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Since 1974 we have demonstrated that the south polar
skua (Catharacta maccormicki) and the brown skua (C. lonnbergi)
occupy common breeding grounds and interbreed to some
extent in a narrow zone of overlap west of the Antarctic
Peninsula, including the Palmer Station (64°46'S.64°03'W.).
Although it is too soon to determine whether the hybrid
young are fertile (20 F 1 hybrids banded and color coded), we
have been able to study ecological and behavioral differences
in the two species under identical environmental conditions.

Our first hypothesis was that although both are predators
and scavengers of renown, basic feeding requirements of the
two species during the breeding season are different. We
believed that they partition the feeding grounds and food
resources in vastly different ways to meet these requirements.

It soon was apparent to us that the brown skua depended
almost exclusively on penguin colonies for food and that their
numbers of breeding pairs more or less adjusted to penguin
numbers and especially to available territories near the
penguin rookeries.

South polar skuas fed mostly at sea and regularly brought
krill and fish to their young. Their at-sea foragings were
clouded by the species' propensity to visit artificial feeding
sites, such as station dumps, or to be fed by hand. Individual
rogues in the population also preyed heavily on smaller birds,
such as tern eggs and chicks, and predation of this sort is con-
spicuous. But there never was much doubt that the sea is the
principal feeding ground for most breeding south polar
skuas. Parent birds feeding young regularly flew out to sea
and upon their return regurgitated krill and fish before their
chicks.

At Palmer we witnessed heavy concentrations of south
polar skuas during the 1974-75 and 1975-76 breeding
seasons. Although the birds are highly territorial and defend
their nesting spots and young viciously from intrusion and
predation by other skuas, territories of these birds were com-
pressed to the point where it was not unusual to see nests as
close as 15 to 20 meters apart in the choice breeding areas
(Parmelee etal., 1977). Moreover, two chicks, rather than the
usual one, attained fledging age from these many nestings,
resulting in the largest productivity on record for the species.
At the same time, southern black-backed gulls (Larus
dominicanus) were establishing new highs in productivity.

Our second hypothesis was that the sea in the Palmer area
was exceptionally rich in foods for these birds. We based this
belief mostly on the unusual behaviors of the gulls on their
breeding territories and on the extraordinarily high survival
rates of young gulls and south polar skuas. Scientists who
studied the marine waters in Gerlache Strait not tar away add

credibility to this hypothesis (El Sayed, 1968).
The 1976-77 and 1977-78 seasons at Palmer were ye

different climatically from the previous two. Late summe
storms in 1976-77 prevented efficient foraging by adult south
polar skuas, causing many of their young to starve. The
resulting drop in south polar skua productivity was astound-
ing. The early nesting gulls and terns experienced normal
productivity, since they managed to get their young beyond
the fledging stage before the late summer storms developed.
Penguins and shags not hampered by the storms bred nor-
mally, as did the brown skuas dependent on the penguins.

Ice remained locked to the shore well into the 1977-78
breeding season and spelled disaster not only for the south
polar skuas but also for the gulls and terns. The tharked skuas
returned to their breeding spots on schedule, defended their
territories, and in a few cases even laid eggs. But not one of
these hatched. From a record high, chick productivity fell to
zero. The male south polar skuas had occupied their tradi-
tional territories throughout the long, chickless nesting season
that extended from November to April. They left their territo-
ries periodically to fly to presumed feeding areas free of ice,
but invariably they returned after several days' absence.

Terns fared no better that year. A few dropped eggs on the
breeding grounds, but these were not even incubated. Gulls
preying on limpets and fish managed to carry their nesting
beyond the incubation and hatching stages, but one by one
their chicks died, presumably of starvation. So far as we could
determine only a single gull chick fledged, indicating a prod-
uctivity near zero.

Once again neither the penguins and shags nor their
respective predators, the brown skuas and sheathbills,
showed a noticeable drop in productivity. But not a single hy-
bridizing pair composed of a south polar skua (usually male)
and a brown skua (usually female) paired and bred suc-
cessfully that year. Matings likely were not consummated
because the male south polar skuas could not forage suc-
cessfully in the frozen sea. As with nonhybridizing south
polar skuas, productivity of the hybridizing pairs was zero.

These important field observations not only support the
hypothesis that south polar and brown skuas have distinctly
different feeding requirements in the Palmer area; they also
clearly indicate that unfavorable ice conditions are important
barriers to hybridization in the polar environment.

Brian Glass completed his overwintering observations at
Palmer in December 1977. Like David R. Neilson and
William R. Fraser before him, he noted much winter activity
at the Palmer breeding grounds, as well as large migrations or
movements of several species of petrels during the winter
period. One cannot dismiss birds as unimportant winter con-
sumers in the southern oceans on the assumption that they do
not occur there in sufficient numbers at that time. The unsta-
ble ice conditions west of the Antarctic Peninsula may well
turn out to be a vastly more important winter feeding ground
than heretofore believed.

