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Between colony variation (spatial scale)

than in males (ANCOV A F1.2178= 3.68,
P = 0.055).

We compared the relative magnitude of the decline
in structural size of birds from different areas in

several ways. The establishing dates, i.e. the age of
the colonies, and the rate of population growth
differed slightly for the Nordenskioldkysten col
onies (Fig. 3). We predicted that any changes in
body size over time should be related to these
colony age and growth differences. Pooling the
sexes and using an ordered linear contrast, we
tested whether or not the rate of the decline within
three sub-colonies on NordenskiOldkysten corre
sponded to their relative ages. Although tarsus was
clearly nearer to significance than head length, the
overall difference between sub-colonies in the

relationship between cohort and sex was not
significant (MANCOV A F6.4346= 1.160,
P = 0.227; for tarsus alone (F3.2174= 2.25,
P = 0.081) and for head alone (F3.2714= 1.29,
P = 0.275». With increasing colony age, there was
a significant increase in the rate of the decline in
structural size (F4.3196= 8.98, P < 0.001).

A comparison of slopes indicated the change in
body sizes of the three sub-colonies without
pooling the sexes (Fig. 4). The comparison showed
that body size became increasingly smaller from
south (young colony with a small rate of popula
tion growth A) to north (older colony with a larger
A) (Table 1). For the southern and middle colonies,
the slopes themselves were not significant, but,
based on a series of paired comparisons, there was
a trend from south to north (Table 1). This was the
case for both sexes regarding head length mea
sures and for females regarding tarsus measure
ments.

The age of the colony is only one possible factor
that contributes to the spatial differences in body
size. Colonies may be of similar age, but because
of differences in habitat or number of birds among
the colonies, the relative food abundance may
differ significantly. This is clearly seen by
comparing data from the 'south' and 'middle'
sub-colonies at Nordenskioldkysten with data
from the Kongsfjorden colony, over the same
range of calendar years (cohorts 1985-1993).
Pooling the sexes revealed a highly significant
difference between the two regions in the pattern
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