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Table 25.  Results of the eontinued heuristie sealing. 

Subsistenee equipment (sealed) 
Subsistenee equipment 

Mound 44 vs.  Mound 8 LX2 3 .5 1 4  .50>p>.30 
LX2 23.299 p<.OOI 
LX2 8.280 .05>p>.02. 

Mound 44 vs. fauna remains Mound 8 
Fauna remains Mound 44 vs. subsistenee equipment Mound 8 

Table 26. Results of the eontinued heuristie sealing. 

Mound 44 equipment vs.  Mound 44 fauna 
Mound 8 equipment vs.  Mound 8 fauna 
Subsistenee equipment (sealed) Mound 44 vs. Mound 8 
Fauna remains (sealed) Mound 44 vs. Mound 8 
Subsistenee equipment Mound 44 vs. fauna remains Mound 8 
Fauna remains Mound 44 vs.  subsistenee equipment Mound 8 

Table 27. Results of the final heuristie sealing. 

Mound 44 equipment vs. Mound 44 fauna 
Mound 8 equipment vs.  Mound 8 fauna 
Subsistenee equipment {se al ed) Mound 44 vs.  Mound 8 
Fauna remains (sealed) Mound 44 vs. Mound 8 
Subsistenee equipment Mound 44 vs. fauna remains Mound 8 
Fauna remains Mound 44 vs. subsistenee equipment Mound 8 

and 2 1 .  As this taskonomic cate go ry has not yet been 
corrected or scaled for its inherent tool/tool-kit rela­
tion, the frequencies were scaled down to the closest 

j n�r of their expected values in the foregoing 
tests. Th�his fashion the Mound 44 frequency of 94 
was scalep down to 79 and that of Mound 8 east 
house from 64 to 59.  Subsequent testing (appendix 
1 1 ) demorstrated increased proportional homoge­
neity witliin the mounds, between the mounds and in 
the cross-sample checks. 

The Mound 44 LX2 was reduced to 1 3 .530 
( .O l >p>.OO I )  as was that for Mound 8 ,  i .e .  5 .97 1 
( .20>p> . 1 O) .  The same set of cross-sample checks 
demonstrated the improved fit (table 25).  

The Fauna Remains (scaled) Mound 44 vs. Mound 
8 test was not affected by this tertiary step in the 
heuristic scaling. A diagnosis of significant over­
representation of the Chi-square coefficients of that 
analysis as well as the results of the foregoing 
analyses which yielded significant differences, i .e. 
Subsistence Equipment Mound 44 vs.  Fauna Re­
mains Mound 8, Subsistence Equipment Mound 44 
vs. Fauna Remains Mound 44 and Fauna Remains 
Mound 44 vs.  Subsistence Equipment Mound 8, 
suggests that these are caused by an over-represen­
tation of Fishing Equipment in Mound 44 and an 
under-representation of fish/shellfish fauna remains 
in Mound 8, a trend also seen in earlier tests. There­
fore we scaled the Mound 44 Fishing Equipment 
from 28 down to 1 5  and the Mound 8 fish/shellfish 
remains from 14 up to the previously observed value 

LX2 1 1 .485 .0I >p>.001 ,  
LX2 3.234 .50>p>.30, 
LX2 1 .234 .80>p>.70, 
LX2 8.739 .05>p>.02, 
LX2 5.577 .20>p>. 1 0, 
LX2 8.280 .05>p>.02. 

LX2 5 .047 .20>p>. I O, 
LX2 3.234 .50>p>.30, 
LX2 1 .234 .80>p>.70, 
LX2 3.396 .30>p>.20, 
LX2 5.577 .20>p>. 1 0, 
LX2 3.289 .50>p>.30. 

of 1 9 .  The resulting tests showed an increased statis­
ticai homogeneity (table 26; appendix 1 2) .  

While the foregoing step in the heuristic scaling 
displays a considerable improvement in the achieve­
ment of statisticai homogeneity, significant diffe­
rences are observed for the combinations Mound 44 
Equipment vs .  Mound 44 Fauna, Mound 44 Fauna 
vs. Mound 8 Fauna and Fauna Remains Mound 44 
vs. S ubsistence Equipment Mound 8. In all cases the 
failure to attain a non-significant result lies in the 
under-representation of Land Hunting Fauna in 
Mound 44. In order to correct for this bias, the 
observed frequency of 30 was scaled up to 42, 
approximating the mean of its expected values in 
previous analyses (appendix 1 2) .  The data on this 
fifth stage testing are to be found in appendix 1 3 .  
The results, presented below, show the attainment of 
complet e proportional homogeneity (table 27). 

Proceeding from the figures which produced these 
results, the iterative analyses of subsistence equip­
ment-fauna remains cohorts, which led to the gene­
ration of figure 5, was repeated (appendix 1 4) .  The 
results, graphically rendered according to the re­
spective Cramer's  V correlation coefficient distan­
ces are presented in figure 6.  

The foregoing Ven n-diagram demonstrates a con­
siderably greater degree of statisticai affinity than 
figure 5. In conclusion, thi s exercise in heuristic 
scaling has produced an internally consistent and 
homogeneous sample whereby the optimal propor­
tional balance between the tool-kits of subsistence 
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Table 28. Final heuristically scaled homogeneous frequencies of Inupiat subsistence equipment and fauna remains for Mound 44 and 
Mound 8 east houses. 

Fishing 
Land hunting 
Marine mammal hun ting 
Fowling 

Fil/al percentages hil/piat eco/wlIlY 

1 5  
79 
52 
34 

1 80 

Equipment 

8.3 % 
43.9 % 
28.9 % 
1 8 .9 % 

Mound 44 

Faunal remains 

1 1  8.3 % 
42 3 1 .8 % 
46 34.8 % 
33 25.0 % 

1 32 

Mound 8 east houses 

Equipment Faunal remains 

1 3  9.0 % 1 9  5 .3  % 
59 4 1 .0 % 1 3 8  3 8 . 3  % 
3 8  26.4 % 1 08 30.0 % 
34 23.6 % 95 26.4 % 

1 44 360 

Fishing 
Land hunting 
Marine mammal hunting 
Fowling 

5.3 - 9.0 % 
3 1 .8 - 43.9 % 
26.4 - 34.8 % 
1 8 .9 - 26.4 % 

. L AND HUNTING 

e F tSHING 

• MARINE MAMMAL 

• HUNTING 

FOWlING 

eFISHING 

LAND HUNTING • 

FOWU NG • 
M�<i���1AL 

HUNTING 

Fig. 6 .  Venn-diagrams of statist icaI affinities between heuristi­
cally scaled values of subsistence equipment and prey resources 
in Mound 44 and Mound 8 east houses. 

equipment and the derived products of the execution 
of those subsistence activities has been established. 
Furthermore, this has been accomplished by scaling 
only eight of the sixteen cohort cells in such a 
fashion that the minimum deviation from the origi­
nal (real) figures was employed. In order to demon­
strate the efficacy of this exercise, the final scaled 
figures are rendered as percentages and then compa­
red with relevant ethnographic data. This form of 
ethno-archaeological testing will demonstrate the 
goodness-of-fit between our scaled frequencies and 
those observed from Native harvest survey figures. 
The final heuristically scaled figures are presented 
in table 28. 

8 .  THE ETHNO-ARCHAEOLOGICAL TEST 

Having scaled the subsistence equipment and fauna 
remains in Mound 44 and Mound 8 east houses to 
correct for inherent bias in the data, i t  remains to test 
that result for relevance and efficacy. This was done 
by looking at recent historicai and modem Native 

harvest survey figures recorded for Ifiupiat hunting 
societies on the Chukchi and Beaufort Sea coasts of 
the North Slope of Alaska. Bearing in mind the 
limitations and mutual comparability of such sur­
veys (Usher & Wenzel, 1 987) as well as the varia­
tion potentially caused by the temporal and subsis­
tence technological differences (Sonnenveld, 1 960) 
between the survey data and our archaeological 
samples, we nevertheless are confident that the 
regularities observed w ithin the three geographical­
ly proximate surveys provide reliable representa­
tions of the Ifiupiat subsistence economy. Extant 
surveys come from Kaktovik (Niel son, 1 977) and 
Barrow (Nielson, 1 977; Braund et al . ,  1 988) .  Ex­
pressed in terms of numbers of individuals harves­
ted, the percentages (when partitioned into our four 
main subsistence activity categories) provide a poor 
fit with the heuristically scaled data, see table 29. 
However, when the original survey data are conver­
ted into dressed weights, a much better fit obtains. 

