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Distribution, abundance and biomass
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the region of the Admiralty Bay
(King George Island, South Shetland
Islands, Antarctica) in 1978/1979*

ABSTRACT: In the region of the Admiralty Bay 12 nesting bird species were
encountered of a total abundance of 40890 pairs and biomass amounting to about
395000 kg Three penguin species constituted 91.7%, in abundance, their biomass constituting
98.7%, of the whole community. Densities of abundance and biomass of a@ult birds
in relation to the living area of penguins (ie. 775 km?) ranged from 32.3 to 121.4 indiv.
km~? and from 1151 to 4730 kg km™ 2.
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1. Introduction

The aim of the present study was to estimate the distribution, abundance
and biomass of a summer community of birds in the region of the
Admiralty Bay (King George Island, South Shetland Islands). So far, the
avifauna of this region has been investigated in the neighbourhood of Thomas
Point by Gain (1914), Rakusa-Suszczewski (1977) and Presler (1980).
The above mentioned authors recorded the nesting of the following bird
species: Pygoscelis papua (Forster), Pygoscelis adeliae (Hombron et Jacquinot),
Pyqgoscelis antarctica (Forster), Macronectes giganteus (Gmelin), Oceanites
oceanicus (Kuhl), Chionis alba (Gmelin), Stercorarius skua maccormicki

(Saunders) and Stercorarius skua lonnbergi (Mathews) as well as Larus

* The investigations were carried out as a part of complex researches on the coastal
ecosystem of the Admiralty Bay. which were directed by Prof S. Rakusa-Suszczewski of
the Department of Polar Research of Institute of Ecology and sponsored by the Project
MR-I-29 of Polish Academy of Sciences.



218 Bolestaw Jabloriski

dominicanus Lichtenstein and Sterna vittata Gmelin. The quantitative census
of the penguin rookery in the area was carried out by: Gain (1914),
Stephens (after Conroy 1975), White (after Kirkwood, Croxall 1979), Tri-
velpiece and Volkman (1979).

2. Study area

Investigations were conducted from 5 December 1978 to 27 February
1979 at King George Island, in the region of Admiralty Bay (62°09'S,
58°28'W). The island lies in the zone of oceanic Antarctic climate. The
total area of the island is 1337 km? The percentage of the area which
is not covered with ice is only 199 of the total area of the island. The
investigated area covered 388 km?, of which 131 km? constituted the surface
area of the Admiralty Bay and 19 km? an area of land free of ice
(Rakusa-Suszczewski 1980), the rest being the surface of glaciers. The
study area was situated between Red Hill and Chabrier Rock. In this area
the total length of the coast-line was 91 km.

3. Methods
3.1. Phenology

Literature data and own observations based on large frequency of
countings allowed to distinguish four periods for which the abundance
and biomass of bird community were separately estimated (Tabs. I1I, V—VIII,
XI—XVIII). Since three pygoscelid species, and especially Pygoscelis adeliae,
were the most abundant bird species in the Admiralty Bay region the
assessment of these periods was mainly based on the phenology of penguins.
These periods were following: 1. 10—24 December; 2. 25 December—10
January; 3. 11 January—1 February; 4. 2-16 February. Detailed data on the
terms in which nesting places were occupied and the terms in which eggs
were laid were obtained by the courtesy of Dr. A. Lukowski.

3.2. Abundance

The abundance of penguins occurring in colonies of more than 100 and
less than 500 pairs was determined in the countings within 1 m wide
transects separated with cord and on the basis of photographs taken from
the surrounding cliffs. In colonies of more than 500 nests, the abundance
was determined in the following way: test areas were chosen and nests within
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these areas were counted in 1 m wide transects (zones); finally on the basis
of aerial photographs of the whole rookery the approximate abundance of
penguins occurring in the whole area was estimated. All the countings of
penguins were preceeded by studies on quantitative changes of penguin
population on land over the 24 hour period (Jablonski, in press). Data
obtained from these investigations enabled to adjust the time of counting
to the 24 hours’ rhythm of changes in the number of penguins. .

