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LONG-TERM CHANGES IN POPULATIONS OF SEABIRDS
ON PETERMANN ISLAND AND SURROUNDING ISLANDS IN GRAHAM LAND,
ANTARCTIC PENINSULA

The comparison of new and historic census counts of pygoscelid penguins and other seabird populations on
Petermann Island (65°10'S, 64°10'W) and neighboring islands shows several trends consistent with theories of
climate-mediated change in the Antarctic Peninsula. Long-term data on the number of gentoo nests on Petermann
Island show that their abundance has increased about 30 times from beginning of the 20" century, 3—4 times from
1970-80, and has doubled since 1990. In contrast, the abundance of Adélie penguin nests on Petermann Island
diminished about four times since 1970 and two times since 1997. The newly discovered gentoo penguin rookeries
on Moot Point, the Yalour Islands, Galindez Island and Cape Tuxen represent the southernmost locations where this
species has been found breeding in the Antarctic Peninsula. Booth Island, the southernmost place where all three
pygoscelid penguins currently breed, also remains the southernmost point where chinstrap penguins breed.

Key words: censuses, long-term changes, pygoscelid penguins, blue-eyed shag, Antarctic Peninsula, Petermann
Island

One focus of modern biological research
in Antarctica is the study of bird population
dynamics, especially of pygoscelid penguins,
which serve as bio-indicators of long-term
physical and biological change in the Antarctic
ecosystem [7, 12, 13, 27]. For example, from the
mid-1980 to early 1990’s, the abundance of some
species of penguins in many breeding colonies
found on the western Antarctic Peninsula
noticeably increased. This has been explained by a
decrease in food competition (as a result of the
reduction of whale numbers; reviewed in [4]), an
increasing of number of krill, a decline in the

amount of snow cover (due to global warming)
[14], and an increase in the length of the breeding
season due to higher average temperatures [19].
Conversely, since 1990 the numbers of some
penguin species in the region of the western
Antarctic Peninsula have diminished [33, 34]. This
has been explained as being a result of climate
change, which has been linked to both the timing
and extent of sea ice [30, 31], factors which, in
turn, play an important role in the recruitment of
krill, the principle food source for the pygoscelid
penguins [6, 10, 16].
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At some locations in Antarctica, there is a
long census record for penguins. First estimates of
the numbers of penguins breeding on Petermann
Island (65°10" S, 64°10' W), in the southwest
Antarctic Peninsula, were conducted in 1909
during the expedition of Jean-Baptiste Charcot
[26]. In the 1970’s and 1980’s, English and
German researchers performed censuses of
penguins on Petermann Island and the Yalour
Islands [9, 19, 20, 33]. Since 1994, American
researchers under the leadership of Ron Naveen
began monitoring penguin, blue-eyed shag, and
Southern giant petrel colonies throughout the
Antarctic Peninsula [17, 21-24]. Since 1998 the
studies of the bird composition, reproduction,
behavior, population dynamics, and distribution
have been conducted by Ukrainian researchers

based at Akademik Vernadsky Station (formerly,
the UK Faraday Station) which is located on
Galindez Island, Argentine Archipelago, some 10
km south of Petermann Island.

This paper presents data on the
distribution and long-term dynamics of penguin
and shag populations in the vicinity of Petermann
Island as a part of the environmental baseline
study which seeks to describe trends and possible
causes of variability in bird populations in this
region. We also suggest that
monitoring and reporting of seabird population
trends, as well as other potential bioindicators of

continuing

climate-mediated change in the southern Antarctic
Peninsula, should be an important part of the
Ukrainian scientific Akademik
Vernadsky Station.

program at

Materials and
methods. The abundance and
distribution of penguin and
shag colonies were studied
on the Petermann Island,
Yalour Islands, Pléneau
Island, Booth Island, and
Uruguay Island from 1994 —
2008 by researchers with
Oceanites and from 2003 —
2008 by personnel from
Vernadsky  Station  and

Oceanites, Inc. (Fig. 1).