The scaled archaeological percentages fit well 
within the ranges observed in our analogous sam­
ples. The only deviation is that for the category 
Fowling, where the archaeological data indicate 
higher proportions, in fact proportions more in 
keeping with the number of individuals harvested. 
Nevertheless, on the strength of this fit we would 
suggest that the scaled figures of the archaeological 
sample provide a reliable resolution of the composi­
tion of the Ifiupiat economy. Therefore in our final 
analysis we will use those figures as base-line data 
to test for and diagnose the hierarchy of sample bias 
inherent in the original observed figures, i.e. tables 
6 and 1 6. The testing will be executed by means of 
Chi-square tests of goodness-of-fit, using the scaled 
data as the point of departure. 
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Table 29. Comparison o f  arehaeologieal resolution of Iiiupiat subsistenee eeonomy and that provided b y  historie al Native subsistenee 
survey data. 

Percentage sealed Percentage number Percentage by 
arehaeologieal data individuals harvested dressed weights 

Aetivity Kaktovik Barrow 1 977 

Land hunting 3 1 .8 - 43.9 6. 1 8  1 5 .04 
Marine mamm. 26.4 - 34.8 1 .24 2.72 

hunting 
Fowling 1 8. 9  - 26.4 23 . 1 5  1 4 .52 
Fishing 5.3 - 9.0 69.44 67.72 

Table 30. Chi-square goodness-of-fit tests of  the observed uns­
ealed fauna and equipment data. 

Subsistenee eategory Obs. Exp. X2 coeff. 

MOll/ld 44 /al/Ila 
Land hunting 30 35.30 .796 
Marine mammal hunting 46 38.63 1 .406 
Fowling 33 27.75 .993 
Fishing 2 9.2 1 5 .644 

Total I I I  
LX2 = 8.839 df = 3 .05> p >.02 

MOl/ild 8/all/w 
Land hunting 1 38 
Marine mammal hunting 1 08 
Fowling 95 
Fishing 6 

Total 347 

1 3 2.90 
1 04. 1 0  
9 1 .6 1  
1 8 .39 

. 1 96 

. 1 46 

. 1 25 
8.348 

LX2 = 8.8 1 5  df = 3  .05> p >.02 

MOl/ild 44 sl/bsistellce eql/ipmellt 
Land hunting 94 
Marine mammal hun ting 36 
Fowling 1 5 6  
Fishing 28 

Total 3 1 4  

1 37 .85 
90.75 
59.35 
26.06 

1 3 .949 
33 .03 1 

1 57 .392 
. 1 44 

LX2 = 204.5 1 6  df = 3  P <.001 

MOl/ild 8 Sl/bsistellce eql/ipment 
Land hunting 64 
Marine mammal hun ting 26 
Fowling 34 
Fishing 1 3  

Total 1 37 

56. 1 7  
36. 1 7  
32.33 
1 2 .33 

1 .09 1 
2.860 

.086 

.036 

LX2 = 4.073 df = 3 .30> p >.20 

9. DIAGNOSIS OF THE HIERARCHY OF 
ARCHAEOLOGICAL SAMPLE B IAS 

Execution of this final set of tests proceeds from the 
original, observed and unscaled frequencies of fau­
na and subsistence equipment cohorts from Mound 
44 and Mound 8, as given in tables 3 and 1 2, and 

Barrow 1 987 Kaktovik Barrow 1 977 Barrow 1 987 

3.59 
} 83.72 } 94.98 

3 3  
1 .57 5 4  

1 9.02 2 . 1 0  . 5 6  3 
75.82 1 4 . 1 8  4.46 I O  

from the percentages of final scaled frequencies, 
given in the respective right-hand columns of table 
28. For each of the four tests, i .e. Mound 44 Fauna, 
Mound 44 Subsistence Equipment, Mound 8 Fauna 
and Mound 8 S ubsistence Equipment, the observed 
frequencies are summed and then divided by the 
respective percentage figure to produce the expec­
ted value for the Chi-square goodness-of-fit testing 
(table 30) .  Goodness-of-fit is called for here because 
we wish to ex amine the degree and direction of 
variation between the skewed archaeologically 
observed data and what those data should be if that 
bias, identified by the foregoing scaling, were ab­
sent or removed. Because the structure of all four 
tests i s  identical, i .e. 2x4, and because the basis for 
the calculation of the expected values i s  the set of 
mutually homogeneous scaled proportions of all 
four data-sets, the resulting X2 coefficients are 
mutually comparable. In the second instance, the X2 
coefficients will be ordered in descending order and 
analyzed for modality along the underlying conti­
nuum of quantified bias/deviation from the null 
hypothesis of homogeneity. This hierarchical orde­
ring and significant modality will be used to formu­
late a diagnosis of that bias. The respective tests are 
presented in table 30. 

Three of the four foregoing tests yielded statisti­
cally significant results. In all cases, it is obvious 
that the constituent X2 coefficients are not unifOImly 
distributed through all the cells of their testing struc­
tures. On the contrary, they display great variability, 
i .e. 1 57 .392-.036. Arranged hierarchically in des­
cending order, they are listed in the left-hand co­
lumn of table 3 1 ,  together with their respecti ve 
proveniences. The third column contains the actual 
observed frequencies, in bold, and the expected 
numbers from table 30.  The last column records the 
direction of the analytically discriminated skew­
ness, i .e. over-representation or under-representa­
tion (see table 3 1 ) .  

A s  all the tests presented i n  table 30 and whose 
results are ranked in table 3 1  have the same data 
structure, i.e. 2x4, we can establish the .05 signifi­
cance threshold for each of the constituent X2 
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Table 3 1 .  H ierarchical order and diagnosis of X2 coefficients measuring deviation from expected heuristic homogeneity. 

X2 Coeff. Test cell provenience 

1 57 .392 Mound 44 Fowling Equip. 
33 .03 1 Mound 44 Marine mammal Equip. 
1 3 .949 Mound 44 Land hunting Equip. 

8.348 Mound 8 Fishing Fauna 
5 .644 Mound 44 Fishing Fauna 
2.860 Mound 8 Marine mammal Equip. 

1 .406 Mound 44 Marine mammal Fauna 
1 .09 1 Mound 8 Land hunting Equip. 

. 993 Mound 44 Fowling Fauna 

. 796 Mound 44 Land hunting Fauna 

. 1 96 Mound 8 Land hunting Fauna 

. 1 46 Mound 8 Marine mammal Fauna 

. 1 44 Mound 44 Fishing Equip. 

. 1 25 Mound 8 Fowling Fauna 

. 086 Mound 8 Fowling Equip. 

. 036 Mound 8 Fishing Equip. 

Table 32. Fisher exact probability test of the differences from 
tab le 27. 

Under-represent. Over-represent. 

Significant difference 
Non-signif. difference 

Fauna Equipment 

Significant difference 
Non-signif. difference 

Mound 44 Mound 8 east houses 

Significant difference 
Non-signif. difference 

5 
l 

2 
6 

4 
4 

p = .007 

P = .245 

p = .245 

I 
9 

4 
4 

2 
6 

eoeffieients. At the .05 level we expeet that eaeh eell 
will have a X2 eoeffieient of 1 .955 or les s (7.82+4) . 
Any eoeffieient greater than that figure identifies a 
data-set whose observed frequeney deviates signifi­
eantly from the null hypothesis.  That significance 
threshold is rendered in table 3 1  by the horizontal 
dotted line, indieating that the first six ranked eoef­
fieients, i .e .  1 57 .392-2.860, are statistieally signifi­
eant while the latter ten are not. We would also like 
to eall the reader' s  attention to the faet that five of 
the first six eoeffieients record under-representa­
tion, while nine of the ten deviations of the non­
signifieant X2 eoefficients show over-representa­
tion. This relationship is in itself statistieally signi­
ficant, see table 32, while the differential distribu­
tions of deviations between Mound 44 and Mound 8 

Obs. Exp. Directionality 
diagnosis 

1 5 6  vs.  59.35 Over-represented 
36 vs. 90.75 Under-represented 
94 vs. 1 3 7 .85 Under-represented 

6 vs.  1 8 .39 Under-represented 
2 vs.  9.21 Under-represented 

26 vs.  36. 1 7  Under-represented 

46 vs. 38.63 Over-represented 
64 vs . 56 . 1 7  Over-represented 
33 vs . 27.75 Over-represented 
30 vs . 35.30 Under -represen ted 

1 38 vs . 1 32 .90 Over-represented 
1 08 vs . 1 04. 1 0  Over-represented 

28 vs . 26.06 Over-represented 
95 vs . 9 1 .6 1  Over-represented 
34 vs . 32.33 Over-represented 
1 3  vs. 1 2 .33 Over-represented 

eas t houses or between fauna and Subsistenee Equip­
ment are not. 

