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ABSTRACT: Distribution and numbers of Lobodon carcinophagus and Leptonychotes
weddelli were evaluated. Lobodon carcinophagus dominated on ice floes in offshore zone of
Mirnyj Station and in regions of open pack ice close to the northern edge of ice fields.
Leptonychotes weddelli dominated only on the shore-ice close to Leningradskaja Station
in March 1979. A thesis of the lowered daily activity of Lepronychotes weddelli was
confirmed by observations. '
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1. Introduction

There is a lack of data on lasting several days observations of
Pinnipedia in offshore part of Davies Sea and south from Balleny Islands
(East Antarctic). Russian papers (Korotkevi¢ 1958, Syrojeékovskij
1966, Krylov and Medvedev 1972) contain only fragmentary data on the
presence of various species of Pinnipedia and on their distribution in the
offshore zone and on the shore-ice. American, French and Australian data
(Ingham 1960, Miiller-Schwarze 1965, Erickson et al. 1971, Tireney
‘1977) concern detailed and multidirectional investigations from regions of
following stations: Mc Murdo, Hallet, Dumont’d’Urville and Davies in East
Antarctic. However, these stations are hundreds sea miles from both Russian
stations. '

Present paper aims at analysis of species composition and an evaluation
of the distribution, numbers and density of Pinnipedia in region of shore-ice
and ice fields in regions of Mirnyj and Leningradskaja Stations.

*) Studies were carried out during the Third Polish Antarctic Expedition as a part of
Project MR-II-16 financed by Polish Academy of Sciences, in colaboration with the 24th
Russian Antarctic Expedition.
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2. Study area and methods

The observations were carried out on the selected part of the ocean
among the islands of Haswell Archipelago (lat. S 66°32’, long. E 93°00).
These 17 small islands (surface area 0.05—0.81 km2) are located some
several hundreds to few thousands meters from each other and from
continental ice barrier in neighbourhood of Mirnyj Stations. Numerous
icebergs are also a part of local landscape, with length not larger than
1.5 km, drifting or grounded on the sea bottom in the east part of the
Archipelago. The mean temperature in January is —1.9°C, east and south-
-east winds dominate in this month (data of meteorologists from Mirnyj
Station). The selected area of study equaled 7.05km2, and was located
among the Islands: Haswell, Stroitelej and Tokareva, its south boundary
was the continent shore, and east one — grounded icebergs. The permanent
observation point was on a hill Sopka Komsomolskaja, about 40 m above
sea level. The farthest spots of the studied area were about 3 km from
the observation point. Part of the observations was done from the top of
Haswell Island (93 m above sea level) and from its shore. Observations
were carried out with the help of Zeiss telescope 20—40x 80 on the tripod
and PZO binoculars 7x45. For species determinations of Pinnipedia the
following papers were used: King (1964), Ray (1970), Ivasin, Popov
and Capko (1972), Arsenev, Zemskij and Studeneckaja (1973). In
doubts, seals were frequently photographed and their pictures analysed. The
counts were made about the local noon time — when the majority of seals
was on the ice floes and ice fields (Miiller-Schwarze 1965, Smith
1965, Erickson et al. 1971). In the paper only the observations done
during good visibility are described. A total of 11 counts was done in
January 1979 in 2—3 days intervales.

While cruising through the zone of drifting ice fields in neighbourhood
of Mirnyj Station (region of Drygalski Island) observations were also done
from the bearing decks of m/s “Zawichost” and r/v “Michail Somov”
(from about 15m above sea level). The seals noted on both ship’s sides
in 1 km distance were counted.

During the cruise of r/v ‘“‘Michail Somov to Leningradskaja Station
the observations of seals were also done in the area of pack ice. The
climate in this area in more harsh than in area of Mirnyj Station, thus
the shore-ice stays there during the whole year, and the zone of drifting
ice fields is much wider. The observations covered a total of 80 sea miles
of the vessel course among the pack ice of different density and in
various distance from the shore-ice edge. The period of single observation
covering relatively large area (more than 1km?) depended on the speed of
vessel, but it was never shorter than 1h. Seals in the distance of 2 km
from both ship’s sides were counted. This distance was estimated by placing
a horizontal line on binocular lenses. If the observer kept binoculars in
such a way that the upper edge of the field of view was at the horizon
line, the fixed line determined the boundary of the field of view up to
2km from the vessel (acc. to Siniff et al. 1970). The course, position
and speed of the vessel was noted every hour of observation from the
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nav1gatory computer utilizing the satelite system “Transit”. The weather and
ice conditions were also noted each time.

