r t h e r n  w i n d s  is somewhat  h i g h e r  i n  summer b u t  s u c h  w i n d s  

, are  known t h r o u g h  o u t  t h e  s e a s o n a l  c y c l e .  

Z 
C l u s t e r  3 ,  d i s p l a y i n g  n o  i n d i s p u t a b l e  p r e f e r e n t i a l  

l o a d i n g  p a t t e r n ,  c a n n o t  b e  a t t r i b u t e d  t o  a n y  p a r t i c u l a r  

s e a s o n a l  p e r i o d .  

C l u s t e r  4 ,  d i s p l a y i n g  a m o d e r a t e  w e s t  t o  . s o u t h w e s t e r n  

r o c k  l o a d i n g ,  c a n n o t  b e  a t t r i b u t e d  t o  a n y  p a r t i c u l a r  s e a s o n a l  

p e r i o d .  W e s t e r n  w i n d s  a r e  t h e  m o s t  common s u r f a c e  a i r - f l o w s  

d u r i n g  t h e  e n t i r e  y e a r  a n d  t h e r e f o r e  no  s e ' a s o n a l  a f f i l i a t i o n  

i s  p r e f e r r e d  o v e r  a n y  o t h e r  f o r  t h i s  c l u s t e r .  

C l u s t e r  5 ,  d i s p l a y i n g  a m o d e r a t e  s d u t h e r n  l o a d i n g ,  a n d  

C l u s t e r  6 ,  d i s p l a y i n g  a  m o d e r a t e  s o u t h  t o  s o u t h w e s t e r n  

l o a d i n g ,  l i k e l y  b o t h  r e p r e s e n t  l a t e  summer h a b i t a t i o n s .  The 

p r e v a l e n c e  o f  s t r o n g  s o u t h e r n  fdhn w i n d s  d u r i n g  l a t e  summer '  

a n d  t h e i r  r e l a t i v e  s c a r c i t y  d u r i n g  o t h e r  p e r i o d s  o f  t h e  y e a r  

makes  t h i s  a t t r i b u t i o n  v e r y  p r o b a b l e .  

To s u m m a r i z e  t h e  s e a s o n a l  a f f i l i a t i o n s  s u g g e s t e d  by  t h e  

+ 
a n a l y s i s  o f  t h e  s i z e  o f  r o c k  per  q u a d r a n t :  F e a t u r e  1 a t  QkH1- 

6 6 ,  F e a t u r e s  6 a n d  10 a t  QkHn-12,  F e a t u r e s  1 ,  2 ,  4 ,  5, '  11,  

1 4 ,  a n d  ' 16  a t  QkHn-13,  F e a t u r e s  3 ,  1 2 ,  a n d  1 5  a t  QkHn-27,  

F e a t u r e  2 a t  QkHn-38,  F e a t u r e  2 a t  QkHo-5,  F e a t u r e s  3 6 ,  4 7 ,  
I 

48 a n d  5 3  a t  RcHh-1 a n d  F e a t u r e s  4 a n d  5 a t  t h e  S k r u i s  P o i n t  

S i t e  show a  p a t t e r n  o f  r o c k  l o a d i n g  w h i c h  i s  n o t  i n c o n s i s t e n t  

w i t h  t h e  wind  d i s t r i b u t i o n s  f o r  a n y  p e r i o d  o f  t h e  y 5 a r .  , 



T a b l e  1 3 :  Seasonal  A f f i l i a t i o n s  B a s e d  on  V o l u m e  and S i z e  o f  
R o c k  per Q u a d r a n t .  1 
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F e a t u r e s  . 1 , ' 2 . a n d  3 a t  QkH1-5, F e a t u r e s t 4  a n d  7  a t  QkHn-12, 

F e a t u r e s  8 a n d  9 a t  QkHn-13, F e a t u r e s  3  and 4 a t  QkHn-17, 

F e a t u r e  8 a t , Q k H n - 2 2 ,  F e a t u r e s  6 ,  7 ,  8 ,  1 7 ,  2 0  a n d  2 1 ' a t  

QkHn-27, F e a t u r e  1 a t -  QkHn-37, ' F e a t u r e  1 a t  QkHo-5, F e a t u r e  

58 a t  RcHh-1 a n d  F e a t u r e s  1 ,  2 a n d  3 a t  t h e  S k r u i s  P o i n t  S i t e  

a l l  e x h i b i t  a p a t t e r n  o f  p r e f e r e n t i a l  r o c k  l o a d i n g s  w h i c h  a re  

mos t  c o n s i s t e n t  w i t h  wiod  d i r e c t i o n s  e n ~ o u n t e r e d ~ d u r i n g  t h e  
/ - - ,- fi 

l a t e r  'summer m o n t h s .  T h e s e  r e s u l t s  a r e  t a b u l a t e d  i n  T a b l e  

1 3 .  I _ 

C o n t r a d i c t i o n s  b e t w e e n  t h e  c l u s t e r  a s s i g n m e n t s  . 
7 

a t t r i b u t e d  t o  s p e c i f i c  f e a t u r e s  by t h - t w o  d i f f e r e n t  c l u s t e r  

a n a l y s e s  d o  e x i s t  ( s e e  T a b l e  7)- .  W h e r e v e r , s u c h  c o n f l i c t s  

e x i s t ,  t h e :  a f f i l i z i t i o n  b a s e d  upon the c l u s b e r s  c r e a t k d  

t h r o u g h  t h e  a n a l y s i s  p f  volume h a s  b e e n  t h e  p r e , f e r r e d  . 
i n t e r p r e t a t i o n .  S e a s o n a l  a f f i l i a t i o n s  a s  d e r i v e d  f r o m  t h e  

vo lume o f  r o c k  per q u a d r a n t  a n d  s i z e  o f  r o c k  per q u a d r a n t  a re  . 

t a b u l a t e d  a n d  p r e s e n t e d  i n  T a b l e  1 3 .  A l s o  p r . e s e n t e d  i n  T a b l e  

3- a r e  S e a s o n a l  a f f i l i a t i o n s  f o r  t h e s e  f % a t u r e s  b a s e d  upon  

o t h e r  l i n e s  o f  e \ . i d e n c e .  

The p r i o r  d i s c u s s i o n  o f  w e a t h e r  p a t t e r n s  i n  t h e  J o n e s  

Sound area  i n d i c a t e s  t h a t  t h e r e  a r e  c e r t a i n  p a t t e r n s  of 
B 

d i r e c t i o n a l  wind  f l o w  w h i c h  a r e  mos t  l i k e l y  t o  o c c u r  a t  
. "  

C 

c e r t a i n  t i m e s  o f  t h e  y e a r  a n d  w h i c h  a r e  u n l i k e l y  t o  o c c u r  a t  

o t h e r  t i m e s .  No p a r t i c u l a r  wind  d i r e c t i o n  may b e  e l i m i n a t e d  

, , as  w h o l l y  i m p o s s i b l e  f o r  a n y  p e r i o d  o f  t h e  y e a r ,  h o w e v e r ,  



certain wind patterns may be pr.obabil,istically associated 

with specifi'c seasons. 
* 

The following section compares the rock loading patterns 

of specific features from individual sktes. -.There are two 
.r 

goals in this comparison. Firstly, the .possibility that 

specific'featureg are contemporaneous. , Secondly, the 
. *  

liklihood that specific sites represent examples of 
r . , , *. 

prefe$entiak seasonal site use. 

The determination .of the possible con'temporaneity of 

individual features on a given site can be one of the most 
L 

difficult- problems for an archaeologist to resolve. Yet , 

without such a determination, many complex questions 

cdncernlng prehistoric social organization can be difficult 
" A 

to address. By comparing rock loading patterns between 

specific features which .are, for one reason or  another, 

suspected to represent contemporary occupations, this 

technique provides a simple negative test. 

The suggestion that specific site locales represent 

areas which were preferentially used during specific parts of 

the annual cycle is currently of considerable interest to 

high arctic archaeologists. By looking for corroborative ' 

patterns in perimeter stone distributions, this technique 

provides a fast and inexpensive alternative to dxcavation and 

1 analysis. 

At QkH1-5, the Icy Bay Site, there are three mapped <. 

features in the data sample. No distinct geographical 

groupings of features were observed at this site. Features 2 



and 3 are lbcated at the sbme beach elevation and 

approximately forty meters apart. Both tent rings have been 
P 

- assigned by Helmer (1987b) to the Early Pre-Dorset Icebreaker 
" a 

Beach complex. , Consequently i d  is possible, although' 

certainly not probable that these two features represent 

contemporaneous site uqe by more than one household. 

However, no such relationship has been postulated by Helmer. 

Feature 1 ,  found on a beach surface almost four yeters lower, 

relates to the later Middle  re-~drset Twin Ponds complex and 
almost certainly does not represent a contemporaneous , 
occupation with either Feature 2 or 3. The well sheltered 

lckation of the site, with a good southern exposure, conforms 

P 
-  to the pattern predicted by Schledermann and McCullough 

(1988) for late summer occupations; Comparison of rock 
, , 

loading patterns indicates that all three features at this 

site conform to a preferential southeast loading pattern. 

This loading pattern is almost certainly indicative of late 

summer. The strong similarities in rock loadings. for all 

mapped tent rings at QkH1-5, in spite of the weak indications 

for contemporaneity of occupation, suggests that this site a 

represents a pattern of preferential seasonal site use. 

~urt'hermore, the suggestion, however weak, that Features 2 , 

and 3 were contemporaneous habitations cannot he refuted. 



' QKHL-5 : FEATURE COMPARISONS I 

+ . S i m i l a r  L o a d i n g  P a t t e r n  
- D i f f e r i n g  L o a d i n g  P a t t e r n  

A t  QkHn-12,  t h e  F i e l d  S c h o o l  S i t e ,  t h e r e  are  f o u r  mapped 

f e q t b r e s  i n  t h e  s a m p l e  d a t a .  T h e s e  f o u r  f e a t u r e s  a re  

somewhat  s c a t t e r e d  a b o u t  t h e  s i t e  a r e a ,  b u t  a l l  a r e  a t  

r o u g h l y  t h e  same b e a c h  l e v e l  a n d  a l l  h a v e  b e e n  t e n t a t i v e l y  

a t t r i b u t e d  t o  t h e  M i d d l e  P r e - D o r s e t  Twin P o n d s  Complex.  

C o n s e q u e n t l y  i t  i s  p o s s i b l e  t h a t  two o r  more o f  t h e s e  

f e a t u r e s  may r e p r e s e n t  c o n t e m p o r a n e o u s  u s e  o f  t h e  s i t e  by 

m u l t i p l e  h o u s e h o l d s .  Howeve r ,  s i n c e  no  s p a t i a l  g r o u p i n g s  o f  

f e a t u r e s  w e r e  a p p a r e n t ,  no p a r t i c u l a r  f e a t u r e  p a i r i n g s  were  

e x p e c t e d  t o  be  c o n t e m p o r a n e o u s ,  

The F i e l d  S c h o o l  S i t e ,  upon  t h e  b a s i s  o f  l o c a t i o n ,  

a s p e c t ,  s h e l t e r  a n d  r e c o v e r e d  f a u n a l  m a t e r i a l s ,  i s  s u s p e c t e d  

t o  r e p r e s e n t  a p r e f e r e n t i a l l y  u s e d  l a t e  summer o c c u p a t i o n .  

C o m p a r i s o n  o f  r o c k  l o a d i n g  p a t t e r n s  i n d i c a t e s  t h a t  o f  t h e s e  

f o u r  t e n t  r i n g s ,  o n l y  F e a t u r e s  6 a n d  7 show s l i g h t l y  s i m i l a r  

r o c k  l o a d i n g  p a t t e r n s .  The p o s s i b i l i t y  t h a t  F e a t u r e s  6 a n d  7 

a r e  c o n t e m p o r a n e o u s  r e m a i n s  a n . o p e n  q u e s t i o n ,  b u t  t h e  

c o n t e m p o r a n e i t y  o f  F e a t u r e s  4 a n d  10 w i t h  a n y  o t h e r  f e a t u r e s  

a t  t h e  s i t e  seems u n l i k e l y .  The w i d e  d i v e r s i t y  o f  r o c k  



l o a d i n g  p a t t e r n s  a t  QkHn-13 wou ld  f u r t h e r  s u g g e s t  t h a t  u s e  o f  

t h i s  l o c a l e  may n o t  h a v e  b e e n  s e a s o n a l l y  p a t t e r n e d .  . 

T a b l e  1 4  : QkHn-12 : F e a t u r e  C o m p a r i s o n s 4  I 

QKHN-,12: FEATURE COMPARISONS 

- 4  . 6 7 1 0  

+ similar L o a d i n g  P a t t e r n  
- D i f f e r i n g  'Loading P a t t e r n  

A t  QkHn-13, t h e  I c e b r e a k e r  Beach  S i t e ,  t h e r e  are n i n e  

mapped f e a t u r e s  i n  t h e  t e n t  r i n g  s a m p l e  d a t a .  T h e  I c e b r e a k e r  

Beach  S i t e  i s - a  complex  series o f  b e a c h  r i d g e s  b e t w e e n  two 

b e d r o c k  o u t c r a p s .  T h e s e  o u t c r o p s  l i m i t  a n d  c o n s t r a i n  t h e  

u s a b l e  s i t e  a r e a .  w h e t h e r  b e c a u s e  o f  t h e s e  o u t c r o p s ,  o r  d u e  

t o  o t h e r  f a c t o r s ,  t h e  f e a t u r e s  a t  t h i s  s i t e  f o r m  somewhat  

d i s c r e t e  g e o g r a p h i c a l  g r o u p i n g s .  . F e a t u r e s  1 a n d  2 are  o n  t h e  

same b e a c h  s u r f a c e ,  a p p r o x i m a t e l y  t e n  meters  a p a r t ,  a n d  

t h i r t y  meters f r o m  t h e  n e x t  n e a r e s t  f e a t u r e .  A t  a somewhat  

l o w e r  b e a c h  l e v e l ,  a n d  w i t h i n  t w e n t y  meters o,f o n e  a n o t h e r ,  

F e a t u r e s  4 a n d  1 4  fo rm a  s e c o n d  g r o u p .  F e a t u r e s  5 a n d  8 ,  
&. 

w i t h i n  f i f t e e n  meters  o f  o n e  a n o t h e r ,  a r e  l o c a t e d  on  a y e t  

l o w e r  b e a c h  l e v e l . .  E e a t u r e s  1 1  a n d  1 6 ,  some t w e n t y  meters 

a p a r t ,  a r e  l o c a t e d  on  t h e  same b e a c h  l e v e l  a n d  f o r t y  meters 

f r o m  t h e  n e a r e s t  o t h e r  f e a t u r e .  F e a t u r e s  4 a n d  1 4  a re  

i n t e r p r e t e d  as l i k e l y  c o n t e m p o r a r i e s  upon  t h e  b a s i s  o f  

c o n j o i n i n g  f r a g m e n t s  o f  a s i n g l e  l i t h i c  a r t i f a c t  . r e c o v e r e d  

d u r i n g  e x c a v a t i . o n  o f  t h e s e  two f e a t u r e s  ( H e l m e r  p e r s o n a l  



communication). The 'possible contemporaneity of -$eatures 4 

and 14 is ~ ~ o t  refuged by examination of rock loadizg 

relationships. No other instances of possible . , . *  
'L 

contemporaneity are confirmed at QkHn-13.- 
i" 

Upon the ba3is of 16cation, shelter and faunal data, the 
I 

v 

Icebreaker Beach site'was, expected to.represent a 

preferentially used mid- to late summer site. No pattern of 
I 

preferential rock loadings were discerned in this comparison. 

Table 15:QkHn-13: Feature Comparisons 

QKHN-13: FEATURE COMPARISONS 

FEATURE 1 2 4 5 8 9 4 11 14 16 

1 \ - - - - - - - t 

2 - \ - - - - - - t 

4 - - - - - - \ t + 
5 + - - - - - - \ - 
8 ,  - - - - \ t - - - 
9 - - - - t \ - - $ -  

11 - + - - - t - - - \ 
14 - - t - - - - \ +. 
16 - - - t - - - 4 + \ 

+ Similar Loading Pattern - Differing Loading Pattern 

At QkHn-17, the Twin Ponds Site, there are three mapped 

tent rings in the data sample. Features 1 and 3 at the site 

are located within twenty-five meters of one another and both 

date to the Middle Pre-Dorset Twin Ponds complex (Helmer 

1987b). There is a strong possibility that these two , 

features are the remains of contemporaneous habitations. 

' Feakure 4 is located approximately 120 meters away and is 

affiliated with the earlier Icebreaker Beach complex. 

Consequently, contemporaneity between Feature 4 and Features 

1 a n d  3 is not s u g g e s t e d .  The p o s s i b l e  contemporaneity of 



P Features 1 and 3 is not confirmed by ex&nination.of cluster 

memberships. 

Upon the basis of site location and recovered'faunak 

material, the Twin Ponds Site lccale was suspected to 

rebresent a preferentially used, late summer.occupation. 

This suggestion was only partially supported by tent ring 

comparisons. 

Table 17: QkHn-17: Feature Comparisons 

' +  Similar Loading Pattern 
- Differing Loading Pattern 

At QkHn-27, the Rocky Point Site, there are nine 

features in the mapped sample. Although all of the tent 

rings at QkHn-2.7 likely represgnt Late Pre-Dorset 

habitations, it is highly unlikely that all represent 

contemporaneous occupations. Despite this linearity, four 

relatively distinct physical groupings of features were 

observed. Features 6, 7 and 8, within twenty-five meters of 

one another and all at the same beach level, constitute one 

such grouping. A second cluster, consisting of Features 12, 

15 and 17 (all within twenty-five meters of one another) is 

located on the same beach surface approximately sixty meters 

to the northwest. Features 20 and 21, within thirty meters 

of one another and fifty meters further to the northeast 



1 

comprise a third. Feature 3, forty-five meters soutwast of a 

f 

Feature 6, is the lone mapped representative of the fourth 
+ 

e 

cluster. The clustered nature of these features suggests 

that the members of the these three groupings may reflect 
k 

four different episodes of co&emporaneous site use. In 

particular, Features 15 and 17 are strongly suspected to be 
"2" - 

cont~mporaneous based upon the presence of two conjoinable 

lithic artifacts (Helmer personal comm;nication) . Strong 

I similarities in excavated artifact assemblages, particularJy - - .  
microblade conformation and size, provide additional support . 
for this hypothesis (Helmer 1987b:29). The possible 

contemporaneity of Features 12, 1 5  and 1 7  was not refuted by - 

comparison of similarities jn rockloading patterns. 