Again beeause of the uniformity of the data strue­
ture, i .e. four tests of 2x4 eontingeney tables, we 
may multiply the .05 significance level of 7 .82  by 
four in order to establish the maximum sum of 
totalled deviation for all the tests, i .e .  3 1 .280, per­
mitted under the null hypothesis. Adding the X2 
eoeffieients obtained from the four analyses in table 
30, we obtain a sum of 226.243, a figure somewhat 
in exeess of the expeeted maximum of 3 1 .280. The 
observed hierarehy of signifieantly deviating X2 
eoeffieients may then also be expressed as percenta­
ges of the total skewness, irrespeetive of direction, 
i .e. over-representation (7 1 .425) or under-represen­
tation (28 .575).  Sueh percentages will be used in the 
subsequent diagnoses . 

In order to organize that diagnosis, the foregoing 
hierarehy of X2 eoeffieients was examined for 
modality along the underlying eontinuum of devia­
tion from the null hypothesis. S ingle-sample Chi­
square analysis (Siegel, 1 956) was able to diserimi­
nate at leas t three modes, see table 33 .  

The single-sample testing reveals that the signifi­
eant X2 eoeffieients are distributed in at least three 
modes, i .e .  1 57 .392, 33 .03 1 and 1 3 .949-2.860. The 
untestable non-signifieant eoeffieients 1 .406-.036 
may constitute a fourth mode, but as they are not 
signifieant, they will not be analyzed further. In the 
folIowing, the six significant departures from the 
null hypothesis of homogeneity will be diagnosed 
and interpreted in terms of the extant hierarehy of 
arehaeological sample bias. 

The greatest deviation from the expeeted propor­
tional representation is that of Mound 44 Fowling 
equipment, whieh is over-represented and aeeounts 
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Table 33 .  Single-sample Chi-square testing for modality in the measured significant skewness in the archaeological resolution of Ifiupiat 
subsistence cohorts. 

X2 Coeff. 

1 57.392 
33.03 1 
1 3 .949 
8.348 
5 . 644 
2.860 

Decision 

Mode 1 1 57 .392 
Mode 2 33.03 1 

IX2 =488.489 
df = 5 
p <.001 

Mode 3 1 3 .949-2.860 

IX2= 45.466 
df = 4 
P <.001 

for 69.57% of the summed LX2 of all four tests, i .e .  
1 57 .392/226.243 . As we have seen above, thi s sour­
ce of bias is largely due to the exceptional preserva­
tion of complete tool-kits in the systemic, non­
abandoned context of Mound 44. The emic integrity 
of the tool-kits of subsistence equipment is retained 
because the normal proces ses of pre-abandonment, 
abandonment and post-abandonment have not trans­
formed the system ic context into an archaeological 
context. Curation and storage behaviours are repre­
sented reliably in the archaeological record of the 
non-abandoned, catastrophically terminated Mound 
44 house. Such patterns are largely lost in Mound 8 ,  
where we have seen that the  tool/tool-kit relation­
ship has been destroyed, e .g.  the obtained better fit 
when the Mound 8 raw data for Fowling equipment 
are used contra those data scaled according to the 
proportions established by Kilmarx (in press) for 
Mound 44. 

The second largest deviation is that provided by 
Mound 44 Marine Mammal Hunting Equipment, 
which is under-represented and accounts for 1 4.60% 
of the summed X2's. Again we can quantify the bias 
caused by differential archaeological resolution of 
curation and storage behaviours in the systemic vs .  
the archaeological (abandoned) context. Size de­
pendent differential storage behaviours, i .e .  outside 
storage of large and bulky items of subsistence 
equipment vs .  inside storage of tool-kits of smalle r 
items of subsistence equipment, has led to a bifurca­
tion in the placement of that equipment. Due to the 
nature of the site formation process, ivu, the outside 
items of Marine Mammal Hunting Equipment have 
been lost to the archaeological record. 

The constituents of the third mode are: 1 .  Mound 
44 Land Hunting Equipment, 2.  Mound 8 Fishing 
Fauna and 3. Mound 44 Fishing Fauna. Together 
they account for 30.801  or 1 3 .6 1  % of the total LX2 
and form the lower end of the statistically significant 
deviations from the null hypothesis.  The largest 

IX2= 1 78. 1 34 
df=2 p<.001 
. 0 1 >p>.00 1 
IX2 = 7.700 
df = 3 
. 1 O>p>.05 

IX2 = 2.681 
df = 2 
30>p>.20 

component of this mode, Mound 44 Land Hunting 
Equipment, c1ustered somewhat skewed to the main 
group in figure 6 and the proportionally lower fre­
quencies for thi s category of subsistence equipment 
may reflect the season of the termination of Mound 
44. In terms ofthe second and third, despite differen­
ces in taphonomic context, fish/shellfish bones are 
under-represented in both mounds. This may be due 
to the fact that the greater part of the fish catch was 
used to feed the dogs, which were normally kept and 
fed outside the iglu. The virtual absence offish in the 
fauna bones found during the Mound 8 extra-mound 
test may be cited in support of this argument. Unfor­
tunately, recent land-use above and proximal to 
Mound 44 prec1uded a reliable extra-mound test of 
the outside space associated with the ' frozen family ' 
occupation. The last constituent, Mound 8 Marine 
Mammal Equipment displays under-representation, 
similar to that observed for Mound 44, the mode 2 
deviation described above. This too is the result of 
differential storage behaviours in the form of outsi­
de storage of large and bulky items of subsistence 
equipment, compounded by the effects of curation 
of both outside and inside stored material as a result  
of abandonment behaviours. 

The last mode of X2 coefficients is not statistical­
ly significant, i .e .  their deviations from the expected 
frequencies are within the accepted .05 limits of 
sample error, measuring error and analyticai error. 
With one exception, Mound 44 Land H unting Fau­
na, all ten deviations tend toward over-representa­
tion, significantly contrasting with the trend in the 
foregoing significant deviations (table 32). As one 
might expect, most are the mirror image of the 
significant deviations, e.g. the significant deviation 
of Mound 44 Marine Mammal Equipment is mirro­
red by the non-significant variation of Mound 44 
Marine Mammal Fauna, etc . An exception is formed 
by the Mound 8 Fowling Fauna and Equipment diad, 
both of which are non-significant. However, when 
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Table 34. Chi-square test of the significant over-representation/under-representation proportions between Mound 44 and Mound 8 east 
houses. 

Over-representation Under -represe n ta tia n 
Obs. Exp. X2 coeff. Obs. Exp. X' coeff. 

Mound 44 
Mound 8 

1 5 7 .392 
0.000 

1 49.4 1 8  
7 .974 

we look at the respeeti ve direetions ofthe significant 
and non-significant deviations, only partial isomor­
phism obtains. Both eohorts of Mound 44 Fowling 
and Mound 8 Land Hunting display over-represen­
tation, while both eohorts of Mound 44 Land Hun­
ting and Mound 8 Fishing show minimal under­
representation. Complementary direetionality is 
observed for both eonstituents of Mound 44 Marine 
Mammal Hunting, Mound 44 Fishing and Mound 8 
Marine Mammal Hunting. This residual variation is  
distributed equally over both mOJlnds and their 
subsistenee aetivities, e.g. Fow ling (Mound 44) over­
represented, Fishing (Mound 8) under-represented 
and Land Hunting (Mound 44 and Mound 8) over­
represented. This remaining variation is most proba­
bly indicative of a minimal amount of n�maining 
bias carried over from the scaling exercise. 

