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At Stigant Point the differences between the seasons 1981-82 and 1982-83 correspond to the increa-
se of females and pups and the absence of juveniles males (Table 2). This decrease may be due to a
substantial increase in breeding animals, which used most of the available space. At Cape Shirreff
between 1981-82 and 1984-85 there was an increase in the number of females, adult males and pups.
The proportion of males remained almost unchanged, and the number of juveniles fluctuated consi-
derably, but their proportion in the total population decreased. Cape Shirreff is a breeding colony,
with a steadily increasing female and pup population, but where space is still available for the
settling of non-reproductive peripheral males and breeding groups. The distribution of the popula-
tion structure at Cape Shirreff was not significantly different between the seasons 1983-84 and
1984-85 (Kolmogorov-Smirnov two sample test Dg g5 > 0.80). The structure of 4. gazella population
at Stigant Point is different between 1981-82 and 1982-83 (D¢ .05 < 5.12), and also differs from that
at Cape Shirreff.

Births at Stigant Point and Cape Shirreff increased substantially in all seasons (Table 3). The
sex ratio of pups at Sigant Point for both seasons and at Cape Shirreff in 1984-85 was close to 1:1 At
Cape Shirreff in 1983-84, however, there were fewer males than expected (X2 = 5.94, p < 0.005).
The mortality of the pups there in 1984-85 season was only 2.6%.

The parameters which determine population increase are immigration and natality. The popu-
lation increase at Cape Shirref between the seasons 1983-84 and 1984-85 was 64.0%. We can very
roughly estimate the amount of immigration by calculating the survival of the 1983-84 adults and
pups, using the survival rates given by Payne (1977) (0.954 and 0.761, respectively). Of the 722
adults in 1983-84, 689 would survive to the next season, of the 248 pups, 189 would survive to one-
year old. Assuming complete site fidelity, this total of 878 animals represent 72.4% of the 1206 adult
and juvenile animals recorded in 1984-85. This suggests that at least 27.6% of adults and juvenile
animals recorded in that year were immigrants, and the birth rates directly observed account for the
24.2% of the total population growth.

In Figure 3 we compare pup production data for South Georgia, Stigant Point and Cape Shirreff.
The curve for South Georgia fits a geometric pattern (r = 0.992), whereas for Cape Shirreff an expo-
nential model give the best fit (r = 0.996).

At Stigant Point in 1982-83, 24 reproductive units were counted with a mean number of 5.50 fe-
males per reproductive male (s.d. = 4.55). The frequency distribution shows a bimodal pattern (Fi-
gure 4a). At Cape Shirreff in 1984-85 the mean number of females in the 76 reproductive units was
4.62 (s.d. = 4.15). The frequency distribution is well fitted by a negative binomial distribution with a
large number of males and few females (Figure 4b). Only 9.2% of the total population are involved in
the reproductive units (breeding groups).

DISCUSSION

Our results show that {. gazella population in the South Shetland Islands is continuing to grow
rapidly. At South Georgia the pup production doubled over the two seasons and at Cape Shirreff the
total population increase was exponential. The large increase in births and the low pup mortality
agrees with the findings of Doidge et al. (1984) for sites of low, but rapidly increasing population den-
gitv at South Georgia.

The population structure is significantly different between Cape Shirreff and Stigant Point. At
Cape Shirreff, adult and sub-adult males account for c.a. 50% of the whole population. At Stigant
Point. in contrast, there is a higher proportion of females and pups which suggest that physical space
may have become a limiting resource and now regulates the population. At Cape Shirreff the low
proportion of fernales may be due to its distance from South Georgia. The topography of the island
provides space for the aggregation of peripheral subadult males.
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