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Abstract

Antarctica offers a unique opportunity to study climate-related changes and ecological
responses due to its remoteness and relatively undisturbed ecosystems. Pinnipeds, which
are among the top predators in the Southern Ocean, are important bioindicators of envi-
ronmental conditions. This study presents data on the distribution, species composition,
and group sizes of pinnipeds observed during the VII Turkish Antarctic Research Expe-
dition along the Western Antarctic Peninsula (WAP) in January—February 2023. The ob-
servations were conducted both from the research vessel BIO Hespérides and during
land-based surveys at nine sites located in the islands off the Danco and Graham Coasts,
at the north side of Marguerite Bay, in South Shetland Islands and Trinity Peninsula.
A total of 70 sightings were recorded, including five pinniped species from the
Phocidae and Otariidae families: southern elephant seals (Mirounga leonina), Weddell
seals (Leptonychotes weddellii), leopard seals (Hydrurga leptonyx), crabeater seals
(Lobodon carcinophaga), and Antarctic fur seals (Arctocephalus gazella). No Ross seals
(Ommatophoca rossii) were sighted. Southern elephant seals sightings (n = 40) were
the most frequently recorded, especially in the northern part of the study area, with
one group comprising up to 250 individuals. Weddell seals (n = 16) were mostly sighted
on the sea ice near Adelaide Island, while Antarctic fur seals (n = 8) were observed both
on land and at sea, with one unusually large aggregation (approximately 1,000 indi-
viduals). Leopard seals (n = 3) and crabeater seals (n = 2) were observed in small num-
bers, mostly as solitary individuals or in small groups. These results contribute to the
baseline knowledge of pinniped distribution patterns along the WAP and provide in-
sights into regional population structures during the austral summer. The data are impor-
tant for future ecological monitoring and understanding of species-specific responses to
environmental changes in Antarctic ecosystems.
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Introduction

Antarctica is an optimal location for
studying global climate change, environ-
mental shifts and the responses of living
organisms to anthropogenic influences (Yin
et al. 2007) due to its remoteness from
human activity and uniqueness of its eco-
system. In the western Antarctica, seals
play an important role in the marine ecosys-
tem of the Southern Ocean. As the top pred-
ators of the region, they are directly depen-
dent on the availability of food resources
(Croxall et al. 1999, Negri et al. 2023) and
are affected by abiotic factors (Mangel and
Nicol 2000). Their high sensitivity to envi-
ronmental changes makes them important
indicators of the condition and dynamics
of Southern Ocean ecosystems (Sun et al.
2004, Learmonth et al. 2006, Curtis et
al. 2009). Thus, the data collected on seals
from this region are highly valuable for
various ecological and climatic studies,
as evidenced by a recent long-term study
(Dunn et al. 2025).

Six seal species occur in the marine
ecosystem of the Southern Ocean below
60° S: the southern elephant seal (Mirounga
leonina), the Weddell seal (Leptonychotes
weddellii), the crabeater seal (Lobodon
carcinophaga), the leopard seal (Hydrurga
leptonyx), the Ross seal (Ommatophoca
rossii) and the Antarctic fur seal (4rcto-
cephalus gazella) (Jefferson et al. 2015).

Studies of pinnipeds in Antarctica cover
such topics as their population size, spatial
distribution, dietary preferences, behavioral
responses, and physiological characteristics
(Bengtson and Stewart 1997, Burns et al.
2004, Ciaputa and Sicinski 2006, Padman
et al. 2010, Krause et al. 2021). The Ant-
arctic fur seal is a common species in the
region, and its populations have been most-
ly studied on King George Island (Daneri
1996, Daneri and Carlini 1999, Daneri et al.
2005, Ciaputa and Sicinski 2006). Santora
(2013) investigated the population dynam-
ics of this species, recording 2,261 individ-
uals during 14 summer expeditions con-
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ducted between 2003 and 2011. Grebieniow
et al. (2020) conducted a population survey
of Antarctic fur seals, recording 43,919 in-
dividuals, including 47 leucistic animals.
Weddell seals were studied mostly in sum-
mer period in different regions of the Ant-
arctica (Bengtson et al. 2011, Gurarie et al.
2017, LaRue et al. 2021). Research cover-
ing such aspects as their diving physiology,
foraging behaviour and reproductive bi-
ology has been conducted only during the
summer and in a few regions of Antarctica
(Lake et al. 2005, Hadley et al. 2006,
Nachtsheim et al. 2019). Recent studies
have shown that the summer diet of Wed-
dell seals is dominated by the Antarctic
silverfish (Pleuragramma antarctica) and
its interannual variation in the ability can
affect seal foraging pattern, as well as the
distribution along the Antarctic coast (Negri
et al. 2023). Estimates suggest that several
hundred thousand individuals (Erickson and
Hanson 1990, LaRue et al. 2021) occur
around the Antarctic coastline, primarily in-
habiting stable fast-ice areas attached to the
coastline (Gurarie et al. 2017). It was re-
ported by LaRue et al. (2021) that Weddell
seals are spatially associated with two Ant-
arctic penguin species, that might indicate
shared ecological needs in the coastal Ant-
arctic ecosystem. While southern elephant
seals are primarily concentrated at the sub-
Antarctic islands (Jefferson et al. 2015),
they are also found in Antarctica, but their
colonies here are less numerous than those
located north of the Antarctic Polar Front
(Le Boeuf and Laws 1994, SCAR 2002'"}).
Crabeater seals are the year-round residents
in the Antarctica and are among the most
abundant species, with an estimated popula-
tion up to 7 millions (Erickson and Hanson
1990). These seals appear to be highly
mobile travelling long distances in most
seasons, yet remain associated with pack
ice (Burns et al. 2004). Leopard seals pri-
marily inhabit the Antarctic pack ice and
remain there throughout the year (Bester et



al. 2002, Meade et al. 2015). However,
there have been rare sightings of these seals
far from their usual range, including along
the coasts of Australia, New Zealand, South
America, and South Africa (Markham 1971,
Horning and Fenwick 1978, Rounsevell
and Pemberton 1994, Vinding et al. 2013).
Leopard seals usually spend most of their
lives as solitary individuals (Hiickstidt
2015), except for mothers with their new-
born pups (Southwell et al. 2003). The Ross
seal is the least abundant of the Antarctic
phocids, with an estimated population of
around 130,000 individuals (Erickson and
Hanson 1990). It is mostly found in the pack