This work was supported by the National Science Foun-
dation grant DPP 76-15350.
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Cyanophyta, Chlorophyta, and Bacillariophyta are the
predominate freshwater algae found in the antarctic (Holm-
Hansen, 1964; Parker et al., 1972; Cameron, 1972). These
species can withstand diurnal freeze-thaw cycles; low
humidities, annual precipitation, and magnetic field; and
high winds and incoming radiation as well as high sublima-
tion and evaporation rates so typical of the antarctic climate.
Organic carbon and nitrogen also are extremely low except in
a few areas where algal soil crusts have accumulated
(Cameron, 1972). Cameron (1971) listed 14 species of Pro-
tozoa and 26 species of algae identified from the antarctic.

It has been well established that in the temperate zone
many microalgae and Protozoa are dispersed by air currents
(Schlichting, 1969). In contrast, the antarctic air is relatively
free of microbes and insects and, therefore, birds probably
are the most important agents dispersing microbes within
antarctic ecosystems. Blue-green and other algal growth was
most abundant where concentrations of guano, such as from
skuas, were present (Cameron, 1972). Various studies of dis-
persal by birds in the temperate zone have been conducted for
algae and Protozoa (Atkinson, 1972; McGuire, 1963; Proctor,
1959; Proctor and Malone, 1965; Schlichting, 1958, 1960;
Sides, 1973), zooplankton (Loffler, 1963), and fungi
(Warner, 1967; Warner and French, 1970). No studies have
been conducted on the dispersal of these microorganisms by
birds into and out of the Antarctic.

The bird specimens were obtained during the 1976 Inter-
national Weddell Sea Oceanographic Expedition and earlier
at Palmer Station. Specimens were shot, sealed in plastic bags
immediately upon retrieval, and frozen for later analysis. The
south polar skua (Catharacta maccormicki) and southern black
backed gull (Larus dominicanus) specimens were collected over
land at Palmer Station. The other species, arctic tern (Sterna
paradisaea), cape pigeon (Daption capense), and giant fulmar
(Macronetes giganteus) were collected at various locations in the
Weddell Sea with the aid of the USCGC Glacier. Birds taken at
sea were retrieved from the water within 5 minutes of shoot-
ing. Collection dates and localities for each specimen are
listed in table 1. The microorganisms cultured are given in ta-
ble 2.

Although the 15 bird specimens were frozen approx-
imately 3 months prior to taking sample washings, nine birds
rendered positive cultures containing nine species of algae,
nine Protozoa, and 12 fungi. Three arctic terns, three cape
pigeons, two giant fulmars, and one south polar skua
transported microalgae and/or Protozoa.

These data are supported by Sides' (1973) findings that
gulls more frequently carried microorganisms externally than
internally. Atkinson (1972) also found little evidence of
phytoplankton organisms transported internally. Schlichting
(1960) showed great reductions in both numbers and species
of algae and Protozoa carried externally by ducks after ex-
posure to the air for 8 hours.

All species of blue-green algae sampled from the arctic
terns collected in Antarctica, Anacystis marine, A. montana,
Nostoc commune, and Schizothrix calcicola, have been collected
from pools on Ellesmere Island, Northwest Territories,
Canada (83°08'N.), less than 800 kilometers from the North
Pole (Croasdale, 1973) and from antarctic soil (Cameron,
1971). This suggests that these blue-green algae, seldom
found in atmospheric samples (Schlichting, 1969), may be
transported between polar regions by birds. Thomson (1977)
suggests that long range dispersal and establishment of bipo-
lar lichens may be occurring. Usnea sulpharreus, for example,
grows on rocks in northern Greenland and some arctic is-
lands of Canada as well as the antarctic. Explanation for the
means of such disjunctive dispersal has been exceedingly
controversial. Suggestions include: (1) separate evolution of
the species in the two polar regions; and (2) dispersal by birds
migrating along such mountain chains as the Rocky Moun-
tains and the Andes. (Possible evidence of such migration
routes is certain lichen species at a few intermediate locations
in the southern Andes.).

Characteristics of the antarctic soil bacterial species ap-
pear to be most similar to those isolated from soils of the
Chilean Atacama Desert. Mycococcus sp., found in Antarctica
as well as Chile, also occurs in high mountain soils. It ex-
hibits pleomorphism which may aid survival in harsh en-
vironments (Cameron et al., 1970). This also may be true of
the algae and Protozoa (Schlichting and Bruton, 1970;
Trainor et al., 1971).

South polar skuas banded at Palmer Station have been
recovered along the coasts of Argentina and western Mexico
(Baja, California), and from Greenland (Parmelee et al.,
1977). Watson (1975) indicated that skuas regularly disperse
northward to the subtropics during the austral winter and less
often into the Northern Hemisphere. Thus, the south polar
skua as well as the arctic tern may transport micro-organisms
between polar regions, although the skuas examined in this
study did not have positive tests for these blue-green algal
species.

Organisms are not found in all suitable habitats. Their
restriction may be attributed to competition in reaching suita-
ble habitats; or repeated invasions may modify the habitat
and finally allow for their establishment.

Field collections in the Antarctic were supported by Na-
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Department of Zoology, University of Kansas, assisted in the

October 1978	 147


