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quent processing and identification. Many of the tissue samples
collected have been made available to other investigators in an
effort to maximize the scientific information about these birds.
The sharing of the tissue samples has resulted in three coordinated yet separate grant proposals to the National Science
Foundation to continue and expand the investigation of the
hematopoietic, integumentary, and urinary systems (Zinsmeister, DPP 84-17552; Stromberg, DPP 84-15339; Hinsman DPP
84-17833). The goal of these studies is to define the cells and
tissues of these systems by means of quantification, morphology, and chemical composition in relationship to their developmental and functional status and to use that information
to establish a comparative data base with other wild antarctic
and subantarctic penguin genera with a possible extension to
captive penguin genera.
Laboratory facilities, supplies, and equipment for this type of
research are not currently available at Teniente Rodolfo Marsh
on King George Island. We established a makeshift laboratory
in the Argentine hut across the bay from the base on Ardley
Island, and transported all supplies, chemicals, and equipment
from the U.S. and Santiago, Chile.
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From 9 October to 15 November 1983, a variety of soft and
hard tissues were collected from the pygoscelid penguins
(Pygoscelis adeliae, Pygoscelis papua and Pygoscelis antarctica) on
Ardley Island, South Shetlands, Antarctica.
Priority was given to obtaining sufficient amounts of material
with which to establish precise methods and techniques
needed to yield high-quality, well preserved tissue samples for
subsequent histochemical and morphologic analysis.
Tissue samples were taken from the following organ systems:
hematopoietic, cardiovascular, visual, respiratory, integument,
endocrine, reproductive, digestive, urinary, biliary, and musculoskeletal. In addition, parasites and/or cystic nodules of the
gastrointestinal tract were collected and preserved for subse1984 REVIEW

Fixatives.
1. 10 percent neutral buffered formalin in 0.1 mole Sorenson's
phosphate buffer, pH 7.4 was used for light microscopic
examination of the following tissues.
a. Ends of weight-bearing and non-weight-bearing bones,
b. Kidney, liver, lung, gonads, muscle, heart, gut, skin,
pancreas, thyroid glands, spleen, eyes, vessels, parasites, and cystic nodules in gut.
2. Trumps fixative (1 percent glutaraldehyde, 4 percent formaldehyde) in 0.1 mole sodium cacodylate buffer, pH 7.4
was used for both light and electron microscopic examination
of the following tissues: Kidney, liver, lung, muscle, heart,
gut, skin, gonads, pancreas, thyroid glands, spleen, and
vessels.
3. 2.5 percent glutaraldehyde in 0.1 mole sodium cacodylate
buffer, pH 7.4 was used for electron microscopic examination
of the blood and bone-marrow samples.
4. 2.5 percent glutaraldehyde in 0.1 mole Sorenson's phosphate buffer, pH 7.4 was used for electron microscopic examination of the blood and bone-marrow samples.
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Figure 1. Granulocytes of the genera, Pygoscelis. (1) Heterophil, Pygoscelis adel!ae, 12,450 x. (2) Heterophil, Pygoscelis papua, 12,450 x. (3)
Heterophil, Pygoscelis antarctica, 12,450 x. (4) Eosinophil, Pygoscelis adeliae, 12,450 x. (5) Eosinophil, Pygoscelis papua, 12,450 X. (6)
Eosinophil, Pygoscelis antarctica, 12,450 x. (7) Basophil, Pygoscelis adeliae, 12,450 x.(8) Basophil, Pygoscelis papua, 12,450 x. (9)
Pygoscelis antarctica, due to the paucity in numbers of the avian basophil, we were unable to observe a basophil in the few sections examined
at this time. Additional material will be processed.

Methods.
Peripheral blood. Blood samples were obtained from halothane
anesthetized adult male and female penguins via cardiac puncture. Blood smears were made, air-dried, and stored unfixed for
subsequent transport and processing in the U.S. Anticoagulated blood (1 milligram per milliliter ethylene dimitrilo
tetraacetic acid) was centrifuged (hand centrifuge) at approximately 2,000 revolutions per minute for 5 minutes. Without
disturbing the buff y coat, all but the last drop of plasma was
removed using a Pasteur pipette. The fixative was carefully
layered over the sedimented cells with minimal disruption of
the buffy coat. Due to the amount of fat and viscosity of the
penguin blood, the tubes containing the fix and buffy coat were
allowed to fix for approximately 2 hours. After this time, a
button of thrombocytes and leucocytes embedded in solidified
156