Material and Methods

The seal study took place in Antarctic
Management Area I (see Fig. 1) within the
multidisciplinary VII Turkish Antarctic Re-
search Expedition in January and February
2023. The study area extends along the
coastline of the Western Antarctic Penin-
sula (WAP) and includes the nearshore
islands from King George Island in the
South Shetlands (north) to Adelaide Island
in the south (Fig. 1).

Vessel-based observations of seals were
conducted on board the BIO Hespérides
(A-33), an 82-metre-long Spanish polar
research and survey vessel. A total of
98 hours of observation effort occurred
during one month of the expedition. Seal
sightings were recorded by a trained bi-
ologist standing on the ship’s observation
bridge (7 m above sea level). The vessel’s
track was determined by other scientific
objectives of the research cruise; thus, seal
sightings were recorded as the vessel was
moving between 62°S and 68°S and back.
Seal sightings periods were determined by
departure/arrival time of the vessel and
major changes in weather conditions. The
observations were usually conducted dur-
ing daylight hours from 07:00 to 20:00.
Each observation period lasted from 30 mi-
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ice of Antarctica during winter (Blix and
Nordey 2007).

This study provides information on the
number of sightings, distribution, and group
size of pinniped species from the Phocidae
and Otariidae families encountered along
the cruise track of the BIO Hespérides
(A-33) off the coast of the Antarctic Penin-
sula during the austral summer of 2023.
These observations, conducted in areas pre-
viously surveyed for pinnipeds, were com-
pared with earlier studies on species occur-
rence and contributed to expanding the ex-
isting knowledge base.

nutes to two hours, depending on the
weather conditions. A break of 15-30 min-
utes was taken between two consecutive
observations to give the observer time
to recover. The ship’s position, time, sea
state (0-3 on the Beaufort scale) and vis-
ibility were recorded every 30 minutes.
Localised land-based observations of the
coast including Ronge, Amsler, Avian,
Adelaide, Yalour, Livingston, and King
George Islands, as well as the sites located
nearby the British Antarctic Survey Base,
Spanish Gabriel De Castilla Base in De-
ception Island and Esperanza Base, were
conducted on foot.

Once a single animal or a group of
seals was sighted, the date and time of the
sighting, group size (minimum, maximum
and optimal of the count) and the general
behaviour were recorded. A group was
defined based on spatial criteria (individ-
uals less than 10 meters apart), following
Southwell et al. (2003). Seal species were
identified based on systematic character-
istics, such as body size and shape, pres-
ence or absence of external ears, flipper
morphology, fur coloration and patterns,
and other distinctive features (Laws 1993,
Shirihai 2003).
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QGIS (version 3.34.1, QGIS project,
available at ) was used to map the route

of the vessel and seal species sightings.

ss.&ovw

Fig. 1. Sightings of pinnipeds in the Antarctic Region on the route (grey line) of the cruise taken
by BIO Hespérides (A-33) in January and February, 2023. Transparent squares indicate the obser-

vations from land.

Results

The survey, including 17 days of obser-
vations in January and February 2023,
provided details on pinniped sightings
along the Western Antarctic Peninsula.
Of 70 sightings, four species from the Pho-
cidae family, one species from the Otariidae
family, and one unidentified seal were re-
corded.

Elephant seals (Mirounga leonina).
Southern elephant seals were observed in
three locations with all the animal sightings
(40 sightings, 57%): Amsler Island, Avian
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Island, and Livingston Island. The majority
of the animals were observed on land of the
islands, and a few individuals were sighted
on ice floes. Although the animals were
counted along the same cost within those
islands, they did not form a single aggrega-
tion but were distributed as separate groups
consisting of 1-90 individuals. A group
sighted on the Livingston Island consisted
of around 250 individuals (Table 1). The
median group size of southern elephant
seals was six individuals.
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Species No. sightings | No. individuals | Mean group size | Max. group size
Southern 40 7 193 250
elephant seal
Weddel seal 16 45 2.8 11
Leopard seal 3 4 1.3 2
Crabeater seal 2 4 1.5 2
Fur seal 8 1081 135 1000

Table 1. Number of sightings and group characteristics of pinnipeds recorded along the WAP
in January-February, 2023.

Fig. 2. Examples of pinnipeds, (A) southern elephant seal; (B) crabeater seal; (C) Weddel seal;
(D) leopard seal; (E) Antarctic fur seal, which were sighted during the study period in the Antarc-
tic region.
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Weddel seals (Leptonychotes weddellii).
There were 16 sightings (23%) of Weddel
seals during the study period (Table 1). The
majority of encounters with this species
were recorded near the Adelaide Island,
where the animals were primarily resting on
the ice. Weddel seals were typically found
in groups ranging from one to 11 individ-
uals, with an average group size of 2.8
(Table 1) and a median of 1. Along the
Adelaide Island there also were large con-
gregations of penguins (Adelie and Gentoo).