Fig. 1 Locations of seabirds
rookeries: 1 — gentoo penguin, 2
— Adélie penguin, 3 — chinstrap
penguin, 4 — blue-eyed shag
Puc. 1 Pacnonoxenne KoaoHHUH
MOPCKMX NTHL: 1 — OCIMHBIHA
MMMHTBUH; 2 — MMHTBUH Afenu; 3
— aHTapKTHYECKUH MUHTBUH; 4 —
roJy0oria3siii OakIaH
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Breeding groups were mapped (either by
GPS or hand-drawn maps) and individual nests
counted during the peak of egg laying, when
access to the islands was possible. Observers
attempted to use protocols consistent with
Standard Methods established by the Scientific
Committee for the Conservation of Antarctic
Marine Living Resources (CCAMLR) Ecosystem
Monitoring Program (CEMP) [29] to obtain the
total number of nests by repeated counts.
Essentially this involves individual nest
enumeration in entire colonies, counted about the
estimated time for peak nesting, and employing
multiple recounts to obtain an average at each
subcolony where enumeration is difficult due to
the number of nests present or obstacles to the
observer. Census methods are described in more
detail in Naveen [21, 22, 24] and Lynch et al. [17].

Each of the islands compared in this paper
were surveyed in whole as the breeding
populations in each of the islands is discrete and
can be easily counted. Methods for earlier
censuses are not described so it is unknown how
these censuses were obtained. However, to the
extent that these counts represent a reasonable
approximation of the population size, they are
included here.

Results. Gentoo penguin (Pygoscelis
papua Forster, 1781) occurs regularly on the

studied islands in the austral summer. The largest
colonies are situated on the islands of Petermann,
Booth and Pléneau.

It was earlier noted that the gentoo colony
on Petermann Island was the southernmost for this
species [8, 23, 32], but recently we found more
southerly rookeries of gentoo penguins on Moot
Point (65°12' S, 64°06' W), Yalour Island (65°14'
S, 64°10' W), as well as Galindez Island in the
Argentine Islands (65°15' S, 64°15' W) and Cape
Tuxen (65°16'S, 64°08' W) (fig.1).

Moot Point previously was connected with
the Antarctic Peninsula by a glacier, but in 2004 it
melted and two new small islands were formed
which were quickly occupied by gentoo penguins.

Mopcekuit exosoriunuii xxypaai, Ne 3, T. VIII. 2009

About 200 adult gentoos and 74 nests were
counted on these islands in November 2005 and in
December 2006 there were 101 nests; new rookery
of gentoos, containing 15 nests was registered also
on Yalour Island in December 2006 [17]. In recent
years gentoos formed a new rookery on Galindez
Island, where a dozen nests were built but just one
chick was born in 2002 (Ignatyev, pers. comm.).
However, in January 2008, 26 nests and 19 chicks
were produced. In addition, about 200 adult
gentoos and 100 nests were found on the Cape
2007, which 1is the
southernmost point for breeding of the species at

Tuxen in November
present.

Gentoos return to their colonial breeding
grounds — flat areas on rocky coasts with easy
access to the sea by way of shelving beach — at the
southern end of the Antarctic Peninsula, including
the region of Petermann Island, from October —
November. Birds begin to build nests first on
elevated snow-free areas up to 50-100 m above
sea level, while later arrivals are disposed to
occupy lower sites.

We have not collected adequate data to
document earlier egg-laying in gentoos on
Petermann or nearby islands since inception of our
studies. In 2006 we documented first egg-laying in
gentoo penguins on Petermann Island on 9
November. In 2005, first chick hatch was 19
December, so the extrapolated laying date, based
on an incubation period of 37 days [25], is 12
November. It was found that all three species of
pygoscelid penguins advance their breeding
phenology in years of warm October temperatures
[18], and therefore we expect that the date of first
egg laying will advance as temperatures continue
to rise in vicinity of Vernadsky Station.

