Published Online on 3 May 2017

Proc Indian Natn Sci Aca8i3 No. 2 June Thematic Issue 2017 pp. 483-496
O Printed in India DOI: 10.16943/ptinsa/2017/48958

Research Paper

Monitoring Wildlife and their Habitats in the Southern Ocean andAround
Indian Research Sations in Antarctica

ANANT PANDE, K SNAKUMAR, S SATHYAKUMAR*, R SURESH KUMAR, JA JOHNSON, SAMRA
MONDOL andVINOD B MATHUR
Wildlife Institute of India, Chandrabani, Dehradun, Uttarakhand 248 001, India

(Received on 15 June 20¥&;cepted on 13 December 2016)

Antarctica and its surrounding ocean are at the centre stage of rapid and extreme environmental events due to prevailing
global climate change, which in turn necessitates long-term monitoring of wildlife and their habitats in this region. Systematic
monitoring of seabirds and marine mammals were carried out during five austral summers (2008-09, 2009-10, 2013-14,
2014-15 and 2015-16Yessel-based surveys for pelagic seabirds in the southern Indian Ocean, aerial surveys for seals and
penguins and field surveys for locating nesting site&mérctic birds were conducted at Indian area of operation in
Antarctica. Forty-nine species of seabirds were observed during the vessel-based surveys. Species richness peaked in the
mid-latitudes but species abundances increased along higher latitudes #dmiardsca. Planktivorous species in the

lower latitudes were replaced by mixed prey dependent species in the higher |aAtuidésurveys recorded a total of

four species of seals viveddell seal, Crabeater seal, Leopard seal and Ross seal and two penguin species viz. Emperor
penguin anddelie penguin. Out of 15 islands in Larsemann hills that were surveyed on-foot, the presence of nesting sites
of seabirds is reported from 13 islands. The preliminary results from our study provide the baseline data for ecologically
important species within Indian area of operatioAntarctica and will help design future research activities.
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Introduction Marine vertebrates, being ecologically important
and threatened with climatic change (Sydeetaal,
2015), have long been identified as ecosystem
sentinels. They are influenced by oceanographic
processes which play a large role in determining their
abundance and distribution (Abrams 1985; Bost et
al., 2009; Ribicet al, 2011; Comminset al, 2013).
However population trends are known for only a few
marine mammal species (Constadtlal, 2014), and

for seabirds the effects of climatic change have not

. L . . been studied in depth for most of the species. Seabird
physical driving forces in the continent. These temporal . ;
species from southern ocean such as penguins have

variations in théntarctic environment are considered :
. ; ) . - been demonstrated to respond dramatically to sea-

to play a major role in the primary production, benthic . L _

. . . __ice variations over the past century (Smithl, 1999;
recruitment rates and vertebrate population dynamics., . .

. ; . Ainley et al.,, 2003). Howeverthe underlying
Modifications in the cold climate of southern ocean rocesses linking climate variation to these to
andAntarctica will afect the community composition predators remain% unclear (Sydemeral, 2015 b
of primary producers, thereby affecting the higher 'Fl)'rathanet al., 2015) y K ’
trophic levels (Croxall et gl2002Agustiet al., 2010; " '

Constableet al, 2014).

Global warming has been identified as a major driver
of change in théntarctic ecosystem, some areas in
the continent warming more rapidly than other parts
of the world (Hansemt al., 1999). Though, there are
marked variations in the responses of Almarctic
terrestrial and marine communities to the annual
climatic variations {alther et al., 2002), more
information is needed on understanding the sensitivity
of key ecological species to primary biological and
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484 Anant Pande et al.

Long-term monitoring of seabird and marine group of islands at Prydz Bay (Fig. 2). It is an ice-
mammal populations is thus needed to provide crucialfree oasis on the Ingrid Christensen Coast, Princess
information about any kind of fluctuations over a Elizabeth Land, locatedpproximately midway
period of time. Conventions in tentarctic treaty between the eastern extremity of &meery Ice Shelf
i.e., Convention on the Conservatiodofarctic Seals  and thesouthern boundary of thestfold Hills, flanked
(CCAS) and the Convention for the Conservation of on both sides by two large peninsulas, the western
Marine Living Resources (CCAMLR) also stress the Stornes and the eastern Broknes, which enclose a
importance of ecosystem monitoring through such group of variously sized islands and peninsulas.
species. Together the islands form the secondéest group of