Antarctic fur seals (Arctocephalus
gazella). Eight sightings (11%) of fur seals
were recorded in the present study. They
were distributed along the King George Is-
land, in the northern Antarctic Peninsula, as
well as near Renaud and Adelaide Islands.
Four of these sightings were recorded in
the water at a distance of 10-15 km from
the nearest shoreline, with individuals ob-
served either alone or in pairs. The other
sightings were recorded on land within
the Avian Island, in the vicinity of the
Esperanza Base, as well as on the northern
and southern coasts of the King George
Island (Fig. 1). The animals were observed

Discussion

This study provides information on
sightings, group sizes, and the distribu-
tion of pinniped species observed in the
Antarctic region during the 2023 VII Turk-
ish Antarctic Research Expedition in the
summer. Our findings show that during
the January-February period, seals were
encountered along the WAP, with more
frequent counts of large aggregations in
the northern part of the peninsula.

The sightings of southern -elephant
seals on the islands along the Antarctic
Peninsula are in line with the previously
described patterns of their distribution
and grouping on land (Le Boeuf and
Laws 1994, Hindell 2018). According to
Le Boeuf and Laws (1994), the main breed-
ing colonies of elephant seals in South
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hauling out either on beaches or on coastal
rocks in the water. The median size of fur
seal groups was two individuals. However,
two much larger groups were recorded:
one consisted of approximately 70 individ-
uals and the other included approximately
1,000 animals (Table 1). In these large ag-
gregations, the animals were evenly distrib-
uted across the area.

Leopard seals (Hydrurga leptonyx). On-
ly four leopard seals in three sightings (4%)
were recorded (Table 1). On 29 January, a
solitary individual and a pair of seals were
observed resting on separate ice floes. Next
day, another individual was seen on the ice
near Primavera Cape (Fig. 2).

Crabeater seals (Lobodon carcinopha-
ga). In January 2023, two sightings (3%) of
crabeater seals were recorded on the east-
ern coast of the Adelaide Island (Fig. 2,
Table 1). A pair was resting further inland,
while another individual was sighted at the
edge of the ice zone.

Ross seals (Ommatophoca rossii). No
Ross seals were observed during both land-
based and vessel-based observations in the
study period.

America, particularly in Argentina and
Chile, are larger than the colonies in Ant-
arctica. We also observed large groups in
the northern sections of the route, while
moving to the south the groups became
much smaller. Higher temperatures could
create better conditions in the northern
regions, while the elephant seals on the
Antarctic continent and its surroundings
are more restricted by physical barriers
such as ice. Our sightings of elephant seals
in January corresponded to the moulting
season when these animals are on land,
which also confirms earlier studies (Le
Boeuf and Laws 1994, Salwicka and
Sierakowski 1998). One of the elephant
seal colonies is located in the South Geor-
gia, from where individuals regularly enter



the Antarctica, especially during periods of
minimal sea ice (Bornemann et al. 2000,
Muelbert et al. 2004). In response to the
increase of ice-free areas along the western
Antarctic coast, dispersal between subpop-
ulations and latitudinal expansion of south-
ern elephant seals may occur (Negrete et
al. 2022). This is consistent with our ob-
servations where seals have been seen in
more southerly and remote areas of Ant-
arctica during the summer. It is also known
that the elephant seals of this colony utilise
Antarctic waters more and for longer pe-
riods than any other region, despite the
presence of ice even in winter (Hindell et
al. 2016). Our main encounters took place
on the Livingston Island, which could be
related to the fact that the seal population
there continues to increase (Negrete et al.
2022) despite its relatively small size in
the region; they can even stay here in
winter without having to search for shelf
areas (Muelbert et al. 2013, Hindell et al.
2016).

Most encounters with Weddell seals
took place on land, where they rested at
some distance from the edge. The results
of our encounters with Weddell seals are
consistent with previous studies show-
ing that they favour fast ice and adjacent
pack ice areas (Hussain and Saxena 2008,
Southwell et al. 2012, LaRue et al. 2019).
While adult individuals generally remain
loyal to stable ice, young seals may move
along the coast into pack ice (Nachtsheim
et al. 2019). The distribution of Weddel
seals also depends on dietary composition
that can vary in response to interannual
oceanographic changes. Negri et al. (2023)
reported that proportion of P. antarcica,
a key pelagic fish in the diet of Weddell
seals, increased in years associated with
warm El Nifio-Southern Oscillation and
negative phases of the Southern Annular
Mode. This indicates that large-scale cli-
mate variability may influence prey availa-
bility and affect the foraging strategies and
spatial use of Weddell seals. Such foraging
plasticity may contribute to the observed
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patterns of seal occurrence during the
cruise. Seal abundance is also linked to
ice conditions when it increases during
periods of extended fast-ice cover and de-
clines with warming and sea ice loss as
was shown during long-term observations
in the Northern Weddell Sea (Dunn et al.
2025). In addition, the probability of en-
countering seals may be related to the
presence and size of penguin colonies.
LaRue et al. (2019) hypothesises that seals
and emperor penguins, which require sta-
ble fast ice (Barbraud and Weimerskirch
2001, Gurarie et al. 2017), can coexist to
some extent in the same area as their pop-
ulation density (Yirmibesoglu and Ozsoy
2023, and references therein) and conse-
quently competition is low. At the same
time, large colonies of Adélie penguins
can displace Weddell seals from their for-
aging areas (LaRue et al. 2019). The distri-
bution of seals in our study could be in-
fluenced by the impact of large Adélie pen-
guin colonies on the probability of their
presence. The relatively small group sizes
observed in our study also confirm the da-
ta on the predominantly small group size
of Weddell seals (Gurarie et al. 2017).
Eight sightings of Antarctic fur seals
were recorded in this study. Although 97%
of the Antarctic fur seal population is con-
centrated on South Georgia (Forcada and
Staniland 2008, Hoffman et al. 2018), the
South Shetland Islands also serve as im-
portant breeding and moulting sites for this
species (Salwicka and Sierakowski 1998,
Reid et al. 2006, Korczak-Abshire et al.
2019). Our findings are in line with these
reports, as we recorded the animals mostly
distributed along King George Island and
Deception Island, with some sightings also
recorded near Renaud and Adelaide Is-
lands. Although Adelaide Island is rela-
tively distant site for this sub-Antarctic
species, fur seals were also recorded at
Riviera Point at Prydz Bay (van den Hoff
2024), one of the southernmost document-
ed records of the species. The number of
Antarctic fur seals can vary considerably
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depending on the season and environ-
mental conditions (Bengtson et al. 1990,
Salwicka and Sierakowski 1998, Salwicka
and Rakusa-Suszczewski 2002), with peak
numbers occurring between February and
March. Grebieniow et al. (2020) suggested
that the increase in the number of fur seals
on King George Island from December
to March may be related to the end of the
breeding season of Pygoscelis penguins
(Trivelpiece et al. 2007, Sierakowski et al.
2017) and the subsequent increase in prey
availability. The sporadic encounters with
fur seals in the southern part of the Ant-
arctic Peninsula suggest that their local
presence at this time of year was stable.
However, Dunn et al. (2025) documented
a decline in numbers since 1990s, indicat-
ing that long-term population trends may
differ from short-term local observations.
Despite their primary distribution on South
Georgia and the South Shetland Islands,
the fur seals presence in the southernmost
region may be important for male migra-
tion or resting and for potential new breed-
ing and moulting sites.