During the last six years there have been
more than 5000 adult gentoos on Petermann Island
and 2212-2438 nests (table 1). Numbers of chicks
were: 2003/04 — 3260, 2004/05 — 2781, 2005/06 —
3453, 2006/07 — 3344 [17]. The ratio between
number of chicks at creche and nests at the peak of
egg laying varied from 1.21 to 1.47.
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Year Island The comparison of our data on the
! . Moot | Reference

Month | Petermann | Booth | Pléneau Point number of gentoo nests on Petermann
1909 J 75 [26] Island with previous data show that their
1971 D 480 [20] abundance has noticeably increased: about
1982 375 [26] 30 times from beginning of the 20"
1982 D 500 [33] century, 3—4 times from 1970-80, and
1988 755 [33] N . . ’
1997 850-1000 ] approximately doubling since 1990.
1997 D 1224 Similar trends were noted on other nearby
1999_N 1577 gentoo colonies (Pléneau Is., Booth Is.)
2000_D 1579 [23] and new rookeries formed on the southern
2001 D 377 . .
2003 J 1639 range of this species.
2001 J 1200
2003 D 2170
2004_J 2212 Table 1 Inter-annual dynamics of gentoo nests
2004_D 2301 at the southern limits of their range near
2005 J 2135 { Antarctic Peninsula (N — November, D —
2005 N 74 [17] December, J — January)
2005 D 2438 Tabn. 1 MexronoBas JUHAMHMKa KOJIHYECTBA
2006 J 1151 THE3]] OCIIMHOTO NHWHIBHHA B IOKHOW YacTH
2006 D 2293 101 ero apeana y Amnrapkruyeckoro m-osa (N —
2007 T 1574 HOsI0pb, D — 1ekalbpsb, J — sHBaphb)

Adélie penguin (Pygoscelis adeliae about 8,000 breeding pairs spread among 13

Hombron et Jacquinot, 1841) also occurs in the
study region. In early spring (September -
October) Adélies begin the migration south and
first arrive on the breeding grounds. They occupy
upland areas of islands which are rid of snow early
and begin to build nests. The nests of Adélies are
simpler than those of gentoo penguins — we count
around 300 stones, compared to the 3,000 stones
in gentoo nests.

According to behavioral observations of
the Adélies, males and females by turns incubate
the eggs, while the other parent may leave to feed
for several days [3].

Adélie colonies are located on Booth,
Petermann and Yalour Islands. Adélie penguins
nest together with gentoo penguins on Petermann
Island and Booth Island. Egg laying occurs from
the end of October to beginning of November.

The most abundant rookery of Adélie
penguins locally is situated on the Yalour Islands.
According to counts reported by Woehler [33],

8

colonies were present here in the 1980s. This
number had dropped to 4246 nests in 2003 [17],
and 3620 nests in 2005 (table 2). Just 324 nests
were counted in December 2006, but the following
year there are about 2300 adult birds were found
here.

Similarly, counts have dropped at both
Booth Island and Petermann Island during a
similar time frame.

Numbers of Adélie chicks on Petermann
Island varied in the following way: 2003/04 — 731,
2004/05 — 580, 2005/06 — 589, 2006/07 — 458
[17]. The ratio between number of chicks and
nests varied from 1.09 to 1.32, which is lower than
was observed for the gentoo penguin.

Thus, in contrast to gentoos, the
abundance of Adélie penguin nests on the studied
islands diminished about 4 times since 1970 and 2
times since 1997. Also numbers of Adélie chicks
and their ratio to number of nests have decreased

markedly.

Mopcbkuii  exomoriunmii  kyprain, Ne 3, T. VIIL. 2009
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populations of seabirds...

