
ments of nesting adults. These will be combined with measure-
ments of growth rates of chicks to estimate food consumption
per nest, which will then be multiplied by our count of active
nests on Torgersen Island (8214) to estimate daily krill consump-
tion by the entire colony.

Preliminary results indicate that Adélie penguins had field
metabolic rates that were somewhat higher than those of jackass
penguins living in warmer conditions in South Africa (Nagy,
Siegfried, and Wilson in press). We crudely estimated food
consumption to be about 2 kilograms per nest per day, or about
15-20 metric tons per day for the whole colony.

Giant petrels. We measured field metabolic rates and water
fluxes using doubly labeled water, in eight nesting adults on
Humble Island, 2 kilometers northwest of Palmer Station. We
set recapture intervals at 2-3 days to obtain integrated measure-
ments of daily energy metabolism, and with two birds, we
attempted to estimate metabolic rate during the period on the
nest. If our attempt was successful (depending on isotope ana-
lyses yet to be done), metabolism while foraging can be calcu-
lated by subtraction. We will also estimate food consumption by
these birds.

Adélie, gentoo, and chinst rap penguins. One of the islands in the
Joubin Islands group (about 15 kilometers west of Palmer Sta-
tion) had these three species nesting on it together. In other
areas where two or three species of penguins nest sym-
patrically, they apparently reduce competition for food re-
sources by foraging in different areas or at different distances
from the rookeries, by foraging at different times, or by feeding
on somewhat different foods (Croxall and Prince 1980; Vol-
kman, Presler, and Trivelpiece 1980; Volkman, Trivelpiece, Triv-
elpiece, and Young 1982; Trivelpiece, Trivelpiece, Volkman, and
Ware 1983). To determine whether the penguins on the Joubin
Islands also used different foraging modes, we measured times
of day each species foraged, duration of periods off the nest,

and stomach contents to assess diet, as well as swimming
speeds, duration of swimming, and distances swum [all three
determined by using speed meters (Wilson and Bain in press)].
Preliminary results do not indicate major differences in any of
these parameters among the three species of penguin.

This research was supported primarily by National Science
Foundation grant DPP 83-02852 to W. Hamner, and secondarily
by contract DE-AM03-76-5F00012 between the Department of
Energy and the University of California, and by the Percy
FitzPatrick Institute of African Ornithology, University of Cape
Town. We are grateful to Rick Elmasian, U.S. Coast Guard, and
Jay Fields for valuable assistance in the field.
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Status of known-age birds
banded as chicks near Palmer Station

in the 1970's

D. F. PARMELEE and C. RIMMER

Itasca Biology Program
University of Minnesota

Minneapolis, Minnesota 55455

During the 1970's Parmelee and graduate students banded a
number of juvenile birds in the vicinity of Palmer Station. The
purpose of the current study was to determine how many of
these birds returned to the Palmer area as breeding adults. The
following is a summary of the results of our initial survey from
26 December 1983 to 10 March 1984.

Southern giant petrel (Macronectes giganteus). From 1975
through 1979, 1,034 chicks were banded. Of these, 11 were
recovered at nests in 1984. All had been banded during 14-28

March 1977 by Brian Glass; seven of the 11 returned to islands
where they had hatched, the remaining four to islands nearby.
Earliest breeding age recorded was 7 years.

Blue-eyed shag (Phalacrocorax atriceps). Five chicks in 1977 and
251 chicks in 1979 were banded on Cormorant Island. Four of
these, all from 1979 bandings, were recovered at nests on Cor-
morant Island. In addition, three of 110 chicks banded there is
1980 were at nests in 1984 (two nests were empty, one had a
single chick). Earliest breeding age recorded was 4 years.

South polar skua (Catharacta maccormicki). From 1975 through
1979, 541 chicks were banded. Of these, 10 were recovered at
nests, five at islands where they had hatched, and the remain-
ing ones at islands nearby. Earliest breeding age recorded *as
years. A number of paired nonbreeding south polar skus ob-
served on territories in the nesting areas were probably pre-
breeders, perhaps from the 1979-1980 season when 277 chicks
were banded.

Brown skua (Catharacta lonnbergi). From 1975 through 1979, 80
chicks were banded. Of these, two were recovered: one banded
on Litchfield Island on 18 January 1976 was recovered at a nest
nearby on Humble Island on 3 January 1984 and one banded on
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Christine Island on 12 January 1977 was recovered at a nest on
one of the Joubin Islands off southwest Anvers Island on 12
January 1984. Earliest breeding age recorded was 7 years.