Table 18: QkHn-27: Feature Comparisons 
- -- - 

QKHN-27: FEATURE COMPARISONS 

Upon the basis of location and recovered faunal 

materials, 'the Rocky Point Site is thought to reflect a 

preferred sg~ing to early summer settlement pattern. No 

confirmation for this suggestion was found. 



Two f e a t u r e s  w e r e  mapped a t  QkHo-5 o n  Rocky F e i n t .  
\ 

T h e s e  f e a t u r e s  a re  b o t h  l o c a t e d  o n  t h e  same b e a c h  s u r f a c e  a n d  

w i t h i n  f i v e  meters o f  o n e  a n o t h e r .  Rocky P o i n t  i s  a  l o n g , ?  

l i n e a r ,  r e l a t i v e l y  u n i f o r m  g e o g r a p h i c  f e a t u r e .  The  p h y s i c a l  

p r o x i m i t y  o f  t h e s e  two t e n t  r i n g s ,  g i v e n  t h e  u n i f o r m i t y  o f  

t h e  l o c a l  g e o g r a p h i c a l  s e t t ' n g ,  a n d  t h e  s t r o n g  p h y s i c a l  1 s i m i l a r i t i e s  i n  t h e i r  a p p e a r a n c e ,  s t r o n g l y  s u g g e s t s  t a t  t 
t h e s e  two f e a t u r e s  r e p r e s e n t  a c o n t e m p o r a n e o u s  o c c t i p a t i o n  by  

I 

two h o u s e h o l d s .  The p o s s i b i l i t y  o f  c o n t e m p o r a n e i t y  w a s  n o t  
" 

s u p p o r t e d  by ' e x a m i n a t i o n  o f  r e l a t i v e  r o c k  l o a d i n g  p a t t e r n s . .  a 

T a b l e  19 :QkHo-5:  F e a t u r e q C o m p a r i s o n s  

P 
B 

,:At RcHhLl ,  t h e  L e e  P o i n t  S i t e ,  t h e r e  a r e  f i v e  mapped 

f e a t u r e s  i n  t h e  d a t a  s a m p l e .  A l l  a r e  v e r y  s i m i l a r  i n  

f . c o n s t r u c t i o n  a n d  a r e  l o c a t e d  a t  n e a r l y  t h e  s a m e  b e a c h  l e v e l .  

~ e a t u r e s  4 6 ,  4'7 a n d  4 8  fo rm o n e  . g r o u p i n g  w h i l e  F e a t u r e  5 3  a n d  
\ 

58 f o r m  a n o t h e r .  4 1 1  a r e  l o c a t e d  w i t h i n  L p p r o x i m a t e l y  f o r t y  

m e t e r s  o f  o n e  a n o t h e r .  C u r r e n t  r e c o n s t r u c t i o n s  o f  

P a l e o e s k i m o  l i f e w a y s  s u g g e s t  t h a t  D o r s e t  r e p r e s e n t s  a  

s u b s t a n t i a l l y  more complex  s o c i a l  s e t t i n g  t h a n  t h a t  o f  I 

p r e \ - i o u s  Pa l - eoesk imo  c u l t u r e s .  C o n s e q u e n t l y  t h e r e  i s  a 
i 

p o s s i b i l i t y  t h a t  a l l  f e a t u r e s  r e p r e s e n t  c o ~ t e m p o r a n e o u s  s i t e  

11:;~. bl-  f i l e  h o r ~ s e h g l d s .  T h e r e  i s  a n  e v e n  s t r o n g e r  



k 
I 

, p o s s i b i l i t y  t h a t  F e a t u r e s  4 6 ,  4 7  a n d  4 8  f o r m  o n e  

c o n t e m p o r a n e o u s  u n i t  w h i l e  F e a t u r e s  5 3  and  58 f o r m  a n o t h e r .  

E x a m i n ? t i o n  o f  c l u s t e r  r e l a t i o n s h i p s  i n d i c a t e s  s t r o n g  
I + 

s imi lk+r i t i e s  i n  r o c k  l o a d i n g  p a t t e r n s  b e t w e e n  F e a t u r e s  5 3  a n d  

58 .  No c o n f i r m a t i o n  e x i s t s  f o r  a n y  o t h e r  s u g g e s t i o n s  o f  

-a c o n t , ~ m p o r a n e i t y  , 

T a b l e  2 0 :  RcHh-1: F e a t u r e  C o m p a r i s o n s  

R C H H - 1 :  FEATURE COMPARISONS 

F E A T U R E  1 4 6  4'7 4 8  5 3  5 9  

t 5 i m i l a r  L o a d i n g  P a t t e r n  
- D i f f e r i n g u  L o a d i n g  P a t t e r n  

A t  t h e  S k r u i s  P o i n t  S i t e ,  a s a m d l e  o f  f i v e  t e n t  r i n g s  

w e r e  mapped .  The s i t e  i s  l o c a t e d  o n  a l o n g  s t r e t c h  o f  

p a r a l l e l  l i n e a r  b e a c h  r i d g e s .  T h e s e  t e n t  r i n g s  f o r m  two v e r y  
I 

d i s t i n c t  a n d  s e p a r a t e  g e o g r a p h i c  c l u s t e r s .  F e a t u r e s  1 and  2 ,  

\ - e r y  s i m i l a r  i n  o v t w a r d  a p p e a r a n c e ,  a r e  l o c a t e d  w i t h i n  a few 

m e t e r s  o f  o n e  a n o t h e r  a n d  a t  t h e  same b e a c h  l e v e l .  T h e r e  i s  

a  1 - e r y  s t r o n g  p r o b a b i l i t y  t h a t  t h e s e  two f e a t u r e s  fo rm a  

c o n t e m p o r a n e o u s  u n i t .  F e a t u r e s  3 ,  4 and  5 ,  a l s o  v e r y  s i m i l a r  

t o  o n e  a n o t h e r  i n  o u t w a r d  a p p e a r a n c e s ,  a r e  l o c a t e d  

a p p r o x i m a t e l y  1 5 0  meters  t o  t h e  s o u t h e a s t ,  and  a t  a  somewtiat 

J l o w e r  b e a c h  e l e v a t i o n .  T h e s  f e a t u r e s ,  a l l  w i t h i n  t w e n t y  

m e t e r s  o f  o n e  a n o t h e r  a n d  l o c a t e d  on  t h e  same b e a c h  s u r f a c e ,  
C 

may r e p r e s e n t  a n ' e p i s o d e  o f  c o n t e m p o r a n e o u s  s i t e  u s e  a s  w e l l .  



The r e l a t i v e l y  " t i g h t "  c l u s t e r i n g  o f  t h e s e  f e a t u k e s  i n  
1 

g e o g r a p h i c a l  s p a c e ,  g i v e n  t h e  b r o a d  e x p a n s e  o f  

u n u s e d  s i t e  a r e a ,  a r g u e s  s t r o n g l y  t h a t  t h e s e  f e a t u r e  c l u s t e r s  

a re  e x a m p l e s  o f  c o n c u r r e n t  s i t e  , u s e .  E x a m i n a t i o n  o f  r o c k  

d i s t r i b u t i o n a l  c l u s t e r  m e m b e r s h i p s  i n d i c a t e s .  t h a t  F e a t u r e s  1 

a n d  2 may v e r y  w e l l  r e p r e s e n t - c o n t e m p o r a n e o u s  h a b i t a t i o n s .  

The p o s s i b l e  c o n t e m p o r a n e i t y  o f  F e a t u r e s  3 ,  4 a n d  5 ' i s  n o t  
< 

c o n f i r m e d .  

*'- 
T a b l e  2 1 :  S k r u i s  P o i n t :  F e a t u r e  C o m p a r i s o n s  b ' 

: FEATURE COMPARISONS 

The a n a l y s e s  .of  t e n t  r i n g  fo rm a n d  s i z e  w e r e  u n d e r t a k e n  

' t o  e x p l o r e  t h e  p o s s i b l i t y  t h a t  t e n t  r i n g  s h a p e  o r  s i z e  . 

c h a n g e d  w i t h  t i m e .  Two c l u s t e r  a n a l y s e s ,  o n e  s e n s i t i v e  t o  

t h e  d e t e c t i o n  o f  p a t t e r n s  i n  s h a p e  a n d  t h e  o t h e r  s e n s i t i v e  t o  

t h e  ' d e t e c t i o n  o f  p a t t e r n s  i n  s i z e ,  w e r e  c o n d u c t e d . >  T h e s e  

k 

a n a l y s e s  u s e d  t h e  i n d i v i d u a l  f e a t u r e s  c o m p o n e n t - s c o r e s  

p r o d u c e d  b y ' a  PCA c o n d u c t e d  o n  t h e  a v e r a g e  d i s t a n c e  per 
T+ - 

s e d e c a n t  o r i e n t e d  t o  n o r t h .  The r e s u l t s  o f -  t h i s  PCA c l e a r l y  

i n d ' i c a t e d  a n  u n d e r l y i n g  s t r u c t u r e  i n  t h e  r p l a t i o n s h i p s  

b e t w e e n ,  \ . a r i a b l e s .  e 



SBapg 

The c l u s t e r  a n a l y s i s  f o c u s s e d  upon  t h e  d e t e c t i o n  o f  

p a t t e r n s  o f  v a r i a b i l i t y  i n  t h e  s h a p e  o f  t e n t  r i n g s  r e v e a l e d  

f o u r  r e l a t i v e l y  d i s t i n c t  a n d  homogeneous  c l u s t e r s .  The  mean 

v a r i a b l e  s c o r e s  f o r  e a c h  o f  t h e s e  c l u s t e r s  a r e  p r e s e n t e d  i n  

T a b l e  1 1  a n d  a re  r e p r e s e n t e d  i n  F i g u r e  1 2 .  Care s h o u l d  b e  

t a k e n  i n  t h e  i n t e r p r e t a t i o n  o f  t h e s e  d a t a .  The  mean s h a p e s  

p r e s e n t e d  i n ~ F i g u r e  1 2  a r e  not. " t y p e s "  per se.  They d o  n o t .  

i l l u s t r a t e  a n  a c t u a l ,  o r  e v e n  a  " t y p i c a l "  t e n t  r i n g .  I n s t e a d  

t h e y  i l l u s t r a t e  t h e  mean o f  a l l  v a r i a b l e  s c o r e s  f o r  t h a t  

f e a t u r e ,  w h i c h  i s  s o m e t h i n g  somewhat  d i f f e r e n t .  

A s  s h o u l d  b e  o b v i o u s  f r o m  a v i ' s u a l  e x a m i n a t i o n  o f  t h e  

f o u r  mean c l u s t e r  r e p r e s e n t a t i o n s  i n  F i g u r e  1 2 ,  t h i s  c l u s t e r  

a n a l y s i s  d i d  n o t  i s o l a t e  o b v ' i o u s l y  d i s t i n c t  s h a p e s  i n  t h e  - 

. d a t a .  A l t h o u g h  m i n o r  d i f f e r e n c e s  c a n  be n o t e d ,  t h e  f o u r  mean 

c l u s t e r  s h a p e s  a p p e a r  r e l a t i v e l y  s i m i l a r  i n  o u t l i n e  f o r m .  

A l l  f o u r  c l u s t e r s  may b e  d e s c r i b e d  a s  r o u g h l y  o v a t e  t o  s u b -  

r e c t a n g u l a r  i n  a p p e a r a n c e .  A more s t r i k i n g  d i s t i n c t i o n  

b e t w e e n  t h e s e  c l u s t e r s  t h a n  s h a p e  i s  t h e  o r i e n t a t i o n  o f  t h e  

l o n g e s t  a s p e c t  o f  e a c h  c l u s t e r .  The l o n g e s t  a s p e c t  o f  
- - 

C l u s t e r  1  a p p e a r s  t o  b e  o r i e n t e d  a l o n g  t h e  FFR-BBL d i a g o n a l .  

The l o n g e s t  a s p 7 c t  o f  C l u s t e r  2  a p p e a r s  t o  b e  o r i e n t e d  a l o n g  

t h e  R - L  d i a g o n a l .  The  l o n g e s t  a s p e c t  o f  C l u s t e r  3 a p p e a r s  t o  

b e  o r i e n t e d  a l o n g  t h e  FFL-BBR d i a g o n a l .  The  l o n g e s t ,  a s p e c t  
- 

- o f  C l u s t e r  3 a p p e a r s  t o  b e  o r i e n t e d  a l o n g  t h e  BR-FL d i a g o n a . 1 .  

C o m p a r i s o n  o f  t h e s e  f o u r  c l u s t e r 9  a g a i n s t  t h e  c u l t u r a l -  
9 I 



temporal complexes associated with each feature (Table 22) 

indicated no apparent relationship between cluster and 

complex. 

Table 22:Perimeter Shape Clusters by Culture Complex 

Rocky Point 

The detection of four distinct clusters with relatively 

similar shapes but different orientations was an 

unanticipated analytical result. The four different 

orientational clusters almost certainly represent "real" 

groupings in the data. The meaning of these groupings was 

not clear. No correlations exist between these four clusters 

and the associated cultural-historical units. It may be that 

these clusters represent associations of features with some 

common but as yet undetermined functional or social element. 

The cluster analysis that focussed upon the detection of 

patterns of variability in the size of features resulted in 

the creation or recognition of eight relatively poorly 

separated clusters. The mean variable scores for each of 

these clusters are presented in Table 12 and Figure 13. 

These groupings, although admittedly somewhat arbitrary, were 

nevertheless a useful way of partitioning a clinal 



distribution which would otherwise be fairly monolithic and 

difficult to analyze. Examination of the mean of mean 

variabli scores for each cluster (Table 1 2 )  revealed a clear 

partitioning according to size. By ordering the clusters 

from smallest to largest according to the mean of mean 

variable scores f ~ r  each cluster, a relative partitioning 

according to feature-size was achieved. Comparison of these 

reordered clusters to culture compleses indicated the 

presencg of a weak trend in feature size through time (see 

'Table 2 3 ) .  , 

4 

Table 23 : .Perimeter Size Clusters by Culture Complex. 

I 

COMPLEX CLUSTER 
N A M E  1 2 3 4 5 6  7  8 

(smallest . . . . . . . . . . . . . . . . . . . .  largest ) 

Lethbridge 2 1  
Cape Hardy 1 1  2  
Rocky Point 1 3 3  
Twin Ponds 3 5 2  1 3 
Icebreaker Beach 1 2  2 7 1 
Far Site 2 .  1 

Mean Radius ( m )  1 . 1 1  1 . 5 9  1 . 6 6  1 . 6 7  1 . 7 1  1 . 7 1  2 . 4 8  2 . 5 7  

Larger features appear 'most commonly in association with 

the Icebreaker Beach and Twin Qonds complexes while smaller 

features appear more frequently in the later -Rocky Point, 

Cape.Hardp and Lethbridge complexes. However, the weakness 

of this trend, oupled with -the relatively small samples S i'i 
involve'd,, makes it unlikely that this observation is 



CHAPTER 7 

CONCLUSIONS - 

Current understanding of Paleoeskimo prehistory is 

largely based upon intuitive perception; and undocumented 

characterizations of sites and assemblages (Robertson 

1 9 8 8 : 1 7 6 ) .  Bielawski ( 1 9 8 8 : 6 9 - 7 0 )  has convincingly argued 

that there is an increasing need for more detailed 

descriptive and classificatory studies-of the full range of 

L 

Paleoeskimo material culture before headway can be made in 

addressing broader'research questions. By documenting some 
. , 

of the vari.ability existing 1n a sample of Paleoeskimo tent 

rings, this thesis has contributed directly to th& solution 

of this problem. , 
- 

Although the documentation of variation in Paleoeskimo 

tent rings was a major goal of this thesis, it-was not the 

only objective. The recognition of distinct patterns in this 

variability has been presenyed to suggest specific 

interpretations for individual features and groups of 

features which would otherwise not have been possible. 

., --\ 
Of major importance to this study has been the a '\ 

development of a technique for standardizing the orientation 

and measurement of an inherently problematical entity. Tent 

rings have long posed serious problems for the analyst; the 

I) 
development and use in this study of a specifically designed 

computer program has permitted their analyses in new ways and 

at new depths. Data refined through the use of these 

standardizing procedures was examined using two multivariate 



statistical procedures to explore patterns and relationships. 

PCA helped simplify and refine the understanding of 
i 

variability in the d d a  while cluster analysis helped group' 

/- the individual tent r'bgs in potqntially meaningful patterns. 

. I Three practical uses have been madensf the results of 

these cluster analyses. ~ ~ i r s t ,  the clustering of 

differential rock distri about the perimeter, wheq 

interpreted in terms of patterns of wind direction, 

has been used to postulate seasonal affiliations for specific 

tent rings. Second, the patterned distribution of ' 
-- .. . 

rocks has also been used to test suggested instances of 

feature contemporaneity at specific sites in the Jones Sound 

area. Third, the patterned concentration of stones in the 

perimeter ring has been used to search for patterns of ' , 
I 

preferential seasonal site use. The success of these 

applications can not be independently assessed at this time 

but the results will hopefully contribute to the broader a 

0 

interpretation of Paleoeskimo prehistory emerging from DIAP. 

Additionally, the analyses of the variation through time 

of the size and. shape of tent ring perimeters have revealed 

interesting and somewhat enigmatic results. While'it is 

clear that'there are distinctly high levels of patterned 

L-ariability in the shape of tent ring perimeters, 'this 

w 
variability can not be ;ell correlated with cultural-temporai 

units. The existence of informal tent ring typologies 

(Dumond 1977; ?jc~he& 1 9 7 6 )  which incorporated perimeter 

elements had implied that there would be significant changes 



through time in tent ring shape. However, the' range of * 
variability in Paleoeskimo tent ring form would appear to be 

great enough to effectively mask any temporally patterned, 
P 

, 
xrariability. This is in keeping with more recent 

interpretations of Paleoeskimo adaptations which recogni,ze 
2 .  

much higher levels of. variability and overlap in diagnostic 

cultural traits (Helmer 1988; Schledermann and ~c'cullou~h " 

1 9 8 8 ) .  The season, function, or duration of occupation, or 

some other, as yet undetermined factoP, may account for this 

variation. 