Searching for the nests of O. oceanicus was conducted mainly from 21.00
to 230 hrs of the local time, because of its intensive courtship flights
at that time, which made it easier to detect calling males. The abundance
of this species is underestimated due to difficulties in detecting nests in
places of difficult access. In the literature, there is recorded a method of
the estimation of the abundance of this species in large areas on the basis
of the knowledge of abundance in test areas and recalculating of these
data for the whole study area (Beck and Brown 1972). However, this
method could not be used in the region of the Admiralty Bay due to
strong mosaic-like character of the breeding habitats. In-the course of
searching for O. oceanicus, Fregetta tropica (Gould.) was also discovered,
but this species was not counted.

The abundance of other species was determined on the basis of systematic
searching of the study area. Many data on the distribution of the breeding
places were also obtained from the participants of the II-nd and III-rd
Antarctic Expeditions of the Polish Academy of Sciences.

3.3. Phenological breeding state and age structure of chicks

The age of penguin chicks in the test areas and the chicks of other
species was determined on the basis of characteristic features of plumage
and on the basis of their body weight. Precise data on the mean individual
body weight and the range of its variation in subsequent days of life were
obtained by weighing marked chicks. The contents of nests and age
structure of penguin chicks were investigated in experimental areas, in which
the counting of breeding pairs was carried out. These materials enabled
the author to estimate the representativeness of the size of an area and
reliability of data on the number of breeding pairs and number of eggs
and chicks in the population. Differences between the assessment of
abundance obtained by means of the above method and by the methods
of direct countings in transects were from 1.6, to 12.8Y%

- 3.4. Weight and biomass

Birds and eggs were weighed using the Pesol spring scales to the nearest
1.5 and 10 g. Dried shells of eggs were weighed to the nearest 0.01 g.
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The estimation of the biomass of the summer community of birds was
carried out on the basis of the mean number of individuals observed
between 5 December 1978 and 27 February 1979, and the mean body weight
in this period. This estimate does not take into account the species occurring
sporadically and F. tropica whose numbers and individual body weight were
however negligible in relation to all community. Phenological changes in the
biomass of this community were estimated on the basis of changes in the
individual body weight of most abundant species, i.c. pygoscelid penguins
and O. oceanicus; for the remaining species, due to the low number of
weighed individuals, data on the mean body weight for the whole summer
were used.

The numbers of eggs and chicks necessary to assess biomass in subsequent
periods were determined on the basis of the contents of nests in the test
areas. Data on the weight of eggs (Appendix 1) used for the estimation
of their biomass stand for their mean weight during the incubation period.
The weight of chicks in the first day of their life was determined considering
the changes in the body weight of a hatchling. The mean weight of chicks
in subsequent age classes was calculated on the basis of changes in their
body weight during five days’ growth periods (Appendix 2, 3, 4).
The biomass of chicks was determined separately for subsequent age classes,
in which the abundance of the chicks was determined on the basis of their
age structure in test areas.

