
the most appropriate substrate; it is a source of fresh drink-
ing water and is used by the penguins during preening. The
lighting schedule inside the unit approximates that of Ross
Island. Two-thousand kilograms of actual nesting rocks
from the Ross Island rookeries have been provided for the
Adlies. Two large windows have been installed so that
behavioral observations can be made with a minimum of
disturbance to the birds.
To insure the long term success of the project, a total of

five austral summer seasons have been spent on the ice
studying the behavior and needs of these specialized birds.
This work includes comparative behavioral studies on
related penguin species at Palmer Station, the Falkland
Islands, and South Georgia Island.
During the 1976-1977 effort, emperor penguin census

work was conducted at both the Cape Crozier and the
Beaufort Island rookeries. The Cape Crozier colony was
composed of approximately 400 adults and 127 live chicks.
Based on carcass counts, egg and chick mortality was ap-
proximately 50 percent. Adult mortality was disturbingly
high. In one case, at least 16 adults were discovered frozen-
in near an ice ledge. The physical evidence suggested that
they had been caught in a rock slide. Battered remains of
dead adults in the colony had wounds suggestive of falling
rocks. The present location of the rookery is between the ice

cliffs of the Ross Ice Shelf and the decaying rock cliffs of
Cape Crozier. While the present rookery site may offer some
protection from the weather, this advantage is apparently
offset by other more detrimental dangers.
There was no evidence of adult mortality at Beaufort

Island, although chick mortality ranged between 65 and 70
percent. A total of 572 live chicks were counted along with
1,115 dead. Due to the apparent good condition of the
frozen chicks, we speculate that exposure was the major con-
tributing mortality factor. Based on the number of both live
and dead chicks and abandoned eggs, I calculated that be-
tween 3,575 and 4,000 adults were associated with this
rookery.
This project was partially supported by the National

Science Foundation contract DPP-76-20746 to Hubbs-Sea
World Research Institute.
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During a cruise on board R/V Hero to South Georgia
Island in March and April 1977 we had the opportunity to
obtain blood samples from ten species of sea bird that occur
in the area. The collection included six species of petrel, one
diving petrel, one albatross, and two penguin species. We
also obtained samples from the flightless steamer duck of
Tierra del Fuego.
Most blood samples were obtained by cardiac puncture

from birds sacrificed a few minutes earlier by Sea World
biologists who were collecting museum specimens. The king
penguin samples were obtained in the more normal pro-
cedure of a percutaneous withdrawal from the wing vein
which was large and easily palpated. Immediately after the
collection the birds were released.
The general trend was that albatross blood had the lowest

oxygen carrying capacity, followed by the petrels, and the
highest oxygen carrying capacities were those of the diving
birds.
Especially interesting to us was the small but robust South

Georgia diving petrel, whose blood oxygen carrying capacity

matched that of the adult king penguins. Equally as low as
the albatross values were those from the king penguin
chicks. The chicks sampled were nearly as large as the
adults. In terms of muscular development, they were quite
weak, and they seemed at this stage to be made up primarily
of a mouth, stomach, and digestive system.
We are grateful to Mauricio Rumboll, Douglas Schwartz,

and Frank Todd for providing bird specimens, and to the
British Antarctic Survey for permission to work on South
Georgia Island.
This research is supported by National Science Founda-

tion grant DPP 76-23424.
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In conjunction with Frank S. Todd, Douglas Schwartz,
and Maurice A.E. Rumboll, continuous seabird censuses
were made between Ushuaia, Argentina, and South Georgia
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aboard R/V Hero during a cruise from 21 March to 21
April 1977. These are the most detailed censuses ever made
in the area, and they greatly expand our knowledge of
autumn seabird populations in this region. In addition,
water temperatures and plankton trawls were taken when
weather conditions permitted. At South Georgia several
transects were made away from the island to determine the
feeding ranges of the nesting seabirds. When feasible, birds
were closely scrutinized for signs of oil pollution. Some oiled
birds were seen, the oil seemingly having originated from
whalers and krill ships operating in the area. However, oil-
ing does not seem to be a significant cause of bird mortality
at this time. Beach walks were also made to obtain data on
the incidence of oiling among dead birds.
While ashore at South Georgia, field parties obtained im-