Only a few leopard seals were sighted
during the cruise. All animals were ob-
served lying on small ice floes surrounded
by a large amount of open water, which is
a typical habitat for this species in the
Antarctic (Bester et al. 2002, Meade et al.
2015). This environment is more suitable
for leopard seals as they can effectively
hunt seals and penguins in such condi-
tions, as opposed to regions with thicker
ice (Bengtson et al. 2011, Andreasen et al.
2022). The limited sightings of leopard
seals can be explained by their behaviour,
particularly in terms of probability of haul-
out. These animals generally move onto
the ice around midday (Krause et al. 2016),
which reduces the chances of sighting
them at other times of the day. In addition,
leopard seals spend a considerable portion
of their time diving and foraging. In sum-
mer, leopard seals show increased diving
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activity, while in winter this probability
drops to 20 % of summer values (Nordey
and Blix 2009), which may also contrib-
ute to the low encounter rate. As this spe-
cies is not the most abundant in the region
(Erickson and Hanson 1990), this fact
probably also plays a role in the low num-
ber of sightings compared to more fre-
quently observed species, such as Weddel
seals or Antarctic fur seals.

Our sightings of crabeater seals near
Adelaide Island, although limited in num-
ber, correspond to previous studies indi-
cating the WAP as a region of high den-
sity for this species relative to other areas
(Forcada et al. 2012, Joiris and D’Hert
2016). The Western Antarctic is known for
its abundant krill populations (Montu et al.
1994, Atkinson et al. 2004); thus, crabeat-
er seals can easily access to the Antarctic
krill, their primary food source (Hiickstadt
2015). The ice-covered zones of the region
play a crucial role in the life cycle of these
seals, which prefer pack-ice zones with-
in the continental shelf area (Burns et al.
2004, 2008; Costa et al. 2010). However,
in recent decades, there has been a marked
reduction in the sea ice (Stammerjohn et
al. 2008, Dinniman et al. 2011) along with
the shift in the spatial distribution of krill
in this region (Moline et al. 2004), both of
which may influence crabeater seal density
and distribution patterns (Forcada et al.
2012, Wege et al. 2021b).

There were no encounters with Ross
seals during our cruise, possibly because
this species is among the rarest and most
elusive Antarctic seals (Hiickstadt 2018).
Ross seals are typically solitary and do not
form large aggregations at haul-out sites;
instead, they prefer to hide in dense pack
ice (Skinner and Klages 1994). Even in the
austral summer, when these seals return
from the open ocean where they spend
most of their time foraging (Southwell et
al. 2008, Wege et al. 2021a), the proba-
bility of capture remains low.



Conclusions

This study provides information on the
distribution, number of sightings and group
sizes of pinniped species observed during
the VII Turkish Antarctic Research Expedi-
tion in 2023. The data confirm previously
described patterns for seals and indicates
environmental influences along the Western
Antarctic Peninsula. Southern elephant seals,
Weddell seals, and Antarctic fur seals were
frequently observed reflecting known habi-
tat preferences. Leopard seals were rarely

ANTARCTIC SEAL SIGHTINGS

haul-out and diving activity. Crabeater seals
were also sighted in limited numbers that
may be related to krill availability and sea
ice conditions. The absence of Ross seal
sightings is consistent with their known rar-
ity, solitary nature, and preference for dense
pack ice. The results of our study support
the idea of continuous monitoring of pinni-
ped populations in the WAP region, espe-
cially in the context of climate-driven chang-
es in sea ice and prey availability.

observed, probably due to fluctuations in

References

ANDREASEN, J. R., HOGG, A. E. and SELLEY, H. L. (2022): Change in Antarctic ice shelf area from
2009 to 2019. EGUsphere [preprint]. doi: 10.5194/egusphere-2022-1087

ATKINSON, A., SIEGEL, V., PAKHOMOV, E. and ROTHERY, P. (2004): Longterm decline in krill stock
and increase in salps within the Southern Ocean. Nature, 432: 100-103. doi: 10.1038/
nature02996

BARBRAUD, C., WEIMERSKIRCH, H. (2001): Emperor penguins and climate change. Nature, 411:
183-186. doi: 10.1038/35075554

BENGTSON, J. L., FErM, L. M., HARKONEN, T. J. and STEWART, B. S. (1990): Abundance of
Antarctic fur seals in the South Shetland Islands, Antarctica, during the 1986/87 austral
summer. /n: K. R. Kerry, G. Hempel (eds.): Antarctic Ecosystems. Springer, Berlin,
Heidelberg, pp. 265-270. doi: 10.1007/978-3-642-84074-6 30

BENGTSON, J. L., LAAKE, J. L., BOVENG, P. L., CAMERON, M. F., HANSON, M. B. and STEWART, B. S.
(2011): Distribution, density, and abundance of pack-ice seals in the Amundsen and Ross Seas,
Antarctica. Deep Sea Research Part II: Topical Studies in Oceanography, 58(9-10): 1261-
1276. doi: 10.1016/j.dsr2.2010.10.037

BENGTSON, J. L., STEWART, B. S. (1997): Diving patterns of a Ross seal (Ommatophoca rossii)
near the eastern coast of the Antarctic Peninsula. Polar Biology, 18(3): 214-218.