These analyses are best viewed as preliminary and 

exploratory. Many areas of possible refinement exist, 

4 
4 particularly in methods. Future studies o'f tent ring 

, . 
morphology would do well to incorporate well considered non- 

'A 
\ 

i 
3 

-.a metric attributes pertaining to imterior features. The 

patterns recognized inqsuch a mixed-mode analysis would 

doubtless be more informative and more useful than the 

e 

isolated analysis of perimeter shape has been. 

A s  well, future tent ring studies may benefit from the ' 

use of other forms of data standardization. The technique of 

tent ring rotation to orient all data sets towards the 

associated fossil beach was an important innovation of this 

study. The objectivity and replicability of this technique 

is not in doubt, but there are othem perhaps better ways. 

One possible approach which might prove useful is cross- 

correl&cion analysis (Robertson 1 9 8 8 : 1 7 9 ) .  In such an L 

analysis, the profile characterizing each tent ring shape 



would be rotated against all other tent ring profiles until a 

, position of maximum correspondence could ,be identified. This 

maximum correspondence could form ihe basis for 

subsequept,cluster analyses. This form of analysis wohld 

doubtless prove*particularly powerful in the identification 

of common shape patterns regardless of orientation. 

Empirically and methodologically this thesis may ,be 
1 

viewed as a qualified success. Empiricaj contributjons to 

the interpretation of Paleoesk'imo prehistory have been 

achieved while methodological contributions in the realm of' 

tent ring analysis are recognized. 
r 

Specific empirical contributions of this study to the 

interpretation o-f Paleoeskimo prehistory include the metric ' 

documentation of the extent of variability in a sample of 

forty-four tent rings. These features are reported here at a 

level of description far beyond that normally conveyed in 

research monographs. Specific assignments are made of .. 

possible seasonal affiliations to individual tent rings upoh 

the basis of patterns of preferential weight loadings. These 

seasonal affiliations will contribute to the ongoing 

interpretations of arctic prehistory of DIAP. 

Additionally, the patterns of preferential rock loadings 

about the perimeter have been used to provide co-rroborative 

arguments for the contemporaneity of specific features and/or 

the preferential seasonal use of specif <& site locales. 

These arguments will also contribute to the continuing 



analysis and interpretation of the Paleoeskimo. occupation of 

the   ones sound region. 
S p e c i f i c ~ m e t h o d o ' l ~ g i c a l  contribdtions of this ~ t u d y  . 

( 
include the introduction of field recording procedures which 

permitted rapid and objective .manipulation of architect'ural / 

J d  1 t'a using multivariate statistical techniques. 
I ,: 

The development 'of a technique for mathematically r - 

standardizing tent ring data has important future 

implications for tent ring analyses. The introduction of the 
? 

mean of furthest neighbours centering technique., which 

permits the identification of a fully replicable and stable 
I 

centre reference point, allowed between feature comparisons 

at a lel7el of consistency which otherwise may have been 

impossible. 
ib 

The introduction of the use of overlapping partitioning 

for perimeter analytic units was another significant B 

methodological innovation of this study. Although i't was 
d 

widely recognized that the influence of wind acting upon a 

tent surface was distributed over a hroad portion of the ten,t 

circumference, previous analyses Have used relatively small, r 
I 

- non-overlapping partitions to examine rock loading patterns. . 

This thesis also represer~ts the first attempt to study 

the shape of tent .rings u~ing,radiall~'~artitioned data. 

Despite the long-term use of radial'partitioning systems by 

tent ring analysts, and the gaining momentum of quantitative 

shape ;inalysis.in other disciplines, no previous attempts to 
. . - \  

use det.?iled radial information as the foundation for . , 



morphological analyses of tent rings exist. Several 

innovations in this shape analysis constitute significant 

contributions to the analysis of tent rings throughout the 

world. The rotation of tent rings about their central 

reference point to orient them to a shared external 

characteristic or feature is an analytical innovation with 

considerable future potential. Equally important, this study 

represents the first use of principal components analysis to 

approach thelproblem of variability in the size and shape of 
I 

the perimeters of a sample of tent rings. 
', 

In a broader sense, it is hoped that this study may 

contribute to the analysis of all items of material culture 

by drawing attention to the considerable but Largely 

unexplored potential of quantitative shape analysis.' The 

t 

detailed examination of many tool and structure forms are now 

feasible using these techniques. 

In the final analysis, an important contribution of this 
, @ -  

thesis may lie i'n what wads not done. The ability to 

determine a.c,omnon point of reference for measurements within 

the- feature, coupled with the recognition that external 

characteristics may be used to determine a common 
5 

orientation, may have important ramifications for the 

analysis of artifact distributions within the tent ring. 

Valuable insights regarding the social organization of , .  

n 

.Paieoeskimo society at the level of the household may emers'c: 
b 

As a last observation, this study has been'an attempt to 

impro\.e,upon the intuitive biases common in the 



interpretation of Arctic archaeology .and place the study of 

material culture in a quantitative realm. The mktric 

analysis of tent ring morphology has considerable future 
i 

pot,ential which this research has scarcely touched upon. The 

extensive variability existing in these features, and the . 

complexity of that variability, can only be understood and 

adequately explained through increased and more detailed 

study. This thesis, far from closing the book on variability , 

in' Paleoeskimo tent rings, has ;nly just opened it. 
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9 

T h i s  a p p e n d i x  c o n t f a i n s  t ~ b u ' l a r  p r e s e n t a t i o n s  o f  a l l  

s o u r c e  d a t a  u s e d  i n  t h e  m u l t i v a r i a t e  s t a t i s t i c a l  a n a l Y c s e s  . - =  

c o n d u c t e d i . i n  t h i s  s t u d y .  F i v e  d a t a  se t s  are p r e s e n t e d .  
/' - - -1 /' 

They a r e :  t h e  number o f  r o c k s  'per q u a d r a n t  f -o r  e a c h  f e a t b r e  
c - 

( T a b l e s  A l a  t o  A l b ) , '  t h e  -- s ? z e  o f l ' r o c k s  per ' q d a d r a h t  f o r  e a c h  

f e a t - u r e  ( ~ a b l e ~  X2a t o  A 2 b ) ,  t h e  volume o f  r o c k s  per 

q u a d r a n t  f o r  e a c h  f e a t u r e  ( T a b l e  A 3 a ) ,  t h e  a v e r a g e  d i s t a n c e  

t o  p e r i m e t e r  r o c k s  per s e d e c a n t  o r i e n t e d  t o  n o r t h  ( ~ a b i e s  
- 

'A4a t o  A4c) and  t h e  a v e r a g e  d i s t a n c e  t o  p e r i m e t e r  r o c k s  per 

4 

s e d e c a n t  o r i e n t e d , t o  t h e  l o c a l  beach  s t ~ i k e  ( T a b l e s  A5a t o  - 
e 

- -- 

A 5 c ) .  Each o f  t h e  d a t a  t a b l e s  p r e s e n t s  b o t h  r a w  s c o r e s ,  a n d  
0 

s t a n d a r d i z e d  s c o r e s .    he' t a b l e s  p r e s e n t i n g  number ,  s i z e  and  

volume d a t a  a r e  a l l  s t a n d a r d i z e d  as  p e r c e n t a g e s .  The t a b l e s  
h 

p r e s e n t i n g  d i s t a n c e  d a t a  a re  s t a n d a r d i z e d  by d i v i s i o n  by t h e  

f e a t u r e  mean. Numbers i n  i t a l i c s  i n  t h e s e  two t a b l e s  
D 

i n d i c a t e  e x t r a p o l a t e d  s c o r e s .  E x t r a p o l a t e d  s d c o r e s  a re  

m i s s i n g  p e r i m e t e r  v a l u e s  which  h a v e  b e e n  a p p r o x i m a t e d  by 
B 

d e t e r m i n i n g  t h e  mean o f  c o n t i g u o u s  s c o r e s .  
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Table A2a: Size of Perimeter Rocks per Quadrant. 
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Table A2b: Size of ~eriieter Rocks per Quadfant. 
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Table A3:  Volume of Perimeter Rocks per Quadrant. 
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APPENDIX B 

FEATURE MAPS 

This appendix presents plan-view "maps" of each feature 

analyzed in this study. These drawings were produced I) 

. directly from the fe'atQre data file using a custom-written i 
L - 

~ - 

data transferral program and a commercial CADD program. 

These maps are not "photo-images" of the actual appearance 

4 

of the feature. Instead, they are a physical approximation 

of the appearance of the tent ring. 



Flgure 01 Feature Maps 



Figure 8 2  F e a t u r e  Maps 
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F ~ p u r e  05  Feature Maps - 



F t g u r e  B6 F e a t u r e  Maps - 



Figure 87 Feature Maps 
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F l p u r e  910 Feature Maps 



Figure 811 Feature Maps 
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APPENDIX C 

ROSECHARTS 
. \ 

This ,appendix presents proportional directional 

piecharts, sometimes called "rose charts", which graphically 

depict the distribution of rocks about the perimeter of each 

tent ring involved in this analysis. Four sets of rose 

charts are presented. They are: the number of rocks.per 

quadrant, the size of rock per quadrant, the volume of rock 

per quadrant and the ax.erage distance to perimeter quadrants 

oriented to the associated fossil beach. 

. 
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APPENDIX D 

3 FEATURE DESCRIPTIONS 

This appendix contains brief descriptions of each of 

the individual features included in this study. 

- eature 1 (Figure B 1 )  

This feature is a medium siz..ed (mean radius of 2.04 - 
meters, estimated floor aTea of 1 3 . 0 7  m2) reasonably well 

defined ovoid tent ring with disturbed axial feature. One 
C 

, hundred and twenty-one rocks comprise the perimeter while a 

further twenty-nine stones constitute the interior feature. 

The greatest number of perimeter rocks (n=/i) are found in 
% 

the southeastern quadrant while the fewest perimeter rocks 

(n=7) are found in the western octant. The maximum areal 

load ( 2 1 0 2 5  cm2) is found in the southeastern quadrant. The 

longest axis is the NW-SE ( 5 . 1 3  meters), while the shortest 

axis is the NE-SW ( 3 . 5 0  meters). The orientation of the 
P 
C interior feature is impossible to determine. The direction 

to the local beach is south. 

This feature was tested' in 1985 and completely 

excavated during the summer of 1986. Based upon recovered 

artifacts, Helmer has attributed this feature to his Twin 

Ponds Complex of Middle Pre-Dorset affiliations ( 1 9 8 6 ) .  A 

corrected w (for isotopic fractionation) radiocarbon age of 

4 0 7 0 2 8 0  BP (Beta 2 0 7 8 0 )  for charcoal collected in the hearth 

area of this feature is rejected by Helmer a& somewhat early 

for this feature. 



-- ' 

( F i g u r e  B 1 )  * 

T h i s  f e a t u r e  is  a s m a l l  (mean r a d i u s  o f  1 . 7 0  m e t e r s ,  
n 

e s t i m a t e d  f l o o r  srea o f  9 . 0 8  m Z ) ,  r e a s o n a b l y  w e l l  d e f i n e d  

c i r c u l a r  t e n t  r i n g  w i t h  a d i s t u r b e d  i n t e r i o r  f e a t u r e .  One 
. . 

. hundred  a n d  t w e n t y  rocks-  c o m p r i s e  t h e  p e r i m e t e r  w h i l k  a 
I 

f u r t h e r  t h i r t y - e i g b t  s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  f e a t u r e .  

The g r e a t e s t  number o f  perimeter r o c k s  ( n = 5 0 )  are f o u n d  i n  

t h e  s o u t h e a s t e r n  q u a d r a n t  w h i l e  t h e  f e w e s t  p e r i m e t e r  r o c k s  

( n = 5 )  a r e  found  i n  t h e  w e s t e r n  o c t a n t .  The maximum area 

l o a d  ( 2 0 2 5 0  c m 2 )  is f o u n d  i n  t h e  s o u t h e a s t e r n  q u a d r a n t .  The 

l o n g e s t  a x i s  i s  t h e  NE-SW ( 4 . 0 9  m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  

a x i s  i s  t h e  ENE-WSW ( 2 . 7 5  m e t e r s ) .  The o r i e n t a t i o n  o f  t h e  

i n t e r i m  f e a t u r e  is  i m p o s s i b l e  t o  d e t e r m i n e .  The d i r e c t i o n  

a' 
t o  t h e  l o c a l  b e a c h  i s  s o u t h .  

The f e a t u r e  w a s  c o m p l e t e l y  e x c a v a t e d  d u r i n g  t h e  summer 

o f  1986 .  Based upon r e c o v e r e d  a r t i f a c t s ,  Helmer  h a s  

a t t r i b u t e d  t h i s  f e a t u r e  t o  h i s  I c e b r e a k e r  Beach ~ o ' m ~ l e x  o f  

Midd le  P r e - D o r s e t  a f f i l i a t i o n s  ( 1 9 8 6 ) .  No r a d i o c a r b o n  a g e  

i s  a v a i l a b l e  f o r  t h i s  f e a t u r e .  . 

- eatu=.J ( F i g u r e  B 1 )  

T h i s  f e a t u r e  i s  a s m a l l  (mean r a d i u s  o f  1 . 5 8  meters ,  
- ~. 

e s < i m a t e d  f l o o r  a r e a  o f  7 . 8 4  m 2 ) ,  r e a s o n a b l y  w e l l  d e f i n e d  

c i r c u l a r  t e n t  r i n g  w i t h  a  d i s t u r b e d  i n t e r i o r  f e a t u r e .  

E i g h t y - t w o  r o c k s  c o m p r i s e  t h e  p e r i m e t e r  w h i l e  a f u r t h e r  

t w e n t y - e i g h t - s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  f e a t u r e .  The 

g r e a t e s t  number o f  r o c k s  ( n = 2 9 )  a r e  found  i n  t h e  e a s t e r n  

q u a d r a n t  w h i l e  t h e  f e w e s t  r o c k s  ( n = 5 )  a r e  found  i n  t h e  

n o r t h e r n  o c t a n t . '  T h e  m a x i m u m  area l o a d  ( 1 0 6 2 5  c m 2 )  i s  found  



i n  t h e  e a s t e r n  q u a d r a n t .  The l o n g e s t - a x i s  i s  t h e  NNE-SSW 

( 3 . 8 2 '  m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  i s  t h e  N-S ( 2 . 6 8  - 
m e t e r s ) .  The o r i e n t a t i o n ' o f  t h e  i n t e r i o r  I f e a t u r e  i s  

i m p o s s i b l e  t o  d e t e r m i n e .  The d i r e c t i o n  t o  t h e  a s s o c i a t e d  

f o s s i l  b e a c h  is  s o u t h .  

The f e a t u r e  w a s  c o m p l e t e l y  e x c a v a t e d  d u r i n g  t h e  summer . 

o f  1986 .  Based upon r e c o v e r e d  a r t i f a c t s ,  H e l m e r  h a s  

a t t r i b u t e d  t h i s  f e a t u r e  t o  h i s  I c e b r e a k e r  Beach Complex o f  

M i d d l e  P r e - D o r s e t  a f f i l i a t i o n s  ( H e l m e r  1 9 8 6 ) .  A c o r r e c t e d  

r a d i o c a r b o n  a g e  o f  3770+180 BP ( B e t a  2 0 7 8 1 )  f rom c h a r c o a l d  

c o l l e c t e d  i n  t h e  c e n t r a l  a r e a l . o f  t h i s  f e a t u r e  i s  a c c e p t e d  by ' 

H e l m e r  a s  c o n s i s t e n t  w i t h  t h e  p r o b a b l e  a g e  s f  t h i s  f e h t u r e .  

e 1 ( F i g u r ?  B l l  

T h i s  f e a t u r e  i s  a medium s i z e d  (mean r a d i u s  o f  1 . 9 7  

m e t e r s ,  e s t i m a t e d  f l o o r  area of 1 2 . 1 9  r n Z ) ,  . p a r t i a l  t e n t  r i n g  

w i t h  a  w e l l  d e f i n e d  a x i a l  f e a t u r e .  E i g h t e e n  r o c k s  c o m p r i s e  
> 

t h e  . p e r i m e t e r  w h i l e  t w e n t y - s e v e n  s t o n e s  c o n s t i t u t e  t h e  
. . 

i n t e r i o r  f e a t u r e .  The g r e a t e s t  number o f  -perimeter r o c k s  

( n = 8 )  a r t  fouyld i n  t h e  n o r t h e r n  q u a d r a n t  w h i l e  t h e  f e w e s t  

r o c k c  ( n = O )  a r e  found i n  t h e  e a s t e r n  a n d  s o u t h e a s t e r n  

o c t a n t s .  The g r e a t e s t  a r e a l  l o a d  ( 8 0 6 8  , c m 2 )  i s  found  i n  t h e  

n o r t h w e s t  q u a d r a n t .  The l o n g e s t  a x i s  i s  t h e  NNE-SSW ( 4 . 5 1  

m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  i s  the  ENE-WSW ( 3 . 5 6  

m e t e r s ) .  The d i r e c t i o n  t o  t h e  a s s o c i a t e d ' f o s s i l  b e a c h  i s  

e a s t .  

No d i s t i n c t l y  d i a g n o s t i c  a r t i f a c t s  were  o b s e r v e d  i n  t h e  

n e a r  v i c i n i t y  o f  t h i s  f e a t u r e  and no e x c a v a t i o n s  were  . . 



c o n d u c t e d .  However ,  t h e  p r e s e n c e  o f  a c h i p p e d  s t o n e  biface . 

f r a g m e n t  a n d  s c a t t e r e d  f l a k e s  i n d i c a t e s  a p r o b a b l e  P r e -  - + 
. . 

.-. 

D o r s e t  a g e .  B a s e d  upon  r e l a t i v e  b e a c h  e l e v a t i o n  a n d  o t h e r  

c h a r a c t e r i s t i c s ,  t h i s  s i te  i s  t e n t a t i v e l y  a f f i l i a t e d  w i t h  

t h e  E a r l y  P r e - D o r s e t  I c e b r e a k e r  Beach  Complex .  The  f e a t u r e  

w a s  d i s c o v e r e d  a n d  r a d i a l l y  mapped i n  1 9 8 6 .  No r a d i o c a r b o n  

d a t e s  e x i s t  f o r  t h i s  t e n t  r i n g .  