, . _ , four major ice-free oases found along East

In this context, thaMildiite Insfutut_e of Ind'i_i Antarcticas 5000 km long coastline spread over an
(Wi, Dehradun,_ has .been monitoring seabirds, rea of about 50 k#{Hodgsoret al, 2009). Indias
mammals and their habitats in the southern ocean an@rd permanent research station Amtarctica,

around the Indian Researclaftons inAntarctica BHARATI, is located on Grovnes peninsula. Four
since the early 1990s (Sathyakumar 1995; Bham""g"’%therAntarctic stations, viz. the Progress | & Progress

and Sathyakumar 1997; Hussain and Saxena, 2008)” (Russia), Law- Racovita (Australia-Romania) and

Wil initiated Phase-I of the monitoring program Zhongshan (China) are located along the edge of the
titled “Long-term monitoring of wildlife and habitats ~Broknes peninsula.
in Antarctica and Southern Ocean” from 2008-10
(Sivakumar and Sathyakumar 2012; Kumar and

Johnson, 2014) followed by a phase-Il from 2013- The Schirmacher Oasis is situated on the Princess
2016 (Pandeet al, 2014). This program was Astrid coast of Dronning Maud Landntarctica

undertaken to ascertain the status of key species obetween the Fimbul ice shelf and continental icecap
the southern ocean aratarctica and establish a (Fig. 3). This ice-free land is spread across an area

protocol for long-term monitoring of key indicator of about 34 kribetween the coordinates 70° 46' 04"-
species around Indian research stations. The presenf4' 21" S and 1° 49' 54"-26' 03" E (Singét al,
study presents a preliminary assessment of the dat2012). Second permanent Indian research station
compiled during these past five Indian Scientific MAITRI is located on the south-eastern part of the

Schirmacher Oasis, Central Dronning Maudland

Expeditions tdAntarctica (INSEA). oasis.

Sudy Area India Bay, Princess Astrid Coast

Southern Indian Ocean (African Sector) and India Bay as it is called by the Indian expeditioners,
Southern Ocean is part of the Haakon VIl sea next to the Fimbul ice

, o » shelf where Indian expedition activities are conducted
The voyage route of Indian Scientific Expedl_tlon to (69°47'-69° 48" S and 10° 3-12°58' E (Fig. 4).
Antarctica (INSEA) from Cap&own, SouthAfrica
(S33°55'25.59" E 18° 25' 24.04") to Larsemann hills, methods
eastAntarctica (6854'92.1" S, 7830'40.2" E) to
Indian barrier (India Bay), Princesstrid Coast (S  Vessel-based Surveys
70°7'47.34"E 12° 23'51.9") and back to Capen
(Fig. 1) was used for seabird and marine mammal
monitoring. The voyage covered a latitudinal stretch
of southern Indian Ocean from @8 to 60 S and
southern ocean from 68 to 70 S. The longitudes
covered were from®37'E to 7650°E.

We conducted vessel-based surveys on the voyage
route of Indian expedition vessels in the Southern
Indian Ocean and Southern Ocean. These surveys
were conducted onboard ice-class vessels chartered
by the ESSO - National CentreAxfitarctic & Ocean
Research (NCAOR), Ministry of Earth Sciences,

Larsemann Hills, Pydz Bay Antarctica : Government of India onboard MV Emerald Sea (2008-
Larsemann hills (69° 20'S to 69° 30'S Latitude; 75° 09; 28" INSEA) and M V Ivan Papanin (2009-10,
55'E to 76° 30'E Longitude), Eashtarctica, are a  2013-14, 2014-15 & 2015-16; 29339, 34" & 351
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Fig. 1: Sampling route for the vessel-based surveys in the Indian Scientific Expedition thntarzctica in the Southern Indian
Ocean. STC - Sub-topical Current, SAF — Sub-Antarctic Front, APF — Antarctic Polar Front, SACCF - Southern
Antarctic Circumpolar Current Front, MIZ — Marginal Ice Zone (front abbreviations from Commins et al. 2013).Average
chlorophyll values of December 2013 taken from NASA Earth Observations http://neo.sci.gsfc.nasa.gov/

INSEA respectively). Observations for oceanic birds identified based on their spout pattern, dorsal fin shape,
and marine mammals were carried out from the bridgediving pattern and tail fluke shape with the help of

of these vessels (approx. height from sea level ~ 40binoculars.
m) in appropriate weather days to estimate their
abundance and distribution pattern along the voyage
route. m