Year, Island Ref:
Month | Petermann | Booth | Yalour clerence
1909_D 925 [26]
1971 D 1540 [8]
1982 D 987 [26]
1982 ~ 8000 [33]
1983 61 [33]
1988 1080 [33]
1998 D 650 [2]
1997 N 862

2001 J 18

2001 D 926 34 [23]
2002 D 485

2003 N 553 4246

2004 J 5558

2004 N 532 [17],
2005 N 505 15 3620 our data
2006 J 17

2006 N 410

Historic census data for Booth Island,
reported by Woehler [33] show that three
chinstrap chicks were found in 1983, and three
chinstrap nests were counted in 1990, 12 nests
were found here in January 2001, 24 nests in
December 2001 [17, 23],
registered here in December 2005 and in January
2006, about 40 birds and 10 nests were in
December 2007.

Numbers of chinstrap chicks on Booth

nine nests were

Island were 17 in January 2001, 12 in January
2006 and 13 in February 2007 [17]. So, the ratio
between number of chicks and nests were 1.42,
1.33 and 1.3, that higher than for Adé¢lie and
comparable with gentoo penguin.

At present the Booth Island (65°05' S,
64°00" W) is the southernmost location where
chinstraps are found breeding and all three
pygoscelid penguins breed together [17].

Emperor penguin (Aptenodytes forsteri
Gray, 1844) appears in the region very rarely.

Single emperors were registered in May — June
1998 [2], October — December 2003 [1], May,
September — October 2004 (Manilo, pers. comm.).
Since January to February 2006 one young
moulting emperor was on Booth Island.

Mopcekuii ekonoriunuii xypaai, Ne 3, T. VIII. 2009

Table 2. Inter-annual dynamics of Adélie nests at some
rookeries near Antarctic Peninsula

Tabn. 2. MexrogoBas OUHAMHKA KOJWYECTBA THE3M
MUHTBUHA AJIENId B HEKOTOPBIX  KOJNOHHAX  BO3JIE
AHTapKTH4ECKOIO [I-0Ba

Chinstrap penguin (Pygoscelis antarctica
Forster, 1781) occurs in the study region in small

numbers. Just a few individuals appear among nesting

gentoo and Adélie groups. The nearest known southern
large colony of this species is located on Anvers
Island (64°55' S, 63°58' W). But in recent years, the
spread of this species to the south was noted, as in the
case of gentoos. In particular, two chinstrap nests were
found on the Yalour Island in November 1997 [2].

Blue-eyed shag (Phalacrocorax atriceps
King, 1828) is one of the most conspicuous flying
bird species in the region and one of those that
occupies the region year-round. The largest flocks
are formed during the austral winter (June —
August). Flocks containing hundreds or several
thousand individuals usually roost on Uruguay
Island, leaving to forage in the daytime in the
region of the Berthelot Islands, foraging in ice-
holes on small pelagic fish and squids until they
return toward evening. Shag nesting sites are
located on the islands Petermann, Booth, Pléneau,
Yalour and Uruguay (see Fig. 1).
A larger rookery is situated on Uruguay Island.
There number of bird pairs here at the end of
century was 35-45 [2]. In the mid-1990s the
numbers of shag nests on Petermann Island ranged
from 27 to 34 [23] (table 3). During the period of
2003-2007, the number of shag nests on
Petermann Island declined about 50%. The same
decline can be seen on Uruguay Island, where for
last several years number of nests has diminished
about in 1.5 times. Numbers of total shag chicks
have also decreased. At the same time the number
of shag nests has increased on the Pléneau Island
and new rookery was formed on the Yalour Island.
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Table 3. Interannual dynamics of blue-

Year, Islrand Reference | ¢€ved shgg nests at some rookeries near
Month | Petermann | Booth | Pléneau | Uruguay | Yalour Antarctic Peninsula

1994 D 34 Tabn. 3. MexrogoBas IMHAMHKa
1995 N 27 KOJIMYEeCTBA THE3Nl TOIy0Oriia3oro
1995 D 33 OaxylaHa B HEKOTOPBIX €r0 KOJOHHSX
1996 D 29 BO3JI€ AHTaPKTHYECKOTO M-0Ba