F1 hybrid skua (Catharacta maccormicki x lonnbergi). From 1975
through 1977, 16 F 1 hybrid chicks were banded. Of these, one
was recovered at a successful nest on 26 January 1984 on Chris-
tine Island, about 4.5 kilometers from where it had been band-
ed as a chick on Humble Island by David Nielson on 18 January
1976. The F 1 hybrid was mated to a south polar skua and pro-
duced an F2 hybrid. This successful nesting is significant be-
cause it is the first solid evidence that the gene pools of the two
skuas are mixed in the Antarctic Peninsula area. The 8-year-old
hybrid had been recovered once before: at Parangual, Brazil on

23 May 1980 by Edson Cunico, who released the bird with band
intact.

We expect to find considerably more breeding birds banded
as chicks as the birds attain sexual maturity. Large numbers
were banded during the 1979-1980 and 1980-1981 seasons.
During 1983-1984, the following chicks were banded: southern
giant petrel (277), blue-eyed shag (158), south polar skua (384),
brown skua (18), hybrid skua (2), southern black-backed gull
(Larus dominicanus) (214), and antarctic tern (Sterna vittata) (21).
Blood samples for protein analysis were taken from 15 south
polar skuas, 16 brown skuas, 3 F 1 hybrids, and 1 F2 hybrid.

This project was supported by National Science Foundation
grant DPP 82-13688. Kenneth Nagy assisted us in the field.

Hydrographic fronts and marine bird
distribution in antarctic and

subantarctic waters

R. R. VEIT and
B. M. Braun

Department of Ecology and Evolutionary Biology
University of California
Irvine, California 92717

During the 1983-1984 austral summer, we continued our
studies of antarctic seabirds (Hunt 1982; Hunt and Veit 1983)
while aboard the USCGC Polar Sea. This year we focused our
interest on the effects that hydrographic fronts near or over
continental slopes have on the distribution of oceanic birds. We
rode the Polar Sea from Valparaiso, Chile, to Palmer Station,
Antarctica, with a stop at Punta Arenas, Chile; from Palmer to
McMurdo Station and back; and from Palmer north to Rio de
Janeiro, Brazil, with stops at Punta Arenas, Chile, and at Mon-
tevideo, Uruguay.

Our most interesting findings resulted from three transects
across shelf-break fronts: (1) in the northwestern Ross Sea, (2) to
the northeast of King George Island in the South Shetland
Islands, and (3) off the eastern coast of South America. In each
case, we found that bird density in the vicinity of the shelf-break
front was very much higher than over either deep water farther
offshore or shallower water farther inshore, and that the fronts
also served as a distinct boundary between two discrete com-
munities of pelagic birds.

In the northwestern Ross Sea, we had the opportunity to
work in collaboration with Stanley S. Jacobs and his team from
the Lamont-Doherty Geological Observatory. During our trans-
ect there on 5 February 1984 we discovered more than a 10-fold
increase in bird abundance and biomass as we crossed the shelf-
break front (figure 1). The increase involved primarily Adélie
penguins (Pygoscelis adeliae) and Wilson's storm petrels
(Oceanites oceanicus). This pattern is similar to that described by
Ainley and Jacobs (1981), except that in this case we were able to
show that the increase in bird density at the shelf break occurred
even in the absence of pack ice, the presence of which in Ainley

and Jacobs' study tended to obscure the relative influence of the
ice edge and the hydrographic front on the increased numbers
of birds. This front also served as a boundary between commu-
nities of birds; we observed light-mantled sooty albatross (Phoe-
betria palpebrata), mottled petrel (Pterodroma inexpectata), and
dove prion (Pachyptila desolata) only offshore from the front,
while the dominant species inshore from the front were Adélie
penguin and Wilson's storm petrel.

Off King George Island on 22 December 1983, we found a
similar increase in bird abundance as we crossed a front at the
continental slope (figure 2). In this case, the roughly six-fold
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Figure 1. Bird densities along a transect in the northwestern Ross
Sea running from shelf water across the continental slope into deep
water: A. Number of birds/Km 2. B. Bird Biomass (Kg)/Km2. (11Km2"
denotes square kilometer; "kg" denotes kilogram.)
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