Observations were also made during the ship’

ovement through pack ice, when the cruising speed

was at least 6 Knots or more. Observations were not
All the seabirds, flying across the bow of the conducted when the sea state was more than 5
ship, up to 300 m from the ship or visible to naked (Beaufort scale 0 to 12) and during foggy days

eye, were counted during the daylight houmssker  (visibility < 300m). Morning and evening glare were

et al, 1984) and a visual estimation was made of avoided by shifting to the side of the ship (starboard

their perpendicular distance from the ship route. Only or port) opposite to the Sun.
those birds were counted which could be seen without
any ocular aid, although, once sighted the identity was"€'1al Surveys

confirmed with the help of binoculars. Birds which  pgiq) surveys were conducted at Larsemann hills

were foraging together be within 2-5 m of each other 5,4 |ndia Bay (Princesastrid Coast) region to
were considered to be as one clustdarine

estimate the distribution and population of ice-breeding

mammals seen from the bridge of the ship wereggqi5 and penguins in the Indian sector of operation in
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Fig. 3: Schirmacher oasis, central Dronning Maud Land, site of Indian research station Maitri

Antarctica.Aerial sorties were made on the Bell or between expeditions due to modification of objectives
Squirrel type helicopters in four expeditions’ viz28  in the last two expeditions. In the first two expeditions,
29th, 3% and 3%'InSEAs. The methodology varied surveys followed a pattern of flying along the contour
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Fig. 4: India Bay, PrincessAstrid coast

of the coastline, pack ice and fast ice (Sivakumar andislands to maximize efforts. This intensive area search
Sathyakumar 2012; Kumar and Johnson 2014). In themethod was also employed in, Schirmacher oasis
last two, transects were laid, perpendicular from thewhich was surveyed on foot for detecting any animal
coastline up to the edge of fast io®.slight presence. GPS locations were taken of seabird nest
modification was made in the BBISEA where high  sites, feeding sites (in case of South Polar Skua),
resolution video-documentation was employed to Adelie penguin moulting sites, direct sighting, dead
record ice-breeding seals in Larsemann hills region.remains and related information on species, habitat
All identified major coastal habitats, i.e. pack ice, fast etc. were duly collected.

ice, ice-free islands and near ice shelf zones were o

surveyed. In both methods, two observers scannedVest Monitoring

up to a visually e_stimated distance of 300 m on eithergagpird species such as snow peRayodoma

side of the helicopter for hauled-out seals. The niveg south polar Sku&ercorarius maccormicki
helicopter was flqwn ata uniform ground speed of 80 5nqwilson’s storm petreDceanites oceanicugere

km I at an altitude of around 100 m above sea gg|ected for long-term nest monitoring. The monitoring
surface. Information on species, numtsge class  planned to cover all phases of nesting of the species

(adult or pup/chick), time, approx. distance from the \\hich starts from November (egg-laying) and ends
transect line, reaction to the noise of helicof®?S i Fepruary-March (fledging).

location, etc. were subsequently recorded on each _ _ B
sighting. The sightings were also supplemented by Snow petrel colonies were identified from on-
aerial photography with Nikon D300 DSLR camera foot surveys conducted at the islands based on

with Nikkor 70-300 mm zoom lens. presence of nests cavities with egg/chick/broken egg
shells. Selected nesting sites were chosen for intensive

On-foot Surveys monitoring of nesting behavior on the basis of their
accessibility

Several islands at Larsemann hills were surveyed on
foot to determine presence of any animal use. The Study plots, each of 3 x 3 m, enough to cover
smaller islands (< 2 sq. km) were surveyed completelymany cavities which average about 0Zimrentrance
while straight line transects were conducted on largerarea (Einodeet al, 2014) were placed at fixed



488 Anant Pande et al.

intervals along lines running diagonally from the bottom expeditions (@ble 2) Amongst the recorded species,
to the top of the colony (Mehluet al, 1988). Each  four species such astlantic petrel, Grey-headed
potential nest cavity within the study plot was marked Albatross, Sootylbatross and Indiasellow-nosed
using non-toxic paint and its geographic co-ordinatesAlbatross are enlisted as endangered (IUCN 2016).
were recorded on a handheld GPS unit. Some seabird species were recorded only once, far
. from their actual distribution ranges, which could have
In_tenswe stgdy plots (.3 X 3 m) were chos_en been misidentified from morphologically similar species
from differently sized colonies to study nest cavity (Pandeet al, 2014). Observations recorded were

chara_cteristics. The _cavities were classified as plitinto HighAntarctic (60° to 70° S), Sub-Antarctic
occupied and unoccupied on the basis of presence 0?500 to 60° S)Temperate (40° to 50° S) and Sub-

the bird. Physical characteristics such as nest depthtropical (north of 40° S) oceanographic zones as per
entrance height, entrance width and nest Chambelbrevious studies (Ribiet al, 2008; Comminst al

volume were manually measured. 2013). Encounter rates (birds seen/ km) for the pelagic
seabirds were found consistent for all the major