BESTER, M. N., FERGUSON, J. W. H. and JONKER, F. C. (2002): Population densities of pack
ice seals in the Lasarev Sea, Antarctica. Antarctic Science, 14: 123-127. doi: 10.1017/
S0954102002000676

BLIX, A. S., NOrRD@Y, E. S. (2007): Ross seal (Ommatophoca rossii) annual distribution, diving
behaviour, breeding and moulting, off Queen Maud Land, Antarctica. Polar Biology, 30: 1449-
1458. doi: 10.1007/s00300-007-0306-y

BORNEMANN, H., KREYSCHER, M., RAMDOHR, S., MARTINZ, T., CARLIN, A., SELLMANN, I. and
PLOTZ, J. (2000): Southern elephant seal movements and Antarctic sea ice. Antarctic Science,
12(1): 3-15.

Burns, J. M., Costa, D. P., FEDAK, M. A., HINDELL, M. A., BRaDSHAW, C. J., GALES, N. J.,
McDoONALD, B., TRUMBLE, S. J. and CROCKER, D. E. (2004): Winter habitat use and foraging
behavior of crabeater seals along the Western Antarctic Peninsula. Deep Sea Research Part II:
Topical Studies in Oceanography, 51(17-19): 2279-2303. doi: 10.1016/j.dsr2.2004.07.021

BURNS, J. M., HINDELL, M. A., BRADSHAW, C. J. A. and CosTA, D. P. (2008): Fine-scale habitat
selection of crabeater seals as determined by diving behavior. Deep Sea Research Part II:
Topical Studies in Oceanography, 55: 500-514. doi: 10.1016/j.dsr2.2007.11.012

191



M. SOZEN & N. ULUDUZ

CIAPUTA, P., SICINSKI, J. (2006): Seasonal and annual changes in Antarctic fur seal (Arctocephalus
gazella) diet in the area of Admiralty Bay, King George Island, South Shetland Islands. Polish
Polar Research, 27(2): 171-184.

CosTA, D. P., HOCKSTADT, L. A., CROCKER, D. E., MCDONALD, B. 1., GOEBEL, M. E. and FEDAK,
M. A. (2010): Approaches to studying climatic change and its role on the habitat selection of
Antarctic pinnipeds. Integrative and Comparative Biology, 50: 1018-1030. doi: 10.1093/icb/
icq054

CROXALL, J. P., REID, K. and PRINCE, P. A. (1999): Diet, provisioning and productivity responses
of marine predators to differences in availability of Antarctic krill. Marine Ecology Progress
Series, 177: 115-131. doi: 10.3354/meps177115

CURTIS, C., STEWART, B. S. and KARL, S. A. (2009): Pleistocene population expansions of Antarctic
seals. Molecular Ecology, 18(10): 2112-2121. doi: 10.1111/j.1365-294X.2009.04166.x

DaNERI, G. A. (1996): Fish diet of the Antarctic fur seal, Arctocephalus gazella, in summer, at
Stranger Point, King George Island, South Shetland Islands. Polar Biology, 16(5): 353-355.
doi: 10.1007/s00300-003-0559-z

DANERL, G. A., CARLINIL, A. R. (1999): Spring and summer predation on fish by the Antarctic fur
seal, Arctocephalus gazella, at King George Island, South Shetland Islands. Canadian Journal
of Zoology, 77(7): 1157-1160. doi: 10.1139/299-064

DaNERI, G. A., CARLINI, A. R., HERNANDEZ, C. M. and HARRINGTON, A. (2005): The diet of
Antarctic fur seals, Arctocephalus gazella, at King George Island, during the summer—autumn
period. Polar Biology, 28(4): 329-333. doi: 10.1007/s00300-003-0559-z

DinNIMAN, M. S., KLINCK, J. M. and SMITH, JR.W.O. (2011): A model study of circumpolar deep
water on the West Antarctic Peninsula and Ross Sea continental shelves. Deep Sea Research
Part II: Topical Studies in Oceanography, 58: 1508-1523. doi: 10.1016/j.dsr2.2010.11.013

DuNN, M. J., WALUDA, C. M., ADLARD, S., Fox, D., LYNNES, A. S., MORLEY, T. I. and FORCADA, J.
(2025): Temporary absence of warming in the northern Weddell Sea validates expected
responses of Antarctic seals to sea ice change. Global Change Biology, 31(6): ¢70290.
doi: 10.1111/gcb.70290

ERICKSON, A. W., HANSON, M. B. (1990): Continental estimates and population trends of Antarctic
seals. In: K. R. Kerry, G. Hempel (eds.): Antarctic Ecosystems: Ecological Change and
Conservation. Springer-Verlag, Berlin, pp. 253-264.

FORCADA, J., STANILAND, L. J. (2008): Antarctic fur seal Arctocephalus gazella. In: W. F. Perrin,
B. Wursig, J. G. M. Thewissen (eds.): Encyclopedia of marine mammals. Academic Press,
New York, NY, 1 352 p.