1997 J 29

1997 N 29

1997 D 30 [23]

2000 D 23 28

2001 J 25 As blue-eyed shags are not
2001_D 19 highly site faithful, we cannot
2002_D 28 discount that observed changes in
2003 % un T oo s
1998/99 30 35-45 2] shag populations may reflect a
2003 D - w0 e redistribution of nesting sites to
2004_J 16 neighboring islands that are not
;882}—1]\] 19 36 [17], censused. Hatching of chicks on
2005 N 11 ourdata  the Petermann Island and Uruguay
2005 D 18 24 16 Island occurred in the first or
2006_N 13 28 17 second ten-day  periods  of
2006_D >8 18 December.

The observations of shag behavior during
the incubation period showed that females flew
away from the nest for feeding at dawn, while the
males brooded at this time. Females fly along
islands and dive in shallow water just offshore.
They return in approximately in 10-11 h and
change with the males, which then feed. The
males appeared to fly farther from the nesting
sites. We found more large fish in the pellets of
male shags, possibly because males can dive
deeper and feed in deeper layers of water. Both
parents return to the nest at sunset.

The analysis of otoliths from shag pellets
is dominated by small shallow-dwelling fish (e.g.,
Trematomus bernachii and juveniles of Notothenia
coriiceps), with 5-10 individuals found/pellet.
Squid  beaks
amphipods Paraceradotus gibber also were found
in shag pellets.

Other birds. Among 25 species of birds
occurring in the studied region [2], besides the
above mentioned, the most abundant and most

of  Brachioteuthis picta and

sensitive to environmental changes are the kelp

10
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gull, Antarctic tern, south polar skua, snow petrel,
and snowy sheathbill.

During the last five years, the number of
south polar skuas and the kelp gulls near
Akademik Vernadsky Station on the Galindez
Island slightly decreased. The numbers of the
south polar skua nests on the island were: 2002 —
30 (Ignatyev, pers. comm.); 2005 — 14, 2006 — 9;
the numbers of the kelp gull nests here were: 2002
—8,2005-9,2006 — 4.

The south polar skua is mostly present in
the austral summer while the snowy sheathbill also
winters in the region. The shift of time of arrival
and departure of skuas and snowy sheathbills was
markedly distinct: skuas usually arrived on the
islands in October — November (1 November 2005,
21 October 2006, 27 October 2007). The snowy
sheathbills left Galindez Island on 15 November
2002 (Ignatyev, pers. comm.), 20 December 2004
(Manilo, pers comm.), but in 2005-2007 up to 10
birds remained near the Akademik Vernadsky
Station during November—April and fed mainly on
food waste from the station.

T. VIIL

3, 2009
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Discussion. The
consistent with recent publications on population
dynamics of pygoscelid penguins due to changes

presented data are

in the Antarctic ecosystem induced by climate
warming [9, 11, 12, 17, 24, 28]. Gentoo and
chinstrap populations have expanded southward
along Antarctic Peninsula. Numbers of Adélie
penguins which are dependent on sea ice for their
survival, are rapidly declining, while number of
subantarctic gentoo penguins are increasing
dramatically.

Censuses of seabird populations near the
Akademik Vernadsky Station provide support for
several trends consistent with theories of climate-
mediated change in the Antarctic Peninsula: 1)
southerly range expansion in gentoo penguins
consistent with earlier fast ice breakup in the
vicinity of the Ukrainian station; 2) increasing
penguin established
rookeries, indicating improved survivorship; 3)
declines in Adélie penguins as a possible result of
reduced inshore ice-dependent prey species. We
have observed some change in breeding

gentoo populations  at

chronology (e.g., start of first reproduction) [18]
that correlates with increasing temperatures
observed at Akademik Vernadsky Station during
the same period. Correlated with this, we have
observed earlier open water and more extensive
open water in the proximity to Galindez Island and
regionally, which would allow gentoos access to
the rookeries earlier to begin their breeding cycle.