Results \ _ h
oceanographic zones surveyeal(€ 3). Bird densities

Seabird and Marine Mammal Observation peaked during the sub-Antarctic zone during early

Surveys summers which shifted to hidtntarctic zone during

. late summers (Fig. 5; Pandg# al, 2015). The
ﬁtotal Off 1; vesst(_e I-bgsca:[g su:cveys res{glted dm 384frequency of occurrence (%) of species in the sub-
dﬁt:rzsg f[)heol nz(iaa:\rgae;((:)re]zéﬂionz ;mz ri)nl irr]ulj?;::(tee dZ?/Z:)rSAntarctic and higWntarctic zone varied considerably

. ithin th tral Fig. 6).
periods of Jan-Ma@009, Dec 2009-Mag010, Dec, i the austral summer season (Fig. 6)
2013-Apr 2014, Jan. 2015-M&015 and Feb. 2016. Sixteen species of marine mammals were
Forty-nine species of pelagic seabirds were recordeddbserved during vessel-based surveys in the southern

during the study period spread across the fiveIndian ocean. Out of these, abodt dpecies were
seen exclusively in the Highntarctic zone (60-70

°S) while two species (Humpback whalegaptera
novaeangliae and Sperm whalePhyseter
maciocephalu} were also seen north of 60 °S (see

Table 1: Voyage survey details forthe Indian Scientific
Expeditions toAntar ctica

Expedition Voyage  Time Sector Effort Table 4). Balaenopterids (baleen whales) formed the
ID period covered  (in hours) largest group (49%) amongst all marine mammals
28th INSEA V1 Jan2009 CT-LH 65.5 dominated by Humpback whale (see Fig. 7).
V2 Feb 2009 LH-IB 36.0 Aerial surveys at Larsemann hills and India Bay
V3 Mar 2009  IB- CT 36.2
20th INSEA V4 Dec 2009 CT-LH 44.0 Aerial Strip transects (n = 27, effort ~ 30 hOUfS)
V5 Feb 2010  LH-IB 16.0 _rej.ulitded |In aftcf)tal of 17:_';8 S|g]]cht|nglsabTe 5b). 8822 |
V6 Mar 2010 IB.CT 4056 individuals of four species of seals (Crabeater sea
J Lobodon cacinophaga Leopard seaHydrurga
33rdInSEA V7 Dec2013  CT-LH 195 leptonyx Ross seadDmmatophocaassii& Weddell
V8  Jan2014  LH-IB 15.7 seal Leptonychotesweddel)iiand two penguin
A& Feb 2014 IB-CT 24.7 species (Adelie penguiRygoscelis adelia&
V10  Feb2014 CT-LH 10.7 Emperor penguimptenodytes forsteyiwere
V1l  Mar 2014 LH-IB 12.0 counted. Sightings were dominatedWgddell seal
V12 Apr2014 IB-CT 26.3 (58.2 % of oyerall sightings) at poth India Bay and
34th INSEA V13 Jan 2015 CT-LH 255 Larsemlann hlllquurvey alregsh(Flg. 2.1.& S.i). The.reI
Vi4  Mar 2015  IB. CT - was only one Ross seal sig ting during the aeria
surveys while pair of them was once seen hauled out
35thInSEA V15 Feb2016 LH-B 8.7 on fast ice during voyage from Larsemann hills to
CT = CapeTown, Souttifrica, LH = Larsemann Hill$Antarctica, India Bay (Kumar and Johnson, 2014).

IB = Indian barrier (India Bay), Prince8strid Coast
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Table 2: Pelagic seabird species recorded during vessel-based surveys in the five INSEAs

S.No Common name Scientific name IUCN Pop_ 2008- 2009- 2013- 2014- 2015Zone
status trend 09 10 14 15 16