FORCADA, J., TRATHAN, P. N., BOVENG, P. L., BoyD, L. L., BURNS, J. M., CoSTA, D. P., FEDAK, M.,
RoGERs, T. L. and SoUTHWELL, C. (2012): Responses of Antarctic pack-ice seals to
environmental change and increasing krill fishing. Biological Conservation, 149: 40-50.
doi: 10.1016/j.biocon.2012.02.002

GREBIENIOW, A., KORCZAK-ABSHIRE, M., GASEK, A. and GORECKA-BRUZDA, A. (2020): Antarctic
fur seal (Arctocephalus gazella) annual migration and temporal patterns of on-shore occurrence
of leucistic individuals on King George Island. Polar Biology, 43(7): 929-935. doi: 10.1007/
s00300-020-02694-3

GURARIE, E., BENGTSON, J. L., BESTER, M. N., BLix, A. S., CAMERON, M., BORNEMANN, H.,
Norbp@y, E. S., PLOTZ, J., STEINHAGE, D. and BOVENG, P. (2017): Distribution, density and
abundance of Antarctic ice seals off Queen Maud Land and the eastern Weddell Sea.
Polar Biology, 40: 1149-1165. doi: 10.1007/s00300-016-2029-4

HADLEY, G. L., ROTELLA, J. J., GARROTT, R. A. and NICHOLS, J. D. (2006): Variation in probability
of first reproduction of Weddell seals. Journal of Animal Ecology, 75(5): 1058-1070.
doi: 10.1111/.1365-2656.2006.01118.x

HINDELL, M. A. (2018): Elephant seals: Mirounga angustiros-tris and M. leonina. In: B. Wiirsig,
J. G. M. Thewissen, K. M. Kovacs (eds.): Encyclopedia of marine mammals. 3™ edition.
Academic Press, NY, pp. 303-307.

192



ANTARCTIC SEAL SIGHTINGS

HINDELL, M. A., MCMAHON, C. R., BESTER, M. N., BOEHME, L., COSTA, D., FEDAK, M. A., GUINET,
C., HERRAIZ-BORREGUERO, L., HARCOURT, R. G., HUCKSTADT, L., KOvAcs, K.M., LYDERSEN,
C., MCINTYRE, T., MUELBERT, M., PATTERSON, T., ROQUET, F., WILLIAMS, G. and CHARRASSIN,
J. B. (2016): Circumpolar habitat use in the southern elephant seal: Implications for foraging
success and population trajectories. Ecosphere, 7(5): €01213. doi: 10.1002/ecs2.1213

HorrmaN, J. 1., BAUER, E., PAlIMANS, A. J., HUMBLE, E., BECKMANN, L. M., KUBETSCHEK, C.,
CHRISTALLER, F., KROCKER, N., FUCHS, B., MORERAS, A., SHIHLOMULE, Y. D., BESTER, M. N.,
CLEARY, A. C., DE BRUYN, P. J. N., FORCADA, J., GOEBEL, M. E., GOLDSWORTHY, S. D., GUINET,
C., HOELZEL, A. R., LYDERSEN, C., Kovacs, K. M. and LOWTHER, A. (2018): A global cline in a
colour polymorphism suggests a limited contribution of gene flow towards the recovery of a
heavily exploited marine mammal. Royal Society Open Science, 5:1-9. doi: 10.1098/rs0s.181227

HORNING, D. S. J., FENwICK, G. D. (1978): Leopard seals at the Snares islands, New Zealand.
New Zealand Journal of Zoology, 5: 171-172. doi: 10.1080/03014223.1978.10423747

HuckstADpT, L. (2015): Hydrurga leptonyx. The IUCN Red List of Threatened Species 2015:
e.T10340A45226422. doi: 10.2305/TUCN.UK.2015-4.RLTS.T10340A45226422.en

HUcksTADT, L.A. (2018): Ross seal: Ommatophoca rossii. In: B. Wiirsig, J. G. M. Thewissen,
K. M. Kovacs (eds.): Encyclopedia of marine mammals. 3™ edition. Academic Press, NY,
pp. 835-837.

HussAIN, S. A., SAXENA, A. (2008): Distribution and status of Antarctic seals and penguins along
the Princess Astrid Coast, East Antarctica. Indian Journal of Marine Sciences, 37(4): 455-461.

JEFFERSON, T. A., WEBBER, M. A. and PitMAN, R. L. (2015): Marine mammals of the world.
2" edition. Academic press, NY, 616 p.

Jorris, C. R., D'HERT, D. (2016): Summer social structure of crabeater seal Lobodon carcinophaga
in the Amundsen Sea, Antarctica. Polar Biology, 39: 397-403. doi: 10.1007/s00300-015-1778-9

KORCZAK-ABSHIRE, M., ZMARz, A., Robpzewicz, M., Kvcko, M., KArsznia, I and
CHWEDORZEWSKA, K. J. (2019): Study of fauna population changes on Penguin Island and
Turret Point Oasis (King George Island, Antarctica) using an unmanned aerial vehicle. Polar
Biology, 42: 217-224. doi: 10.1007/s00300-018-2379-1

KRAUSE, D. J., GOEBEL, M. E., MARSHALL, G. J. and ABERNATHY, K. (2016): Summer diving and
haul-out behavior of leopard seals (Hydrurga leptonyx) near mesopredator breeding colonies at
Livingston Island, Antarctic Peninsula. Marine Mammal Science, 32(3): 839-867. doi: 10.1111/
mms. 12332

KRAUSE, D. J., HINKE, J. T., GOEBEL, M. E. and PERRYMAN, W. L. (2021): Drones minimize
antarctic predator responses relative to ground survey methods: An appeal for context in policy
advice. Frontiers in Marine Science, 8: 648772. doi: 10.3389/fmars.2021.648772

LAKE, S., WOTHERSPOON, S. and BURTON, H. (2005): Spatial utilisation of fast-ice by Weddell
seals Leptonychotes weddellii during winter. Ecography, 28: 295-306. doi: 10.1111/j.0906-
7590.2005.03949.x

LARUE, M. A., SALAs, L., NUR, N., AINLEY, D. G., STAMMERJOHN, S., BARRINGTON, L.,
STAMATIOU, K., PENNYCOOK, J., DOZIER, M., SAINTS, J. and NAKAMURA, H. (2019): Physical
and ecological factors explain the distribution of Ross Sea Weddell seals during the breeding
season. Marine Ecology Progress Series, 612: 193-208. doi: 10.3354/meps12877

LARUE, M., SALAS, L., NUR, N., AINLEY, D., STAMMERJOHN, S., PENNYCOOK, J., DOZIER, M.,
SAINTS, J., STAMATIOU, K., BARRINGTON, L. and ROTELLA, J. (2021): Insights from the first
global population estimate of Weddell seals in Antarctica. Science Advances, 7(39): eabh3674.
doi: 10.1126/sciadv.abh3674

Laws, RM. (ed). (1993): Antarctic Seals: Research Methods and Techniques. Cambridge
University Press, Cambridge, UK, 416 p.