In conclusion, we have established and diagnosed 
the quantitative hierarchy of directional biases in the 
archaeological records of the systemic context 
(Mound 44) and the more usual, abandoned archaeo­
logical context (Mound 8) .  We have seen that signi­
ficant over-representation in the former accounts for 
69.57% of the total measured variability, while its 
significant under-representation accounts for 23 .26% 
of same. As one might expect, significant over­
representation in the normally abandoned archaeo­
logical context ofMound 8 is absent and explainable 
significant under-representation for but 4.95% of 
that variation. Table 34 suggests that the differences 
in these proportions are statistically significant. 

Unfortunately the expected v alue ofthe under-re­
presentation cell of Mound 8 renders the test statis­
ticaIly invalid (Siegel, 1 956) .  Nevertheless, the 
disparity in the proportions is clear. Armed with the 
analyticai resolution behind these proportions, we 
can begin to understand the direction and degree of 
skewness inherent in the archaeological record and 
therefore to deve10p effective algorithms to correct 
for same. In this way we will be in a position to 
operationalize and test the relevance of results obtai­
ned from middle-range research (Binford, 1 977;  
1 983) .  Armed with these resu1ts and with insights 
in to the sources of archaeological variation and their 
algorithmic discrimination and measurement, we 
can return to the thornier problems of archaeological 

.426 
7 .974 

52.624 
1 1 .208 

�X'= 29. 1 1 1  df = 1 P <.001 Invalid 

60.598 
3 .234 

1 .049 
1 9 .622 

contexts lacking any direct historical continuity or 
observab1e ethno-archaeological data base, e.g. 
hunter-fisher-gatherer societies in western Europe 
(Houtsma et al . ,  in prep . ;  NewelI & Andersen, in 
prep .) ,  in order to pursue reconstructions of past 
subsistence strategi es and economic systems. 

1 0. CONCLUSION: PERSPECTIVES FOR 
ECONOMIC RECONSTRUCTION BASED 
ON SUBSISTENCE EQUIPMENT AND 
FAUNA REFUSE 

From the foregoing analyses ofthe subsistence equip­
ment and fauna refuse components from two tapho­
nomically contra,sting contexts (systematic vs .  ar­
chaeological) within the same village of the prehis­
toric/early historic Kakligmiut society, the first and 
most important conclusion is that neither the one nor 
the other data-set provides a behaviourally reliable 
resolution of the economie system. The best appro­
ximation is achieved only when both sources of 
input are integrated and inherent bias is identified 
and diagnosed through rigorous analysis. Secondly, 
uncritical lumping of the diagnostic variability of 
natural provenience units in to a single site fauna 
assemblage and ignoring the cultural/material eom­
ponent of the execution of the economic strategy 
which generated that assemblage leads to irrelevant 
homogenization and low-Ievel resolution of the 
lowest common denominator of prehistoric econo­
mic systems. Such low-Ievel resolution of lumped 
prima facie fauna data, divoreed from its eultural, 
generative and depositional eontext eonstitutes an 
unneeessarily impoverished point of departure for 
inter-site eomparisons. 

Based on the foregoing, we would argue that ar­
chaeologieal reeonstruetions of prehistorie econo­
mie systems must proeeed from both the eultural/ 
material remains of that eeonomy 's  exeeution and 
its indireet results ,  the fauna and/or flora 
assemblage(s). Seeondly, both must be analyzed for 
sample bias and the potentially differential effeets 
of site formation proeesses . It is our position that 
this ean only be done effeetive1y when both the 
subsistem:e equipment and the fauna/flora 
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assemblage(s) are partitioned into and analyzed 
within the context of their culturally relevant natural 
provenience units. The common archaeozoological 
practice of treating fauna assemblages as a single 
homogeneous and uniform entity, e.g. the ' mini­
mum distinction ' method of Grayson ( 1 973;  1 984) 
is to be eschewed, as is the arbitrary partitioning of 
that assemblage into ' excavation units ' ,  such as 
trenches, squares or arbitrary ' levels ' within the 
same lithologic, depositional or cultural deposit. 
The effects and consequences of the imposition of 
an excavation grid upon a prehistoric settlement 
have been dealt with elsewhere (NewelI, 1 980; NewelI 
& Dekin, 1 978) .  In most cases such units fail to even 
approximate culturally relevant natural provenience 
units (sensu Speth & Johnson, 1 976) and therefore 
cannot be expected to yield behaviourally relevant 
information on their own. Worse still is when strati­
graphic disconformities and successive living-floors 
are ignored and many hundreds of years of discrete 
occupations are combined to produce one single 
' fauna assemblage' (e.g. Clason, 1 977; see Ander­
sen et al . ,  in press) so that eventual seasonal and/or 
subsistence strategic and/or structural pose (Gea­
ring, 1 958)  variation becomes lost in the homogen i­
zation of the lowest com mon denominator, i.e. spe­
cies harvested. This minimal, paleontological rendi­
tion of land-use tells us nothing about human beha­
viour and offers few perspectives for the interpreta­
tion of other sources of archaeological data. Only 
after the cultural mechanisms of economic strategy 
execution and the cultural and archaeological filters 
of consumption, storage, disposal and site-forma­
tion processes have been discriminated and brought 
under analyticai control will the archaeologist be in 
a position to make meaningful statements about the 
reconstruction of prehistoric economic systems. 

Proceeding from the core concepts of Linton 
( 1 936:  p. 2 1 1 ) ,  Sapper ( 1 924: p. 96),  Steward ( 1 95 5 :  
p .  1 25) ,  and White ( 1 959 :  p .  65),  the ecological 
approach ignores the fact so well demonstrated by 
Burch ( 1 980; 1 98 1 )  and B urch & Correll ( 1 972) that 
subsistence is a process of cultural choice. Its execu­
tion is the expression of a selection process from a 
range of possibie alternatives. The social environ­
ment as much as, if not more than, imagined limita­
tions or ceilings imposed by the ecosystem, defined 
the respective subsistence strategi es (Dewar, 1 9 84). 
Until the study of variation in patterns of consump­
tion has been related to their archaeological residue 
(Binford, 1 978a,b; 1 9 8 1  a,b; B inford & Bertram, 
1 977) and then combined with variation in patterns 
of exploitation, the human ecology paradigm will 
not become an effective or relevant vehicle for the 
explanation of cultural processes or the variability 
in the composition of the archaeological record. 

Despite the work done in the pas t in all of the 
foregoing paradigms and approaches, they have, in 

fact ,  brought us no closer to an understanding of 
prehistoric economic systems and level of adaptive 
success (Smith, 1 976). Clearly , one needs an effec­
tive understanding of the properties, parameters, 
dynamics, and inter-relationships of cultural pro­
ces ses and mechanics (= the 'human factor ' )  before 
they are uncritically related to human ecological 
observations, data, and phenomena in an attempt to 
provide causation or explanation. When resorting to 
the ecological paradigm to explain variation in those 
fauna assemblages, researchers would do well to 
recaU the admonishments of Richerson ( 1 977) and 
Winterhalder ( 1 983) :  

"The purpose of this paper· i s  t o  explore the relationship 
between modem biological ecology and the contemporary 
uses of ecological ideas by social scientists. Its major 
thesis is that past attempts to use the biological sciences as 
a foundation for human ecology have usually had two 
weaknesses. The first is a misunderstanding of the special 
role of evolutionary theory in ecology, and the second is 
the real difficulty of understanding how human cultural 
phenomena can be incorporated as a special case or by ex­
tensions of the biological theory. These weaknesses have 
arise n because some ideas in ecology which social scien­
tists have considered particularly attractive have been 
largely rejected by biologists and because biologists have 
been slow to take the peculiar properties of culture seriou­
sly. Notwithstanding these problems, I suggest that a 
theory of human ecology can be readily developed from 
existing similarities between the theoreticai constructs of  
social and biological sciences and that th is  approach is  
very prom ising." 
(Richerson, 1 977:  p. 2) 

and 

"Particularities of  the environment, of  family composi­
tion, and of kinship relationships contribute elements 
missing from the generalized ecological hypOIhesis (Rogers 
& Black, 1 976:  39-40). An essentiaIly correct ecological 
prediction may still capture only a portion of the actual 
variability of a human situation." 
(Winterhalder, 1983 :  p .  232) 

