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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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Figure 2. Bird densities (Birds/Km2) along a transect northeast of King George island, running from deep water across the continental slope into
shelf water. ("Km2" denotes square kilometer; "fms" denotes fathoms.)

increase in bird numbers involved a very large (more than
2,500) flock of cape pigeons (Daption capensis) which were ac-
tively feeding. The items we saw several birds catch looked like
krill. Our data from expendable bathythermograph casts on that
transect suggest that an anomalous body of warm (3.0°-4.0°C)
water was upwelling to the surface immediately over the steep-
est portion of the continental slope and under the area where
the cape pigeons were feeding.

Off northeastern Argentina on 17 March 1984, the Polar Sea
set a course which transected the front between the cold (11°C)
Falkland current and the warmer (22°C) shelf water (figure 3). In
the immediate vicinity of this interface, we saw 400 or more
long-tailed j aegers (Stercorarius longicaudus). These observations
tend to substantiate our hypotheses (Hunt and Veit 1983) that
long-tailed jaegers winter in substantial numbers in this area,
and secondly, that the jaegers are especially attracted to the
vicinity of this front. Our use this year of the ship's infrared
satellite imagery helped to clarify that the massive con-
centrations of birds which have previously been reported in this
area (e.g. Brown 1980) are there because of upwelling associated
with the western boundary of the Falkland current.

These findings support quantitatively a concept which has
been known in a qualitative sense since at least the early part of
this century (Murphy 1936), in that large numbers of birds (as
well as fish and mammals) have been found in the vicinity of
continental slopes. Through our studies, we hope to show
under which conditions birds are attracted to shelf-break fronts,
and ultimately, why they are attracted to such areas. Our most
important research goal now is to determine how the birds'
prey items are affected by the oceanographic patterns which we
presume to be influencing the birds. We plan to accomplish this

Figure 3. Major surface currents off Argentina. Derived from infrared
satellite imagery, 16 March 1984, obtain from USCGC Polar Sea.
("Km" denotes kilometer.)
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by sampling plankton communities along the transects during
which we count birds.

On this season's cruise, we also had the unusual opportunity
to study the ornithology of the largely unexplored coastal wa-
ters between the Edward VII Peninsula and Mount Siple (73°S
123°W) between 16 February and 9 March 1984. The seas in that
sector were heavily ice covered but, in the western sectors,
supported large numbers of molting Adélie and emperor
penguins. These observations concur with our findings of last
year, when in the Weddell Sea, we observed large numbers of
molting Adélie penguins during the period 24-28 February
1983. The glaciologists (C. Denton) and vulcanologists (W.
LeMausurier) working ashore at Mount Siple reported nesting
colonies of Adélie penguins and south polar skuas (Cat haracta

maccormicki). They estimated that 3,000 pairs of Adélies bred
there but saw no young. Several fledging skuas were seen and
the colony there may have contained on the order of 100-500
birds.

This work was supported by National Science Foundation
grant DPP 82-06052, G.L. Hunt, Jr., principal investigator. We
would like to thank the officers and crew of the USCGC Polar Sea
for their skillful assistance.
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Population studies of the south polar
skua

D. C. AINLEY, C. A. RIBIc, and R. C. WOOD

Point Reyes Bird Observatory
Stinson Beach, California 94970

Most of what is known about seabirds concerns their social
behavior and breeding biology, in other words, that part of their
natural history leading through the fledging of young. Unfor-
tunately, we know little about population biology; information
about adult survivorship, mortality, and longevity could put
available data on breeding productivity in perspective. Both
types of data are needed to construct a species' life table and
both are needed to understand changes in population size, but
demographic data are much more difficult to collect than data
on productivity, primarily because gathering demographic data
requires a tremendous investment of time (and money).

We studied the population biology of the south polar skua
Catharacta maccormicki at Cape Crozier, Ross Island. The project
began in the 1961-1962 season, the first of nine consecutive
seasons that R.C. Wood banded all chicks which hatched and
survived to at least 2 weeks of age. When these birds returned as
subadults and adults in following years, their presence and
breeding behavior were recorded. Using these data, we can
analyze demographic characteristics for birds up to 8 years of
age.

The project was discontinued after 1970-1971 except for 2
years of censuses made by S.H. Morrell and D.C. Ainley in
1974-1975 and 1975-1976 (birds 5-14 years old). Then in the
1980-1981 summer season we began a 4-year effort to collect
data on older birds (11-22 years old).

During the past four seasons, 1981-1982 to 1983-1984, we
returned to Cape Crozier for 3-week periods and again cen-
sused known-age skuas and determined their breeding status.

Results from one year to the next within these four, indicate an
annual survivorship close to 99 percent in oldest birds, which
compares to an average 94 percent over an earlier 4-year-period
for breeding skuas of unknown ages but certainly including
younger birds (Wood 1971). The high survivorship among
oldest skuas is among the highest ever measured in birds. It
contrasts, or balances, this species' unusually poor reproduc-
tive performance at Crozier. We have also found that skuas are
extremely faithful to their mates; in many cases, pairs have been
together for decades, even staying together while moving their
nesting territory appreciable distances. A by-product of our
observations was the discovery that one can determine the sex
of south polar skuas by comparing the relative size and color of
mated pairs: females are larger and lighter in color. This discov-
ery will allow us to separate our demographic analyses by sex, a
rare opportunity in the already rare demographic studies which
are almost always monomorphic.

During the last three seasons, we also successfully surveyed
all skua nesting areas elsewhere on Ross Island and on the
Victoria Land coast from Cape Chocolate (southern McMurdo
Sound) to Cape Adare. This was done from a helicopter and on
board an ice breaker. To calculate emigration rates for the
Crozier population, we were looking for skuas that had hatched
and been banded at Cape Crozier, but which had moved to new
sites to breed. These rates are critical for adjusting the demo-
graphic parameters of the Crozier-breeding population. We
found only four Crozier birds, all from the two largest year
classes, which indicates very low emigration rates for this popu-
lation. Interestingly, in the course of our searches, we found
about a dozen breeding skuas that had been banded as chicks by
the French at Pointe Ceologie. Why so many birds (relatively
speaking) apparently moved from that region to the Ross Sea
region is not known.

Using survey data, we have also been able to approximate a
total Ross Sea population for the south polar skua. This is the
first region-wide census of an antarctic seabird, other than
penguins. Although we are still compiling results, it appears
that about 3,900 breeding pairs exist in the region. It also ap-
pears that skuas nest on virtually every piece of flat, exposed
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