T h i s  f e a t u r e  i s  a l a r g e  (mean  r a d i u s  o f  2 . 6 5  meters,  

e s t i m a t e d  f l o o r  a r e a - o f  2 2 . q 6  m Z ) ,  w e l l  d e f i n e d  o v o i d  t e n t  

r i n g  w i t h  c e n t r a l  f e a t u r e .  F o r t y - f i v e  r o c k s  c o m p r i s e  t he  

p e r i m e t e r  w h i l e  s e v e n t e e n  s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  

f e a t u r e .  The g r e a t e s t  number  o f  p e r i m e t e r  r o c k s  ( n = 2 0 )  are 
r, 
2 

f o u n d  i n  t h e  n o r t h e r n  q u a d r a n t  w h i l e  t h e  f e w e s t  r o c k s  ( n ' = 3 )  

a r e  f o u n d  i n  t h e  w e s t e r n  o c t a n t .  ' The g r e a t e s t  a rea l  l o a d  

( 1 3 7 5 0  c m 2 )  i s  f o u n d  i n  t h e  n o r t h  q u a d r a n t .  The  l o n g e s t  

a x i s  i s  t h e  E-W ( 6 . 3 5  m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  is 

t h e  N-S ( 4 . 2 0  m e t e r s ) .  T h e  d i r e c t i o n  t o  t h e  a s s o c i a t e d  

f o s s i l  b e a c h  i s  n o r t h w e s t .  C- The f e a t u r e  w a s  c ' o m p l e t e l y  mapped by  t h e  N o r t h e r n  

H e r i t a g e  T r u s t  F i e l d  S c h o o l  P r o j e c t  i n  1 9 8 5 .  E x a m i n a t i o n  o f  

s u r f a c e  a r t i f a c t s  a n d  t h e  r - e s u l t s  o f  t e s t  e x c a v a t i o n s  i n  t h e  

n e a r  v i c i n i t y  i n d i c a t e  a M i d d l e  P r e - D o r s e t  c u l t u r a l  

a f f i l i a t i o n  f o r  t h i s  f e a t u r e  ( B e r t u l l i  1 9 8 7 ) .  No 
4 

- ~ a d i o c a r b o n  d a t e s  e x i s t  f o r  t h i s  t e n t  - r i n g .  

( F i g u r e  B 2 )  



  his f e a t u r e  is  a . s m a l l  (mean  r a d i u s  o f  1 . 4 7  meters,  

e s t i m a t e d  f l o o r  area o f  6 . 7 9  m 2 ) ,  v e r y  p o o r l y  d e f i n e d  t e n t  

r i n g  w i t h  a w e l l  d e v e l o p e d  a x i a l  f e a t u r e .  Twenty- two r o c k s  
3 

c o m p r i s e  t h e  perimeter w h i l e  f i f t y - s e v e n  s t o n e s  c o n s t i t u t e  

t h e  i n t e r i o r  f e a t u r e .  The  g r e a t e s t  number  o f  p e r i m e t e r  

r o c k s  ( n = 1 5 )  are  f o u n d  i n  t h e  w e s t e r n  q u a d r a n t  w h i l e  t h e  

f e w e s t  r o c k s  ( n = O )  are f o u n d  i n  t h e  e a s t e r n  a n d  s o u t h e a s t e r n -  

o c t a n t s .  The g r e a t e s t  a rea l  l o a d  ( 4 2 7 5  c m 2 )  i s  f o u n d n  i n  t h e  

w e s t  q u a d r a n t .  The  l o n g e s t  a x i s  i s  t h e  ENE-WSW ( 3 . 9 7  
I 

m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  i s  t h e  N - S  ( 3 . 0 5  . m e t e r s ) . '  

' The d i . r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  is  n o r t h w e s t .  

T h i s  f e a t u r e  w a s  mapped a n d  p a r t i a l l y  e x c a v a t e d  d u r i n g  

t h e  summer o f  1 9 8 5  by  t h e  N o r t h e r n - ~ e r i t a g e  F i e l d  S c h o o l  - 
P r o j e c t .  Based  upon  e x a m i n a t i o n  o f  r e c o v e r e d  a r t i f a c t s  

* 

' H e l m e r  a s s i g n s  t h i s  f e a t , u r e  t o  h i s  Twin P o n d s  Complex o f  

. M i d d l e  P r e - D o r s e t  a f f i l i a t i o n .  C h a r c o a l  r e c o v e r e d  f r o m ' t h e  

e x c a v a t e d  c e n t r a l  f e a t u r e  y i e l d e d  a  c o r r e c t e d  a g e  o f  3535290 

BP ( B e t a - 1 5 3 8 9 )  w h i c h  i s  a c c e p t e d  b y  H e l m e r .  

?-, 

Q k H . ~ _ f : ~ - h x U  ( F i g u r e  B 2 )  
1 

T h i s  f e a t u r e  i s  a l a r g e  ( m e a n  r a d i u s  o f  2 . 7 7  meters, 
=x 

e s t i m a t e d  f l o o r  area o f  2 4 . 1 1  m 2 ) ,  w e l l  d e f i n e d  o v o i d  t e n t  

r i n g  w i t h  a d i s t u r b e d  i n n e r  f e a t u r e .  F i f t y  r o c k s  c o m p r i s e  

e t h e  p e r i m e t e c , w h i l e  t h i r t y - t h r e e  s t o n e s  c o n s t i t u t e  t h e  

i n t e r i o r  f e a t u r e .  . The g r e a t e s t  number o f  p e r i m e t e r  r o c k s  

( n - 2 2 )  a r e  f o u n d  . i n  t h e  s o u t h e a s t e r n  q u a d r a n t  w h i l e  t h e  

f e w e s t  r o c k s  ( n = 3 )  a r e  f o u n d  i n  t h e  s o u t h e r n ,  w e s t e r n  a n d  

n o r t h w e s t e r n  b c t a n t s .  The  g r e a t e s t  a r e a l  l o a d  ( 1 2 4 0 0  c m Z )  



is f o u n d  i n  t h e  s o u t h  q u a d r a n t .  - The l o n g e s t  axis i s  t h e  E-W , 
( 6 . 3 5  me te r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  is the N-S ( 4 . 4 7  

x 

mete r s ) .  The d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  is  

n o r t h w e s t .  

ThJis  f e a t u r e  w a s  c o m p l e t e l y  mapped i n  1985  by t h e  

N o r t h e r n  H e r i t a g e  F i e l d  S c h o o l  P r o j e c t .  E x a m i n a q  o f  

a s s o c i a t e d  s u r f a c e  a r t i f a c t s  a n d  t h e  r e s u l t s  o f  t e s t  

e x c a v a t i o n s  i n  t h e  n e a r  v i c i n i t y  i n d i c a t e  M i d d l e  P r e - D o r s e t  

. C  

a f f i l i a t i o n s .  No r a d i o c a r b o n  d a t e  i,s a v a i l a b l e  f o r  t h i s  

f e a t u r e .  

Fe&ar,e 1 0  ( F i g u r e  B2) 
s 

T h i s  f e a t u r e  i s  a medium s i z e d  (mean r a d i u s  o f  2 . 4 8  

m e t e r s ,  e s t i m a t e d  f l o o r  a r e a  o f  1 9 . 3 2  m Z ) ,  r e a s o n a b l y  w e l l  

d e f i n e d  c i r c u l a r  t e n t  r i n g  w i t h  a d i s t u r b e d  i n t e r i o r  

f e a t u r e .  T w e n t y - t h r e e  r o c k s  , c o m p r i s e  t h e  p e r i m e t e r  w h i l e  

f o u r t e e n  s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  f e a t u r e .  The 

g r e a t e s t  number o f  p e r i m e t e r  r o c k s  ( n = 7 )  are found  i n  t h e  

n o r t h  and n o r t h w e s t e r n  q u a d r a n t s  w h i l e  t h e  f e w e s t  r o c k s  

( n = l )  a r e  fo;nd i n  t h e  s o u t h e r n  o c t a n t s . '  The g r e a t e s t  a real  

l o a d  ( 9 9 0 0  c m 2 )  i s  found i n  t h e  eas t  q u a d r a n t .  The l o n g e s t  

a x i s  i s  t h e  S E - N W  ( 5 . 9 9  m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  i s  

t h e  SSE-NNW ( 3 . 9 C  m e t e r s ) .  The d i r e c t i o n  t o  t h e  a s s o c i a t e d  

f o s s i l  b e a c h ' i s  n o r t h w e s t .  

T h i s  f e a t u r e  was c o m p l e t e l y  mapped i n  1985 by t h e  

N o r t h e r n  H e r i t a g e  F i e l d  S c h o o l .  P r o j e c t .  E x a m i n a t i o n  of  

a s s o c i a t e d  s u r f a c e  a r t i f a c t s  and  t h e  r e s u l t s  o f  t e s t  
J 

e x c a v a t i o n s  i n  t h e  n e a r  v i c i n i t y  i n d i c a t e  M i d d l g  P r e - D o r s e t  



a f  f 2 l i a t i o n s .  N o  r a d i o c a r b o n  d a t e  is a G a i l a b l e  f o r $ , t h i s  

- 
f e a t u r e .  

F e & u e  1 ( F i g u r e  B 3 )  
. . 

T h i s  f e a t u r e  i s - a  s m a l l  (mean  r a d i u s  o f  1 . 8 0  meters,  
. - 

e s t i m a t e d  f l o o r ' a r e a  o f  10 .18  m'), . p o o r l y  d e g i n e d  t e n t  r i n g  

w i t h  a c b n f u s e d  a x i a l  f e a t u r e .  s i x t y - s e v e n  r o c k s  c o m p r i s e  

t h e  per imeter  w h i l e  f i f t e e n  s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  

f e a t u r e .  The  g r e a t e s t  numb'er o f  p e r i m e t e r  r o c k s  ( n = 2 5 )  are 
a 

f o u n d  i n  t h e  n o r t h e r n  q u a d r a n t  w h i l e  t h e  f e w e s t  r o c k s - ( n = 4 )  

are  f o u n d  i n  t h e  s o u t h e r n  o c t a n t s .  The g r e a t e s t  a rea l  l o a d  

( 1 4 3 4 1  c m 2  ) i s  f o u n d  i n  t h e  n o r t h  q u a d r a n t .  The  grectest 

v o l u m e t r i c  l o a d  ( 1 7 2 7 4 1  c c )  is  f o u n d  i n  t h e  n o r t h  q u a d r a n t .  

T h e - l o n g e s t  a x i s  is t h e  SE-NW ( 4 . 0 2  m e t e r s ) ,  w h i l e  t h e  

s h ~ r t e s t  a x i s  i s  t h e  NE-SW ( 2 . 6 8  m e t e r s ) .  The  d i r e c t i o n  t o  - 
t h e  a s s o c i a t e d  f o s s i i  b e a c h  i s  e a s t .  

T h i s  f e a t u r e  w a s  originally mapped u s i n g  t h e  r a d i a l  

me thod  i n  1 9 8 5  and, s u b s e q u e n t l y  c o m p l e t e l y  e x c a v a t e d .  

E x a m i n a t i o n  by  H e l m e r  o f  a r t i f a c t s  r e c o v e r e d . d u r i n g  

e x c a v a t i o n  i n d i c a t e  a f f i l i a t i o n s  w i t h  t h e  E a r l y  P r e - D o r s e t  

I c e b r e a k e r  Beach  c o m p l e x .  No r a d i o c a r b o n  d a t e  is a v a i l a b l e  

f 'o r  t h i s  f e a t u r e .  

- FeaLtLlrx-2 ( F i g u r e  B 3 )  

T h i s  f e a t u r e  i s  a s m a l l  (mean  r a d i u s  o f  1 . 6 9  m e t e r s ,  

e s t i m a t e d  f l o o r  area o f  8 . 9 7  m 2 ) ,  v e r y  p o o r l y  d e f i n e d  t e n t  
2 

r i n g  w i t h  d i s t u r b e d  i n t e r i o r .  T h i r t e e n  r o c k s  c o m p r i s e  t h e  

p e r i m e t e r  w h i l e  e l e v e n  s t o n e s  c o n s t i t u . t e  t h e  i n t e r i o r  
I 

f e a t u r e ,  The g r e a t e s t  number  o f  p e r i m e t e r  r o c k s  ( n = 7 )  are  



. 
. . *. 

3 . . 
found  i n  t h e  n o r t ~ e a s t e r k a n d  e a s t e r n  q u a d r a n t s  w h i l e  t h e  % 

9 

f e w e s t  r o c k s  ( n = O )  are f o u n d  i n  t h e  n o r t h e r n ,  t h e a s t e r n ,  
' >  . Y 7  

s o u t h e r n  and  s o u t h w e s t e r n  o c t a n t s .  The g q e a t e  areal load  . a+'- - .  -. 
( 2 7 4 9  c m 2 )  i s  f o u n d  i n  t h e  eas t  q u a d r a n t .  The g r e a t e s t  - 

- 
'a 

v o l u m e t r i c  l o a d  ( 4 0 4 5 3  c c )  is  f o u n d  i n , t h e  east q u a d r a n t .  - - 
The l o n g e s t  a x i s  i s  t h e  ENE-WSW ( 4 . 4 9  n i e t e r s ) ,  w h i l e  t h e  9 - 
s h o r t e s t  a x i s  is t h e  SE-NW ( 2 . 6 3 .  mete r s ) .  . The d i r e c t i o n  t o  , 

t h e  a s s o c i a t e d  f o s s i l  b e a c h  i s  e a s t . *  c 

q T h i s  f e a t u r e ,  c l o s e l y  a s s o c i a t e d  w i t h  F e a t u r e  1 a t . t h e  

same s i t e ,  w a s ' r a d i a l l y -  mapped d u r i n g  t h e  summer o f  1986.  

S u r f a c e  a r t i f a c t s  o b s e r v e d  i n  t h e  n e a r  v i c i n i t y  i n d i c a t e  a n  
J 

E a r l y  P r e - D o r s e t  c u l t u r a l  a f f i l i a t i o n .  
. . 

- 3 E m r e  4 ( F i g u r e s  5 ,  6 a n d  B3) . 

T h i s  f e a t u r e  i s  a  medium s i z e d  (mean r a d i u s  o f  1 . 9 1  

m e t e r s ,  e s t i m a t e d  f l o o r  a r e a  o f  1 1 . 4 6  m2 7 ,  w e l l  d e f i n e d  

c i r c u l a r  t e n t  r i n g  w i t h  a d i s t u r b e d  a x i a l  p a s s a g e .  N i n e t y -  
P 

s i x  ' r o c k s  c o m p r i s e  t h e  p e r i m e t e r  w h i l e  t w e n t y  s t o n e s  

c o n s t i t u t e  t h e  i n t e r i o r  f e a t u r e .  The g r e a t e s t  number o f  
8 - .  

p e r i m e t e r  r o c k s  ( n = 2 9 )  a r e  f o u n d  i n  t h e  west .e rn  q u a d r a n t  

w h i l e  t h e  f e w e s t  r o c k s  ( n = 4 )  a r e  f o u n d  i n ' t h e  s o u t h e a s t e r n  
d 

b o c t a ~ t .  The g r e a t e s t  a r e a l  l o a d  ( 1 3 2 1 8  c m = )  i s  f o u n d  i n  t h e  

s o u t h w e s t  q u a d r a n t .  9 T h e ' l o n g e s t  a x i s  i s  t h e  NE-SW ( 4 . 1 7  

m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  i s  t h e  ESE-WNW ( 3 . 3 6  

m e t e r s ) .  The d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  i s  ' 

k 

e a s t .  

 his-feature was c o m p l e t e l y  e x c a v a t - e d  a n d  mapped d u r i n g  - 
t h e  summer o f  1983 by  D I A P ,  H e l m e r ' s  a n a l y s i s  o f  r e c o v e r e d  



. . 
t .  

a r t i f a c t s  i n d i c a t e s  a M i d d l e  P r e - D o r s e t  c u l t u r a l  a f f i l i a t i o n  

f o r  t h i s  f e a t u r e .  Unburned t e r res t r i a l  m a m m a l  b o n e  y i e l d e d  

a n  u n c o r r e c t e d  a g e  o f  3850295 BP (NMC-1313). . - .  
* 

< .  . 

F e a t u r e  5 . - ( F i g u r e  B 3 )  

T h i s  f e a t u r e  i s  a l a r g e  (mean r a d i u s  o f  2 . 5 1  meters ,  
-, 

e s t i m a t e d  f l o o r  area o f  1 9 . 7 9  m 2 ) ,  v e r y  p o o r l y  d e f i n e d  t e n t  

r i n g  w i t h  a d i s t u r b e d  i n t e r i o r .  F o r t y - t h r e e  r o c k s  c o m p r i s e  

& h e  p e r i m e t e r  w h i l e  s i x t , e e n  s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  

f e a t u r e .  The g r e a t e s t  number d f  p e r i m e t e r  r o c k s  ( n = 2 4 )  are 
-- i .  

* 

' f o u n d  i n  t h e  n o r t h e r n  q u a d r a n t  wh9 le  t h e  f e w e s t  r o c k s  ( n = O )  

are  f o u n d  i n  t h e  e a s t e r n  o c t a n t .  The g r e a t e s t  a rea l  l o a d  

( 4 9 7 2  c m 2 )  i s  f o u n d  i n  t h e  n o r t h  quadran?).  The g r e a g e s t  
. a -. 

v o l u m e t r i c  l o a d  ( 4 3 2 3 6  c c )  i s  f o u n d  i n  t h e  n o r t h  q u a d r a n t .  

The l o n g e s t  a x i s  i s  t h e  NNE-SSW ( 6 . 1 9  m e t e r s ) ,  w h i l e  <he 
I B 

s h o r t c s t  a x i s  i s  t h e  ESE-WNW ( 2 . 8 4  m e t e r s ) .  The d i r e c t i o n  

\ 
t o  t h e  a s s o c i a t e d  f o s s i l :  b e a c h  i s  eas t .  

T h i s  f e a t h r e  was r a d i a l l y  mappqd i n  t h e  summer o f  1 9 8 6 .  