The newly discovered gentoo penguin
rookeries on Moot Point, Yalour Islands, Galindez
Island and possibly on Cape Tuxen represent the
southernmost location where this species has been
found breeding in the Antarctic Peninsula.

Gentoos may have a relative advantage as
given the changing environmental conditions.
Gentoo penguins are larger in size (mean 81 cm
and 6.2 kg) than the Adélies (70 cm and 5.0 kg).

Gentoos also construct larger nests consisting of

Mopcskuit ekonorigauii xxyprai, Ne 3, T. VIII. 2009

about in ten times as many stones. Gentoo eggs
are thus elevated and less likely to be flooded by
snow melt or rain, which is more frequent during
the period we documented. The more general diet
of the gentoo penguin relative to the Adélie
penguin [32] may also be of great benefit as the
balance of prey species changes in response to
climate change [19].

Booth Island was
southernmost breeding point for
penguins at present.

Significant declines in the number of

found as the
chinstrap

nesting blue-eyed shag were registered at
Petermann and Uruguay Islands, but new breeding
sites were found at Yalour Island, suggesting that
a redistribution of breeding sites of this species
may have occurred.

The location of Akademik Vernadsky
Station near the current range limit of the gentoo
penguin, and the fluid dynamics of population
changes in Adélie and gentoo populations in this
region, makes this station a potentially critical site
for monitoring seabird populations on the
Antarctic Peninsula.

The Ukrainian
especially well positioned to advance biological
ongoing
meteorological work. We recommend that national

Antarctic program is

studies in conjunction  with
programs, particularly the Ukrainian Antarctic
Program, can play a critical role in contributing to
an expanded program of seabird monitoring in the
area, as well as suggesting the need for increased
bio-monitoring of other climatologically sensitive
species in the area. This calls for continued
support of a biological monitoring component to
the Ukrainian Antarctic Program. Collaboration
with other national programs, as seen by the
excellent relationship with the Oceanites group,
can serve as a model of expanding the work of the
Ukrainian Program along with
international partners.

Antarctic
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JoBrorpuBasi 3MiHM B MOMyJIsIIisiX MOPChbKUX NTaxiB Ha ocTposi [litepman i JoBKOTUIIHIX ocTpoBax 3emi
I'peiiama, AutapkTuaauii miBoctpis. M. B. Yecaxin, P. Hagin, X. Jliny, I. Byaok, M. Paiinep, A. Misuiep, C.
®opect, P. Jarur, 1. B. dukiii, B. A. Tumodeen. TTopiBHIHHS HOBUX 1 PETPOCIEKTUBHUX NaHUX KITBbKICHHX
00JTiKiB OMYJIAL# aHTAPKTUYHUX MIHTBIHIB 1 IHIIMX MOPCHKUX NTaxiB Ha ocTpoBi [litepman (65°10" . mr., 64°10" 3.
JI.) Ta CYCIIHIX OCTpPOBaX BHSBWIO JCKUIbKAa TPEHIIB, TOB'I3aHUX 3 KIIMAaTHYHOIO MIHJIUBICTIO B paifoHi
AHTapKTHYHOTO MiBOCTpOBa. Jl0 TEHepilHbOro 4acy KijbKiCTh THI3[ BICIIOKOBOTO IiHrBiHAa Ha ocTpoBi [lirepman
30inpimnacs npu6ausHo B 30 pasiB y MOpIBHSHHI 3 MoYaTkoM XX CTONITTS, B TPU-4OTHpH pazu 3 1970-80-mu
pokamu 1 moaBoimacs 3 cepemuHu 1990-x pokiB. HaBmakw, KinmbKicTh THi3A miHrBiHa Anem Ha o. [litepman
3MEHIIMIacs MPUOIM3HO B 4oTHpH pasu 3 1970-x 1 B 1Ba pasu 3 1990-x pokis. BusiieHi HOBi KOJIOHIT BiCIIOKOBOTO
miHreiHa Ha Muci MyT, octpoBax rpynu Simyp, octposi I'aninne3 i muci TykceH, siKi € HaliMiBACHHIIIUMH MiCISIMA
PO3MHOXKEHHS IIOTO BHAY B paiioHi AHTapkTh4HOTO miBocTpoBa. OcTpiB ByT, me BigMideHO pO3MHOXKEHHS BCIiX
TPHOX BUIB 3 POAY aHTAPKTUYHUX MIHTBIHIB, 3aJUIIAETHCS HANUTIBICHHIIIO TOYKOI PO3MHOXKEHHS CIIPAaBKHBOTO
AHTAPKTUIHOTO IiHTBiHA.