Numbers and daily activity of seals on shore-ice in area of Leningradskaja
Station was studied by counting the individuals on a fixed course from
helicopter Mi-8 (speed 100—140 km/h, hight of flight 250 m). Observations
were repeated every 50 min from 6 to 20 h of the zonal time. The seals
about 750 m to both sides of the flight course were counted. The distance
was estimated by the same method like on the research vessel. Area of
67.5 km?2 was covered by observations. The flight course led from the edge
of the shore-ice to the continental ice barrier, making pos51ble an analysis
~of the distribution of seals on the shore-ice. Correctness of species determina-
tion was checked after landing on the shore-ice close to large groupings
of seals and comparing the direct observations with ones from the helicopter
flight.

3. Results

A total of 97 seals was observed in area of Mirnyj Station during
all observations, 61 of them was determined to the species. The crabeater
seals — Lobodon carcinophagus Hombron et Jacquinot made up 67.29, of the
total of identified seals, weddell seals — Leptonychotes weddelli (Lesson) —
32.8%. With the help of y2 test for p = 0.05 the results of counts of both
species and of all observed seals in the first and second half of January were
compared (Table I, observations 1—6 and 7—I11). A statistically increase
of the average number of Lobodon carcinophagus observed during a single

Table I.

Numbers of observed seals on selected area of 1.05 km?2 in region
of Mirnyj Station in January 1979

Number of seals

Date Hour DI

Le. Lw. US z

2%) 12.40 2 1 1 5 7
6%) 12.20 2 4 1 2 7
8%) 12.00 3—4 3 2 4 9
10%) 14.10 3 3 1 1 5
12%) 14.00 2—3 0 2 2 4
14%) 12.00 2—3 1 4 1 6
16%) 1420 2—3 5 2 3 10
20%) 13.00 2 8 3 5 16
21*%) 13.20 2—3 8 4 6. 18
23%%) 12.10 2 5 0 6 11
30%) 14.10 13 0 1 4

D/ — density of dnfting ice in degrees, L.c. — Lobodon carcinophagus, L.w.—Lepto-

nychotes weddelli, US — unidentified seals,
*) observation from the hill Sopka Komsomolskaja,
**) observation from the top of Haswell Island.
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count and of the average number of all observed seals was found. The
difference between average numbers of Leptonychotes weddelli from single
observation was not significant for both compared periods. Seals were found
usually on average and large ice floes (up to 200 m diameter). They lay
usually in the middle of the ice floe. The days when maximum numbers
of seals was observed, i.e. 16, 20, 21 and 23 January were ones with
strong insolation and weak winds. The weddell seals occurred nearly always
as single specimens. Crabeater seals were observed as single ones or as
groupings of 2—4 individuals. The groupings consisted usually of the so
called mated pairs — pairs without young (Siniff et al. 1970). The maximum
density of seals noted was 2.55 individuals/kmz2.

Numbers and density of seals in the studied area can be evaluated on
the basis of the identified weddell and crabeater seals and the total number
observed, assuming that only these two species occurred on the ice floes.
This assumption is justified by the fact that during all observations not
other species of seals was noted. Only once a leopard seal Hydrurga
leptonyx Blainville was noticed north from Haswell Island close to the point
where Pygoscelis adeliae entered land from water. Remains of one of these
birds were found on the shore there — probably of a, victim of this predatory
seal. Similar remains were noticed floating on the water surface. The presence
of 2 females and average size male of elephant seals (Mirounga leonina L.)
was noticed on the flat rocks permanently splashed by water on the
northern shore of the island on 22 January. The ammals were in their
moulting perlod

The maximum evaluated density of Lobodon carcinophagus on the selected
area was in January 1979 149 individuals/km2, and of Leptonychotes
weddelli — 0.92 1nd1v1duals/km—

Weddell seals emerging for air, were observed sporadically in the offshore
waters during the stay on Haswell Island in period 20—24 January
They were observed more frequently early morning and late evening than
during the day.

