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ABSTRACT: In the 1980/1981 breeding season nesting of 9762 pairs of Pygoscelis
papua, 59356 pairs of P. adeliae, 302388 pairs of P. antarctica and 1 pair of Eudyptes
chrysolophus was observed in the region of King George Island. The greater part of
P. antarctica rookeries was located in ‘the hitherto unexplored cliffy coast in the northern
part of the island. A hypothesis was set forth that the recent increase in penguin
populations was mainly due to the retreat of glaciers and consequently the exposure
of new places suitable for breeding sites.
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1. Introduction

A comprehensive set of all the hitherto data on the nesting of penguins
on King George Island is presented in the study by Croxall and Kirkwood
(1979). These authors have collected data as well from the literature as
from the reports of various geological expeditions. The number and dis-
tribution of penguins on King George Island were also described by other
authors (Krylov 1968; Araya and Arrieta 1971; Simonov 1973; Krylov
and Popov 1978; Jabtonski 1980; Presler 1980; Odening and Bannasch
1981a,), not included in the paper by Croxall and Kirkwood (1979).

In the last 50 years an intensive increase in penguin populations was
observed in Antarctica (Sladen 1964; Conroy 1975; C. Miiller-Schwarze
and D. Miiller-Schwarze 1975). Simultaneously great fluctuations in the

*) These studies were carried out within the M.R.I.29A Programme during the Fourth
and Fifth Antarctic Expedition of the Polish Academy of Sciences to King George Island.
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number of penguins were observed in various breeding seasons (Jablonski
1983). Presentation of the studies on the distribution and numbers of penguin
rookeries in a single breeding season over the vast area of King George
Island may give valuable information about the real state of the populatioﬁs
of these birds, so much more that a systematic search for breeding sites
was hitherto not carried out in many regions of that area.

2. Terrain and methods

The investigation terrain covered the whole area of King George Island
and some smaller islands near-by (Fig. 1). The boundary line of the survey
in the Fildes Peninsula region from the Half Three Point runs exclusively
along the shoreline of King George Island, itself, up to Flat Top Peninsula
(i.e. excluding islets: Two Summits I and Dart Weeks Stack I and farther
north-east Square End I). Isles west of the Atherton Islands were included
in observations (except Jegged Isl.).

Geographical names of places are given after Birkenmajer (1980a,
1983). Plotting of the surveyed penguin rookeries was carried out on the map
made by Birkenmajer (1980b, c, 1981, 1983).

The census of breeding sites of various penguin species was started
after stabilization of the number of the nesting birds in the region of
Admiralty Bay, i.e. 25 Oct. 1980 in the case of Pygoscelis adeliae (Hombron
et Jacquinot), 31 Oct. 1980 — P. papua (Forster) and 8 Nov. 1980 —
P. antartica (Forster). The registration was terminated 13 March 1981.

Due to quantitative and spatial differentation of breeding groups and
different topographical conditions around those groups various methods of -
quantitative estimation were used:

1. Three times repeated stationary counts of small breeding groups
numbering up to about 100 nests (prior to the beginning of the counts
the nesting area was divided into smaller sections marked off by stakes
or small heaps of stones). This method was used mostly for counting
P. papua, on account of the elongated shape of their nesting sites located
mainly on storm-ridges;

2. Photographs of the rocks (this method was used for the registration
of the breeding groups numbering up to about 500 nests; a square or
a rectangle was traced around the breeding colony on the photo, then it
was subdivided into smaller squares or rectangles in which all the nests were
marked out in colour to single them out and make the count easier);

3. Counts of nests along one-meter-wide strips of ground marked off
by ropes (this method was generally used for medium-size breeding groups,
in the case when the lay of the land made taking pictures impossible);

4. Count of the nests within the strips or photographing in the experimental
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plots marked out with stakes (in this way groups numbering more than
500 nests were counted). The total area of nesting colonies was determined
on the basis of pictures taken from helicopter or usual measurements
supplemented by photographs. A part of the nesting areas was determined
on the basis of the detailed plans of the terrain made during geological
mapping out. Experimental plots made up not less than 30°, of the total
surface area occupied by breeding colonies;

5. Counting or photographing young birds in experimental plots and
determination of the size of the total area occupied by breeding groups
and the total number of young birds within a group (as in p. 4). The
total number of young birds from the investigated breeding group was
divided by the number of young individuals falling to one pair of adult
birds at the same time over a corresponding area of breeding groups
in the control colony. Control (model) colonies were located in the region
of Admiralty Bay. This method was used in later stage of the investigations,
especially as regards P. antartica, the young of which were less active
and remained near their nests.