LEARMONTH, J. A., MACLEOD, C. D., SANTOS, M. B., PIERCE, G. J., CRICK, H. Q. P. and ROBINSON,
R. A. (2006): Potential effects of climate change on marine mammals. Oceanography and
Marine Biology: an Annual Review, 44: 431-464. doi: 10.1016/j.envint.2009.10.008

LE BoOEUF, B. J., Laws, R. M. (1994): Elephant seals: Population ecology, behaviour and
physiology. University of California Press, California, US, 414 p.

193



M. SOZEN & N. ULUDUZ

MANGEL, M., NicoL, S. (2000): Krill and the unity of biology. Canadian Journal of Fisheries and
Aquatic Sciences, 57(3): 1-5. doi: 10.1139/F00-203

MARKHAM, B. J. (1971): Observations on the elephant seal and the leopard seal on Brecknock
Peninsula (Alberto M. de Agostini National Park) Tierra del Fuego. Anales del Instituto de la
Patagonia, 2: 160-163.

MEADE, J., CIAGLIA, M. B., SLIP, D. J., NEGRETE, J., MARQUEZ, M. E. I., MENNUCCI, J. and ROGERS,
T. L. (2015): Spatial patterns in activity of leopard seals Hydrurga leptonyx in relation to sea
ice. Marine Ecology Progress Series, 521:265-275. doi: 10.3354/meps11120

MOLINE, M. A., CLAUSTRE, H., FRAZER, T. K., SCHOFIELD, O. and VERNET, M. (2004): Alteration of
the food web along the Antarctic Peninsula in response to a regional warming trend. Global
Change Biology, 10: 1973-1980. doi: 10.1111/j.1365-2486.2004.00825.x

MONTU, M., GLOEDEN, L. M., RESGALLA, C., JR. and LOUREIRO FERNANDES, L. F. (1994): Krill
populations in the Bransfield Strait and neighbouring areas during the summers of 1983, 1984,
1985 and 1987. Nauplius, 2: 107-121.

MUELBERT, M. M. C, ROBALDO, R. B., MARTINEZ, P. E., COLARES, E. P., BIANCHINI, A. and SETZER,
A. (2004): Movement of southern elephant seals (Mirounga leonina L.) from Elephant Is.
South Shetlands, Antarctica. Brazilian Archives of Biology and Technology, 47(3): 461-467.
doi: 10.1590/S1516-89132004000300017

MUELBERT, M. M. C., DE SouzA, R. B., LEwis, M. N. and HINDELL, M. A. (2013): Foraging habitats
of southern elephant seals, Mirounga leonina, from the Northern Antarctic Peninsula. Deep Sea
Research Part II: Topical Studies in Oceanography, 88-89: 47-60. doi: 10.1016/j.dsr2.2012.
07.009

NACHTSHEIM, D. A., RYAN, S., SCHRODER, M., JENSEN, L., O0STHUIZEN, W. C., BESTER, M. N.,
HAGEN, W. and BORNEMANN, H. (2019): Foraging behaviour of Weddell seals (Leptonychotes
weddellii) in connection to oceanographic conditions in the southern Weddell Sea. Progress in
Oceanography, 173: 165-179. doi: 10.1016/j.pocean.2019.02.013

NEGRETE, J., JUARES, M., MENNUCCI, J. A. and DANERI, G. (2022): Population status of southern
elephant seals (Mirounga leonina) at Peninsula Potter breeding colony, Antarctica. Polar
Biology, 45: 987-997. doi: 10.1007/s00300-022-03044-1

NEGRI, A., DANERI, G., CORIA, N., CORBALAN, A. and NEGRETE, J. (2023): Temporal variation in
the summer diet of the weddell seal, Leptonychotes weddellii, at Hope Bay, Antarctic
Peninsula. Polar Biology, 46: 111-121. doi: 10.1007/s00300-022-03104-6

NoRrD@Y, E. S., BLIX, A. S. (2009): Movements and dive behaviour of two leopard seals (Hydrurga
leptonyx) oftf Queen Maud Land, Antarctica. Polar Biology, 32: 263-270. doi: 10.1007/s00300-
008-0527-8

PAabMAN, L., Costa, D. P., BOLMER, S. T., GOEBEL, M. E., HUCKSTADT, L. A., JENKINS, A.,
McDoNALD, B. and SHoosMmITH, D. R. (2010): Seals map bathymetry of the Antarctic
continental shelf. Geophysical Research Letters, 37(21): L21601. doi: 10.1029/2010GL044921

REID, K., DAvis, D. and STANILAND, L. J. (2006): Spatial and temporal variability in the fish diet of
antarctic fur seal (dArctocephalus gazella) in the Atlantic sector of the Southern Ocean.
Canadian Journal of Zoology, 84: 1025-1037. doi: 10.1139/206-071

ROUNSEVELL, D., PEMBERTON, D. (1994): The status and seasonal occurrence of leopard seals,
Hydrurga leptonyx, in Tasmanian waters. Mammals of Australia, 17: 97-102. doi: 10.1071/
AM94010

SALWICKA, K., RAKUSA-SUSZCZEWSKI, S. (2002): Long-term monitoring of Antarctic pinnipeds in
Admiralty Bay (South Shetlands, Antarctica). Acta Theriologica, 47: 443-457. doi: 10.1007/
BF03192469

SAaLwiCcKA, K., SIERAKOWSKI, K. (1998): Seasonal numbers of five species of seals in Admiralty
Bay (South Shetland Islands, Antarctica). Polish Polar Research, 19(3—4): 235-247.