A r t i f a c t s  o b s e r v e d  on t h e  s u r f a c e  i n  t h e  v i c i n i t y ,  as w e l l  

B 
as  t h i s  f e a t u r e s  p r o x i m i t y  t o  t h e  da te .d  F e a t u r e  4 ; s y g g e s t  a 

E a r l y  P r e - D o r s e t  c u l t u r a l  a f f i l i a t i o n .  
d 

Qkl&-13 F e a u r e  8 ( F i g u r e  B 4 )  s 

~ h ' i s  f e a t u r e  is  a s m a l l  (mean r a d i u s  o f  '1 .48 meters,  
w - 

e s t i m a t e d  f l o o r F a r e a  o f  \ 6 . 8 8  rnZ ) , r e a s o n a b l y  w e l l  d e f i n e d  

c i r c u l a r  t e n t  r i n g  w i t h  a somewhat d i k t u r b e d  c e n t r a l  

, f e a t u r e .  F o r t y - e i g h t  r o c k s  c o m p r i s e  t h e  p e r i m e t e r  w h i l e  .. 
0 ' t w e n t y - o n e  s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  f e a t u r e .  The 

* 

g r e a t e s t  number o f  p e r i m e t e r  r o c k s  ( n = 2 1 ) ,  a r e  f o u n d  i n  t h e  



.' 
s o u t h  w e s t e r n  q u a d r a n t  w h i l e  t h e  & w e s t  r o c k s  ( n = 3 )  >re 

\ 

found  i n  t h e  n o r t h e a s t e r n ,  e a s t e r n  and  n o r t h w e s t e r n  o c t a n t s . &  . 
8 

The g r e a t e s t  areal l o a d  ( 3 0 2 9  c m 2 )  is f o u n d  i n  t h e  s o u t h e a s t  . 1 - * :  

q u a d r a n t .  The g r e a t e s t  v o l u m e t r i c  i o a d  ( 3 2 0 6 9  cc )  i s  bound '  

i n  t h e  s o u t h e a s t  q u a d r a n t .  The l o n g e s t  a x i s , i s  t h e  N-S 

( 3 . 3 1  m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i ' s  i s  . t h e  NE-SW ( 2 ; l k  ' 

i ;' meters ) .  The d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s - i l  b a c h  is 

e a s t .  

T h i s  f e a t u r e  was r a d i a l l y  mapped i n  t h e  gummek o f  1986 .  
- 

8 %- 

A r t i f a c t s  o b s e r v e d  on t h e  s u r f a c e  i n - t h e  v i c i n i t y  s u g g e s t  aw 

E a r l y  P r e - D o r s e t  a f f i l i a t i o n .  
* 

I 

. T h i s  f e a t u r e .  is a, s m a l l  '(mean, r a d i u s  o f  1 . 6 5  m e t e r s ,  
0 r 

- e s t i m a t e d  f l o o r  a r e a  o f  8 . 5 5  m2 ) ,  v e r y  p o o r l y  d e f i n e d  a x i a l  

p a s s a g e  t e n t  r i n g i  Twenty-two r o c k s  c?rnp?rise t h e  p e r i m e t e r  
I 

w h i l e  e i g h t  s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  f e a t u r e .  The 

g r e a t e s t  number o f  p e r i m e t e r  r o c k s  ( n = 9 )  are, f o u n d  i n  t h e  

w e s t e r n  q u a d r a n t  w h i l e  t h e  f e w e s t  , r o c k s  ( n = l )  a re  f o u n d  i n  . 
t h e  n o r t h e a s c e r n  a n d  s o u t h w e s t e r n  o c t a n t s .  The g r e a t e s t  

a r e a l  l o a d  ( 4 1 3 2  c m 2 )  is foilnd i n  t h e  s o u t h e a s t  q u a d r a n t .  
. .  

-r 

The g r e a t e s t  v o l u m e t * r i c  . l o a d  ( 4 1 ' 1 2 7 ' ~ ~ )  i s  ' found i n  t h e  

s o u t h e a s t  quadran t ; .  The l o n g e s t  h x i s  i s  :he ESE-WNW ( 4 . 1 6  
f 

m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  i s  t h e  N - S  ( 2 . 4 2  me te r s ) .  

. T h e  d i r e c t i o n  t o  t h e  a s s . o c i a t e d  f o s s i l  b e a c h  is e a s t , .  

T h i s  f e a t u r e  was r a d i a l l j  mapped-*in t h e  summer o f  1 9 8 6 .  % 

4r ; i f ac t . s  o b s e r v e d . o n  t h e  s u r f a c e  i n  t h e  v i c i n i t y  s u g g e s t  
, B  - 

E a r l y  P r e - D o r s e t  c u l t u r a l  a f f i l i a t i o n s .  - 



F e a u e  11 ( ~ i g u r e  B 4 )  
6 

* 

T h i s  f e a t u r e  i s  a s m a l l  (mean r a d i u s  o f  1 . 0 5  meters, , 
. . 

e s t i m a t e d  f l o o r  area o f  3 . 4 6  m 2 ) ,  p o o r l y  d e f i n e d  t e n t  r i n g  

r w i t h  c o n f u s e d ' i n t e r i o r .  T h i r t y  r o c k s  c o m p r i s e  t h e  p e r i m e t e r  

w h i l e  n i n e  s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  f e a t u r e .  The 

g r e a t e s t  number o f  p e r i m e t e r  r o c k s  f n = l O $  are f o u n d  i n  t h e  

e a s t e r n  and  w e s t e r k  q u a d r a n t s  while:  , t h e  f e w e s t  r o c k s  ( n = l  ) 

a r e  f o u n d  i n  t h e  n o r t h e r n ,  e a s t e r n  a n d  n o r t h w e s t e r n . o c t a n t s .  
0 

The g r e a t e s t  a r e a l  l o a d  ( 3 9 3 3  cm2)  i s  f o u n d  i n  t h e  n o r t h e a s t  
a 

q u a d r a n t .  The g r e a t e s t  v o l u m e t r i c  l o a d  ( 5 5 5 2 5  c c )  is found  
a 

i n  t h e  n o r t h e a s t  q u a d r a n t . ,  The l o n g e s t  a x i s  i s  t h e  ESE-WNW 

( 2 . 3 5  m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  i s  t h e  SE-NW ( 1 . 6 0  
# - 

m e t e r s ) .  The d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  beach'  js ' 
1% 

n o r t h .  , 
-. 

T h i s  f e a t u p e  w a s  r a d i a l l y  mapped i n  t h e  summer o f  1986 .  

A r t i f a c t s  o b s e r v e d  on t h e  s u r f a c e  i n  t h e  v i c i n . i t y  s u g g e s t  a n  
I b 

E a r l y  P r e - D o r s e t . c u l t u r a 1  a f f i l i a t i o n .  
. 

Featare 14 ( F i g u r e  B 4 )  ' 

T h i s  f e a t u r e  i s  a medium s i z e d  (mean r a d i u s  o f  2 . 1 5  
- \  

meters, e s t i m a t e d  f l o o r  Area  of. '  1 4 . 5 2  m2 ) ,  w e l l  d e f i n e d  
) '  , 

o v o i d  ' ten' t  r i n g  w i t h '  a x i a l  f e a t u r e .  E i g h t y - s i x  ' r o c k s  . 
I * 

c o m p r i s e  t h e  perimeter w h i l e  f i f t y - f i v e  s t o n e s  c o n s t i t u t e  
I 

9 6 

t h e  i n t e r i o r  f e a t u r e .  The g r e a t e s t  number o f  p e r i m e t e r  
1 

r o c k s  ( n = 2 6 )  a re  f o u n d  i n  t h e  s o u t h e a s t e r r i  q u a d r a n t  w h i l e  

t h e  f e w e s t  r o c k s  ( n = 7 )  a g e . f o u n d , i n  t h e  n o r t h e a s t e r n  o c t a n t .  
. 4  

# 

The g r e a t e s t  a r e a l  l o a d  (1.2383 cmz) i s ' f o u n d  i n  t h e  

s o u t h w e s t  q u a d r a n t .  The ' l o n g e s t  ajtis i s  the,ENE-WSW (4 .5s  



m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  is t h e  WNE-SSW ( 3 . 5 9  

me te r s ) .  The d i r e c t i o n  t g  t h e  a s s o c i a t e d  f o s s i l  b e a c h  i s  
I - 

n o r t h e a s t .  

T h i s  f e a t u r e  w a s  r a d i a l l y  mapped i n  t h e  summer o f  1986. 

A r t i f a c t s  o b s e r v e d  o n  t h e  s u r f a c e ' i n  t h e  v i c i n i t y  s u g g e s t  a n  

E a r l y  P r e - D o r s e t  a f f i l i a t i o n .  

- F e a t . u r e  1 6  ( F i g u r e  B5)  

T h i s  f e a t u r e  is a s m a l l - ( m e a n  r a d i u s  o f  1 . 5 7  mete rs ,  

e s t i m a t e d  f l o o r  area o f  7 . 7 4  m f  ) ,  w e l l  d e f i n e d  c i r c u l a r  t e n t  

r i n g  w i t h  i n t e r i o s  f e a t u r e .  F o r t y - f o u r  r o c k s  c o m p r i s e  t h e  

p e r i m e t e r  w h i l e  e i g h t  s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  

f e a t u r e . ,  The g r e a t e s t  number  o f  p e r i m e t e r  r o c k s  ( n = 1 7 )  a re  

f-ound i n  t h e  n o r t h e a s t e r n  q u a d r a n t  w h i l e  t h e  f e w e s t  r o c k s  
s- 

( n = l )  a r e  f o u n d  i n  t h e  e a s t e r n  a n d  s o u t h e a s t e r n  o c t a n t s .  7 
. T h g  g k e a t e s t  a r e a l  l o a d  ( 4 5 2 1  c m 2  1 i s  f o u n d  i n  t h e  w e s t  

q u a d r a n t .  T h e ' g r e s t e s t  v o l u m e t r i c  l o a d  ! 4 6 2 0 3  c c )  i s  f o u n d  
4 

i n  t h e  w e s t  q u a d r a n t .  The l o n g e s t  a x i s  is t h e  NE-SW ( 3 . 3 4  

. m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  i s  t h e  ESE-WNW ( 2 . 7 7  

m e t e r s ) .  The d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  i s  % 

e a s t .  

T h i s  f e a t u r e  w a s  r a d i a l l y  mapped i n  t h e  summer o f  1 9 8 6 .  

A r t i f a c t s  o b s e r v e d  o n  t h e  s u r f a c e  i n  t h c  v i c i n i t y  s u g g e s t  
1 

E a r l y  P r e - D o r s e t  a f f i l i a t i o n s .  

- 7 F e a t u r e  1 ( F i g u r e  B 5 )  

T h i s  f e a t u r e  i s  a . s m a l l  ( m e a n  r a d i u s  o f  1 . 6 6  m e t e r s ,  

e s t i m a t e d  f l o o r -  a r e a  o f  8 . 6 6  m 2  ) ,  w e l l  d e f i n e d  c i r c u l a r  t e n t  

r i n g  w i t h  w e l l  d e f 5 n e d  a x i a l  f e a t u r e .  S e v e n t y - s i x  r g c k s  



c o m p r i s e  t h e  p e r i m e t e r  w h i l e  t h i * y - e i g h t  s t o n e s  c o n s t i t u t e  

t h e  i n t e r i o r  f e a t u r e .  T h e  g r e a t e s t  number  o f  perimeter 

r o c k s  ( n = 2 9 )  a re  f o u n d  i n  t h e  s o u t h w e s t e r n  q u a d r a n t  w h i l e  

t h e  f e w e s t  r o c k s  ( n = 3 )  a re  f o u n d  i n  t h e  n o r t h e a s t e r n  o c t a n t .  

The  g r e a t e s t  a rea l  l o a d  ( 6 6 6 9  c m 2 )  i s  f o u n d  i n  t h e  w e s t -  . 
\ 

, q u a d r a n t .  The l o n g e s t  a x i s  i s  t h e  N - S  ( 3 . 6 7  meters ) ,  w h i l e  

t h e  s h o r t e s t  a x i s  is t& E-W ( 2 . 6 9  m e t e r s ) .  T h e  d i r e c t i o n  

' t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  is n o r t h .  

T h i s  f e a t u r e  w a s  c o m p l e t e l y  e x c a v a t e d  by  D I A P  i n  1985 - 
a n d  r a d i a l l y  mapped i n  1 9 8 6 .  C o m p a r a t i v e  l i t h i c  a k a l y s i s  by 

'. . . . 
H e l m e r  a t t r i b u t e s  t h i s  f e a t u r e  t o  h i s  Twin P o n d s  ,Complex o f  

M i d d l e   re-  or set a f f i l i a t i b n s .  A c o r r e c t e d  r a d i o c a r b o n  age 

o f  3680290  BP ( B e t a  1 5 3 8 9 )  o n  c h a r c o a l  f r o m  t h i s  f e a t u r e  i s  

r e j e c t e d  a s  t o o  o l d  by H e l m e r .  

- F e a t u r e  3 ( F i g u r e  b 5 )  

T h i s  f e a t u r e  i s  a ' l a r g e  ( m e a n  r a d i u s  o f  2 . 5 8  meters,  

e s t i m a t e d  f l o o r  area o f  2 0 . 9 1  m Z ) ,  v e r y  w e l l  d e f i n e d  o v o i d  
< . I 

t e n t  r i n g  w i t h  a w e l l  d e v e l o p e d  a x < a l  f e a t u r e .  F o r t y - s e v e n  

r o c k s  c o m p r i s e  t h e  p e r i m e t e r  ~ h i l e ~ t w e n t y - f i v e  s t o n e s  

c o n s t i t i t e  t h e  i n t e r i o r  f e a t u r e .  T e e  g r e a t e s t  number  o f  

p e r i m e t e r  r o c k s  ( n = 1 9 )  a re  f o u n d  i n  t h e  n o r t h e a s t e r n  

q u a d r a n t  w h i l e  t h e  f e w e s t  r o c k s  ( n = 2 )  a r e  f o u n d  i n  t h e  

s o u t h e r n  a n d  s o u t h w e s t e r n  o c t a n t s .  The g r e a t e s t  a rea l  l o a d  

( 1 2 3 2 5  c m 2 )  i s  f o u n d  i n  t h e  s o u t h  q u a d r a n t .  The  l o n g e s t  

a x i s  i s  t h e  ESE-WpiL'(6 .29 m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  

E 7 
i s  t h e  N - S  ( 4 - . 8 8  m e t e r s ) . '  The  d i r e c t i o n  t o  t h e  a s s o c i a t e d  

f o s s i l  b e a c h  i s - n o r t h .  



T h i s  f e a t u r e  w a s .  c o m p l e t e l y  e x c a v a t e d  p y  DIAP i n  1 9 8 5  , - * .- 
a n d  r a d i a l l y  mapped i n  1 9 8 6 .  c o r n f i a r a t i v e l i t h i c  a n a l y s i s  by 

H e l m e r  a t t r i b u t e s  t h i s  f e a t u r e  t o  h i s  Twin  Ponds Complex o f .  
., 

M i d d l e  P r e - D o r s e t  a f f i l i a t i o n s .  No r a d i b c a r b o n  d a t e  . is  ' * 
a v a i l a b l e  f o r  t h i s  f e a t u r e .  

F e a t u r e  4 ( F i g u r e  ~ 5 )  
' ,  

T h i s  f e a t u r e  i s  a medium s i z e d  (mean  r a d i u s  o f  2 . 1 8  

meters ,  e s t i m a t e d  f l o o r  a r e a  o f  1 4 . 9 3  m Z ) ,  r e a s o n a b l y  w e l l  

d e f i n e d  c i r c u l a r ' t e n t  r i n g  w i t h  w e l l  f o r m e d  a x i a l  f e a t u r e ' .  

E i g h t y - t h r e e  r o c k s  c o m p r i s e  ' t h e  p e r i m e t e r  w h i l e  o n e  h u n d r e d  

a n d  two s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  f e a t u r e .  The  
* 

g r e a t e s t  number  o f  pe r imete r  r o c k s  ( n = 3 6 )  a re  f o u n d  i n  t h e  

I 
n o r t h e a s t e r n  q u a d r a n t  w h i l e  t h e  f e w e s t  r o c k s  ( n = 4 )  are f o u n d  

i n  t h e  e a s t e r n  o c t a n t .  The  g r e a t e s t  a rea l  l o a d  ( 1 0 0 7 1  c m z )  

i s  f o u n d  i n  t h e  n o r t h e a s t  q u a d r a n t .  The  l o n g e s t  a x i s  i s  t h e  ' 

SE-NW ( 4 . 6 5  m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  is  t h e  NNE-SSW , 

./ 
( 3 . 7 2  m e t e r s ) .  The  d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h "  

i s  n o r t h e a s t .  

T h i s  f e a t u r e  w a s  c o m p l e t e l y  e x c a v a t e d  by D I A P  i n  1 9 8 4  

a n d -  r a d i a l l y  mapped i n  1 9 8 6 .  C o m p a r a t i v e  l i t h i c  a n a l y s i s  by  

H e l m e r  a t t r i b u t e s  t h i s  f e a t u r e  t o  h i s  I c e b r e a k e r  B e a c h  

Complex o f  M i d d l e  P r e - D o r s e t  o r i g i n s .  No r a d i o c a r b o n  a g e  i s  . - 

a v a i l a b l e  f o r  t h i s  f e a t u r e .  