Nine crabeaters, one weddell seal and five unidentified seals were
observed on 26 and 27 December 1978 east from Drygalski Island over
the distance of about 20 sea miles among drifting ice fields — 6—8 degrees
(60—809%, of ice cover on the sea). In the same region on the 1 February
1979 12 crabeaters, 1 weddell seal and 2 unidentified seals were noted
over the distance of 5 sea miles among small density of ice fields — 3—4
degrees (30—409, of ice cover).

Clear dominance of Lobodon carcinophagus was found during all observa-
tions in the zone of drifting ice in region of Leningradskaja Station. The
observations on 2 March (Table II) were carried out in 20 sea miles wide
zone of closed pack ice of small and average size ice fields - directly
adjacent to the shore-ice. High density of ice fields and neighbourhood
of the shore-ice seems to explain the rarity of Leptonychotes weddelli in
this area. This species at the end of antarctic summer tends to stay rather
close to the continental shore (Ivasin, Popov and Capko 1972). This
thesis is also confirmed by found during this study sporadic occurrence of
Leptonychotes weddelli in regions some tens of the sea miles from the edge
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Table II.

Counts of seals in the area of pack ice and on the shore-ice in region of Leningradskaja
Station in March 1979

Ti A Number of seals P
Date me. ' pI DE (ind./km?)
of observation (km?)
Le. Lw. US z L.c. z

2 820—1740 1533 69 40 14 5 7 .26 0.12 0.17
-7 1535—16!0 67.5 10%*) 10 5 35 6 46 0.09 0.68
13 1320—1930 370 8—10 5 3 0 5 8 0.08 022
14 9to—iqot0 1232 57 S5 3 0 2 S 0.13 022
15 700—1030 822 3—6 250 115 2 37 154 184 1.87
15 1400—1425 370 2—4 330 23 0 0 23 062 0.62
DI —dens ty of drifting ice in degrees, DE— average distance from the edge of the shore-ice, L.c. — Lobodon
carcinophagus, L.w.— Leptonychotes iweddelli, US — unidentified seals, DS — estimative density of seals on studies area,
*) shore-ice

of the shore-ice (only two weddell seals were observed associated with
a large grouping of crabeater seals during observations on 14 March —
Table II).

The highest number of weddell seals was observed on the shore-ice near
Leningradskaja Station. The maximum density, evaluated by above described
‘method, was 0.68 individuals/km2 on 7 March in afternoon. A reverse
tendency of changes was found for crabeaters in this region. Their maximum
density was 0.09 individuals/km2, the largest groupings were observed on
the most northern areas of pack ice near areas free of ice (Table II, both
observations from 15 March). About 709 of observed crabeater seals
occurred in groups of 2—3 individuals, sometime with young. Near the edge
of the shore-ice and on its surface only single and not numerous individuals
were observed. A significant increase of crabeaters numbers and density was
observed when the vessel after covering some 100 sea miles on free water
entered again into the area of fairly loose ice fields with stretches of water
covered by just few centimiters thick layer of clear ice (Table II, both
observations from 15 March).

Sixteen helicopter flights were made along the fixed course over the shore-ice
near Leningradskaja Station on 7 March 1979. It was calculated that
Leptonychotes weddelli made 87.5%, of all seals identified during the flights.
The crabeater seals accounted for remaining 12.5%. The other seal species
were not found. Of all observed seals, 40.19 were in groups of 2—8
individuals consisting of one or both species. The rest, mainly weddell
seals, were single individuals.

All seals occurred in direct neighbourhood of breathing holes. It is
worth pointing that the majority of these holes was located near icebergs,
by the edge of permanent crevices developed in places of contact between
walls of icebergs and shore-ice surface. Only one of the 23 found breathing
holes was located in a considerable distance from icebergs and crevices in
the shore-ice. One weddell seal was using this hole on the day of observations.
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The majority of holes was located half way from ice barrier to the edge
of shore-ice or closer to the barrier (Fig. 1).

The number of seals lieing on the ice was small in the morning hours.
A statistically significant increase of their number after 12'h of the zonal
time was found. The number stayed on even high level since 13 h. The
number of seals present of the shore-ice or on drifting ice fields is in
revers proportion to their activity, as often pointed out in the literature
(Miiller-Schwarze 1965, Smith 1965). The presented course of daily
activity (Fig. 2) is in fact the one of weddell seal, as this species
dominated on the shorce-ice.