3.5. Comparability of the estimation of abundance
and biomass of birds

The problem of the comparability of estimations of abundance and biomass
of birds in Antarctic region is difficult due to the patchy occurrence of
their communities along the coast-line and poorly known distance of feeding
penetration from the colony towards the sea. Prevost (1963) and Holdgate
(1967) assessed the density of biomass of nesting birds in relation to the area
free of ice, but they analysed the role of birds only in the land ecosystem.
However, this ecosystem depends on transport of organic matter from the
sea. For this reason the most proper area for relating data on abundance
and biomass of birds should be the area of their penetration, ie. the area
of sea and land together. On the basis of observations carried out from m/s
“Antoni Garnuszewski”, from a cutter and from a helicopter, it was found that
most of specimens of particular flying bird species penetrate only the area
of the Admiralty Bay (131 km?) or its coast-line (91 km). Only part of
the specimens of O. oceanicus, F. tropica, Phalacrocorax atriceps King,
Daption capensis (Linn.) and of penguins, sought for food outside the Admiralty
Bay. P. adeliae penetrated the sea up to 25 km from the coast and
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P. antarctica up to 20 km. In this work, the abundance and biomass
of birds were related to the area free of ice, the area of the bay and
both these areas taken together (i.e. 150 km?). Values obtained in this way
are overstimated nevertheless they were here included to meet the needs of
other specialists working in this area in the field of ecology. In the discussion
another calculation was done taking into account the larger area penetrated
by the community, ie. 150 km? of the region of the Admiralty Bay and
625 km? (25x25 km) of the Bransfield Strait (total 775 km?). The concept
of such an area penetrated by birds was obtained due to the possibility of
the observation of marked penguins using a helicopter and a cutter and
estimation in this way of the range of their penetration. In most of ornitho-
logical investigations from the region of the Antarctic, observations were
conducted only on the shores, the length of which may easily be calculated
on the basis of a map. Recalculations of the abundance of birds in relation
to linear values are widely used in studying birds inhabiting the coastal
lines of rivers, lakes and seas, because in these environments there are

difficulties in assessing the area penetrated by birds. The most important
argument against such recalculations of data from polar regions is the
occurrence of glaciers along the coastal lines, which are not settled by birds.
During the investigations conducted in the region of the Admiralty Bay it
was determined that many species were feeding in the region of the glaciers.
Ice cliffs with their foot unveiling on the low tide constituted about 26", of
the coast line of the investigated area. During the low tide species consuming
Amphipoda and scavenging species fed in such places. The reason was that
below this type of ice cliffs there happened to occur elephant seals killed
by ice-falls (e.g. between Red Hill and Patelnia Point and under Ecology
Glacier). Searching for food by species feeding in the tidal zone consisted
in regular flights along the coastal line, irrespective of its type. Such feeding
penetration was represented by M. giganteus and S. vittata, and partially
by D. capensis, S. skua, L dominicanus and Ch. alba. The first three species
made their feeding flights along the distance of 2530 km from the colony,
two subsequent ones along about 10—15 km, whereas Ch. alba along 5 km
(occasionally to 10 km). S. vittata also fed close to the mouths of rivers
flowing out from under glaciers. This species also used moraines on glaciers
as resting places (e.g. on the Baranowski Glacier). These facts evidence that
birds occur also within the limits of the ice coast-line and due to this
the calculation of their abundance and biomass for 1 km of the coast-line
may be useful also in the conditions of Antarctic investigations. The only
thing which is questionable is the problem of topographical representativeness
of the coast line of the region of the Admiralty Bay in respect to the
whole of the island and the problem of proper length of the coast line.
From Thomas Point to Red Hill the coasts have character similar to that
at Stranger Point and in the remaining regions of the south-western part



222 Bolestaw Jablonski

of King George Island. On the other hand, the remaining part of the coast
line is specific for the Admiralty Bay due to the presence of three fiords
(Ezcurra, Martel, Mackellar Inlets). In connection with the fact that most of
birds were grouped to the west of Thomas Point one can assume that
the results are representative for the south-western part of the King George
Island. The length of the investigated coast-line (91 km) exceeded the length
of the feeding flights at least three times and, consequently, one can assume
that this length is representative for quantitative estimation.