This method was the least accurate but it was used nonetheless since
it enabled to conduct investigations along nearly the whole coast of the
Island and in various stages of penguin reproduction.

The dates of censuses in control colonies in the Admiralty Bay region
are given in Table I. The number of counts was as follows: at Stranger
Pt. — 3, at Barton Penisula — 4, at Fildes Peninsula — 3, at Stigant Pt. — 2,
at North Foreland — 2. In the remaining colonies penguins were counted
only once. Single counts carried out in various phenological periods and
using various methods are not fully accurate. However, censuses carried
out in the given breeding season made possible to eliminate the quantitative
estimation error for the whole island, resulting from the wide range of
quantitative fluctuations in various breeding seasons (Jablonski 1983).

)

Table L.
Dates of censuses in penguin colonies in the region of Admiralty Bay,
1980/1981 season
Localization Pygoscelis papua Pygoscelis adeliae Pygoscelis antarctica
Patelnia Pt. — — Nov. 6, Dec. 2, Jan. 3, Feb. 3
Uchatka Pt. — —
Demay Pt. — —
Llano Pt. Nov.3, Dec.3, Jan.4, Oct.4, Nov.5, Dec.9, Nov.5, Dec.9, Jan.3, Feb.3,
Feb.3, March 2 Jan.3, Feb.3, March 3
. March 2
Pt. Thomas Oct.1, Nov.4, Dec.14, Oct.4, Nov.5, Dec.9, Nov.7, Dec.8, Jan.3, Feb.19,
Jan.5, Feb.7, March 2 Jan.3, Feb. 10 March 9
Chabrier Rock Dec. 2

Shag Island
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Penney (1968), Tenaza (1971), Trivelpiece and Volkman (1979)
expressed the opinion that isolated breeding sites of penguins (on headlands
and islands) should be defined by the name .rookery”. Such breeding sites
are composed of a series of “colonies” located at a small distance from one
another. Oelke (1975) gave the reasons for his views that for isolated
breeding sites of penguins international term ,.colony” should be used and
for particular nesting sites within the ,.colony” — the term ,,breeding groups”.
The practical problem of making distinction between these notions consists
in the fact that in the breeding season topographical isolation of breeding
sites could be also observed on the same headland. For instance, breeding
sites of P. papua in the region of the H. Arctowski Station were separated
from one another by a crag called Orange Cliff, keeping apart breeding
sites at the Ecology Glacier from those at Penguin Ridge. In the post-
-breeding period both groups came together and jointly returned to the
mainland at the end of wintertime.

At North Foreland three breeding sites were not separated by any
topographical barrier, but they were located at a distance of several
hundred metres from one another. All these sites had an independent access
to the sea-shore and consequently P. antarctica nesting there formed isolated
groups. A comparison of the breeding sites recorded at that headland in
1958/1959 and 1965/1966 (Croxall and Kirkwood 1979) with my own
materials of 1980/1981 season enable to suggest that occupation of other
breeding sites occurred as a result of an increase in penguin population.

In contrast to the hitherto views and observations the following ter-
minology is used in this study: 1. breeding sites on isolated headlands
and small islands distant at least 500 m from the nearest land or another island
is defined by the term ,rookery”; 2. breeding sites within such topograp-
hically isolated headlands and islands are defined as ,.colony”; 3. breeding
sites up to 50 m apart within the colony are defined as “breeding groups”.
Thus, the numbers of breeding pairs given in Table II refer to “‘rookeries”
in the singled-out (i.e. numbered) topographical units in King George
Island.

3. Results

P. papua — nested in greatest numbers on Ardley Isl. and Stranger Pt.
and in the region of Llano Pt. and Lions Rump (Table II). The breeding
sites were located mainly on storm-ridges and weathered moraines and
degraded lava flows. Only one colony, counting 131 nests, was found in
the northern part of the Island (False Round Point— No. 21, Fig. 1).

P. adeliae — nested in greatest numbers at Strager Pt., Lions Rump,
in the region of Point Thomas (on Penguin Ridge), Llano Pt. and Three
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Sisters Pt. (Table II). The most numbers breeding groups were found on
the mildly inclined slopes of cliffs and raised rock-gravel terraces exposed
to the North. All the colonies were located in the southern part of King
George Island (Fig. 1, Table II).

P. antarctica— the most numerous colonies were found in the northern
part of the Island on the cliffy coast in the region of Pottinger Pt. and
the near islands Oven I. and Kellick 1. and also at Tartar Peninsula,
False Round Pt., North Foreland, Czestaw Pt. and Melville Peninsula (Table
II, Fig. 1).