Second year ice

— 1 @2 —l-3 o4 A5 s —~7

Fig. 1. Terrain of seals observations on the shore-ice close to Leningradskaja Station on 7 March
1979 '

1 — upper boundary of the observed area, 2 — icebergs, 3 — courses of helicopter, 4 —

breathing holes, 5 — groupings of seals, 6 — continental ice barrier, 7 — edge of the shore-ice

4. Discussion

The error resulting:from the ice drift should be estimated while evaluat-
ing the results of several observations made on permanently estabilished
area of the pack ice. Leptonychotes weddelli, Lobodon carcinophagus and other
seal species can stay on the same ice floe even for same days (SCAR/
/SCOR 1977). A strong drift in the observed area could cause that changes
of seals numbers within certain time could be in reality the result of speed
and direction of ice movements, but not of the changes of local seals
population. The region of Haswell Archipelago was sheltered from the east
side by closed barrier of grounded icebergs, which stoped effitiently the drift,
protected from strong winds and blocked the passage for pack ice.

Not large area of observations among the islands of Haswell Archipelago
and small areas covered by observations close to Drygalski Island do not
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Fig. 2. Numbers of the observed seals on the selected area of the shore-ice (67.5 km?2)
close to Leningradskaja Station on 7 March 1979

allow do draw sound conclusions on numbers of seals in neighbourhood of
Mirnyj Station. However repetition of counts made every few days decreased
the risk of accidentalness of the population density evaluation to such an
extent, that the gathered data can serve as a base for evaluation of seals
density in this area. The number of seals during summer in area of
Mirnyj Station seems to be small as compared with regions of other
coastal stations in East Antarctic. The dominance of crabeater seals in
studied area, distinguishing it from the others, can be explained by the fact,
that crabeaters stay most likely in the area of drifting ice, coming closer
to the continent shores after destruction of the shore-ice (Siniff et al.
1970). During the studied season the shore-ice floated away about 2 months
earlier than usually at Mirnyj Station and this could result in seasonal
increase of the number of crabeaters in the area. The already published
summer observations of seals in area of Mirnyj Station (Syrojeckovskij
1966, Krylov and Medvedev 1972) seem to confirm small number of seals
in southern part of Davies Sea. Korotkevi& (1958) confirms the occurrence
of crabeater seals close to Mirnyj Station already in late spring just after
destruction of the shore-ice, and states the occurrence of elephant seals on
Haswell Island in summer 1957. The data from other coastal stations in
South Antarctic: Mawson (Ingham 1960), Mc Murdo (Ray 1970), Hallet
(Miiller-Schwarze 1965) confirm the lowering of Leptonychotes weddelli
density near continental shores since the moment of shore-ice departure
through the whole summer. Tireney (1977) describes numerous groupings
of elephant seals near Davies Station. ‘
The lack of any published data about the numbers of seals in regions
- of Balleny Islands and Leningradskaja Station makes difficult the evaluation



204 ‘ Wojciech Starck

of the obtained results. However, some general regularities are confirmed
by literature, Ivasin, Popov and Capko (1972) describe the autumn
migrations of crabeaters to the northern edge of drifting ice, where groupings
of even up to several thousands of individuals are observed. A SCAR/
/SCOR (1977) review contains the information that in summer crabeaters
most likely stay in areas of loose pack ice with density of ice 30—709%.
Korotkevi¢ (1958) and King (1964) describe a decissive dominance of
weddell seals on the shore-ice in late - autumn and winter. The daily
activity pattern of Leptonychotes weddelli based on one day observations
is in agreament with activity curves of this species in similar conditions
(Miller-Schwarze 1965, Smith 1965, Ivasin, Popov and Capko
1972).

The management of the 24 Russian Antarctic Expedition, Russian pilots and captain
of r/v “Michail Somov” are acknowledged for their hospitability during stay in Antarctic,
making possible observations from the vessel and helicopter and providing the data on
navigation and meteorology.