1 Antarctic Fulmar Fulmarus glacialoides LC stable 1 1 1 1 1 T,SAHA

2 Antarctic Petrel Thalassoica antarctica LC  stable 1 1 1 1 1 T,SAHA

3 Antarctic Prion Pachyptila desolata LC stable 0 1 1 1 1 T,SAHA

4 Antarctic tern Sterna vittata LC unknown 1 0 1 0 0 HA

5 Arctic tern Sterna paradisaea LC decreasing O 1 0 1 0 HA

6 Atlantic Petrel Pterodroma incerta EN decreasing 1 0 1 0 0 TSA

7 Black Petrel Procellaria parkinsoni VU stable 0 1 0 0 0 STT,SAHA

8 Black-bellied Storm PetrelFregetta tropica LC decreasing 1 0 1 1 0 TSA

9 Black-browedAlbatross Thalassarche melanophrldT  decreasing 1 1 1 0 0 STTSA

10 Blue Petrel Halobaena caerulea LC stable 1 1 1 1 1 T,SAHA

11 Broad-billed Prion Pachyptila vittata LC decreasing 1 0 1 1 0 STTSAHA

12 Brown Skua Catharacta antarctica LC  stable 1 0 1 0 0 THA

13 Cape Gannet Morus capensis VU  decreasing 1 1 1 1 0 STT

14  Cape Petrel Daption capense LC stable 1 1 1 1 1 T,SAHA

15 Common Diving Petrel  Pelecanoide surinatrix LC  decreasing 1 0 1 1 0 T,SAHA

16 Cory’s Shearwater Calonectris borealis LC unknown 1 1 1 0 0 STSASA

17  Fairy Prion Pachyptila turtur LC stable 1 0 1 0 0 T,SAHA

18 Flesh-footed Shearwater Ardenna carneipes LC stable 1 0 1 0 0 ST

19 Great Shearwater Ardenna gravis LC stable 0 0 1 0 0 ST

20 Great-winged Petrel Pterodroma macroptera LC decreasing 1 1 1 1 0 STT,SAHA

21 Grey Petrel Procellaria cinerea NT decreasing 1 1 1 0 0 T,SAHA

22  Grey-backed Storm PetreGarrodia nereis LC decreasing 1 0 0 0 0O T

23 Grey-headed\lbatross Thalassarche chrysostonEN  decreasing 1 1 1 1 1 STTSAHA

24 IndianYellow-nosed Thalassarche carteri EN decreasing 1 1 1 0 0 STSA
Albatross

25 Kerguelen Petrel Aphrodroma brevirostris LC ~ stable 1 0 1 1 0 T,SAHA

26  LaysanAlbatross* Phoebastriaimmutabilis NT  stable 1 0 0 0 0 ST

27 Leachs Sorm Petrel* Hydrobates leucorhous LC  stable 1 0 0 0 0 ST

28 Light-mantledAlbatross Phoebetria palpebrata NT  decreasing 1 1 1 1 1 T,SAHA

29 Little Shearwater Puffinus assimilis LC decreasing O 0 1 0 0 STT

30 Northern Giant Petrel Macronectes halli LC increasing 0 1 1 1 1 T,SAHA

31 Salvin'sAlbatross* Thalassarche salvini VU unknown 1 0 0 0 0 ST

32 Salvin’s Prion Pachyptila salvini LC  stable 0 1 1 0 0 TSA

33  Short-tailed Shearwater Ardennate nuirostris LC  decreasing O 0 1 0 0 STTSAHA

34  Slender-billed Prion Pachyptila belcheri LC stable 1 0 1 1 0 T,SAHA

35 Snow Petrel Pagodroma nivea LC stable 1 1 1 1 1 HA

36 Soft-plumaged Petrel Pterodroma mollis LC stable 1 1 1 1 0 STTSA

37 SootyAlbatross Phoebetria fusca EN decreasing 1 1 1 1 0 STTSAHA

38 Sooty Shearwater Ardenna grisea NT decreasing 1 1 1 0 0 STTSAHA

39 South Polar Skua Catharacta maccormicki LC stable 1 1 1 1 1 STT,SAHA

40 Southern Giant Petrel  Macronectes giganteus LC increasing 1 1 1 1 1 STT,SAHA

41  Southern RoyaAlbatross* Diomedea epomophora VU stable 1 0 1 1 0 STTSAHA

42  WanderingAlbatross Diomedea exulans VU decreasing 1 1 1 1 0 STTSAHA

43  \Wedge-tailed Shearwater*Ardenna pacifica LC  decreasing O 0 1 0 0 SA

44  Westland Petrel* Procellariawestlandica VU  stable 0 0 1 0 0 SA

45  White-bellied Storm PetreFregetta grallaria LC decreasing 1 1 0 0 0 STTSA

46  White-cappedAlbatross* Thalassarche steadi NT decreasing 1 0 0 0 0 STTSA

47  White-chinned Petrel Procellaria aequinoctialisVU  decreasing 1 1 1 1 1 STTSAHA

48  White-headed Petrel Pterodroma lessonii LC  decreasing 1 1 1 1 0 STTSAHA

49  Wilson’s Storm Petrel Oceanites oceanicus LC stable 1 1 1 1 1 STT,SAHA

1 - Recorded, 0 — Not record&T, = Sub-tropicalT — Temperate, SA Sub-Antarctic, HA- HighAntarctic,EN — Endangered, LC —
Least Concern, NF NearThreatenedyU — Vulnerable (Threat categories of IUCN Red LisBrobably misidentified or vagrant
#Source: IUCN Red List accessed on 15th July 2016
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Table 3: Encounter rates (birds/km) for the seabirds
recorded in major oceanographic zones in the southern
Indian Ocean in the past five expeditions