F e a t u r e  8 ( F i g u r e  B 6 )  

T h i s  f e a t u r e  i s  a medium s i z e d  ( m e a n  r a d i u s ' o f  2 . 1 1  

me t e r s ,  e s t i m a t e d  f l o o r  a r e a  o f  1 2 . 9 9  m 2 ) ,  r e a s o n a b l y  w e l l  

d e f i n e d  t e n t  r i n g  w i t h  a v e r y  c o n f u s e d  i n t e r i o r .  N i n e t y  - 



9 

. r o c k s  c o m p r i s e  t h e  p e r i m e t e r  w h i l e  e i g h t e e n  s t o n e s  

c o n s t i t u t e  t h e  i n t e r i o r  f e a t u r e .  The g r e a t e s t  number  o f  

p e r i m e t e r  rock's  ( n = 3 1 )  a re  f o u n d  i n  t h e  n o r t h e r n  q u a d r a n t  

w h i l e  t h e  f e w e s t  r o c k s  ( n = 5 )  a re  f o u n d  i n  t h e  w e s t e r n  

o c t a n t .  The g r e a t e s t  a rea l  l o a d  ( 1 1 8 2 5  c m 2 )  i s  f o u n d  i n  t h e  

n o r t h e a s t  q u a d r a n t .  The l o n g e s t  a x e s  .are t h e  NE-!3W a n d  t h e  

ENE-WSW ( 5 . 0 8  m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  i s  t h e  N N E -  
46 

m 
SSW ( 3 . 0 3  m e t e r s ) .  The d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  

b e a c h  i s  n o r t h w e s t  . *  
r 

T h i s  f e a t u r e  w a s  c o m p l e t e l y  e x c a v a t e d  d u r i n g  t h e  summer 

o f  1 9 8 6  b$ D I A ~ .  A n a l y s i s  o f  t h e  r e c o v e r e d  a s s e m b l a g e  by 

H e l m e r  i n d i c a t e s  c o n n e c t i o n s  w i t h  h i s  E a r l y  P r e L D o r s e t  F a r  

S i t e  Complex.  , 

' & n = 2 - ~ . ~ r _ 3  ( F i g u r e  B6)  

T h i s  f e a t u r e  i s  a s m a l l  ( m e a n  r a d i u s  o f  1 . 3 8  meters, 

e s t i m a t e d  f l o o r  area o f  5 . 9 8  m 2 ) ,  p o o r l y  d e f i n e d  t e n t  r i n g . '  

F i f t y  r o c k s  c o m p r i s e  t h e  p e r i m e t e r  a n d  t h e r e  i s  no i n t e r i o r  

f e a t u r e .  The g r e a t e s t  number  o f  p e ' r i m e t e r  r o c k s  ( n = 1 6 )  a re  
6 

f o u n d  i n  t h e  n o r t h e r n  q u a d r a n t  w h i l e  t h e  f e w e s k  r o c k s  ( n = 2 )  

a r e  f o u n d  i n  t h e  e a s t e r n  a n d  s o u t h e a s t e r n  o c t a n t s .  The 

g r e a t e s t  a r e a l  l o a d  ( 5 0 7 2  c m 2 )  i s  f o u n d  i n  t h e  n o r t h e a s t  

q u a d r a n t .  The g r e a t , e s t  v o l u m e t r i c  l o a d  ( 4 9 6 8 9  c c )  i s  f o u n d  

i n  t h e  n o r t h e a s t  q u a d r a n t .  The l o n g e s t  a x i s  i s  th ,e  ENE-WSW 

( 2 . 9 5  m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  i s  t h e  E - W  ( 1 . 8 6  

m e t e r s ) .  The d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  i s  

n o r t h e a s t .  



T h i s  f e a t u r e  w a s  r a d i a l l y  mapped i n  1986 by D I A P .  No 

e x c a v a t i o n s  w e r e  c o n d u c t e d  a n d  n o  r a d i o c a r b o n  d a t e  i s '  

a v a i l a b l e  f o r  t h i s  f e a t u r e .  E x a m i n a t i o n  o f  s u r f a c e  

a r t i f a c t s  i n  t h e  v i c i n i t y  i n d i c a t e  a l i k e l y  P r e - D o r s e t  

a f f i l i a t i o n .  T h i s  f e a t u r e  i s  t e n t a t i v e l y  a s s o c i a t e d  ' w i t h  

t h e  L a t e  P r e - D o r s e t  Rocky P o i n t  Complex.  

BkHn-27 F e a t u r e  6 ( F i g u r e  B 6 )  

T h i s  f e a t u r e  i s  a s m a l l  ( m e a n  r a d i u s  o f  1 . 2 6  meters ,  

e s t i m a t e d  f l o o r  a r e a  o f  4 . 9 9  m z ) , v e r y  p o o r l y  d e f i n e d  t e n t  

r i n g  w i t h  c o n f u s e d  i n t e r i o r .  Twenty  r o c k s  c o m p r i s e  t h e  

p e r i m e t e r  w h i l e  f i f t e e n  s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  

f e a t u r e .  The g r e a t e s t  number  o f  p e r i m e t e r  r o c k s  ( n = 8 )  a re  

f o u n d  i n  t h e  n o r t h e r n  a n d  e a s t e r n  q u a d r a n t s  w h i l e  t h e  f e w e s t  

r o c k s  ( n = l )  a r e  f o u n d  i n  t h e  s o u t h ,  s o u t h w e s t e r n ,  w e s t e r n  

a n d  n o r t h w e s t e r n  o c t a n t s .  The  g r e a t e s t  a rea l  l o a d  4 3 1 7 9  
b 

c m 2 )  i s  f o u n d  i n  t h e  n o r t h e a s t  q u a d r a n t .  The g r e a t e s t  

v o l u m e t r i c  l o a d  ( 2 4 5 6 0  c c )  i s  f o u n d  i n  t h e  n o r t h  q u a d r a n t .  

The l o n g e s t  a x i s  i s  t h e  NNE-SSW ( 2 . 9 6  meters ) ,  w h i l e  t h e  

s h o r t e s t  a x i s  i s  t h e  ENE-WSW ( 2 . 2 4  m e t e r s ) .  The  d i r e c t i o n  

t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  i s  n o r t h e a s t .  

T h i s  f e a t u r e  w a s  r a d i a l l y  mapped i n  1 9 8 6  b y  DIAP. No 

e x c a v a t i o n s  w e r e  c o n d u c t e d  a n d  no  r a d i o c a r b o n  d a t e  i s  

a ' v a i l a b l e  f o r  t h i s  f e a t u r e .  E x a m i n a t i o n  o f  s u r f a c e  

a ' r t i f a c t s  i n  t h e  v i c i n i t y  i n d i c a t e  a  l i k e l y  P r e - D o r s e t  

a f f i l i a t i o n .  T h i s  f e a t u r e  is' t e n t a t i v e l y  a s s o c i a t e d  w i t h  

t h e  L a t e  P r e - D o r s e t  Rocky P o i n t  Complex .  



w - 2 7  m u r e 7  ( F i g u r e  B 6 )  ii 

I 

T h i s '  f e a t u r e  i s  a s m a l l  ( m e a n  r a d 0 i u s  o f  1 . 4 3  meters, 
.- 

e s t i m a t e d  f l o o r  area-  o f  6 . 4 2  m 2 ) ,  ' r e a s o n a b l y  w e l l  d e f i n e d  

t e n t  r i n g  w i t h  a s o m e w h a t  c d n f u s e d  i n t e r i o r .  ~ o c t ~ - t h ~ e e  

r o c k s  c o m p r i s e  t h e  p e r i m e t e r  w h i l e  t w o  s t o n e s  c o n s t i t u t e  t h e  

i n t e r i o r  f e a t u r e ,  T h e  g r e a t e s t  n u m b e r  o f  p e r i m e t e r  r o c k s  

( n = 1 5 )  a re  f o u n d  i n  t h e  n o r t h w e s t e r n  q u a d r a n t  w h , i l e  t h e  

f e w e s t  r o c k s  ( n = 3 )  a r e  foun 'd  i n  t h e  e a s t e r n  o c t a n t .  T h e  

g r e a t e s t  a r e a l  l o a d  * ( 6 1 4 6  crn2 ) i s  f o u n d  i n  t h e  s o u t h  

q u a d r a n t .  T h e  g r e a t e s t  v o l u m e t r i c  l o a d  ( 7 8 8 6 7  c c )  i s  f o u n d  
B 

i n  t h e  s o u t h w e s t  q u a d r a n t . :  T h e  i o n g e s t  a x i s  i s  t h e  NE-SW 

( 3 . 9 8  m e t e r s ) ,  w h i l e - t h e  s h o r t e s t  a x i s  i s  t h e  ENE-WSW ( 2 . 4 3  

m e t e r s ) .  T h e  d i r e c t i o n  t o  - t h e , a s s o c i a t e d  f o s s i l  b e a c h  i s  

n o r t h e a s t .  
$ 

T h i s  f e a t u r e  w a s  r a d L a l l y  mapped i n  1986 b y  D I A P .  No 

e x c a v a t i o n s  w e r e  c o n d u c t e d  a n d  n o  r a d i o c a r b o n  d a t e  i s  

a v a i l a b 1 . e  f o r  t h i s  f e ' a t u r e .  E x a m i n a t i o n  of  s u r f a c e  I 

artifacts i n  t h e  v i c i n i t y  i n d i c a t e  a l i k e l y  P r e - D o r s e t  

a f f i l i a t i o n .  T h i s  f e a t u r e  i s - t e n t a t i v e l y  a s s o c i a t e d  w i t h  

t h e  Late  . P r e - D o r s e t  Rocky  P o i n t  C o m p l e x .  

FeaLure 8 ( F i g u r e  B7  

T h i s  f e a t u r e  i s  a s m a l l  ( m e a n  r a d i u s  o f  1 . 4 5  meters ,  

. e s t i m a t e d  f l o o r  a r ea  o f  6 . 6 0  m 2 ) ,  v e r y  p o o r l y  d e f i n e d  t e n t  
4 

r i n g  w i t h  c o n f u s e d  i n t e r i o r .  , F o r t y - o n e  r o c k s  c o m p r i s e  t h e  

p e r i m e t e r  w h i l e  s e v e n  s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  

f e a t u r e .  T h e  g r e a t e s t  n u m b e r  o f  p e r i m e t e r  r o c k s  ( n = 1 5 )  a re  

f o u n d  i n  t h e  s o u t h w e s t e r n  q u a d r a n t  w h i l e  t h e  f e w e s t  r o c k s  



( n = 2 )  are f o u n d  i.n t h e  n o r t h w e s t e r n  o c t a n t .  The  g r e a t e s t  

a r ea l  l o a d  ( 5 1 8 6  c m 2 )  is  f o u n d  i n  t h e  w e s t  q u a d r a n t .  The  

g r e a t e s t  v o l u m e t r i c  l o a d  ( 5 0 3 3 5  c c )  i s  f o u n d  i n  t h e  w e s t  

q u a d r a n t .  The  l b n g e s t  a x i s  i s  t h e  NNE-SSW ( 3 . 3 3  m e t ~ r s ) ,  

w h i l e  t h e  s h o r t e s t  a x i s  i s  t h e  ESE-WNW ( 1 . 7 2  m e t e r s ) .  T h e  

d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  i s  n o r t h e a s t .  

T h i s  f e a t u r e  w a s  r a d i a l l y  mapped i n  1986 by  DIAP. No 

e x c a v a t i o n s  w e r e .  c o n d u c t e d  a n d  n o  r q d i o c a r b o n  d a t e  i s  

a v a i l a b l e  f o r  t h i s  f e a t u r e .  E x a m i n a t i o n  o f  s u r f a c e  

a r t i f a c t s  i n  t h e  v i c i n i t y  i n d i c a t e  a l i k e l y  P r e - D o r s e t  

a f f i l i a t i o n .  T h i s  f e a t u r e  i s  t e n t a t i v e l y  a s s o c i a t e d  w i t h  
r 

t h e  L a t e  P r e - D o r s e t  Rocky P o i n t  Complex .  

P 

T h i s  f e a t u r e  i s  a s m a 1 , l  (mean  r a d i u s  o f  1 . 2 6  mete r s ,  

e s t i m a t e d  f l o o r  a r e a  a f  4 . 9 9  m2 ) ,  p o o r l y  d e f i n e d  t e n t  r i n g  

w i t h  c o h f u s e d  i n t e r i o r .  ~ h i r t y - e ' i g h t  r o c k s  c o m p r i s e  t h e  

p e r i m e t e r  w h i l e  s i x  s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  f e a t u r e .  

The  g r e a t e s t  number  o f  p e r i m e t e r  r o c k s  ( n = 1 3 )  a r e  f o u n d  i n  
4: 

t h e  n o r t h e a s t e r n  q u a d r a n t  w h i l e  t h e  f e w e s t  r o c k s  ( n = 3 J  a re  . 

f o u n d  i n  t h e  w e s t e r n  a n d  s o u t h w e s t e r n  o c t a n t s .  The  g r e a t e s t  

a r e a l  l o a d  ( 6 5 2 3 8  c m 2 )  i s  f o u n d  i n  t h e  n o r t h e a s t  q u a d r a n t . .  

The  l o n g e s t  a x i s  i s  t h e  ESE-WNW 1 3 . 5 6  meters ) ,  w h i l e  t h e  

s h o r t e s t  a x i s  i s  the SE-NW ( 2 . 0 1  m e t e r s ) .  The  d i r e c t i o n  t o  

t h e  a s s o c i a t e d  f o s s f l  b e a c h  i s  n o r t h e a s t .  

T h i s  f e a t c r e  w a s  r a d i a l l y  mapped i n  1 9 8 6 ' b y  D I A P .  No 
4 

: e i c a v a t i o n s  w e r e  c o n d u c t e d  a n d  no  r a d i o c a r b o n  d a t e  i s  .' 

a v a i l a b l e  f o r  t h i s  f e a t u r e .  E x a m i n a t i o n  o f  s u r f a c e  



a r t i f a c t s  i n  t h e  v i c i n i t y  i n d i c a t e  a l i k e l y  P r e - D o r s e t  

a f f i l i a t i o n .  T h i s  f e a t u r e  i s  t e n t a t i v e l y  a s s o c i a t e d  w i t h  

t h e  L a t e  P r e - D o r s e t  Rocky P o i n t  Complex .  

T h i s  f e a t u r e  i s  a s m a l l  (mean  r a d i u s  o f  1 . 6 8  meters ,  

e s t i m a t e d  f l o o r  a rea  o f  8 . 8 7  m 2 ) ,  p o o r l y  d e f i n e d  t e n t  r i n g .  

N i n e t y - o n e  r o c k s  c o m p r i s e  t h e  pe r imete r  a n d  t h e r e  i s  n o  

i n t e r i o r  f e a t u r e .  The g r e a t e s t  number  o f  p e r i m e t e r  r o c k s  

( n = 3 5 )  a re  f o u n d  i n  t h e  n o r t h e a s t e r n  q u a d r a n t  w h i l e  t h e  

f e w e s t  r o c k s  ( n = 3 )  a re  f o u n d  i n  t h e  n o r t h w e s t e r n  o c t a n t .  

The  g r e a t e s t  a rea l  l o a d  ( 6 8 7 3  c m 2 )  i s  f o u n d  i n  t h e  n o r t h e a s t  
B 

q u a d r a n t .  The  l o n g e s t  a x i s  i s  t h e  NNE-SSW ( 4 . 4 7  m e t e r s ) ,  

w h i l e  t h e  s h o r t e s t  a x i s  i s  t h e  SSE-NNW ( 2 . 6 8  m e t e r s ) .  The  

d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  i s  n o r t h e a s t .  

T h i s  f e a t u r e  w a s  c o m p l e t e l y  e x c a v a t e d  b y  DIAP i n  1 9 8 5  

a n d  r a d i a l l y  mapped i n  1 9 8 6 .  A n a l y s i s  o f  a s s e m b l a g e  

c o m p o s i t i o n  by H e l m e r  i n d i c a t e s  a s s o c i a t i o n  w i t h  h i s  Late 

P r e - D o r s e t  Rocky- P o i n t  Complex .  A R  A c c e l e r a t o r  Mass 

S p e c t r o m e t e r  (AMS) c o r r e c t e d  r a d i o c a r b o n  a g e  o f  4060280  B P  

( - B e t a  1 6 5 5 4 )  o n  c h a r c o a l  i s  r e j e c ' t e d  as t o o  o l d  by H e l m e r .  

r e  1 7  ( F i g u r e  B 7 )  
* 

T h i s  f e a t u r e  i s  a s m a l l  ( m e a n  r a d i u s  o f  1 . 1 1  m e t e r s ,  

e s t i m a t e d  f l o o r  a r e a  o f  3 . 8 7  m Z ) ,  p o o r l y  d e f i n e d  t e n t  r i n g .  

E i g h t y ' - n i n e  r o c k s  c o m p r i s e  t h e  p e r i m e t e r  a n d  t h e r e  i s  no  

d i s c e r n i b l e  i n t e r i o r  f e a t u r e .  The  g r e a t e s t  number  o f  

p e r i m e t e r  r o c k s  ( n = 2 7 )  a r e  f o u n d  i n  t h e  n o r t h w e s t e r n  

q u a d r a n t  w h i l e  t h e  f e w e s t  r o c k s  ( n = 7 )  a r e  f o u n d  i n  t h e  



s o u t h e a s t e r n  o c t a n t .  The  g r e a t e s t  areal  l o a d  (6804 c m 2 )  i s  
3 

f o u n d  i n  t h e  s o u t h  q u a d r a n t .  The  l o n g e s t  a x i s  i s  t h e  ENE- 

, WSW (2.89 meters) ,  w h i l e  t h e  s h o r t e s t  a x i s  i s  t h e  SE-NW 

(1.81 meters).  The d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  

0 

i s  n o r t h e a s t .  

T h i s  f e a t u r e  w a s  c o m p l e t e l y  e x c a v a t e d  by  DIAP i n  1985 

' a n d  r a d i a l l y  mapped i n  1986. A n a l y s i s  o f  a s s e m b l a g e  

c o m p o s i t i o n  by  ~ e l m e r  i n d i c a t e s  a s s o c i a t i o n  w i t h  h i s  L a t e  

P r e - D o r s e t  Rocky P o i n t  Complex .  An A M S  c o r r e c t e d  

r a d i o c a r b o n  a g e  of  3800290 B P  ( B e t a  15391) o n  c h a r c o a l  i s  

r e j e c t e d  as  t o o  o l d  by H e l m e r .  

w - 2 7  Fe-e 20  ( F i g u r e  B8) 

T h i s  f e a t u r e  i s  a s m a l l  (mean  r a d i u s  o f  1 . 4 1  mete rs ,  

e s t i m a t e d  f l o o r  a rea  o f  6 . 2 5  m Z ) ,  r e a s o n a b l y  d e f i n e d  t e n t  

r i n g .  T h i r t y - s i x  r o c k s  c o m p r i s e  t h e  p e r i m e t e r  whi le  f i v e  

s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  f e a t u r e .  The g r e a t e s t  'number 
I 

o f  p e r i m e t e r  r o c k s  (n=15) are f o u n d  i n  t h e  s o u t h w e s t e r n  

q u a d r a n t  w h i l e  t h e  f e w e s t  r o c k s  (n=3) are f o u n d  i n  t h e  

s o u t h e a s t e r n  a n d  n o r t h w e s t e r n  o c t a n t s .  The  g r e a t e s t  areal  

l o a d  (3578 c m 2 )  i s  f o u n d  i n  t h e  s o u t h  q u a d r a n t .  The 

g r e a t e s t  v o l u m e t r i c  l o a d  (38308 c c )  i s  f o u n d  i n  t h e  s o u t h  

q u a d r a n t .  The l o n g e s t  a x i s  i s  t h e  E-W (3.96 meters ) ,  w h i l e  

t h e  s h o r t e s t  a x i s  i s  t h e  N - S  ( 2 . 5 4  m e t e r s ) . .  The  d i r e c t i o n  

t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  i~ n o r t h e a s t .  