Eudyptes chrysolophus (Brandt) — the presence of one pair of this species
with one young in the end-phase of moulting was observed at the edge
of P. antarctica colony on Ridley Isl., 13 March 1981.

4. Discussion

The southern part of King George Island was populated mostly by
P. adeliae and northern part — by P. antarctica (Table III). The differences
in the location of breeding sites of three species of genus Pygoscelis
on the Island are caused by qualitative differentation of the shoreline
(Birkenmajer 1980b, 1980c, 1981, 1983) and diverse preferences of the
birds in selection of breeding sites. Observations of breeding sites in various
parts of the Island collected in the 1980/1981 season corroborate the
postulate (Jabtonski 1983) that different breeding requirements of various
species of the genus Pygoscelis enable a more abundant populating of
the restricted ice-free areas of the land. Great changes in the northern
coast line occurring during the last 20 years (Birkenmajer 1983) in effect
of the retreat of the ice-cliff caused the exposure of new places suitable
for breeding sites of P. antarctica and consequently brought about a con-
siderable increase in the populations of this species.

Table IIL
Number of penguin breeding pairs dependent on the character of the coastline
Regions
Northern part of the Southern part of the
island rocky cliff coasts island coasts — mostly
Species . (Cape Melville — Fildes storm ridges and Total
Peninsula) slopes of the hills

covered with small rubble
(Ardley Island — Three
Sisters Pt.)

Pygoscelis papua 131 9631 9762 |
Pygoscelis adeliae — 59356 59356
Pygoscelis antarctica 280263 22125 302388

Eudyptes chrysolophus 1 — o 1
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A comparison of the data on the actual number of penguin populations
in the colonies earlier mentioned in the literature with the data collected
by Croxall and Kirkwood (1979) indicates a long-lasting tendency toward
increases in penguin populations persisting throughout the last 70-80 years
despite considerable differences between subsequent breeding seasons (Ja-
btonski 1983). Quantitative materials from four breeding seasons in the
Admiralty Bay region (Trivelpiece and Volkman 1979 — 1977/1978
season; Jablonski 1983 — 1978/1979, 1979/1980, 1980/1981 seasons) show
that the lowest number of penguins was recorded in the summer 1980/1981.
Higher number of penguins, as compared with previous breeding seasons
was recorded only on the volcanic Penguin Island, where the thaw occurred
earlier and on the Ardley Island, which was omitted by snow-storm with
wind speed reaching over 60 m/s, on 18 November. It may be suggested,
therefore, that in the breeding seasons with milder meteorological con-
ditions the total number of pneguins over the whole area of King
George Island is much higher than indicated by the recorded data (Ja-
btonski in prep.).

The present studies justify verification of some of the data given by
Croxall and Kirkwood (1979):

Penguin colonies localized earlier in the NW part of Ardley Island,
are in reality in the SE part of the island (mainly at Braillard Pt).
Odening and Bannasch (1981a, b) in their studies containing materials
from Ardley Island submitted to verification the information given by Popov
(1979) on P. papua nesting beyond that island, i.e. on Fildes Peninsula,
and also on P. adeliae nesting on that peninsula as well. Basing on the
knowledge of the character of the coastline in this region and the preferences
in selection of nesting sites it may be surmised that this verification
was pertinent to the matter in hand.

At Hennequin Pt. breeding sites were not present, only small groups
of P. antarctica were observed there during the moulting period.

The information given by Croxall and Kirkwood (1979) on the
nesting of P. adeliae at Chabrier Rock seems to be not very reliable
since the configuration of the land and character of the ground provide
nesting facilities for P. antarctica exclusively. However, it is not unlikely
that a small group of P. adeliae could have nested at that time on a scree
of rubble near Cape Vaureal, which is occupied at present by a small
group of P. antarctica.

The breeding group of P. antarctica on Pengum Island, marked out
on the 16.2 map as “b” in the study by Croxall and Kirkwood (1979),
was not present in the 1978/1979 and 1980/1981 seasons; instead of this,
breeding groups of Macronectes giganteus (Gmelin) were found in that
out region; at @rnen Rock in the 1980/1981 season merely Phalacrocorax
atriceps King nested on the almost vertical cliffs. Other differences in the
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localization of the breeding groups in the hitherto known colonies were
caused by the occupation of new breeding sites, in result of an increase
in the populations of penguins.
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5. Pe3rome