The cultural Ol' human factor in foraging based sub­
sistence strategies has received very little attention 
in the European archaeological literature. This is un­
derstandable because such conceptual, ideological, 
and behavioural complexes leave few, if  any, direct 
material expressions, which may become part of the 
interpretable archaeological record. Secondly, and 
because they are not demonstrable as primary data, 
the integration of these parts of the total equation 
demands and is dependent upon the acceptance of 
processual analogy (Binford, 1 967; 1 968;  1 972; 
1 977; 1 97 8a,b; 1 983 ;  Dalton, 1 9 8 1 ) .  Therefore cul­
tural ecologists using prehistoric fauna and subsis­
tence equipment data to reconstruct past economic 
systems must be aware of and sensitive to these 
inherent biases in the presently available data base.  
Not until these identified lacunae have been filled 
and the total data base can be demonstrated to be 
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representative of prehistoric procurement, subsis­
tence, consumption, and disposal behaviours will it 
be possibie to evaluate the relevance or explanatory 
power of the cultural ecology paradigm in archaeo­
logical research. 
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1 2. NOTES 

l. Despite the statisticai power of multiple contingency table 
analysis, Everett ( 1 977) has demonstrated that there are 
limitations to the analyticai resolution of small numbers, i .e.  
frequencies <3. Verbeek et al. ( 1 983) suggest the use of hy­
pergeometric probabilities as a parti al solution to this pro­
blem. 

2 .  In the interests of replicability, the folIowing Utqiagvik pro­
venience units, as coded in the excavation database, were 
used in the compilation of the data for this study. 

Mound 8: entr-low katak-rm sill-cache kit-bin kit-flr kil-pas s 

pit tun an-floor lun-alcove sbflcache wall-cache 

Mound 44: black soil kalak iee kit bin pit leg kit flr bursd8306 

N\V cache e bin pit leg n kit iee se bin sw bin 

pil pit leg Ig pit bdsk entr-low kit pass pit gUl 

pit leg sm kalak-rm kitehen nw tun tun alcovc tun bag 

lun cache tun flr tun iee tun crunge tun trove an-flaor 

sbOrcache sill cache wall cache 
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Appendix l .  Fauna bone frequencies by mound, species/cate go-
ry and architectural partition. 

Species/category House Tunnel/entrance Kitchen Total 

Mound 44 

Bear I 
Caribou 1 8  7 26 
Fox I I 
Walrus 2 7 I I O  
Seal 4 6 I I  
Fish/shellfish 2 2 
Whale 8 1 2  5 25 
Bird 1 5  5 1 3  33 
Musk ox 2 2 
Unidentified bone 22 89 96 207 

Totals 67 1 28 1 23 3 1 8  
Iden!. 45 39 27 I I I  

Mound 8 east houses 

Bear 3 2 9 1 4  
Caribou 48 5 67 1 20 
Fox 2 2 4 
Walrus 1 3  2 9 24 
Seal 65 1 4  79 
Fish/shellfish 6 6 
Whale 2 2 I 5 
Bird 38 6 5 1  95 
Musk ox 
Unidentified bone 2 1 2  77 1 38 427 

Totals 389 94 291  774 
Ident. 1 77 1 7  1 53 347 

Appendi x  2 .  Pair-wise analyses of the fauna bone composition by major architectural partition in  Mound 44 and Mound 8 eas t houses. 

Obs. Exp. X' coeff. Obs. Exp. X'  coeff. 

Mound 44 Mound 8 east houses 

House 67 1 3 1 . 1 50 3 1 .378 389 324.850 1 2.668 
Tunnel/entrance 1 28 63.850 64.453 94 1 5 8 . 1 5 0  26.02 1 

LX' = 1 34.52 1 df= l p<.OOI 

House 67 99.586 1 0 .663 389 356.4 1 4  2.979 
Kitchen 1 23 90.4 1 4  1 1 .744 29 1 323 .586 3 .282 

LX' = 28.668 df= l p<.OO I 

Tunnel/entrance 1 28 87 . 6 1 3  1 8 . 6 1 7  94 1 34.387 1 2 . 1 37 
Kitchen 1 23 1 63 .387 9.983 29 1 250.6 1 3  6.508 

LX' = 47.246 df= I p<.OOI 
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Appendix 3. Analyses of identified and unidentified fauna bone frequeneies by house and major arehileetural partition. 

Obs. Exp. X2 eoeff. Obs. Exp. X2  eoeff. 

Mound 44 Mound 8 eas t houses 

ldelltijied bOlle 
House 45 53 . 804 1 .440 1 77 1 68 . 1 97 .46 1 
Tunnel/entranee 39 1 3 .572 47.641 1 7  42.428 1 5 .240 
Kitehen 27 43.624 6.335 1 5 3  1 36.376 2.027 

rX2= 7 3 . 1 43 df= 2 p<.OOI 

Ullidelltijied bOlle 
House 22 76.40 1 38.736 2 1 2  1 5 7 .599 1 8 .778 
Tunnel/entranee 89 54. 1 99 22.346 77 1 1 1 .801 1 0.833 
Kitehen 96 76.40 1 5.028 1 3 8  1 57 .599 2.437 

rX2= 98. 1 5 8  df= 2 p<.OOI 

MOl/ild 44 
Identified bone Unidentified bone 

House 45 23.38'i 1 9 .974 22 43 .6 1 3  1 0.7 1 1  
Tunnel/entranee 39 44.679 .722 89 83.32 1 .387 
Kitehen 27 42.934 5 .9 1 3  96 80.066 3 . 1 7 1  

rX2= 40.878 df= 2 p<.OOI 

MOl/ild 8 east hOl/ses 
Identified bone Unidentified bone 

House 1 77 1 74.397 .039 2 1 2  2 1 4.603 .032 
Tunnel/entranee 1 7  42. 1 42 1 5 .000 77 5 1 .858 1 2 . 1 90 
Kitehen 1 5 3  1 30.461  3. 894 1 3 8  1 60.539 3 . 1 64 

rX2= 34.3 1 8  df= 2 p<.OOl 

Appendix 4. Full analysis of sereened fauna assemblages from Mound 44 and Mound 8 east houses. 

Obs. Exp. X2 eoeff. Obs. Exp. X2 eoeff. 

Mound 44 Mound 8 east houses 

Bear l 4.368 2.597 1 4  1 0.632 1 .067 
Caribou 26 42.5 1 6  6.4 1 6  1 20 1 03 .484 2.636 
Musk ox 2 .582 3.450 O 1 .4 1 8  1 .4 1 8  
Fish/shellfish 2 2.330 .005 6 5 .670 .0 1 9  
B ird 33 37 .275 .490 95 90.725 .201 
Fox I 1 .456 . 1 43 4 3 .544 .059 
Walrus I O  9.90 1 .00 1 24 24.099 .000 
Whale 25 8.736 30.277 5 2 1 .264 1 2.439 
Seal I I  26.209 8.826 79 63.79 1 3.626 
Unidentified bone 207 1 84.626 2.7 1 1  427 449.374 1 . 1 1 4 

rX2= 77.538 df= 9 p< .001 INVALID 
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Appendix 5. Proportion ally homogeneous sub-samples of Mound 44 and Mound 8 east houses fauna assemblages. 

Obs. 

A. Sub-sample I 

Seal 1 1  
Bear l 
Caribou 26 
Fox I 
Fish/shellfish 2 

Seal 1 1  
Bear l 
Caribou 26 

B. Sub-sample I I  

Fox l 
Fish/shellfish 2 
Bird 33 
Walrus 10 
Unidentified bone 207 

Bird 33 
Walrus 1 0  
Unidentified bone 207 

C. Sub-sample I I I  

Bear l 
Caribou 26 
Fox I 
Fish/shellfish 2 
B ird 33 
Walrus 1 0  

Bear I 
Caribou 26 
Bird 33 
Walrus I O  

D .  Sub-sample IV 

Fox l 
Fish/shellfish 2 
Walrus 1 0  
B ird 33 
Musk ox 2 

E. Sub-sample V 

Musk ox 2 
Whale 25 

Mound 44 

Exp. 

1 3 .977 
2.330 

22.674 
.777 

1 .242 

X' coeff. 