T h i s  f e a t u r e  was r a d i a l l y  mapped i n  1986 by DIAP. No 
b 

e x c a v a t i o n s  were c o n d u c t e d  a n d  no  r a d i o c a r b o n  d a t e  i s  

a v a i l a b l e  f o r  t h i s  f e a t u r e .  E x a m i n a t i o n  o f  s u r f a c e  



\ a r t i f a c t s  i n  t h e  v i c i n i t y  i n d i c a t e  a l i k e l y  P r e - D o r s - e t  

a f f i l i a t i o n .  T h i s  f e a t u r e  i s  t e n t a t i v e l y  a s s o c i a t e d  w i t h  '+ 

t h e  L a t e  P r e - D o r s e t  Rocky  P o i n t  Complex .  
4 

- 
TD 

BkHn ( F i g u r e  B 8 )  

T h i s  f e a t u r e  i s  a s m a l l  (mean  r a d i u s  o f  1 . 2 7  m e t e r s ,  

e s t i m a t e d  f l o o r  area o f  9 . 0 8  m2 ) ,  p o o r l y  d e f i n e d  t e n y ' r i n g  
f .  A 

w i t h  c o n f u s e d  i n t e r i o r .  F o r t y - s e v e n  r o c k s  c o m p r i s e  t h e  ' 

p e r i m e t e r  w h i l e  t h r e e  s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  

f e a t u r e .  The g r e a t e s t  number  o f  p e r i m e t e r  r o c k s  (n= '15 )  are  . 
I 

" f o u n d  i n  t h e  e a s t e r n  q u a d r a n t  w h i l e  t h e  f e w e s t  r o c k s  ( ; = 3 )  .. 
-* 

a r e  f o u n d  i n  t h e  n o r t h e r n  a n d -  w e s t e r n  o c t h n t s .  The  g r e a t e s t  
'7 

a r e a l  l o a d  ( 6 1 0 4  c m Z )  is f ~ u n d  i n  t h e  s o u t h  q u i d r a n t .  The  ' 

g r e a t e s t  v o . l u m e t r i c  l o a d  ( 4 8 0 9 9  c c )  i s  f o u n d  i n  t h e  e a s t .  k 

q u a d r a n t .  The  l o n g e s t  a x i s  i s  t h e  NE-SW ( 3 . 0 3  m e t e r s ) ,  
. .. 

w h i l e  t h e  s h o r t e s t  a x i s  i s  t h e  SE-NW- i .x.  90 meters r. The  
d 

d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  'bcAch is  n o r t h e a s t .  

T h i s  ' f e a t u r e  w a s  r a d i a l l y  mapped in  1 9 8 6  by DIAP. N O ' -  

e x c a v a t i o n s  w e r ;  c o n d u c t e d  a n d  no  r a d i o c a r b o n  d a t e  i s  

a v a i l a b l e  f o r  t h i s  f e a t u r e .  E x a m i n a t i o n  o f  s u r f a c e  ,. 

a r t i f a c t s  i n  t h e  v i c i n i t y  i n d i c a t e  a l i k e l y  P R - D o r s e t  

a f f i l i a t i o n .  T h i s  f e a t u r e  i s  t e n t a t i v e l y  a s s o c i a t e d  w i t h  
- .  

w 

t h e  L a t e  P r e - D o r s e t  Rocky P o i n t  Complex .  
I 

F e a t u r e  ( F i g u r e  B 8 )  i - 

T h i s  f e a t u r e  i s  a medium s i z e d  (mean  r a d i u s  o f  2 . 0  d" 
meters ,  e s t i m a t e d  f l o o r  a r e a  o f  1 3 . 5 9  m2 1 ,  v e r y ' p o b r l ~  

d e f i n e d  t e n t  r i n g  w i t h  a w e l i  d e v e l o p e d  a x l a l  f e a t u r e .  * 

T h i r t y - t h r e e  r o c k s  c o m p r i s e  t h e  p e r i m e t e r  w h i l e  f i f t y - s i x  



s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  f e a t d r e .  The g r e e t e s t . n u m b e r  

\ 
o f  p e r i m e t e r  r o c k s  ( n - 1 3 )  are found  i n  t h e  w e s t e r n  q u a d r a n t  

. . 
w h i l e  t h e  f e w e s t  r o c k ?  ( n = O )  a r e  found  i n  t h e  s o u t h w e s t e r n  

o c t a n t .  The g r e a t e s t  a r e a l  l o a d  (3618.  c m 2 )  i s  f o u n d  i n  t h e  
t 

n o r t h w e s t  q u a d r a n t .  The l o n g e s t  a x i s  i s  t h e d  SSE-NNW ( 4 . 9 2  
.. 

mete r s ) ,  w h i l e  t h e  s , h o r t e s t  a x i s  i s  t h e  E-W ( 3 . 5 4  meters) .  
\ .  

The d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  i s  w e s t . '  

T h i s  f e a t u r e  w a s  mapped a n d  t e s t  e x c a v a t e d  d u r i n g  t h e  

summer o f  1986 by DIAP. . A n a l y s i s  of r e c o v e r e d  a r t i f a c t s  by 

Helrner i n d i c a t e s  c o n n e c t i o n s  w i t h  h i s  ~ i p e  Hardy Complex o f  

T r a s a s i t i o n a l    or set a f f i n i t i e s .  A c o r r e c t e d  r a d i o c a r b o n  a g e  

o f  2710+60 BP ( B e t a  1 5 3 9 3 )  i s  c o n s i s t e n t  w i t h  t h i s  . 

a s s i g n m e n t .  

b .  

Fern-re 2 ( F i g u c e  B8)  

T h i s  f e a t u r e  is  a s m a l l  (mean r a d i u s  of .1 .71  meters, 

e s t i m a t e d  f l o o r  a r e a  o f  9 . 1 9  m2), r e a s o n a b l y  w e l l  d e f i h e d  

c i r c u l a r  t e n t  r i n g  w i t h  i n t e r i o r  f e a t u r e ,  F i f t y  r o c k s  

c o m p r i s e  t h e  p e r i m e t e r  w h i l e  t w e n t y - s i x  s t o n e s  c o n s t i t u t e  

t h e  i n t q r i o r  f e a t u r e .  The g r e a t e s t  number o f  p e r i m e t e r  

r o c k s  ( n = 1 7 ) - a r e  found i n  t h e  n o r t h w e s t e r n  q u a d r a n t  w h i l e  

t h e  f e w e s t  r o c k s  ( n = 3 )  a r e  f o u n d  i n  t h e  e a s t e r n  o c t a n t .  The 

g r e a t e s t  a r e a l  l o a d  ( 8 9 5 5  c m 2 )  i s  found  i n  t h e  n o r t h w e s t  

q u a d r a n t .  The l o n g e s t  a x i s  i s  t h e  E-W ( 4 . 0 0  m e t e r s ) ,  w h i l e  

t h e  s h o r t e s t  a x i s  i s  t h e  ESE-WNW ( 3 . 0 8  m e t e r s ) .  The 

d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  i s  eas t .  

T h i s  f e a t u r e  was t e s t e d  i n  1985 and  e x c a v a t i o n s  w e r e  

c o m p l e t e 4  i n  1986 by D I A P .  The f e a t u r e  h a s  b e e n  a t t r i b u t e d  



. . 
b.y H e l m + r  t o  h i s  Cape  H a r d y  Corpp lex  o f   ransi sit i o n a l  ~ o r & e t  - \ 

J 

a f f i l i a t i o n s .  . A c d r r e c t e d  r a d i o c a r b o n  age' o f  28802190'  BP 

( B e t a  1 5 3 9 4 )  is c b n s i s t e n t  w i t h  t h i s  a s s i g n m e n t .  . 
- e e u r e  1 ( ~ i g u r e  B 9 )  . - CT 

.-. 
T h i s  f e a t u r e  i s  a medium s i z e d  (mean  c a d i u s  o f  1 . 9 8  

meters, e s t i m a t e d  f l o o r  area o f  1 2 . 3 2  m 2 ) ,  r e a s o n a b l y  w e l l  

d e f i n e d  c i r c u l a r  t e n t  r i n g ,  w i t h  a w e l l  d e v e l o p e d  a x i a l  ,. 
\ 

f e a t u r e .  ~ h i r t ~ l ' f o u r  r o c k s  c o m p r i s e  t h e  p e r i m e t e r  w h i l e  
- 

e i g h t e e n  s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  f e a t u r e .  The  

g r e a t e s t  number  o f  p e r i m e t e r  r o c k s  ( n = 1 4 )  ar; f o u n d  i n  t h e  

s o u t h w e s t e r n  q u a d r a n t  w h i l e  t h e  f e w e s t  r o c k s  ( n = l )  are  f o u n d  

i n  t h e  n o r t h e a s t e r n  o c t a n t .  The  g r e a t G s t - a r e a l  l o a d " ( 1 8 9 0  

cm2-) i s  f o u n d  i n  t h e  s o u t h w e s t  q u a d r a n t .  The g ~ e a t e s t  

v o l u m e t r i c  l o a d  ( 1 4 8 5 5  c c )  is  f o u n d  i n  t h e  s o u t h w e s t  

q u a d r a n t .  T h e , l o n g e s t  a x i s  i s  t h e  E-W ( 4 . 9 0  m e t e r s ) , ' w h i l e  " , 

t h e  s h o r t e s t  a x i s  i s  t h e  N - S  ( 3 . 5 6  m e t e r s ) .  . T h e  d i r e c t i o n  

t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  i s  n o r t h w e s t .  
4 .  

T h i s  f e a t u r e  was r a d i a l l y  mapped by  D I A P  i n  1 9 8 6 :  

T h e r e  w e r e  no  s u r f a c e  a r t i f a c t s  o b s e r v e &  w i t h - t h i s  f e a t u r e  

b u t , '  b a s e d  upon b e a c h  e l e v a t i o n  a n d  a r c h i t e c t u r a l  s t y l e ,  i t  - 
1 

may b e  a s s o c i a t e d  w i t h '  e i t h e r .  L a t e  P r e - D o r s e t  o r  

T r a n s i t i c n a l  D o r s e t .  

T h i s  f e a t u r e  i s  a s m a l l  (mean  r a d i u s  o f  1 . 7 5  m e t e r s ,  

e s t i m a t e d  f l o o r  a r e a  o f  9 . 6 2  m 2 ) ,  r e a s o n a b l y  w e l l  d e f i n e d  

c i r c u l a r  t e n t  r i n g  w i t h  a w e l l  d e v e l o p e d  a x i a l  f e a t u r e .  

T w e n t y - f i v e ' r o c k s  c o m p r i s e  t h e  p e r i m e t e r  w h i l e  f i f t e e n  



s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  f e a t u r e .  The  g r e a t e s t  number  , 

+ .  

o f  p e r ' i m e t e r  r o c k s  ( n = 8 )  are f o u n d  i n  t h e  s o u t h e a s t e r n  a n d  

s o u ' , h e r n  q u a d r a n t s  w h i l e  t h e  f e w e s t  r o c k s  ( n = l )  are f o u n d  i n  
p 

t h e  n o r t h w e s t e r n  o c t g n t .  The  g r e a t e s t  a real  l o a d  (15l'O c m a )  

is f o u n d  i n  t h e  w e s t  q u a d r a n t .  The  g r e a t e s t  v o l u m e t r i c  l o a d  

( 1 6 1 9 1  ' e c )  i s . f o u n d  i .n  t h e  w e s t  q u a d r a n t .  The  l o n g e s t  a x i s  
' I  1 

i s  t h e  N - S  (4.07 m e t e r s ) ,  w h i l e d t h e  s h o r t e s t  a x i s  i s  t h e  P 

9 ESE-WNW ( 3 . 1 3  mete r s ) .  The  d i r e c t i o n  t o  t h e  a s s p c i a t e d  

f o s s i l  b e a c h  i s  n o r t h e a s t .  

 his f e a t u r e  w a s  r a d i a l l y  mapped by  D I A P  i n  1 9 8 6 .  

T h e r e  w e r e , n o  s u r f ' a c e  a r t i f a c t s  o b s e r v e d  w i t h  t h i s  f e a t u r e  

b u t ,  b a s e d  upon b e a c h  e l e v a t i o n  a n d  a r c h i t e c t u r a l  s t y l e ,  .it 

may b P  a s s o c i a t e d  w i t h  e i t h e r  L a t e  P r e - D o r s e t  o r  

T r a n s i t i o n a l  D o r s e t .  

r e  4 6  ( F i g u r e  B9)  f 
T h i s  f e a t u r e  i s  3 me4ium s i z e d  (mean  r a d i u s  o f  1 . 9 5  

me.ers ,  e s t i m a t e d  f l o o r ' a r e a  o f  1 1 . 9 5  mZ ) ,  v e r y  well d e f i n e d  

d e f i n e d  s u b - r e c t a n g u l a r  t e n t  r i n g .  F o r t y - o n e  r o c k s  c o m p r i s e  

t h e J p e r i m e t e r  w h i l e  two s t o n e s  c o n e t i t u t e  t h e  i n t e r i o r  - * 
f e a t u r e .  The g r e a t e s t  number  o f  perimeter r o c k s  ( n = 1 2 )  are  

f o u n d  i n  t h e  n o r t h e a s t e r n ,  s o u t h w e s t e r n  a n d  w e s t e r n  

' Y 

q u a d r a n t s  w h i l e ?  t h e  f ew-es t  r o c k s  ( n = 4 )  a re  f o u n d  i n  t h e  

n o r t h e r n  a n d  s o u t h e a s t e r n  o c t a n t s .  The  g r e a t e s t  a rea l  l o a d  
I 

( 6 3 1 2  c m 2  ) i's f o u n d  i n  t h e  s 6 u t h w e s t  q u a d r a n t .  The g r e a t e s t  

v o l u m e t r i c  l o a d  ( 9 9 7 7 3  c c )  i s  f o u n d  i n  t h e  s o u t h w e s t  

q u a d r a n t .  The 1 o n g e s t . a x i s  i s  t h e  NNE-SSW (4.80 m e t e r s ) ,  



* e 
n 

3 

x 
a \ 

m .  0- 

t? - 
0 

w h i l e  t h e  s h o r t e s t  a x i s  is  t h e  SE-WW ( 3 . 3 a 6  m e t g r s ) %  The  

d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  is  s o & t h .  
$3 r 

T h i s  f e a t u r e  w a s  r a d i a l l y  mapped b; 'DIAP i n  1987. 
' . 

S u r f a c e  a r t i f a c t s  i n  d i r e c t  a s s o c i a t i o n  i n d 4 c a t e  D o r s e t  

a f f i l i a t i o n  - f o r  t h i s  f e a t u r e .  However ,  t h e  e x t r e m e  
i 

c o m p l e x i t y  o f  o c c u p a t i o n  a t  t h i s  s i t e  make a T h u l e  

, a t t r i b u t i o n  p o s s i b l e  as w e l l .  No r a d i o c a r b o n  d a t e  e x i s t s  

f o r  t h i s  f e a t u r e .  

&Hh-1 F m t w e  4 7  ( F i g u r e  B 9 )  

T h i s  f e a t u r e  i s  a medium s i z e d  (mean  r a d i u s  o f  1 . 8 3  

reeters, e s t i m a t e d  f l o o r  area o f  1 0 . 5 2  m 2 ) ,  r e a s o n a b l y  w e l l  

d e f i n e d  s u b - r e c t a n g u l a r  t e n t  r i n g .  F i f t y - t w o  r o c k s  c o m p r i s e  

t h e  perimeter w h i l e  f o u r  s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  

f e a t u r e .  T h e  g r e a t e s t  number o f  p e r i m e t e r  r o c k s  ( n = 1 7 )  are , 

f o u n d  i n  t h e  n o r t h g r n  q u a d r a n t  w h i l e  t h e  f e w e s t  r o c k s  ( n = 3 )  

are f o u n d  i n  t h e  s o u t h w e s t e r n ,  e a s t e r n  a n d  s o u t h e r n  o c t a n t s .  

The g r e a t e s t  a rea l  load  ( 4 7 4 7  c m 2 )  is f o u n d  i n  t h e  n o r t h  

q u a d r a n t ,  The g r e a t e s t  v o l u m e t r i c  l o a d  ( 4 8 3 0 6  c c )  is f o u n d  

i n  t h e  n o r t h  q u a d r a n t .  The  l o n g e s t  a x i s  i s  t h e  SSE-NNW 

( 4 . 0 6  m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  i s  t h e  ESE-WNW ( 3 . 0 3  

m e t e r s ) .  The d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  is 

s o u t h .  

T h i s  f e a t u r e  w a s  r a d i a l l y  mapped by  D I A P  i n  1 9 8 7 .  