SANTORA, J. A. (2013): Dynamic intra-seasonal habitat use by Antarctic fur seals suggests
migratory hotspots near the Antarctic Peninsula. Marine Biology, 160(6): 1383-1393. doi:
10.1007/s00227-013-2190-z

SHIRIHAL, H. (2003): The complete guide to Antarctic wildlife: Birds and marine mammals of the
Antarctic continent and the Southern Ocean. Princeton University Press, Princeton, US, 544 p.

194



ANTARCTIC SEAL SIGHTINGS

SIERAKOWSKI, K., KORCZAK-ABSHIRE, M. and Japwiszczak, P. (2017): Changes in bird
communities of AdmiraltyBay, King George Island (West Antarctica): Insights from monitoring
data (1977-1996). Polish Polar Research, 38: 231-262. doi: 10.1515/popore-2017-0010

SKINNER, J. D., KLAGES, N. T. W. (1994): On some aspects of the biology of the Ross seal
Ommatophoca rossii from King Haakon VII Sea, Antarctica. Polar Biology, 14: 467-472.
doi: 10.1007/BF00239051

SOUTHWELL, C., BENGTSON, J., BESTER, M. N., SCHYTTE-BLIX, A., BORNEMANN, H., BOVENG, P.,
CAMERON, M., FORCADA, J., LAAKE, J., NORD@Y, E. and PLOTZ, J. (2012): A review of data on
abundance, trends in abundance, habitat utilisation and diet for Southern Ocean ice-breeding
seals. CCAMLR Science, 19: 1-49.

SOUTHWELL, C., KERRY, K., ENSOR, P., WOEHLER, E. J. and ROGERS, T. (2003): The timing of
pupping by pack-ice seals in East Antarctica. Polar Biology, 26: 648-652. doi: 10.1007/s00300-
003-0534-8

SOUTHWELL, C. J., PAXTON, C. G. M., BORCHERS, D. L., BOVENG, P. L., NOrRD@Y, E. S., BLIX, A. S.
and DE LA MARE, W. K. (2008): Estimating population status under conditions of uncertainty:
The Ross seal in East Antarctica. Antarctic Science, 20(2): 123-133. doi: 10.1017/
S0954102008001140

STAMMERJOHN, S. E., MARTINSON, D. G., SMITH, R. C. and IanNUZzzI, R. A. (2008): Sea ice in the
western Antarctic Peninsula region: Spatio-temporal variability from ecological and climate
change perspectives. Deep Sea Research Part II: Topical Studies in Oceanography,
55:2041-2058. doi: 10.1016/j.dsr2.2008.04.026

Sun, L. G, Liu, X. D., YIN, X. B., ZHU, R. B., XIE, Z. Q. and WANG, Y. H. (2004): A 1,500-year
record of Antarctic seal populations in response to climate change. Polar Biology, 27(8): 495-
501. doi: 10.1007/s00300-004-0608-2

TRIVELPIECE, W. Z., BUCKELEW, S., REISs, C. and TRIVELPIECE, S. G. (2007): The winter
distribution of chinstrap penguins from two breeding sites in the South Shetland Islands of
Antarctica. Polar Biology, 30: 1231-1237. doi: 10.1007/s00300-007-0283-1

VAN DEN HOFF, J. (2024): Incidental pinnipeds at high latitudes of the Vestfold Hills, Prydz Bay,
East Antarctica. Antarctic Science, 36(4): 225-230. doi: 10.1017/S0954102023000391

VINDING, K., CHRISTIANSEN, M., HOFMEYR, G. J., CHIVELL, W., MCBRIDE, R. and BESTER, M. N.
(2013): Occurrence of vagrant leopard seals, Hydrurga leptonyx, along the South African coast.
South African Journal of Wildlife Research, 43(1): 84-86. doi: 10.3957/056.043.0101

WEGE, M., BORNEMANN, H., BLiX, A. S., NOrRD@Y, E. S., BIDDLE, L. and BESTER, M. N. (2021a):
Distribution and habitat suitability of Ross seals in a warming ocean. Frontiers in Marine
Science, 8: 659430. doi: 10.3389/fmars.2021.659430

WEGE, M., SALAS, L. and LARUE, M. (2021b): Ice matters: Life-history strategies of two Antarctic
seals dictate climate change eventualities in the Weddell Sea. Global Change Biology, 27(23):
6252-6262. doi: 10.1111/gcb.15828.

Y, X. B, Sun, L. G., Zuu, R. B,, Liu, X. D., Ruan, D. Y. and WANG, Y. H. (2007): Mercury-
selenium association in Antarctic seal hairs and animal excrements over the past 1,500 years.
Environmental Toxicology and Chemistry, 26(3): 381-386. doi: 10.1897/06-128.1

YIRMIBESOGLU, S., Ozs0y, B. (2023): First observations of emperor penguins on Horseshoe Island,
Antarctica. Polar Research, 42: 9556. doi: 10.33265/polar.v42.9556

Web sources / Other sources

[1] SCAR (Scientific Committee for Antarctic Research) (2002): Group of Specialists on
Environmental Affairs and Conservation (GOSEAC). SCAR Report of the GOSEAC XII
Meeting. College Station, TX, USA, 12 p.

[2] QGIS Development team (2025). QGIS Geographic Information System. Open Source Geospa-
tial Foundation Project.

https://qgis.org/

195