4. Results

4.1. Abundance

4.1.1. Distribution and abundance of community of birds
in the breeding season

The coasts of the Admiralty Bay are settled by birds in an uneven way
(Figs 1—7, Tab. I). Particular species nested in specific habitats. 55°, of
nests of P. papua were built on storm-ridges, 40%, on raised terraces and
dry moraines on weathered lava flows and 59, of nests were situated in
other places. P. adeliae nested most abundantly (82°, of nests) on raised
terraces and slightly sloping faces of cliffs which were covered with pebble
and situated in the vicinity of flat coasts. P. antarctica built their nests on
rocky slates: 499, of nests of this species were situated on slopes of
over 40° (Chabrier Rock and Demay Point). Tracks leading to these colonies
had a slope of over 70°. 89", of nests of M. giganteus were at the edges
of steeply sloping moraines or rocks. Such nesting places occurred mostly
on Rescuers Hills and Vaureal Peak. The nesting places of D. capensis were
concentrated around Demay Point on coastal vertical cliffs with numerous
ledges. The nests of O. oceanicus occurred mainly under large pieces of rock,
and only 14.8%, of the nests were situated in the slits of rock. This
species was most abundant in the region of Thomas Point and Demay
Point, where extensive heaps of rock debris occurred. A colony of Ph. atriceps
was situated on a small rocky islet at Chabrier Rock. The nests occurred
between narrow, vertical rocks. Colonies of L. dominicanus usually occurred
on platforms topping vertical rocks situated at the coast. Such nesting
habitats occurred at Thomas Point, Keller Peninsula, Demay Point, Blue
Dyke and Hennequin Point. In the above mentioned regions there nested
62, of the pairs of gulls. S. vittata inhabited vast heaps of pebble and
loose moraines, which occurred between Blue Dyke and Demay Point as
well as on the Keller Peninsula. The abundance of nesting aggregations
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Fig. 1. Distribution of the breeding regions of birds at the coasts of the Admiralty Bay
in the season of 1978/79 (Sv — Sterna vittata, S — Stercorarius skua, O — Oceanites oceanicus,
D — Daption capensis, L — Larus dominicanus, P — Pygoscelis, C — Chionis alba, M — Macro-
nectes giganteus, F — Fregetta tropica, Ph — Phalacrocorax atriceps). Rectangles 1, II, III
refer to regions of high concentration of breeding colonies of various species: I — Thomas
Point (Fig. 2), Il — Llano Point (Fig. 3), IIl — Chabrier Rock (Fig. 4). Rookery — localization
of the colonies of Pygoscelis antarctica: at Demay Point, at Uchatka Point, at Patelnia Point
(Figs. 5-7). The broken line refers to the limits of areas free of ice and giaciers.
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Fig. 2. Distribution and number of bird nests in the region of Thomas Point close to

Penguin Ridge (rectangle 1 in Fig. 1): | — Pyqgoscelis papua, 2 — Pygoscelis adeliae, 3 —

Pyqgoscelis antarctica, 4 — Macronectes giganteus, 5 — Oceanites oceanicus, 6 — C hionis alba,

7 — Stercorarius skua maccormicki, 8 — Stercorarius skua lonnbergi, 9 — mixed pairs of S. skua

maccormicki and S. skua lonnbergi, 10 — Larus dominicanus, 11 — Sterna vittata, 12 — limits

of areas free of ice and glaciers. 13 —ice cliff Figures at symbols 1—11 stand for the
number of nests.
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Fig. 3. Distribution and number of nests of birds in the region of Llano Point and
Rescuers Hills (rectangle II in Fig. '1). Symbols as in Fig. 2. 7 — mixed pairs of S. skua
maccormicki and S. skua lonnbergi, 9 — Larus dominicanus; other symbols as in Fig. 2.
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'Fig. 4. Distribution and number of nests of birds in the region of Chabrier Rock and
Vaureal Point (rectangle III in Fig. 1) | — Phalocrocorax atriceps, 2 — Pygoscelis antarctica,
3 — Macronectes giganteus, 4 — Oceanites oceanicus, 5 — Chionis alba, 6 — S. skua lonnberygi,
7 — Larus dominicanus, 8 — Daption capensis, 9 — Sterna vittata, 10 — limits of areas free of

ice and glaciers, 11 —ice cliff















































































