KiiouoBi cioBa: KinbkicHi 00miku, OaratopiuHa MiHJIHMBICTh, aHTApPKTHUYHI MIHTBiHU, OJAaKUTHOOKWH OakiaH,
AHTapKTHUHUH MiBOCTPiB, ocTpiB IliTepman

JlojiroBpeMeHHbIe H3MEHEHHUSI B MONYJSANMAX MOPCKHX NTHI Ha ocTpoBe IluTepman u Oum3ieskammx
octpoBax 3emun I'peiiama, AnTtapkTnyeckuii mosyocrpos. M. B. Uecanun, P. HaBun, X. Jluny, U. Byaok, M.
Paiinep, A. Mwuiep, C. ®opect, P. Jarut, U. B. [duxwmii, B. A. Tumo¢ee. CpaBHeHHE HOBHIX U
PETPOCTIEKTHBHBIX JAaHHBIX KOJMYECTBEHHBIX YUYETOB IOMYJSIINI aHTApPKTHUECKUX IMUHTBUHOB M APYTHX MOPCKHX
ntun Ha octpoBe [Turepman (65°10" 10. mr., 64°10' 3. 1) M COCEMHMX OCTPOBaxX BBISBMIIO HECKOIBKO TPEHIOB,
CBSI3aHHBIX C KJIMMAaTHYECKONM H3MEHYMBOCTBIO B paiioHe AHTAapKTHYeCKOro m-oBa. K HacTosieMy BpeMeHHU
KOJIMYECTBO I'HE3]] OCIMHOTO MMHIBHHA HA 0. [InTepman yBenuumiocs npuMepHo B 30 pa3 1o CpaBHEHHUIO C HAYalIoM
XX Beka, B Tpu-4eThipe paza ¢ 1970-80-mu rogamu 1 yaBominocs ¢ cepeaussl 1990-x rogos. HampoTus, konndecTBo
THE3]] MMHTBMHA Azienu Ha 0. [IuTepmMaH yMEHBIIMIOCH MPUMEPHO B YeThIpe pasza ¢ 1970-x u B aBa paza ¢ 1990-x
rogoB. OOHapyXeHHbIE HOBBIE KOJOHHM OCIMHOTO NHMHTBHHAa Ha Mbice MyT, ocTpoBax rpymmsl Amyp, ocTtpoBe
raHI/IHI[e?) n MBICC TyKCCH, KOTOPBIC ABJAIOTCA CaMbIMU IOKHBIMU MECTAaMH Pa3MHOXCHHA 3TOr0 BHJAa B paﬁOHe
AmnTapktudeckoro m-oa. OctpoB ByT, rae oTMedeHO pa3sMHOXKEHHE BCEX TpeX BHMJOB M3 pojJa AHTApPKTUYECKHUX
MTUHI'BUHOB, OCTAETCS CaMO FO’)KHOM TOYKON pa3MHOKEHHUS HACTOSIIIETO aHTAPKTHYECKOTO ITMHTBHHA.

KinoueBble c10Ba: KOJNMYECTBEHHBIE Y4YETHl, MHOTOJETHSSI HW3MEHYMBOCTb, AHTAapKTHUCCKHE ITHHIBHUHBI,
roy0orna3sblii 6akiian, AHTApKTHYECKHil 11-0B, ocTpoB [Tutepman
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