MMes B BUAY KOJMYECTBEHHYIO U NPOCTPAHCTBEHHYIO AM(PEPEHIMALUMIO OT/AEbHBIX BBIBO/I-
KOBBIX TPYIIl, @ TAKXXE pa3Hbl€ yCIOBHS OKPYXaIOLIEH CpPellbl, Mbl IPUMEHSIM PA3HbIE METO/bI
KOJIMYECTBEHHOT O olnpejeieHns: |. CTallMOHAPHBIA NOJCYET BHIBOAKOBBIX rpynmn no 100 ruesn,
2. dpoTtorpacdupoBanue co ckaj, 3. NOJACYETHl B nosicax MUPUHOKA B 1 M, 4. NOJCYETHI B MOsicax
win GoTorpadmMpoBaHue Ha UCCIIENOBAEMBIX yyacTKax, 5. ONpPENEIEHUE YUC/IA BLIBOAKOBBIX AP
Ha OCHOBAaHMM CPAaBHEHMSI YMCJIAa MOJIOABIX M 3((GEKTHBHOCTH BBIBOJKOB C HMCCIICIOBAEMOTO
M KOHTPOJIbHOTO Y4acTKOB. YHMCJIO NMOJCYETOB Ha KOHTPOJIbHBIX YYacTKax B pailoHe 3aJMBa
AnMupantu npeactasiieHo B Tabauue I Ha nosyoctpose Baprona npoBoaninck YeThipe noacye-
Tbl, Ha CTpeHXep NMOMHT U mnosyocTpoBe Puibiaec — Tpu, Ha Cturant nouHT U CeBepHOM
MbICE — JIBA, @ B OCHOBHBIX KOJIOHHSIX TMOJICHETHI MPOBOJMINCL TOJBKO OIMH Ppa3.

PacnpenesieHne BBIBOJKOBBIX KOJOHMH MUHIBUHOB Ha ocTpoBe Kunr JIxopax B ce30H
1980 1981 paetcs Ha xapre |, a BUIOOBOM COCTaB, YUCJIEHHOCTb, a TAKXE BbIBOJKOBbIC
paiionbl B Tabuue II. KOxHyo yacTh ocTpoBa Haiibosiee uncieHHo oburaet P. adeliae, a cepep-
Hyr — P. antarctica (tabauna I11). DTu pa3Huubl BbI3BaHBI Pa3jIMUMsAMH B XapakTepe Gepero-
BOW JMHMM M Pa3HOil npedepeHuneil BLIBOAKOBbIX MecT. Ha ocHoBaHum m3meHenuii Geperosoii
JIMHUY B TeyeHue nocieJHux 20 jeT Oblia BbIABMHYTA TUNOTE3a, YTO yBEIMUYEHME YUCIIA IUHT-
BUHOB [1POM30LJIO B NOCJEACTBMH OOHAPYKEHHUS U3-NIOJIO JIbJIa HOBBIX MECT IS T'HE3/10BaHUS.

6. Streszczenie

Ze wzgledu na iloSciowe i przestrzenne zroznicowanie poszczegolnych grup legowych
oraz odmienne warunki terenowe zastosowano rézne metody oceny ilosciowej: 1. liczenie
stacjonarne grup legowych do 100 gniazd; 2. fotografowanie ze skat; 3. liczenie w pasach
o szerokosci 1 m; 4. liczenie w pasach lub fotografowanie na powierzchniach probnych;
5. ocena liczby par legowych na podstawie porownania liczby miodych i efektywnosci legow
z powierzchni probnej i powierzchni kontrolnej. Liczba liczefi na powierzchniach kontrolnych
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w rejonie Zatoki Admiralicji ilustruje tabela I; na Barton Peninsula przeprowadzono cztery
liczenia, na Stranger Pt. i Fildes Peninsula trzy, na Stigant Point i North Foreland — dwa,
a w pozostalych koloniach liczenie odbywato si¢ tylko jeden raz.

Rozmieszczenie kolonii lggowych pingwinéow na Wyspie Krola Jerzego w sezonie 1980/1981
przedstawia rys. 1, a sktad gatunkowy, liczebnos¢ oraz srodowisko lggowe tabela II. Potudniowa
czes¢ Wyspy zasiedlona byla najliczniej przez P. adeliae a poéilnocna przez P. antarctica
(tabela III). Odmienne zasiedlenie Wyspy spowodowane zostalo roznicami w charakterze
linii brzegowej i odmienna preferencja miejsc lggowych. Na podstawie zmian linii brzegowej
w ciggu ostatnich 20 lat wysunigto tezg, ze wzrost iloSciowy pingwindw spowodowany
zostal na skutek odstonigcia si¢ z pod lodu nowych miejsc legowych.
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