portant behavioral data on many species. Data on king and
macaroni penguins will be particularly important in the
event that captive breeding stocks need to be established.
The land parties worked closely with British scientists at
F.lsehul and Bird Island, and their cooperation was out-
standing. In return, where possible, we assisted by providing
ship time for transects and other census work. Some pre-
liminary work, done jointly, indicates that the macaroni
penguin population on the Willis Island group comprises a
minimum of 13 million individuals.
Because of Hero's mobility, the field parties were able to

visit areas not usually studied, and several new avian records

were obtained. Important findings were several records of
Kerguelen petrel, one Adlie penguin, one emperor
penguin, and the first records of cattle egrets south of the
Antarctic Convergence.
At the request of the British Antarctic Survey, we con-

ducted a census of wandering albatrosses nesting at the Bay
of Isles. We found that wandering albatrosses breeding and
attending chicks on Bird Island were feeding as much as 950
miles west of South Georgia. These data are important
because they show the great extent to which this species may
roam during the breeding season. These travels bring South
Georgia birds near or over the continental shelf, where the
threat of oil pollution is high.
Sightings of marine mammals were documented. Hump-

backed, right, pilot and sperm whales were observed, as well
as numerous hourglass dolphins and possibly Peale's
dolphin. Close-up photographs of the right whale are being
studied to determine if this animal may be part of the Golfo
San Jose, Argentina, population.
The facilities of Hero for this research were superb. The

anticipated foul weather did not materialize, so we were on
schedule most of the time and were able to devote the entire
time at sea and at the island to productive studies. We
acknowledge the cooperation of Captain Denniston and the
crew, who helped to insure the success of this project.
This research was supported by National Science Founda-

tion grant DPP 76-23438.

Ykghoxjy ot gtzgxizoi sgxotk
kiuy£yzksy

DAVID G. AINLEY and ROBERTJ. BOEKELIHIEIDE
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In the face of disappearing whales and human exploita -
tion of krill stocks, much needs to be learned about the
ecological structure of marine communities in the Antarctic
and the Subantarctic (El-Sayed, 1976). One need is for in-
formation on the biomass of organisms so that their eco-
logical importance in these communities can be established
relative to competitor and prey stocks. Birds are one group
of organisms, among several, for which ecological data are
lacking. This may come as a surprise in that so much is
known about the social behavior and nesting biology of ant-
arctic avian species. Birds, however, spend most of their lives
at sea, where in the Antarctic ornithologists have not often
ventured.
The purpose of our work was to assess the biomass of birds

in various pelagic habitats of antarctic seas, to compare
their biomass simultaneously to that of mammals. thereby
providing more complete data for analyses such as those
recently attempted by Laws (in press) and Green (1975), and
to describe the ecological structure of avian communities.

By ecological structure we mean species composition (based
on density and biomass), habitat partitioning, and division
of food resources through behavior and prey selection. We
also sought to compare the biomass per unit area, species
diversity, and other factors of polar and tropical bird com-
munities.
Our work during the 1976-1977 austral summer began on
10 November, when we boarded USCGC Northwind in
Panama, and ended on 10 February, when we disembarked
R/V Hero at Ushuaia, Argentina. During those 3 months we
made most of our observations from North wind, but in ad-
dition to Hero we also spent some time on IISCGC Burton
Island. The table summarizes the legs of our cruise. We
were able to gather a great deal of data on all aspects of our
work except prey selection. The latter we will include in our
1977-1978 work.
Preliminary analysis shows a marked increase in bird

biomass as one passes from subtropic into subpolar waters.
Avian biomass in the tropics and the subtropics averaged
slightly less than 1 kilogram per square kilometer but
jumped to an average of about 4 kilograms per square
kilometer in the Subantarctic and the Antarctic. Species
diversit y , calculated by the Shannon-Weaver formula (see
Dickman. 1968; Wilhm, 1968), remained about the same,
regardless of latitude, at a level well below that measured for
any terrestrial bird community (see for instance Tramer,
1969). Why one or a few seabird species dominate their
respective communities, rather than there being broader
representation of several species, is a question we will pur-
sue.
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