INSEA High antarctic Sub-antarcticTemperate Sub-tropical

28
29
33
34
35

0.16 £ 0.52
0.30£0.61
1.30+£3.32
1.13+2.42
0.69 + 1.46

0.15+0.340.07 £ 0.1 0.09 +0.23

0.36 £+ 0.780.11 + 0.2 0.04 +0.03

1.07+£2.74.51 +10.610.63 £ 1.13

299+793 0.28+0.17 0.32+0.18
ND ND ND

Table 4: Marine mammal species seen during vessel-based
surveys in the southern Indian ocean. Percentage abundance

of each species is for the particular zone where it was sighted.
This does not include the unidentified sightings

Zone Species % Abundance
Sub-tropical Sperm Whale 0.84
Long-finned Pilot Whale 35.49
Temperate Dusky Dolphin 0.84
Sperm Whale 0.21
Long-finned Pilot Whale 1.67
Sub-Antarctic Antarctic fur seal 0.21
Humpback Whale 0.63
HighAntarctic Blue whale 0.21
Leopard Seal 0.21
Ross seal 0.21

Southern bottlenose whale 0.21

Minke Whale 1.67
Sei Whale 1.67
Weddell Seal 2.09
Sperm Whale 2.30
Killer whale 3.76
Antarctic Minke Whale 4.59
Fin whale 5.64
Crabeater Seal 10.65
Humpback Whale 26.93

Distribution of Wildlife Around Indian Sations

Bharati station, Larsemann Hillsoot surveys
carried out in the Larsemann Hills region revealed
presence of five bird species, vizdelie penguin,
emperor penguin, snow petrel, south polar Skua and
Wilson's storm petrel (Pands al, 2014). In all, 15
island/peninsula were surveyed for the presence of
habitat use by the birds, of which, nesting sites were
detected in 14 islands{ible 6).

Maitri Station, Schirmacher OasisSix
breeding pairs of south polar Skua were observed in
the eastern part of the oasis. Dead remains of two
speciesAdelie penguin and snow petrel were also
found in this area. There was also a single sighting of
the Wilson’s storm petrel in the area north of the
station. The total Skua population on the eastern side
of Maitri could be somewhere around 12-15
individuals. Most of these individuals were habituated
to human presence and were found to roost near the
Indian and Russian stations in the oasis. Four south
polar Skua individuals were also ringed with colored
leg bands for long-term monitoring of breeding pairs
near Maitri station.

Preliminary Results From Nest Monitoring

Over 200 nests of snow petrel were marked and
measured for long-term monitoring at Larsemann hills
during the last two austral summers (2014-15 & 2015-
16). Initial analysis from the cavity parameters
classified nest cavities of snow petrels in three types
viz. boulder crack and slab (Pandeal, 2015). Out

of these three, slab type cavity was the preferred site
for nesting accounting for close to 60% of the nests.
The cavities with breeding pairs were also lower in
volume and narrower compared to the unoccupied
cavities (Fig. A & B).

Table 5: Aerial surveys conducted during the Indian Scientific Expeditions td\ntar ctica*

Expedition Aerial surveys (n) Time period Sector covered Effort (in hours)
28NnSEA 7 Jan-Feb 2009 Larsemann Hills &Princedsstrid coast 6.69
29NnSEA 6 Dec 2009-Feb 2010 Larsemann Hills &Princegsstrid coast 10.67
339nSEA 11 Dec 2013-Mar 2014 Larsemann Hills &Princedsstrid coast 9.55
35NnSEA 3 Jan-Feb 2016 Larsemann Hills 2.99

*No aerial surveys were conducted if"BISEA (2014-15) due to unavailability of helicopter support
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Table 6: Satus of seabirds in islands of Larsemann hills

S.No. Island/Peninsula Adelie Penguin Snow Petrel South Polar Skua Wilson’s Sorm Petrel
1 Betts M N N +
2 Grovnes M N N N
3 Breadloaf - N + -
4 Broknes - N + N
5 Butler M N N
6 Easther M N + N
7 Fisher M N + N
8 Harley M - - -
9 John - - N -
10 Manning M N N N
11 Solomon M - - N
12 Cook M N - N
13 Osmar M - + -
14 Sandercock - - N -
15 McLeod M N N N

