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We have been investigating the mesoscale distribution, com-
position, and ecological relationships of seabird communities
across a major oceanographic boundary, the edge of the ice pack
in the Antarctic, in order to understand why the observed
species assemblages persist. Ecologists are only just beginning
to understand the relative roles of biological and physical fac-
tors in constraining vertebrates and their communities to specif-
ic habitats. Biological factors could include, for example, preda-
tion and competition, while physical factors could include
adaptation to warm or cold temperatures. The pack ice edge—
especially its dynamic nature—provides an opportunity to ob-
serve the interactions between two distinct bird communities,
one associated with the ice and the other with the open water.
When the ice advances or retreats seasonally, one community
moves into the ocean area occupied formerly by the other and
vice versa. By quantifying changes in the strength of species'
habitat associations and by looking at changes in prey overlap,
we hope to find indications of how selection of prey vs. physical
habitat organize or structure antarctic seabird communities.
The dynamics of the ice edge and the suite of biological inves-
tigations, which are a part of the Antarctic Marine Ecosystem
Research at the Ice-Edge Zone (AMERIEZ), provide an interesting
opportunity to pursue our goal.

The study area and cruise tracks are described in Sullivan and
Ainley (Antarctic Journal, this issue). During our 1986 investiga-
tions, as in 1983 (see Ainley and Fraser 1984), we censused
seabirds (and marine mammals) whenever the ships were un-
derway during daylight. From the bridge, we made counts of
animals passing through or occurring within 300 meters of one
forequarter, depending on which side offered least glare. We
censused continuously but divided records into half-hour (8-
kilometer) segments, each with a series of physical habitat mea-
surements such as sea-surface salinity and temperature, charac-
teristics of the mixed layer, and pack-ice conditions. We com-
pleted 239 such segments on Melville and 168 on Glacier. We also
collected about 250 seabird specimens of 10 species at a range of
distances from the ice edge, and within different concentrations
of pack ice.

The overall patterns of bird distribution in 1986 relative to the
pack ice edge were similar to those observed in 1983 (see Ainley
and Fraser 1984; Fraser and Ainley 1986). Namely, a significant
increase in seabird density and biomass occurred near the ice
edge (figure 1). The reasons for this increase should become
more clear when we have obtained information on prey avail-

ability and abundance from other AMERIEZ components and
have compared those data with our information on seabird
diets. Until then we envision one of two (or both) mechanisms
working: either the birds are responding to increased prey
availability, or individuals of the open-water and the pack-ice
communities are accumulating at the boundary of their respec-
tive habitats.

Three assemblages of species were evident, as in 1983, but
species composition differed somewhat (figure 2). Though the
total number and kinds of species present in the study area were
the same in 1983 and 1986, during spring (1983) the number of
species in the ice-edge and pack-ice assemblages was larger
than in the autumn (1986). Some of the species present in the
pack ice and others in the ice-edge habitats during spring shift-
ed to the ice edge and the open water, respectively, during the
autumn. These shifts are consistent with the amount of ice
habitat available relative to open water habitat: in spring, the
pack ice was near to its maximal seasonal extent, whereas in
autumn it was at its minimum.

We found little difference in the diets between pack-ice and
open-water habitats. The dominant seabird prey were krill and
myctophid fishes (Ainley et al. 1986; Ainley et al. in press). Part
of our sample included 20 emperor penguins Aptenodytesforsteri
which we captured in the pack ice and then pumped their
stomachs. Little was heretofore known of the diet of this spe-
cies, particularly at sea away from their breeding colonies. Un-
like other seabirds, their diet consisted mainly of squid. In the
coming months we will be combining our diet data with those
on community assemblages with a goal of better understanding
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Figure 1. Seabird biomass (in kilograms per square kilometer) as a
function of distance from the pack ice edge along the northern and
southern "slow" transects of the 1986 AMERIEZ effort (see Sullivan
and Ainley, Antarctic Journal, this issue); pack ice indicated by
shading.
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Figure 2. Results of cluster analysis showing species assemblages
associated with open water, the pack-ice edge and the interior pack
ice during AMERIEZ 1986.

why the various species assemblages persist in relation to fea-
tures of the physical habitat.
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As part of the AMERIEZ (Antarctic Marine Ecosystem Research
at the Ice-Edge Zone) programs of 1983 and 1986, microalgae
from ice-covered, ice-melt, and open-ocean stations in the
northern Weddell Sea were compared to test the hypothesis
that a pulse of phytoplankton growth takes place that supports
the enhanced biological activity observed near the ice edge. By
far the highest cell numbers were found in open water during
the austral spring, with 68.7 billion cells per square meter north
of the ice edge, as compared to a low of 15.3 billion cells per
square meter under the ice (Fryxell and Kendrick 1988). A high
degree of similarity was found between ice and water-column
assemblages (Garrison, Buck, and Fryxell 1987), although the
open-water bloom can be seeded from other sources as well
(Fryxell and Kendrick 1988).

Nit zsc/iia contrasted with Thalassiosira; it survived in low light
under the ice and in the brine pockets in the ice and increased
steadily in abundance at the ice edge in the open water, whereas
the more opportunistic Thalassiosira could have been advected
from the west and north into water recently uncovered by the
retreating ice edge. From preliminary gut studies, Nitzsc/zia
appears to provide a good food base for zooplankton such as
krill.

In austral fall, conditions differed markedly (Fryxell 1986),
but clear differences also existed between ice-edge and open-
water stations. The accreting ice edge apparently acted as a
trigger for life stages and for a principal source of food as
evidenced by the abundance of fecal pellets in net hauls, in spite
of low abundances of phytoplankton in the water column.

Corethron criophilum Castracane went into sexual reproduction
near the ice and was at its greatest relative abundance in net
hauls from under the ice. Everything that could make resting
spores did so at the ice edge; Stellarima microtrias (Ehrenberg)
Haste and Sims (= Coscinodiscusfurcatus Karsten) was seen only
in resting spores in the water and under the ice (figures 1 and 2),
in sharp contrast to the austral spring observations under the ice
when chains of vegetative cells were abundant. Those species
that are not known to make resting spores (e.g., Chactoceros
criophilun Cleve) apparently made resting cells filled with lipids
(Sullivan personal communication). Distephanus speculum
(Ehrenberg) Haeckel was relatively more abundant under the
ice. The newly described species, Actinocyclus spiritus Watkins,
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