5. Summary

The evaluation was made of the species composition of seals and the distribution and
density of Lobodon carcinophagus and Leptonychotes weddelli in region of Russian Antarctic
Stations: Mirnyj in January and Leningradskaja in March 1979. The counting from permanent
observation points on selected area near Mirnyj Station showed small dominance of
Lobodon carcinophagus — its number increased during January (Table I). This results probably
from earlier than usually destruction of the shore-ice. Once Hydrurga leptonyx and 2
females and 1 male of moulting Mirounga leonina were observed on Haswell Island
(3 km from Mirnyj Station).

The highest density of seals on the selected area was 2.55 individuals/km2. A strong
dominance of Lobodon carcinophagus was found on drifting ice close to Drygalski Island
and Leningradskaja Station. The highest density of this species — 1.84 individuals/km2 was
observed in area of loose pack ice close to the northern edge of drifting ice, north-west
from Balleny Island (Table II). Leptonychotes weddelli dominated on the shore-ice close to
Leningradskaja Station. The observations carried out in this area confirmed the thesis of
lowering of the daily activity of this species in the middle of the day (Fig. 2).

6. Pe3rome

ITpoBeneHo OlLEHKY BHOOBOIO COCTaBa JIACTOHOTHX a TAaKXKe paclpeleieHds U IUIOTHOCTH
Lobodon carcinophagus n Leptonychotes weddelli B paiione CoBeTckux AHTapkTH4eckux CTaHIUH :
Mupnsblii B sHBape u Jlenunrpaiackas B mapte 1979 r. [loAcuuTeiBaHME € NOCTOSIHHBIX
HabJloaTeIbHBIX MYHKTOB Ha BbIOpaHHON mnoBepxHocTH mpu CTaHmMu MHUpHBIR IOKa3aio
He6OoJIbIIoe YUCIIeHHOe qoMuHupoBanue Lobodon carcinophagus — WX 4MCIIO YBEJIMYHIIOCH B Te-
yenue sHBaps (Tabiumna I). DTO BEPOSTHO pE3y/ibTAaT GOJEE PAHHETO 4¥eM OGBIYHO MOTPECKH-
Banus mpunas. Ha octpose Xacsenb (3 kM oT CTanumuu MHUpHBIH) OTHOKPATHO 3aMEYEHO
Hydrurga leptonyx a takxe 2 caMku u 1 camua JuHeroumx Mirounga leonina.

Camyto 6o0Jblly}0 TUIOTHOCTh JIACTOHOTMX Ha BBIODAaHHOH IOBEPXHOCTH COCTaBJISIIO
2,55 oc./km2. Ha ckxomienuu npeidyroiuux nbaoB BOaM3u octpoBa Jlpbiranbckoro u CTaHIMA
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Jlenunrpanckas o6HapyXeHO CHJIbHOE KOJM4YecTBeHHOe npeobnananue Lobodon carcinophagus.
Camoe O6osbioe crymeHde 3Toro Buaa 1,84 oc./kM2 3aMe4eHO B 30HE DPa3pe3eHHOIO
npeiidyromiero Jibaa, HEAAJEKO CEBEPHOro Kpas Apeidyromux JbJOB, Ha CEBEPHBIH 3amag OT
octpoBa basutens (tabGnuuna II). Ha npunune B6im3u Crannuu JIeHMHrpaackas KOHCTaTHPO-
BAHO YMCJICHHOE NOMHMHMpOBaHHMe Leptonychotes weddelli. Tlposenéuuvie Tam HabmroneHus
NOATBEPAMIM TE3UC O TOHHXXEHHOH aKTHMBHOCTH 3TOrO BHIA B cepeauHe OHA (pHC. 2).

7. Streszczenie

Dokonano oceny sktadu gatunkowego pletwonogich oraz rozmieszczenia i zageszczenia
Lobodon carcinophagus i Leptonychotes weddelli w rejonie Radzieckich Stacji Antarktycznych:
Mirnyj w styczniu i Leningradskaja w marcu 1979. Liczenia ze stalych punktéw obserwacyjnych
na obranej powierzchni przy Stacji Mirnyj wykazaly niewielka dominacj¢ liczebna Lobodon
carcinophagus — ich liczba zwigkszala si¢ w ciagu stycznia (tabela I). Jest to przypuszczalnie
wynik wczesniejszego niz zwykle popgkania przylepy. Na wyspie Haswell (3 km od stacji
Mirnyj) obserwowano jednokrotnie Hydrurga leptonyx oraz 2 samice i 1 samca liniejacych
Mirounga leonina. )