.634 

.759 

.488 

.064 

.462 

Mound 8 

Obs. Exp. 

79 76.023 
1 4  1 2 .670 

1 20 1 23 .326 
4 4.223 
6 6.758 

LX' = 2.850 df= 4 .70>p>.50 INV AUD 

1 3 .626 .506 79 76.375 
2.27 1 .7 1 1  1 4  1 2.729 

22. 1 04 .687 1 20 1 23 .896 

LX' = 2.244 df= l .50>p>.30 

1 .564 .203 4 3.436 
2.50 1 . 1 0 1  6 5.498 

40.030 1 .234 95 87.970 
1 0.633 .038 24 23.367 

1 98 .272 .384 427 435.728 

LX' = 2.852 df= 4 .70>p>.50 INVALID 

40.201 1 .290 95 87 .800 
10 .678 .043 24 23.322 

199 . 1 2 1  . 3 1 2  427 434.879 

LX' = 2.398 df= 2 .50>p>.30 

3 .259 1 .566 1 4  1 1 .74 1 
3 1 .720 1 .032 1 20 1 1 4.280 

1 .086 .007 4 3.9 1 4  
1 .738 .039 6 6.262 

27 . 8 1 0  .970 95 100. 1 9 1  
7 .387 .924 24 26.6 1 3  

LX' = 5 .796 df= 5 .50>p>.30 INVALID 

3.25 1 1 .558 1 4  1 1 .749 
3 1 .64 1  1 .006 1 20 1 1 4.359 
27.740 .997 95 100.260 

7.368 .940 24 26.632 

LX' = 5.747 df= 3 .20>p>. 1 0  

4 
6 

24 
95 

O 

multiple contingency p >  . 1 00 

O 
5 

m ultiple contingency p= .708 

east houses 

X' coeff. 

. 1 77 

. 1 40 

.090 

.0 1 2  

.085 

.090 

. 1 27 

. 1 23 

.092 

.046 

.562 

.0 1 7  

. 1 75 

. 5 9 1  

.020 

. 1 43 

.435 

.286 

.002 

.01 1 

.269 

.257 

.43 1 

.278 

.276 

.260 
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Appendix 6 .  Subsistence equipment frequencies by house, type Appendix 6. (Con!.). 

and major architectural partition. 
Artifact type House Kilehen Tunnel/entrance Total 

Artifact type House Kitehen Tunnel/entranee Total 
Fish spear 2 3 

Mound 44 Line weight 2 2 
Fish j ig  1 1 

Arrow 1 2  2 1 7  3 1  Fish lure 2 2 5 

Projeetile point 7 8 1 5  
Dart I 1 S ub-total 7 3 1 1  

Shaft 9 4 3 1  44 
Bow 2 2 Harpoon 9 9 1 9  

Wristguard 1 lee piek 1 I 
lee scoop 

Sub-total 28 6 60 94 Seal eall 2 2 
Socket/toggle 1 2 

Bolas weights 45 1 03 1 49 Nozzle 1 2 

B ird blunt 4 3 7 
Sub-total 1 4  I l  26 

Sub-total 49 1 06 1 5 6  
Grand totals 69 7 6 1  1 37 

Net 5 5 
Net float I I 
Net sinker I 1 

Sub-total O O 7 7 

Fish spear l 1 2 
Line weight 2 2 4 
Fish j ig  2 2 
Fish lure 7 5 1 3  

Sub-total 1 2  8 2 1  

Harpoon 4 1 8  22 
lee piek 4 4 
Ice scoop I I 
Seal eall I 2 
Socket/toggle 2 3 
Nozzle 3 4 

Sub-total 1 1  O 25 36 

Grand totals 1 00 8 206 3 1 4 

Mound 8 east houses 

Arrow 1 0  2 20 32 
Projeetile point 6 2 8 
Dart 1 I 2 
Shaft 7 3 7 1 7  
Bow 5 5 
Wristguard 

Sub-total 24 5 35 64 

Bolas weights 20 7 27 
Bird blunt 4 3 7 

Sub-total 24 O I O  34 

Net 
Net float 
Net sinker 

Sub-total O O 2 2 
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Appendix 7. Pair-wise testing of subsistence equipment frequencies by major architectural partition. 

Obs. Exp. X2 coeff. Obs. Exp. 

Mound 44 Mound 8 east 

House + tunnel/entrance 306 303 .557 .020 1 30 1 32.444 
Kitchen 8 1 0.443 .572 7 4.557 

rX2 = 1 .947 df = I .20>p>. 1 0  INVALID 

House 1 00 1 1 8 .6 1 0  2.920 69 50.390 
Tunnel/entrance 206 1 87 .390 1 .848 6 1  79.6 1 0  

rX2 = 1 5 .992 df = 1 P <.001 

House 1 00 99. 1 96 .007 69 69.804 
Kitchen 8 8.804 .073 7 6. 1 9 6  

rX2 = . 1 94 df = 1 P <.001 

Tunnel/entrance 206 202.6 1 7  .056 6 1  64.383 
Kitchen 8 1 1 .383 1 .005 7 3 . 6 1 7  

rX2 = 4.404 df = 1 .05>p>.02 INVALID 

Appendix 8. Iterative pair-wise testing of taskonomic category frequencies between Mound 44 and Mound 8 east houses. 

Land hunting 
Active fishing 
Passive fishing 
Marine mammal hun ting 
Fowling 

.558 

.322 

.880 
<.00 1 

Land 
hunting 

.693 

.5 1 2  

.037 

Active 
fishing 

.308 
1 .000 

Passive 
fishing 

<.001 

Marine mammal 
hunting 

X2 coeff. 

houses 

.045 
l .3 1 0  

6.873 
4.350 

.009 

. 1 04 

. 1 7 8  
3 . 1 64 

Fowling 

Appendix 9 .  Testing the numerical and spatial homogeneity of scaled and raw frequencies offowling equipment in Mound 44 and Mound 
8 east houses. 

Obs. Exp. x2 coeff. Obs. Exp. x2 coeff. 

Relationship between bird fauna bones and fowling subsistence equipment when both Mound 44 and Mound 8 east houses are scaled 
and unscaled 

Mound 44 (scaled) Mound 8 east houses (scaled) 

Bird fauna bones 33 49.287 5.382 95 78 .7 1 3  3.370 
Fowling equip. 34 1 7 .7 1 3  1 4.977 1 2  28 .287 9.378 

rX2 = 33. 1 07 df = 1 P <.001 

Bird fauna bones 33 43.755 2.644 95 84.245 1 .373 
Fowling equip. 34 23 .245 4.976 34 44.755 2.585 

rX2 = 1 1 .577 df = 1 P <.001 

Relationship between subsistence equipment suites in both mounds (fowling scaled in both house mounds) 

Land hunting 94 9 8 . 8 1 4  .235 64 59. 1 86 .392 
Active fishing 2 1  20. 0 1 3  .049 I I  1 1 .987 .08 1 
Passive fishing 7 5 . 629 .334 2 3.37 1 .557 
Fowling 34 28.769 .95 1 1 2  1 7 .23 1 1 .588  
Marine mammal hunting 36 38.775 . 1 99 26 23.225 .332 

rX2 = 4.7 1 8  df = 4 .50>p>.30 
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Fowling 
Land hunting 

Fowling 
Passive fishing 

Making cultural ecology relevant to Mesolithic research 

Obs. Exp. X2 eoeff. Obs. 