+ = present but no nesting, - = Not detected, M = Moulting, N = Nesting (updated frome®ahd2014)

Discussion

(A) Early summer

Population Assessments 250

This study generated baseline data on key seabir(E 200 §

and marine mammal species in the southern Indians 1se o8
ocean and especially in Prydz bay and India Dag = -
seabird counts from the vessel-based surveys indicat & : %
higher bird species richness in the sub-Antarctic zonea *° . j‘ 3* | r
gradually declining towards the highntarctic. 0 L o8 secestelith § o
However the bird abundance displayed an increasing 30 2 50 50 7
trend as expected towards the continental waters (Fig Latitude

5). The increase in bird abundance in the high

Antarctic during late summers is attributed to the
retreating sea ice towards the coastal shelf area: o0

100

(B) Late summer

(Comminset al, 2013). Birds which are abundant in 350 ®

the highAntarctic zone had a relatively higher T 300

frequency of occurrence during late summer < zso

observations (Fig. 6). Birds suchfastic ternSerna z 20

paradisaea blue petreHalobaena caeruleasnow g 150 B T
petrelPagodoma niveaand light-mantled albatross & 100 . | .
Phoebetria palpebratanoved towards open waters 50 & P . 3‘
south of 60°S in the late summerArctic terns are 0 30 0ot 880 oo 088000800 n:*‘ﬁo 2
known to forage in the higAntarctic zone from L N T I B L

December tMarch (Egevangt al, 2010) whereas Latitudde

surface-seize feeders such as blue petrel, snow petrelg. s: pensity of pelagic seabirds during the austral
and light-mantled albatross prefer foraging in open summers. (A) early summey (B) late summer (Pande
water polynyas within the sea ice zone (Aindé¢yl, et al., 2015)
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Intra-seasonal occurence of seabirds in the high Antarctic Larsemann hills covered all major islands and
: peninsulas except Stornes. Stornes peninsula
50 i (69°25’S, 76°6’E) being arntarctic Specially

@ late_summ

Protecteddrea no. 174 (AS 2014) was not sampled
for seabird distribution. Islands/peninsulas like
McLeod, Manning and Broknes which are
comparatively larger in size could not be covered
entirely due to time constraint and inaccessibityuth
polar Skua nesting and feeding sites were found in
close proximity to snow petrel colonies in islands such
as EastherHowever only spatial mapping would
reveal any significant relationship between habitat
useof these two species. In Schirmacher oasis, the
nesting of south polar Skuas was observed to be

2003; Ribicet al, 2008). In the higAntarctic zone, positively influenced by human presence. Further

mixed feeders increased in proportion as Compared‘nonitoring of skua breeding pairs is needed using radio-
to the plankton, fish and cephalopod feeders (Pandd€lemetry to understand their movement patterns and
et al, 2014) This change is duly attributedAatarctic terrltorl_allty durlr_lg the breeding period. Dead remains
petrel andAntarctic prion which were seen ingmr  ©fAdelie penguin suggest the movement of penguins
flocks during the voyage surveys. Similafyaleen ~ from one colony to another thrgh the oasis which
whale species such as Humpback whales spend@" be conﬂrmed_ us_lng_o!ecular analysis or radio-
considerable amount of time foraging in the nutrient- t€lémetry of passing individuals.
rich waters of the southern ocean during the australConclusion
summer (Robbingt al, 2011; Constantineet al,
2014) to feed on abundaAntarctic krill swarms  Several studies in the past have highlighted the role
(Siegelet al, 2013). Species-specific distribution played by seabirds and marine mammals in
maps would be helpful in understanding seabird maintaining thé\ntarctic ecosystem health (Croxall
movements in relation to retreating sea iBe. et al, 2002:Weimerskirchet al, 2003; McMahon &
comprehensive monitoring protocol for the seabirds Burton 2005) The CCAMLR Ecosystem Monitoring
during In SEAs will be prepared after complete Program (CEMP) also emphasizes the importance
analysis of data gaps. of monitoring key seabird and marine mammal species
Weddell seal was found to be the dominant o SETVe as a basis for the conservatioArdarctic :
species of the fast ice areas of the Indian sector of arnne I|V|_ng resources and ur_1derstand t'he physical
and biological drivers of population chang&#h data

operation inAntarctica.The estimates derived from ilable f | f itoring identified
revious counts (Sathyakumar 1995; Bhatnagar anol"jlval".’1 € lfom severalyears o monitoring identifie
P ’ species and habitats, we would be better able to

Sathyakumar 1997; Hussain and Saxena 2008) werée I . .