Najwieksze zaggszczenie pletwonogich na obranej powierzchni wyniosto 2,55 osobnika/km2.
Na obszarach lodow dryfujacych w poblizu wyspy Drygalskiego i Stacji Leningradskaja
stwierdzono silna dominacj¢ liczebna Lobodon carcinophagus. Najwigksze zaggszczenie tego
gatunku — 1,84 os./km2 obserwowano w strefie luznego paku lodowego, blisko podinocnego
skraju lodoéw dryfujacych, na poéinocny zachéd od Wysp Balleny (tabela II). Na przylepie
w poblizu Stacji Leningradskaja zanotowano dominacj¢ liczebna Leptonychotes weddelli.
Prowadzone tam obserwacje potwierdzily tez¢ o zmniejszonej aktywnos$ci tego gatunku
w $rodku dnia (rys. 2).

8. References

1. Arsenev V. A,, Zemskij V. A,, Studeneckaja I. S. 1973 — Morskije mlekopitajuscie —
Moskva, 232 pp.

2. Erickson A.W., Siniff D.B.,, Cline D.R., Hofman R.J. 1971 — Distributional
ecology of antarctic seals (In: Symposium on Antarctic Ice and Water Masses, Ed.
G. Deacon) — Cambridge, SCAR, 237—258.

3. Ingham S.E. 1960 — The status of seals (Pinnipedia) at Australian Antarctic Sta-
tions — Mammalia, 24: 422—430.

4. Ivasin M.V, Popov L. A,, Capkc A.S. 1972 — Morskie mlekopitajuilie (sprawoc-
nik) — Moskva, 303 pp.

5. King J. E. 1964 — Seals of the World — London, 154 pp.

6. Korotkevi¢ E.S. 1958 — Nabljudenija nad tjulenjami vo vromja pervoj zimovki
Sovetskoj antarktiCeskoj ekspedicii v 1956—1957 gg — Inf. Biul. Sov. Antarkt. Eksp., 3:
79—80.

7. Krylov V.1, Medvedev L. P. 1972 — Nabljudenija za lastonogimi na sudach “Professor
Viese” i “Ob” v 1967/1968 — Inf. Biul. Sov. Antarkt. Eksp., 83: 87—93.

8. Miiller-Schwarze D. 1965 — Zur Tagesperidik der Allgemeinen Aktivitit der Weddell-
-Robe (Leptonychotes weddelli) in Hallet, Antarktika— Z. Morph. Okol. Tiere, 55:
796—803.

9. Ray C. 1970 — Population ecology of Antarctic seals (In: Antarctic Ecology, Ed.
M. W. Holdgate) — London-New York, 1: 395—414.

10. SCAR/SCOR Group of Specialists on Living Resources of the Southern Ocean (conv.



206 Wojciech Starck

1.

12.

13.

S. Z. el-Sayed) 1977 — Biological Investigations of Marine Antarctic Systems and Stocks
(BIOMASS), 1, Research Proposals 79 pp.

Siniff D. B., Stirling I, Bengston J. L., Reichle R. A. 1970 — Population densities
of seals in the Weddell Sea, Antarctica, in 1968 (In: Antarctic Ecology, Ed. M. W. Holdga-
te) — London-New York, 1: 377—394.

Siniff D.B., Stirling I., Bengston J.L., Reichle R. A. 1977 — Biota of Antarctic
pack ice r/v “Hero” Cruise 76—6 — Antarct. J. of US, 12: 10—11.

Smith M.S. R. 1965 — Seasonal movements of the weddell seal in Mc Murdo Sound,
Antarctica — J. Wildl. Manag, 29: 464—470.

. Syrojeékovskij E.E. 1966 — Ornitologi¢eskie nabljudenija v Antarktide i osnovnye
. Certy biogeografii susi Antarktiki — Antarktika, Dokl. Kom., 103—129.
. Tireney T.J. 1977 — The southern elephant seal, Mirounga leonina-(L.), in the Westfold

Hills, Antarctica — Austral. Wildl. Res., 4: 13—24.

Paper received 1 November 1979

AUTHOR’S ADDRESS:
Mgr Wojciech Starck
Zaklad Badan Polarnych,
Instytutu Ekologii PAN,
Dzieckanéw Lesny

05-150 Lomianki, Poland