34 1 2  Fowling 34 
94 64 Aetive fishing 2 1  

p = .084 P = .430 

34 1 2  Fowling 34 
7 2 Marine mammal hunting 36 

p = .808 p = .088 

Taskonomie eategories: Mound 44 fowling (sealed) - Mound 8 fowling (raw data) 

Mound 44 

Land hunting 94 92.207 .003 64 
Aetive fishing 2 1  1 8 . 675 .290 I I  
Passive fishing 7 5 .252 .582 2 
Fowling 34 39.684 .8 1 4  3 4  
Marine mammal hun ting 36 36. 1 82 .001 26 

LX2 = 4. 1 33 df = 4 .50>p>.30 

Fowling 34 34 Fowling 
Land hunting 94 64 Aetive fishing 

P = . 1 92 

Fowling 34 34 Fowling 34 
Passive fishing 7 2 Marine mammal hunting 36 

P = . 1 62 

Mound 8 east houses (sealed) 
Equipment 

Fishing 1 3  4.730 14 .463 6 
Land hunting 64 50.28 1 3.743 1 3 8  
Fowling 1 2  26.634 8.04 1 95 
Marine mammal hunting 26 33 .355 1 .622 1 08 

LX2 = 37. 1 05 df = 3 p <.001 

Fishing 1 3  3.770 22.599 6 
Fowling 1 2  2 1 .230 4.0 1 3  95 

LX2 = 33 . 1 99 df = I P <.001 

Land hunting 64 49.683 4. 1 26 1 3 8  
Fowling 1 2  26. 3 1 7  7 .789 95 

LX2 = 1 5 .801 df = I P <.001 

Fowling 1 2  1 6.87 1 1 .407 95 
Marine mammal hunting 26 2 1 . 1 29 1 . 1 23 1 08 

LX2 = 1 5 .801 df = I P <.001 

133  

Exp. X2 eoeff. 

1 2  
I I  

1 2  
26 

Mound 8 

65.793 
1 3 .325 

3 .748 
28.3 1 6  
25 .8 1 8  

34 
2 1  

P = . 1 96 

34 
26 

P = .383 

east 

Fauna bones 
1 4.27 1 

1 5 1 .7 1 9  
80.366 

1 00.645 

1 5 .230 
85 .770 

1 52.3 1 7  
80.683 

90. 1 29 
1 1 2 .87 1 

houses 

.049 

.406 

.8 1 5  
1 . 1 4 1  

.001 

34 
I I  

4.793 
1 .240 
2.665 

.537 

5 .594 
.993 

1 .346 
2 .541  

.264 

.2 1 0  

Pair-wise multiple eontingeney testing offowling equipment by major arehiteetural partition: Mound 4 4  (sealed) vs. Mound 8 eas t houses 
(unsealed) 

House 
Tunnel/entr. 

1 2  
2 1  

24 
I O  

p = .007 

House 
Kitehen 

1 2  
l 

24 
O 

p = .35 1 

Tunnel/entr. 
K i tehen 

2 1  
I 

I O  
O 

p = .688 
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Appendix 1 0. Seeond stage heuristie sealing of subsistenee aetivity equipment and prey resourees. 

Mound 44 

Fishing 
Land hunting 
Fowling 
Marine mammal hun ting 

Mound 8 east houses 

Fishing 
Land hunting 
Fowling 
Marine mammal hunting 

Subsistenee equipment (scaled) 

Fishing 
Land hunting 
Fowling 
Marine mammal hunting 

Fauna remains (sealed) 

Fishing 
Land hunting 
Fowling 
Marine mammal hunting 

Fishing 
Land hunting 
Fowling 
Marine mammal hunting 

Fishing 
Land hunting 
Fowling 
Marine mammal hunting 

Obs. 

28 
94 
34 
52 

1 3  
64 
34 
38 

28 
94 
34 
52 

1 1  
30 
33 
46 

28 
94 
34 
52 

1 1  
30 
33 
46 

Exp. X2 coeff. Obs. Exp. X2 eoeff. 

Equipment (sealed) Fauna (sealed) 

24.732 .432 I l  14 .268 .749 
78.634 3.003 30 45.366 5 .205 
42.488 1 .696 33 24. 5 1 2  2.939 
62. 1 46 1 .657 46 35.854 2.87 1 

LX2 = 1 8 .550 df = 3 P <.001 

Equipment (sealed) Fauna (se al ed) 

7.982 3 . 1 54 1 4  1 9 .01 8 1 .324 
59.7 1 8  .307 1 3 8  1 42.282 . 1 29 
38. 1 37 .449 95 90.863 . 1 88 
43. 1 63 . 6 1 8  1 08 1 02.837 .259 

LX2 = 6.428 df = 3 . 1 O>p>.05 

Mound 44 Mound 8 eas t houses 

23.888 .708 1 3  1 7 . 1 1 2 .988 
92.056 .041 64 65.944 .057 
39.6 1 9  .797 34 28.3 8 1  1 . 1 1 2  
52.437 .004 38 37.563 .005 

LX2 = 3 .7 1 2  df = 3 .30>p>.20 

Mound 44 Mound 8 east houses 

6.3 1 6  3.474 1 4  1 8 .684 1 . 1 74 
42.442 3 .647 1 3 8 1 25.558 1 .233 
32.337 .0 1 4  95 95.663 .005 
38.905 1 .294 1 08 1 1 5 .095 .437 

LX2 = 1 1 .278 df = 3 .02>p>.0 1 

Mound 44 equipment (sealed) Mound 8 east houses fauna (sealed) 

1 5 .5 1 7  1 0.043 1 4  26.483 5.884 
85.7 1 2  .80 1 1 3 8  1 46.288 .470 
47 .659 3 .9 1 5  95 8 1 .341 2.294 
59. 1 1 2 .856 1 08 1 00.888 .501 

LX2 = 24.763 df = 3 p<.OOI 

Mound 44 equipment (sealed) Mound 8 east houses fauna (sealed) 

1 0.706 .008 1 3  1 3 .294 .006 
4 1 .933 3.396 64 52.067 2.735 
29.885 .324 34 37. 1 1 2 .261 
37.472 1 .94 1 38 46.528 1 .563 

LX2 = 1 0.234 df = 3 .02>p>.01 
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Appendix I I . Third stage heuristic scaling of subsistence activity equipment a n d  prey resources. 

Mound 44 

Fishing 
Land hunting 
Fowling 
Marine mammal hunting 

Mound 8 east houses 

Fishing 
Land h unting 
Fowling 
Marine mammal hunting 

Subsistence Equipment (scaled) 

Fishing 
Land hunting 
Fowling 
Marine mammal hunting 

Fishing 
Land hunting 
Fowling 
Marine mammal hunting 

Fishing 
Land hunting 
Fowling 
Marine mammal hunting 

Obs. 

28 
79 
34 
52 

1 3  
59 
34 
38 

28 
79 
34 
52 

28 
79 
34 
52 

I I  
30 
33 
46 

Exp. X' coeff. Obs. Exp. X' coeff. 

Equipment (scaled) Fauna (scaled) 

24.048 .649 I I  1 4.952 1 .045 
67.2 1 1 2.068 30 4 1 .789 3 .326 
4 1 .3 1 3  1 .295 33 25.687 2.082 
60.428 1 . 1 7 5  4 6  37.572 1 .891  

LX' = 1 3 .530 df = 3 .0 1 >p>.001 

Equipment (scaled) Fauna (scaled) 
7.792 3.482 1 4  1 9 .208 1 .4 1 2  

56.850 .08 1 1 3 8  1 40 . 1 50 .003 
37 .226 .280 95 9 1 .774 . 1 1 3  
42. 1 32 .405 1 08 1 03 .868 . 1 64 

LX' = 5.97 1 df = 3 .20>p>. 1 0  

Mound 44 Mound 8 eas t houses 

23.48 1 .870 1 3  1 7 . 5 1 9  1 . 1 66 
79.033 .000 59 58.967 .000 
38.944 .628 34 29.056 .841 
5 1 .543 .004 38 38.457 .005 

LX' = 3.5 1 4  df = 3 .50>p>.30 

Mound 44 equipment (scaled) Mound 8 eas t houses fauna (scaled) 

14 .790 1 1 .794 1 4  27 .208 6.4 1 2  
76.425 .087 1 38 1 40.575 .047 
45.432 2.877 95 83 .568 1 .564 
56.350 .336 1 08 103 .650 . 1 83 

LX' = 23.299 df = 3 p. <.001 

Mound 44 equipment (scaled) Mound 8 east houses fauna (scaled) 

1 0.909 .001 1 3  1 7 .5 1 9  1 . 1 66 
40.455 2.702 59 48.545 2.25 1 
30.455 . 2 1 3  34 36.545 . 1 77 
38. 1 82 1 .60 1 38 45.8 1 8  1 .334 

LX' = 8.280 df = 3 .05>p.02 
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Appendix 1 2 .  Fourth stage heuristic scaling of subsistence activity equipment and prey resources. 

Obs. 