: : ; . Understand sensitive species and populations to
higher in comparison to past five years datab{é . . . .

o . environmental fluctuations and changes in ecological
7). This is probably due to a change in methodology : :
: arameters (such as breeding phenology) over time.
and the area covered by the aerial surveys. Count : .
of Weddell seals in Larsemann hills were higher than aseline data generated from this study would form
. . g the bedrock of the future detailed investigations on

that on PrincesAstrid coast due to persistent fast

ice in embayment areas in the Prydz bay which demographic assessments, genetic studies and

. ecosystem monitoring.
accounted for more number of seals hauled out during y g

Frequency of Occurence (%)

Fig. 6: Intra-seasonal occurrences of key pelagic species in
the high Antarctic (60-70°S)

the surveys (Sivakumar and Sathyakumar 2012; In summary data on distribution patterns of

Kumar and Johnson 2014). oceanic birds, seals and penguins in the Indian sector
_ of operation would help in preparing monitoring

Habitat Assessments protocols in view of changing climate. The nest

Surveys to determine habitat use by seabirds inmonitoring study backed by past survey data will help



Table 7: Abundance estimates of some key species based on wildlife monitoring studies don&\hlglife Institute of India in Indian ar ea of operation inAntar ctica

Weddell Seal Crabeater Seal Adelie Penguin Emperor Penguin
SC ER GS SC ER GS SC ER GS SC ER GS
*Sathyakumar 1995 - - - 17.8 1.04+0.51 348 1.80+1.62 - 47.2 3.16 +2.75 -
*Bhatnagar & Sathyakumar 1997- 1.1+1.1 - - 1.1+0.6 - 1.9+1.0 - - 3.5+2.3 -
*Hussain & Saxena 2008* 90.2 6.57+1.27 6.0£1.2 83 - 1.82+0.1 30.0 12.28+4.97 10.6x7.8 70.0 29.5+7.3 34.0+20.4
#Sivakumar & Sathyakumar 2012°90.0°  1.99+1.41 6.32+7.75 0.10+0.10 1.69+1.20 3%.0° 224.0+21.0 13.0+10.0 5.35+8.431.0° 2 0+1.0°
b53.0° bg.0" b9.0" 23.0+19.0 5.32+7.89017.0
#Kumar & Johnson 2014 97.0 4.02+2.95 4.71+550 1.7 0.001% 1.46+0.76 9.77 0.44+0.33 4.96x5.51 23.15 1.05+0.84 0.0+21.3
0.002

#Pandeet al 2014 42,2 0.47+0.48 2.58+2.64 189 0.15+0.16 2.96+3.14 26.8 0.92+2.1 2.77+3.28 1.8 0.04+0.03 2.14+1.86
$This study (2008-2016) 540 8.5248.20 4.6845.81 2.0 0.51+0.53 1.68+1.66 11.0 2.31+1.75 4.25+5.16 17.0 2.50+2.63 8.61+17.60
SC - Species composition (% abundance), ER - Encounter rates (individuals seen/km) + SD, GS - Group Size + SD
Aunpublished dat&_arsemann hillslindia Bay
*Studies conducted in India bd@tudies conducted in both Larsemann hills and India bay sectors
$Combined estimates of studies conducted in the past four expeditiondj.2g28334& 35t
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Fig. 9: (A) Nest cavity volume of snow petrel nests marked
in Larsemann hills for long-term monitoring

Fig. 9: (B) Nest entrance area of snow petrel nests marked
in Larsemann hills for long-term monitoring

Plate 1: Seabird species occurring in Larsemann hills, Brdz bay, Antarctica. Clockwise from top left: Snow petrl, Wilson’'s
Storm petrel, Emperor penguin, Adelie penguin, South polarSkua

to inform station activity planning and establish logistic support during the Indian Scientific Expeditions
monitoring protocols for further studies on behavjour to Antarctica. Sincere thanks to Mirza Javed Beg,

genetic structuring and population monitoring. Rahul Mohan (ESSO -NCAOR) and Dean, WII for
their constant support and encouragemérd. are
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Plate 2: Some commonly seen species during Indigntar ctic expeditions. Clockwise fom top left: Antarctic petrel, Wandering
Albatr oss,Weddell seal,Adelie penguin aggegation; Bharati reseach station at Larsemann hills,Antar ctica; and
Antarctic Minke whale
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