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Emperor penguin breeding population
of the Ross Sea
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In the course of preparations for a study of emperor penguins
in the Ross Sea it was necessary to have the U.S. Geological
Service do an aerial survey of ice conditions at five of the six
known rookeries. The aerial photographs taken were done on 9
and 14 December 1983, and they were of such resolution that
birds could be counted easily.

At this late date the chicks are close to fledging and the
majority of birds in the photographs must be chicks, but the
resolution of the photographs was inadequate to make a distinc-
tion. However, we feel it is probably safe to assume that the
counts should be tripled to obtain a realistic estimate of the
number of breeders and chicks at the various sites. The pictures
were taken by an LC-130 aircraft flying at 500 meters above the
sea ice. A 20 x 20 centimeter format aerial camera was used to
take a series of vertical pictures. All colonies were in full sun
except a small area of the Franklin Island colony. Although birds
in the shadow of the island could not be counted, it represents a
small part of the colony based on the small shadow area and the
dispersion of the birds.

Two facts are clear from the table. First, there have been very
few census reports of emperor penguin colonies. Cape Roget
and Cape Washington colonies have not been reported since
shortly after their discovery in 1964 and 1965. Coulman Island,
one of the largest of all emperor colonies, has not been counted
since that time as well. The second fact is that there are some
remarkable differences in the early censuses and the 1983 sur-
vey. The 1983 census at Cape Roget was only 38 percent of the
1964 count, but the most dramatic decline has been at Beaufort
Island. In 1983 it was only 6 percent of the 1976 count. The
Coulman Island population is about equivalent to the 1960s
count with a 20 percent higher estimate in 1983. Franklin Island
was 2.9 times higher in 1983 than 1964 if our counts are doubled

to estimate breeders. The most marked increase has been at
Cape Washington where the estimate for chicks is 3.7 times the
1965 counts.

If our total counts are doubled to estimate breeding pairs,
then the total breeding population of emperor penguins is
about 108,684. This estimate is about 77 percent of the estimate
of Ainley, O'Connor, and Boekeiheide (1985) summed from the
1960s counts. The dramatic changes noted at some of the colo-
nies such as Beaufort Island and possibly Cape Washington
seem too rapid a decline and increase to be attributed to mor-
tality or reproductive recruitment. This suggests that the pen-
guins may be rather flexible in their faithfulness to particular
breeding sites. Possibly prevailing ice conditions at various sites
may influence where they ultimately breed. Nevertheless, it
seems unlikely that the birds moved entirely out of the Ross
Sea. If not, then there has been a substantial decline in the total
population of emperor penguins in the Ross Sea over the past 20
years. This is coincidental with the beginning of major, perma-
nent bases in the Ross Sea. Since much more activity is likely in
the future, as more bases by other nations are established, a
closer monitoring of emperor penguin colonies seems appro-
priate. Futhermore, it should be noted that if there has been a
decline in the northern colonies of the Ross Sea, it is not unique.
The Cape Crozier colony, one of the most southerly and the
most closely monitored of all emperor penguin colonies, has
declined from about 1,000 breeding birds in the early 1960s to a
low of 46 in 1976 (Todd 1980). In 1977 it was up to 200 birds, and
in 1983 there were 88 chicks in December (Ainley, personal
communication), which would be at least 176 adults, not allow-
ing for any mortality.

This work was supported in part by National Science Founda-
tion grant DPP 83-16963.

Counts of emperor penguins obtained by aerial, photographic
surveys conducted on 9 and 14 December 1983.

	

Count	Previous Count
Locality	(Chicks)'	& Date	Source

Cape Roget	4,402	11,700 (1964)b Cranfield (1966)
Coulman Island	25,299	21,000 (1952)b Cranfield (1966)
Cape Washington	18,725	5,000 (1965)' Cranfield (1966)
Franklin Island	5,702	4,000 (1964)C	Stonehouse (1969)
Beaufort Island	214	3,574 (1976)"	Todd (1980)

a Presumed that most of the birds were chicks based on the late season
photographs.

b Chicks.
Breeders.
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Population studies of Adélie, gentoo,
and chinstrap penguins
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During the past several years, we have investigated the
breeding and feeding ecologies of the Pygoscelis penguins, the
Adélie (P. adeliae), gentoo (P. papua), and chinstrap (P. antarctica).
This season we continued our studies of banded, known-age
populations of these krill-consuming penguins near the Polish
Academy of Sciences' Arctowski Station, King George Island,
Antarctica (62°10'S 58°30'W). Specifically, we collected data on
fecundity, age of first breeding, annual survival, immigration
and emigration, nest-site tenacity, and mate fidelity from I
November 1985 to 13 February 1986. Some preliminary results
follow; however, all data are uncorrected for band losses and for
losses of chicks between banded (3-4 weeks old) and fledging
(7-10 weeks old).

Mortality among adult breeding Adélie penguins was high
over the 1985 winter with only 28 percent of the banded birds
returning to their rookeries. Known-age pre-breeders (3- and 4-
year-olds) had slightly higher overwinter survival rates, 51 per-
cent and 34 percent, respectively. These data support current
ecological theory which predicts that reproduction has some
associated costs. The higher survival rates among pre-breeders
may be due to predation pressure on breeders by leopard seals
during the austral summer. Breeders make many more feeding
trips to sea than pre-breeders. In addition, of the 1,000 Adélie
penguin chicks banded in 1982-1983, 131 (13 percent) returned
to their natal rookeries in 1985-1986, a decline from the 20
percent return supported for 3-year-olds in 1984-1985. Our data
suggest that Adélie adult survival is much lower and pre-
breeder survival is higher in the maritime Antarctic than in the
continental Antarctic (Spurr 1975; Ainley et al. 1983).

This season, almost 7 percent of the 1-year-old chinstrap
penguins returned to their natal rookeries, compared to less
than 3 percent in the 1984-1985 season. Eighty-five of 998 (8
percent) gentoo penguin chicks banded in 1984-1985 returned
to their natal rookeries in 1985-1986, a sharp decline from the
1984-1985 season when 34 percent of all banded 1-year-olds
returned. In addition, 20 percent of the 2-year-old gentoo co-
horts returned to their natal rookeries in 1985-1986 compared to
only 9 percent of the 2-year-olds returning to 1984-1985.

Female Adélies and chinstraps again first attempted breeding
(laid eggs) at 3 years of age while males did not breed until 4
years of age. Almost 67 percent of chinstrap 3-year-old females
bred compared to 20 percent of Adélie 3-year-old females; while
62 percent of the Adélie 4-year-old cohorts laid eggs. Estimates
for Adélies, however, may be low due to our late arrival on King
George Island. Breeding attempts were made by 67 percent of 2-
year-old gentoo penguins including 49 males, 20 females, and
34 birds of unknown sex. First-time breeders of all species were
less successful than older experienced birds.

The winters of 1984 and 1985 were both ice free near King
George Island and the nonmigratory gentoo penguins re-
mained at the breeding rookeries all winter. However, the dif-
ference between the proportion of birds returning in these years
suggests that the factors influencing survival are complex. Con-
tinuing population studies coupled with studies of winter pack
ice and krill abundance may provide new information toward
our understanding of these sympatrically breeding penguin
species.

We are grateful to the Polish Academy of Sciences and the 9th
Polish Antarctic Expedition for their technical assistance and
warm hospitality. We would also like to thank USARP for logis-
tical support. This research was supported by National Science
Foundation grant DPP 83-14667.
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