Mound 44 

Fishing 1 5  
Land hunting 79 
Fowling 34 
Marine mammal hunting 52 

Mound 8 east houses 

Fishing 1 3  
Land hun ting 59 
Fowling 34 
Marine mammal hunting 38 

Subsistence equipment (scaled) 

Fishing 1 5  
Land hunting 79 
Fowling 34 
Marine mammal hunting 52 

Fauna remains (scaled) 

Fishing 1 1  
Land hunting 30 
Fowling 33 
Marine mammal hunting 46 

Fishing 1 5  
Land hunting 79 
Fowling 34 
Marine mammal hunting 52 

Fishing 1 3  
Land h u n  ting 59 
Fowling 34 
Marine mammal hunting 38 

Exp. 

Equipment 

1 5 .600 
65 .400 
40.200 
58.800 

Equipment 

9 . 1 43 
56.286 
36.857 
4 1 .7 1 4  

X' coeff. 

(scaled) 

.023 
2.828 

.956 

.786 

LX' = 1 1 .485 df = 3 

(scaled) 

1 .627 
. 1 3 1  
.22 1 
.33 1 

LX' = 3.234 df = 3 

Mound 44 

1 5 .556 .020 
76.667 .07 1 
37 .778 .378 
50.000 .080 

LX' = 1 .234 df = 3 

Mound 44 

7.500 1 .633 
42.000 3.429 
32.000 .03 1 
38 .500 1 .4 6 1  

LX' = 8.739 df = 3 

Mound 44 equipment (scaled) 

1 1 .333 1 . 1 86 
72.333 .6 1 4  
43.000 1 .884 
53.333 .033 

LX' = 5 .577 df = 3 

Mound 44 equipment (scaled) 

1 3 .09 1 .00 1 
48.545 2.25 1 
36.545 . 1 77 
45.8 1 8  1 .334 

LX' = 8.280 df = 3 

Obs. Exp. X' coeff. 

Fauna (scaled) 

1 1  1 0.460 .035 
30 43.600 4.242 
33 26.800 1 .434 
46 39.200 1 . 1 80 

.0 1>p>.001 

Fauna (scaled) 

1 9  22.857 .65 1 
1 3 8  1 40.7 1 4  .052 

95 92. 1 43 .089 
1 08 104.286 .048 

.50>p>.30 

Mound 8 east houses 

1 3  1 2 .444 .025 
59 6 1 .333 .089 
34 30.222 .472 
38 40.000 . 1 00 

.80>p>.70 

Mound 8 east houses 

1 9  22.500 .544 
1 38 126.000 1 .423 

95 96.000 . 0 1 0  
108 1 1 5 .500 .487 

.05>p>.02 

Mound 8 eas t houses fauna (scaled) 

1 9  22.667 .593 
1 38 144.667 .307 

95 86.000 .942 
1 08 1 06.667 .0 1 7  

.20>p> . 1 0  

Mound 8 east houses fauna (scaled) 

1 1  1 0.909 .00 1 
30 40.455 2.702 
33 30.455 .2 1 3  
46 38. 1 82 1 .60 1 

.0» p>.02 



Making cultural ecology relevant to Mesolithic research 

Appendix 1 3 .  Fifth stage heuristic scaling of subsistence activity equipment and prey resources. 

Obs. Exp. X' coeff. 

Mound 44 
E q u i p m e n t  

Fishing 1 5  1 5 .000 .000 
Land hunting 79 69.808 1 .2 1 0  
Fowling 34 38.654 .560 
Marine mammal hunting 52 56.538 .364 

LX' = 5.047 df = 3 

Mound 44 fauna 

Fishing I I  8.049 1 .082 
Land hunting 42 48.293 .820 
Fowling 33 34.341 .052 
Marine mammal hunting 46 4 1 .3 1 7  .53 1  

LX' = 3.396 df = 3 

Mound 8 equipment 

Fishing 1 3  1 2 .522 .0 1 8  
Land hunting 59 52.696 .754 
Fowling 34 34.957 .026 
Marine mammal hun ting 38 43.826 .774 

LX' = 3.289 df = 3 

Appendix 1 4 .  Final iterative analyses of subsistence equipment - fauna remains cohons. 

Obs . Exp. X' coeff. 

MOl/ild 44 Equipment 

Fishing 1 5  1 6 .626 . 1 59 
Land hunting 79 77.374 .034 

LX' = .536 df = I 

Fishing 1 5  1 3 .699 . 1 24 
Fowling 34 35.301 .048 

LX' = .363 df = I 

Fishing 1 5  14 .048 .064 
Marine mammal hunting 52 52.952 .0 1 7  

LX' = . 1 77 df = I 

Land hunting 79 72.729 .54 1 
Fowling 34 40.27 1 .977 

LX' = 3.804 df = I 

Land hunting 79 72.379 .606 
Marine mammal hun ting 52 58.62 1  .. 748 

LX' = 3.368 df = I 

FO\vl ing 34 34.92 1 .024 
Marine mammal hun ting 52 5 1 .079 .0 1 7  

LX' = .085 df = I 

Obs . Exp. 

F a u n a  

I I  1 1 .000 
42 5 1 . 1 92 
33 28.346 
46 4 1 .462 

.20>p>. 1 O  

Mound 8 

1 9  2 1 .95 1 
1 38 1 3 1 .707 

95 93.659 
1 08 1 1 2 .683 

.30>p>.20 

Mound 44 

I I  1 1 .478 
42 48.304 
33 32.043 
46 40. 1 74 

.50>p>.30 

Obs. 

I I  
42 

.50>p>.30 

I l  
33 

.70>p>.50 

I l  
46 

.70>p>.50 

42 
33 

. 1 0>p>.05 

42 
46 

. 1 0>p>.05 

33 
46 

.80>p>.70 

Exp. 

Fauna 

9.374 
43.626 

V = .060 

1 2 .301 
3 1 .699 

V = .062 

1 1 .952 
45.048 

V = .038 

48.27 1 
26.729 

V = . 1 42 

48.62 1 
39.379 

V = . 1 24 

32.079 
46.92 1 

V = .023 

137 

X' coeff. 

.000 
1 .6 5 1  

.764 

.497 

fauna 

.397 

.301 

.0 1 9  

. 1 95 

fauna 

.020 

.823 

.029 

.845 

X' coeff. 

.282 

.06 1 

. 1 38 

.053 

.076 

.020 

. 8 1 5  
1 .47 1 

.902 
l . l 1 3 

.026 

.0 1 8  
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Appendix 1 4 .  (Con!.). 

Obs. Exp. X2 coeff. 

MOl/ild 8 eas{ hOl/ses 

Fishing 1 3  1 0.06 1 .858 
Land hunting 59 6 1 .939 . 1 39 

LX2 = 1 .456 df = 1 

Fishing 1 3  9.342 1 .433 
Fowling 34 37.658 .355 

LX2 = 2.525 df = 1 

Fishing 1 3  9. 1 69 1 .60 1 
Marine mammal hunting 38 4 1 .83 1 .35 1 

LX2 = 2.736 df = 1 

Land hunting 59 56. 1 99 . 1 40 
Fowling 34 36.801 .2 1 3  

LX2 = .493 df = 1 

Land hunting 59 55.7 1 1 . 1 94 
Marine mammal hunting 38 4 1 .289 .262 

LX2= .636 df = 1 

Fowling 34 33 .775 .002 
Marine mammal hunting 38 38.225 .00 1 

LX2 = .004 df = 1 

Obs. 

1 9  
1 3 8  

.30>p>.20 

1 9  
95 

.20>p>. 10 

19 
1 08 

. 1 O>p>.05 

1 38 
95 

.50>p>.30 

1 3 8  
1 08 

.50>p>.30 

95 
1 08 

.�8>p>.95 

Exp. 

2 1 .939 
1 35.061 

V = .080 

22.658 
9 1 .342 

V =  . 1 25 

22.83 1 
1 04 . 1 69 

V = . 1 24 

140.801 
92. 1 99 

V = .039 

1 4 1 .289 
\ 04.7 1 1  

V = .043 

95.225 
\ 07.775 

V = .004 

X2 coeff. 

.394 

.064 

.59 1  

. 1 47 

.643 

. 1 4 1  

.056 

.085 

.077 

. \ 03 

.00 1 

.00 1 
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