plasma was removed with only a thin layer of erythrocytes
adhering. The buttons were rinsed in buffer and stored in fresh
fix in small leak-proof containers for transport to the U.S.
Bone-marrow samples. The ends of the long bones of the lower
limb were removed and the bony shafts were gently split open,
placed in the fixative, and stored in leak-proof containers for
transport. Unlike other birds and mammals, aspirates could not
be obtained at this time.
Tissue samples. Samples of kidney, spleen, heart, lung, skin,
liver, pancreas, thyroid glands, gonads, gut, musculo skeletal,
etc., were removed, sliced into suitable size for proper penetra tion of the fixatives, and prepared for transport.
Depending upon the choice of fixation, two standard embedments were employed. We used paraffin for light microscopic
analysis of those tissue samples preserved in 10 percent neutral
buffered formalin and in the Trump's solution; we used spurr
ANTARCTIC JOURNAL
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Figure 2. Agranulocytes of the genera Pygoscelis. (1) Monocyte, Pygoscelis adeliae, 12,450 x. (2) Monocyte, Pygoscelis papua, 12,450 x. (3)
Monocyte, Pygoscelis antarctica, 12,450 x. (4) Lymphocyte, Pygoscelis adeliae, 12,450 x. (5) Lymphocyte, Pygoscelis papua, 13,200 X. (6)
Lymphocyte, Pygoscelis antarctica, 12,450 x.

resin for electron microscopic analysis of the tissues preserved
in Trump's solution and the 2.5 percent glutaraldehyde
solutions.
At present, we have employed standard procedures of fixation of the blood smears in methyl alcohol and stained them
with Wright's blood stain. Preliminary examination of the light
and electron microscopic sections (figures 1, 2, and 3) attest to
the overall success of the procedures employed in collecting,
preserving, and processing of the tissue samples and have
resulted in two manuscripts in preparation (Zinsmeister in
preparation; Zinsmeister and Van Der Heyden in preparation).
This work was supported by the National Science Foundation
Grant INT 83-14929. Round trip air tickets were provided by the
National Science Foundation. Travel and accommodations to
and from Antarctica from Santiago were graciously arranged
through the Instituto Antartico Chileno.
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Figure 3. Thrombocytes and erythrocytes of the genera, Pygoscelis. (1) Thrombocyte, Pygoscelis adeliae, 12,450 x. (2) Thrombocyte,
Pygoscelis papua, 12,450 x. (3) Thrombocyte, Pygoscelis antarctica, 12,450 x. (4) Erythrocyte, Pygoscelis adeliae, 9,900 x. (5) Erythrocyte,
Pygoscelis papua, 7,500 x. (6) Erythrocyte, Pygoscelis antarctica, 9,900 x.

Possible human impact on penguin
populations in the Antarctic Peninsula
area
D. MULLER-SCHWARZE
College of Environmental Science
and Forestry
State University of New York
Syracuse, New York 13210

Between 1980 and 1984 I visited colonies of the three pygoscelid penguin species in the areas of the Antarctic Peninsula and
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South Shetland Islands repeatedly and counted the breeding
birds. I compared these counts with earlier ones, notably by
Muller-Schwarze and Muller-Schwarze (1975) and the compilation by Croxall and Kirkwood (1979).
A table summarizing the results has been published
elsewhere (Muller-Schwarze 1984). Two important conclusions
can be drawn: (1) there have been drastic population changes at
some sites, both increases and decreases in numbers of breeding penguins and (2) it appears that frequently visited rookeries
tend to decline, while more remote ones have not changed or
are increasing in size.
Adélie penguin (Pygoscelis adeliae). At Torgersen Island in
Arthur Harbor (64'41'S 64°05'W), we counted 6,500 chicks on 27
January 1982, 5,523 nests on 2 January 1983, and 5,575 nests on
30 December 1983. Taking into account the loss of nests and
offspring over the breeding season, this represents a 9-36 perANTARCTIC JOURNAL