S u r f a c e  a r t i f a c t s  i n  d i r e c t  a s s o c i a t i o n  i n d i c a t e  D o r s e t  

a f f i l i a t i o n  f o r  t h i s  f e a t u r e .  However ,  ' t h e  e x t s e m e  

c o m p l e x i t y  o f  o c c u p a t i o n  a t  t h i s  s i t e  make a T h u l e  
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a f t r i b u t i o n  p o s s i b l e  as w e l l .  N o  r a d i o c a r b o n  d a t e  e x i s t s  

f o r  t h i s  f e a t u r e .  

t i  

I eat- ( F i g u r e  B10)  

T h i s  f e a t u r e  i s  a s m a l l  (mean  k a d i u s a o f  1 . 5 6  meters,  ' 
f 

e s t i m a t e d  f l o o r  area o f  7 . 6 5  rn2 ) , - w e l l  d e f i n e d  s u b -  
\ 

r e c t a n g u l a r  t e n t  r i n g .  T h i r g y - e i g h t  r o c k s  c o m p r i s e  t h e  

-a 
p e r i m e t e r  w h i l e  t h r e e  s t o n e s  c o n s t i t u t e  t h e  i n t k r i o r  

- f e a t u r e .  The g r e a t e s t  number  o f  p e r i m e t e r  r o c k s  ( n = 1 2 )  a re  

f o u n d  i n  t h e  n o r t h e a s t e r n  q u a d r a n t  w h i l e  t h e  f k w e s t  r o c k s  
* 

( n = 2 )  are  f o u n d  i n  t h e  s o u & h w e s t e r n  o c ' t a n t s .  The  g r e a t e s t  

a rea l  l o a d  ( 4 4 3 7  c m z j  i s  f o u n d  is* t h e  e a s t  q u a d r a n t .  The 
* 

g r e a t e s t  v o l u m e t r ~ c  l o a d  ( 6 1 7 0 0  c c )  i s  f o u n d  i n  t h e  e a s t  
@ 

q u a d r a n t .  The l o n g e s t  a x i s  i s  t h e  NNBE-ssw ( 3 . 4 7  mete r s ) ,  

4 

w h i l e  the s h o r t e s t  a x i s  is t h e  ESE-WNW ( 2 . 4 7  meters) .  - The 
* 

1 * 

d i r e c t i o n  t o '  t h e  a s s o c i a t e d  f o s s i l  be'ach i s  s o u t h .  

T h i s  f e a t u r e  w a s  r a d i a l l y  mapped by D I A P  i n  1 9 8 7 .  
* 

9 

S u r f a c e  a r t i f a c t s  i n  d i r e c t  a s s o c i a t i o n  i n d i c a t e  ~ o r s g t  P 

0 

al 
I 

af  f  i l i a t  on- f o r  t h i s  f e a t u r e  . ~ o u ~ v e r ,  t h e  e x t r e m e  
+a 

c o m p l e x i t y  o f  o c c u p a t i o n  a t  t h i s  s i t e  make a T h u l  
" I 

a t t r i b u t i o n  p o s s i b l e  a s  well? ' No r a d o c a r b o n .  d a t e  e x i s t s  

f o r  t h i s  f e a t u r e .  

- e a t u r e  5 3  ( F i g u r e  B 1 0 )  
C 

T h i s  f e a t u r e  i s  a rnedidrn s i z e d  (mean  r a d i u s  o f  1 . 9 1  
+ .  

m 

meters,  e s t i m a t e d  f l o o r  area '-  1 1 . 4 6 ,  r n 2 ) ,  w e l l  d e f i n e d  s u b -  

r e c t a n g u l a r  t e n t  r 5 n g .  T h i r t y - f o u r  roc"ks c o m p r i s e  t h e  :; :< 

p e r i m e t e r  w h i l e  o n e  s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  f e a t u r e .  

The g r e a t e s t  pumber  o f  p e r i m e t e r  r o c k s  ( n = l l )  a r e  f o u n d  i n  



dhe s o u t h w e s t e r n  q u a d r a n t  w h i l e  t h e  f e w e s t  r o c k s  ( n = 2 )  are 

I f o u n d  i n  t h e  s o u t h e r n  o c t a n t .  The  g r e a t e s t  areal  l o a d : ( 7 4 4 8  

cm2 ) i s  f o u n d  i n  t h e  s o u t h w e s t  q u a d r a n t .  The  g r e a t e s t  .. 
v o l u m e t r i c  l o a d  ( 1 0 0 5 0 6  c c )  i s  f o u n d  i n  t h e  s o u t h w e s t  

q u a d r a n t .  The  l o n g e s t  a x i s  i s  t h e  SSE-NNW ( 4 . 3 3  m e t e r s ) ,  
P 

w h i l e  t h e  s h o r t e s t  a x i s  i s  t h e  g - W  ( 3 . 2 2  m e t e r s ) .  T h e  
$ 

d i r e c t i o n  t o ' t h e  as+.sociated f o s s i l  b e a c h  is  s o u t h .  

T h i s  f e a t u r e  w a s  r a d i a l l y  mapped b y  D I A P  i n  1 9 8 7 ,  

S u r f a c e  a r t i f a c t s  i n  ' d i r e c t  a s s o c i a t i o n  i n d i c a t e  D o r s e t  

a f f i l i a t . i o n  f o r  t h i s  f e a t u r e .  Howeve r ,  t h e  e x t r e m e  
I 

* / - c o m p l e x i t y  o f  o c c u p a t i o n  a t  t h i s  s i t e  make a T h u l e  L 

h 

a t t r i b u t i o n  p o s s i b l e  as  w e l l .  No y a d i o c - a r b c n  d a t e  e x i s t s  

f o r  t h i s  f e a t u r e .  

RcHh-1 F e a t u r e  58  ( F i g u r e  B 1 0 )  

T h i s  f e a t u r e  i s  n medium s i z e d  (mean  r a d i u s  o f  1 . 9 7  

meters ,  e s t i m a t e d  f l o o r  area o f  1 2 . 1 9  m 2 ) ,  w e l l  d e f i n e d  s u b -  

r e c t a n g u l a r  t e n t  r i n g .  T w e n t y - e i g h t  r o c k s  c o m p r i s e  t h e  

' p e r i m e t e r  a n d  no l  i n t e r n a l  f e a t u r e  i s  p r e s e n t .  The  g r e a t e s t  

number  o f  p e r i m e t e r  r o c k s  ( n = 9 )  a r e  f o u n d  i n  t h e  s o u t h e r n  

q u a d r a n t ' w h i l e  t h e  f e w e s t  r o c k s  ( n - 1 )  a re  f o u n d  i n  t h e  

s o u t h e a s t e r n  o c t a n t .  The  g r e a t e s t  a r ea l  l o a d  ( 5 8 2 7  c m 2 )  i s  

f o u n d  i n  t h e  s o u t h  q u a d r a n t .  T h e  g r e a t e s t  v o l u m e t r i c  l o a d  

( 7 9 7 5 1  c c )  i s  f o u n d  i n  t h e  s o u t h  q u a d r a n t .  The  l o n g e s t  a x i s  

i s  t h e  NNE-SSW ( 4 . 2 1  m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  is  t h e  

EXE-WSW (2.6.9 m e t e r s ) .  The  d i . r e c t i o n  t o  t h e  a s s o c i a t e d  

f o s s i l  b e a c h .  i s  s o u t h .  . 
1 



\ 

T h i s  f e a t u r e  w a s  r a d i a l l y  mapped by D I A P  i n  1 9 8 7 .  

S u r f a c e  a r t i f a c t s  i n  d i r e c t  a s s o c i a t i o n  i n d i c a t e  D o r s e t  

affiliation f o r  t h i s  f e a t u r e .  Howeve r ,  t h e  extreme 

c o m p l e x i t y  o f  o c c u p a t i o n - a t  t h i s  s i t e  make a T h u l e *  

a t t . r i b u t i o n  p o s s i b l e  a s  w e l l .  No r a d i o c a r b o n  d a t e  e x i s t s  

f o r  t h i s  f e a t u r e .  

t F e a b ~ L  ( F i g u r e  B l O )  

T h i s  f e a t u r e  is a  s m a l l  ( m e a n  r a d i u s  of 1 . 7 3  m e t e r s ,  

e s t i m a t e d  f l o o r  a r e a  o f  9 . 4 0  m 2 ) ,  r e a s o n a b l y  well  d e f i n e d  

o v o i d  t e n t  r i n g  w i t h  c o n f u s e d  i n t e r i o r .  N i n e t y - t h r e e  r o c k s  

c o m p r i s e  t h e  p e r i m e t e r  w h i l e  n i n e  s t o n e s  c o n s t - i t u t e  t h e  

i n t e r i o r  f e a t u r e .  The  g r e a t e s t  number  o f  p e r i m e t e r  r o c k s  

( n = 2 9 )  a r e  f o u n d  i n  t h e  s o u t h e r n  q u a d r a n t  w h i l e  t h e  f e w e s t  

r o c k s  ( n = 9 )  a r e  f o u n d  i n  t h e  n o r t h e r n ,  n o r t h e a s t e r n  a n d  

e a s t e r n  o c t a n t s .  The  g r e a t e s t  a rea l  l o a d  ( 5 3 7 3  c m 2 )  i s  
\ 

f o u n d  i n  t h e  s o u t h  q u a d r a n t . '  The  g r e a t e s t  ' v o l u m e t r i c  l o a d  

( 2 4 3 0 1  c c )  i s  f o u n d  i n  t h e  s o u t h  q u a d r a n t .  The  l o n g e s t  a x i s  

i s  t h e  E-W ( 4 . 0 8  m e t e r s ) ,  ;bile t h e  s h o r t e s t  a x i s  i s  t h e  NE- 

Sh' ( 2 . 9 8  m e t e r s ) .  The  d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  

b e a c h  js n o r t h e a s t .  

T h i s  f e a t u r e  w a s  r a d i a l l y  mapped by  D I A P  i n  1 9 8 7 .  No 

e x c a v a t i o n s  w e r e  c o n d u c t e d  a n d  no  r a d i o c a r b o n  dates are  

a v a i l a b l e .  E x a m i n a t i o n  o f  d i r e c t l y  a s s o c i a t e d  a r t i f a c t s .  

i n d i c a t e  d e f i n i t e  L a t e  P r e - D o r s e t  a f f i l i a t i o n s .  

6. 

uls B o l n t  F e a t u r e  2 ( F i g u r e  B11 ) 

T h i s  f e a t u r e  i s - a  s m a l l  ( m e a n  r a d i u s  o f  1 . 2 3  meters ,  

e s t i m a t e d  f l o o r  a r e a  o f  4 . 7 5  mZ ) ,  r e a s o n a b l y  well d e f i n e d  



c i r c u l a r  t e n t  r i n g  w i t h  a somewhat  c o n f u s e d  i n t e r i o r .  

F i f t y - n i n e  r o c k s  c o m p r i s e  t h e  perimeter a n d  n o  i n t e r i o r  

f e a t u r e  l s ' p r e s e n t .  The  g r e a t e s t  number  o f  p e r i m e t e r  r o c k s  

( n = 2 1 )  .are found"  i n  t h e  s o u t h e r n  q u a d r a n t  w h i l e  t h e  f e w e s t  

r o c k s  ( n = 5 )  a re  f o u n d  i n  t h e  n o r t h w e s t e r n  and w e s t e r n  

o c t a n t s .  The g r e a t e s t  a r e a l  l o a d  ( 3 0 9 8  c m 2 )  i s  f o u n d  i n  t h e  

s o u t h  q u a d r a n t .  The  g r e a t e s t  v o l u m e t r i c  l o a d  ( 1 4 2 6 2  c c )  i s  

f o u n d  i n  t h e  s o u t h  q u a d r a n t .  The  l o n g e s t  a x i s  i s  * t h e  NNE- 

SSW ( 3 . 0 7  m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s - i s  t h e  ESE-WNW 

( 1 . 9 1  m e t e r s ) .  The  d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  
\ 

is  n o r t h e a s t .  

T h i s  f e a t u r e  w a s  r a d i a l l y  mapped by  DIAP i n  1 9 8 7 .  No 

e x c a v a t i o n s  w e r e  c o n d u c t e d  a n d  no  r a d i o c a r b o n  d a t e s  a re  

a v a i l a b l e .  E x a m i n a t i o n  o f  d i r e c t l y  a s s o c i a t e d  a r t i f a c t s  

i n d i c a t e  d e f i n i t e  L a t e  P r e - D o r s e t  a ' f f i l i a t i o n s .  

IS P o ~ n t  F e a u r e  3 ( F i g u r e  B 1 1 )  

T h i s  f e a t u r e  i s . a  s m a l l  ( m e a n  r a d i u s  o f  1 . 4 1  me te r s ,  

e s t i m a t e d  f l o o r  a rea  o f  6 . 2 5  mZ ) ,  r e a s o n a b l y  w e l l  d e f i n e d  

c i r c u l a r  t e n t  r i n g .  E i g h t y - n i n e  r o c k s  c o m p r i s e  t h e  

p e r i m e t e r  a n d  no  i n t e r i o r  f e a t u r e  w a s  i d e n t i f i e d .  The 

g r e a t e s t  number  o f  p e r i m e t e r  r o c k s  (11.31) a re  f o u n d  i n  t#e 

n o r t h e a s t e r n  q u a d r a n t  w h i l e  t f e w e s t  r o c k s  ( n = 5 )  are  f o u n d  

i n  t h e  w e s t e r n  o c t a n t .  The  g r e a t e s t  a r ea l  l o a d  ( 5 1 0 5  c m Z )  . 

1s f o u n d  i n  t h e  n o r t h e a s t  q u a d r a n t .  The  g r e a t e s t  v o l u m e t r i c  

l o a d  ( 1 8 1 8 7  c c )  i s  f o u n d  i n  t h e  n o r t h e a s t  q u a d r a n t .  The  

l o n g e s t  a x i s  i s  t h e  NNE-SSW ( 3 . 5 7  m e t e r s ) ,  w h i l e  t h e  



s h o r t e s t  a x i s  is t h e  E-W ( 2 . 2 5  m e t e r s ) .  T h e  d i r e c t i o n  t o  

- - . . t h e  a s s o c i a t e d  f o s s i l  b e a c h  i s  e a s t .  - 
T h i s  f e a t u r e  w a s  r a d i a l l y  mapped b y  DIAP i n  1 9 8 7 .  No 

e x c a v a t i o n s , w e r e  c o n d u c t e d  a n d  n o  r a d i o c a r b o n  d a t e s  a r e  

a v a i l a b l e .  E ~ a r n i n a t ~ o n  o f  d i r e c t l y  a s s o c i a t e d  a r t i f a c t s  

i n d i c a t e  d e f i n i t e  L a t e  P r e - D o r s e t  a f f i l i a t i o n s .  

1 s  Feature 4 ( F i g u r e  B 1 1  ) 

T h i s  f e a t u r e  i s  a s m a l l  ( m e a n  r a d i u s  o f  1 . 5 0  m e t e r s ,  

e s t i m a t e d  f l o o r  a rea  o f  . 7 . 0 7  m 2 ) ,  r e a s o n a b l y  w e l l ,  d e f i n e d  

c i r c u l a r  . t e n t  - r i n g  w i t h  a s o m e w h a t  c o n f u s e d  i n t e r i o r .  One 

h u n d r e d  a n d  e i g h t  r o c k s  c o m p r i s e  t h e  p e r i m e f e r  w h i l e  f i v e  - 
s t o n e s  c o n s t i t u t e  t h e  i n t e r i o r  f e a t u r e .  T h e  g r e a t e s t  n u m b e r  

o f  p e r i m e t e r  r o c k s  ( n = 3 8 )  a r e  f o u n d  i n  t h e  n o r t h w e s t e r n  

q u a d r a n t  w h i l e  t h e  f e w e s t  r o c k s  ( n = 9 )  a r e  f o u n d  i n  t h e  
' 

n o r t h e a s t e r n  o c t a n t .  T h e  g r e a t e s t  a r e a l  l o a d  ( 6 - 6 2 5  c m 2 )  , i s  

f o u n d  i n  t h e  n o r t h w e s t  q u a d r a n t .  T h e  g r e a t e s t  v o l u m e t r i c  

l o a d  ( 2 1 1 1 2  c c )  i s  f o u n d  i n  the n o r t h  q u a d r a n t .  T h e  l o n g e s t  

a x i s  i s  t h e  SSE-NNW ( 3 . 8 2  m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  

i s  t h e  ENE-WSW ( 2 . 2 8  m e t e r s ) .  T h e  d i r e c t i o n  t o  t h e  

a s s o c i a t e d  f o s s i l  b e a c h  i s  e a s t .  

T h i s  f e a ' t u r e  w a s  r a d i a l l y  mapped b y  D I A P  i n  1 9 8 7 .  No 

e x c a v a t i o n s  w e r e  c o n d u c t e d  a n d  n o  r a d i o c a r b o n  d a t e s  a re  

a v a i l a b l e .  E x a m i n a t i o n  o f  d i r e c t l y  a s s o c i a t e d  a r t i f a c t s  

i n d i c a t e  d e f i n i t e  La t e  P r e - D o r s e t  a f f i l i a t i o n s .  

S k r u i s  P o i n t  Feature 5 ( F i g u f e  B 1 1 )  

T h i s  f e a t u r e  i s  a s m a l l  ( m e a n  r a d i u s  o f  0 . 8 7  me t e r s ,  

e s t i m a t e d  f l o o r  a r e a  o f  2 . 3 8  mZ ) ,  p o o r l y  d e f i n e d  c i r c u l a r  



t e n t  r i n g .  S i x t y - t w o  r o c k s  c o m p r i s e  t h e  per imeter  w h i l e  n o  

i n t e r i o r  f e a t u r e  w a s  n o t e d .  The  g r e a t e s t  number  o f  

p e r i m e t e r  r o c k s  ( n = 2 5 )  . a r e '  f o u n d  i n  t h e  w e s t e r n  q u a d ' r a n t  

w h i l e  t h e  f e w e s t  r o c k s  ( n = 3 )  a r e  f o u n d  i n  t h e  n o r t h e r r i b  

o c t a n t .  The  g r e a t e s t  a rea l  l o a d  ( 4 2 1 2  c m 2 )  i s  f o u n d  i n  t h e  

w e s t  q u a d r a n t .  Th6 g r e a t e s t  v o l u m e t r i c  l o a d  ( 1 5 1 8 7  c c )  is  

f o u n d  i n  t h e  w e s t  q u a d r a n t .  The  l o n g e s t  a x i s  i s  t h e  SE-NW 

t 2 . 0 5 -  m e t e r s ) ,  w h i l e  t h e  s h o r t e s t  a x i s  i s  t h e  E-W ( 1 . 4 2  

m e t e r s ) .  The d i r e c t i o n  t o  t h e  a s s o c i a t e d  f o s s i l  b e a c h  i s  

e a s t .  

~ h i s ~ f e a t u r e  w a s  r a d i a l l y  mapped by D I A P .  i n  1 9 8 7 .  , No 

e x c a v a t i o n s  w e r e  c o n d u c t e d  a n d  no r a - d i o c a r b o n  d a t e s  a r e  

a v d i l a b l e .  E x a m i n a t i o n *  o f  d i r e c t l y  a s s o c i a t e d  a r t i f a c t s  

i n k a t e  d e f i n i t e  La t e   re- ors set a f f i l i a t i o n s .  . 
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