cent drop from the original census of 8,650 nests in 1971
(Muller-Schwarze and Muller-Schwarze 1975).
Chinstrap penguin (P. antarctica). The number of breeding
chinstrap penguins has increased at remote sites and decreased
in responses to human interference. Entrance Point (63°00'S
60°33'W) at Deception Island is a seldom-visited rookery. On
our 25 January 1982 visit there, I noted a 207 percent increase in
breeding pairs since 1965 (Croxall and Kirkwood 1979). At Wa terboat Point (64°49'S 62°52'W), on the other hand, now the site
of the Station Gonzalez Videla, the chinstraps decreased at one
of the two rookeries (Coal Point) from 350 nests in 1922
(Bagshawe 1938) to 60 in December 1980 and from 225 to 2 nests
in the other rookery on the Island, where this represents 83
percent and 99 percent drops, respectively. On the island there
were still 125 nests in 1964 (Croxall and Kirkwood 1979). Thus, a
98 percent decrease occurred during the 16 years preceding
1980.
Gentoo penguin (P. papua). At Port Lockroy (64°49'S 63°30'W),
an often-visited site, the gentoos have been holding their
own. During the 1980-1981, 1981-1982, and 1983-1984 seasons,
counts differed by —20 percent, +11 percent, and +18 percent, respectively, from our 1971 count (Muller-Schwarze and
Muller-Schwarze 1975). At Waterboat Point, site of the Station
Gonzalez Videla, the Coal Point rookery had decreased by 91
percent since 1922 to 153 nests in December 1980 and the rookery at the Island by 14 percent since 1964 (Croxall and Kirkwood 1979). Two less often visited gentoo rookeries have increased within a decade: the rookery of Harmony Point (62°19'S

Trematode parasites of marine birds in
Antarctica: The distribution of
Gymnophallus deliciosus (Olsson
1893)
E. P. HOBERG
Department of Pathobiology SC-38
University of Washington
Seattle, Washington 98195

During continuing studies of avian helminths at Palmer Station, Antarctica (Hoberg 1983) trematodes were found as parasites only of charadriiform birds. Digeneans were not represented in extensive collections (including several thousand
specimens of helminths) from spheniscids, procellariids, and
phalacrocoracids.
Gymnophallus deliciosus (Olsson 1893) was the only species of
trematode found in birds examined during the present study. It
was found as a parasite in the gall bladder of three species of
charadriiforms: American sheathbills, Chionis alba (Gmelin);
southern black-backed gulls, Larus dominicanus Lichtenstein;
and south polar skuas, Catharacta maccormicki (Saunders) collected in the immediate vicinity of Palmer Station during the
austral summer of 1982-1983 (table).
1984 REVIEW

59°15'W) on Nelson Island in the South Shetlands grew from
about 800 nests in 1971-1972 to 1,514 in 1982-1983 (plus 89
percent) and on the remote Danco Island (64°44'S 62°37'W) in
Errara Channel, the rookery increased from 229 to 453 nests
(+98 percent) between December 1971 and December 1982.
Danco Island may be especially subject to population fluctuations, rather than clear trends, due to varying snow cover at the
beginning of the breeding season in different years. There are
few rocky outcrops available on that ice-capped island.
In conclusion, particular attention should be paid to the influence of frequent human visitation on penguin breeding behavior, breeding success, and rookery size.
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Specimens of G. deliciosus were found in nearly all adult and
nestling gulls that were examined (table). This trematode had
not been previously reported from L. dominicanus although it is
a geographically widespread parasite characteristic of gulls
(Jones and Williams 1968; Hoberg 1979). It is of interest that
Szidat (1964) did not find it infecting southern black-backed
gulls examined in Argentina. It is clear that the cycle of this
trematode is completed in the area near Palmer. The distribution of immature specimens and metacercariae of G. deliciosus in
nestling gulls suggests the importance of avian breeding
gounds for the acquisition and maintenance of infections by this
trematode.
Digeneans have not previously been reported from south
polar skuas in Antarctica. G. deliciosus occurred with low prevalence and intensity of infection in this host (table).
G. deliciosus had been reported from American sheathbills in
the South Orkney Islands and at South Georgia (Jones and
Williams 1968, 1969-a; Williams et al. 1974) but it had not been
found at localities adjacent to the Antarctic Peninsula or at the
latitude of Palmer Station (about 65°S). Sheathbills appear to be a
typical host for this trematode.
Prey consumed by adult and nestling gulls at Palmer was
dominated by the limpet, Nacella polaris (Hombron and Jacquinot 1841) (Hoberg unpublished data). This suggests the importance of this mollusc as an intermediate host of G. deliciosus.
Food-habits of south polar skuas at Palmer were more varied,
and molluscs were not represented as prey. It is possible that
limpets are infrequent prey for skuas and would likely be acquired by kieptoparasitism from gulls. Jones and Williams
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