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Abstract

Antarctica is free of urbanisation, however, 40 year-round and 32 seasonal Antarctic
stations operate there. The effects of such human settlements on Antarctic wildlife are
insufficiently studied. The main aim of this study was to determine the organization of
the bird population of the Mirny Station. The birds were observed on the coast of the
Davis Sea in the Mirny (East Antarctica) from January 8, 2012 to January 7, 2013 and
from January 9, 2015 to January 9, 2016. The observations were carried out mainly on
the Radio and Komsomolsky nunataks (an area of about 0.5 km?). The duration of
observations varied from 1 to 8 hours per day. From 1956 to 2016, 13 non-breeding bird
species (orders Sphenisciformes, Procellariiformes, Charadriiformes) were recorded in
the Mirny. The South polar skuas (Catharacta maccormicki) and Adélie penguins
(Pygoscelis adeliae) form the basis of the bird population. South polar skuas are most
frequently recorded at the station. Less common are Brown skuas (Catharacta antarctica
lonnbergi) and Adélie penguins. Adélie penguins, Wilson's storm petrels (Oceanites
oceanicus), South polar and Brown skuas are seasonal residents, the other species
are visitors. Adélie penguins, Emperor (Aptenodytes forsteri), Macaroni (Eudyptes
chrysolophus) and Chinstrap penguins (Pygoscelis antarctica), Wilson's storm petrels,
South polar and Brown skuas interacted with the station environment, using it for com-
fortable behavior, feeding, molting, shelter from bad weather conditions, and possible
breeding. South polar and Brown skuas tend to be attracted to the station, while other
Antarctic bird species are indifferent to humans. Birds spend part of the annual cycle at
the station or visit it with different frequency, but they cannot meet their ecological
needs there all year round. The study improves our understanding of the regularities of
the phenomenon of urbanization of the avifauna in the polar regions of the planet Earth.
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Introduction

The environmental changes occurring
now are fundamentally different from
those at any other time in history; we are
changing the Earth more rapidly than we
are understanding it (Vitousek et al. 1997,
p. 498). The cities, towns and settlements
cover <1% of the world's surface (Schnei-
der et al. 2010). Globally, more people live
in cities (55% of the world's population in
2018) than in rural areas, with the urban
population likely to reach 68% by 2050
(see [1] - United Nations 2019). Together
with the climate change, urbanization is
considered to be one of the largest threats
to wildlife (Isaksson 2018). It is well
known that human transformation of the
land is the main driver of biodiversity loss
worldwide, and the consequences of land
transformation extend far beyond these
areas (Vitousek et al. 1997).

In this respect the Antarctic ecosystems
can no longer be regarded as pristine (Znoj
et al. 2017), because on the Earth's surface
there are no longer any ecosystems free
from ubiquitous human influence (Vitou-
sek et al. 1997). However, Antarctica re-
mains the only continent on the globe that
is still free from urbanization and has the
shortest (just over 200 years) history of
human activity interactions with wildlife.
Antarctica never had indigenous human
populations (Chwedorzewska 2009, Znoj
et al. 2017). However, people have proved
to be able to maintain a constant year-
round presence there ([2] - COMNAP: Ant-
arctic Station Catalogue 2017). The «cul-
tural landscape of the polar countries» is
the youngest on our planet (Uspensky
1959). The impact of human activity in the
Northern Hemisphere on the Arctic re-
gions began much earlier than on Ant-
arctica in the Southern Hemisphere. The
impact of human activity on the Antarctic
environment dates back to the 18" century.
The first polar stations appeared there in
the late 19™ and early 20™ centuries. Since
then, a new era of sustainable human pres-
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ence in Antarctica has begun (Tin et al.
2009). Currently, human pressure is clus-
tered predominantly in the Antarctic Pen-
insula, southern Victoria Land and several
arecas of East Antarctica (Pertierra et al.
2017).

The first polar station with 10 winterers
was established on the Cape Adare (the
Borchgrevink expedition) in 1899. How-
ever, in 1957-1958, 42 polar stations with
872 winterers already existed in Antarctica
(Doubrovin and Petrov 1966). Recently,
72 Antarctic stations (40 year-round and
32 seasonal), 2 seasonal field camps and 2
seasonal field laboratories were recorded
there ([2] - COMNAP: Antarctic Station
Catalogue 2017, the count of human settle-
ments in Antarctica was made by the au-
thor). Humanity in Antarctica has become
a factor whose increasing and pervasive
impact on the environment and biota is be-
coming a global problem. Moreover, hu-
man-caused changes are still poorly under-
stood and evaluated in terms of threats to
Antarctic wildlife.

According to the [3] - British Antarctic
Survey (2004), only about 0.34% of the
Antarctic continental zone is free of ice
(Tin et al. 2009), while most of the ter-
restrial biodiversity occupies < 0.5% of the
continent's ice-free territory (Convey et al.
2014, Brooks et al. 2019). An incompara-
bly smaller area is occupied by human
settlements in Antarctica, mostly scattered
along the coast.

The growth in human activities in Ant-
arctica through research and tourism con-
tinues, and it suggests an increasing im-
pact on wildlife. In such circumstances,
the value of each patch of land inhabited
by terrestrial biota will only increase. In
terrestrial Antarctic ecosystems, human
activity inevitably causes a higher pressure
on certain places on a local scale (Tin et
al. 2009), for example, the Mirny Station
(Golubev, unpublished data), the Dumont
d'Urville Station (Micol and Jouventin 2001)



or the Fildes Peninsula on the King George
Island (Peter et al. 2008). As a result, the
habitat undergoes local changes to a great-
er or lesser extent, and thereby affects the
populations of terrestrial vertebrates. It is
important to document the human inter-
actions with the surrounding biota, in or-
der to minimize the negative impact on
local ecosystems. Our understanding of the
above-mentioned interactions is, however,
limited, since the targeted research in this
field is still insufficient. The research ap-
proach to the study of the impact of human
settlements on the organization of the bird
population, proposed in this article, can
partly contribute to improving our knowl-
edge of this phenomenon and management
policies in areas of contact between human
populations and wildlife.

Currently, the avifaunas of human set-
tlements and their surroundings have been
studied to a greater or lesser extent on
all continents of our planet (for example,
Aronson et al. 2014), including in the po-
lar regions of both hemispheres (Lobanov
1984, Micol and Jouventin 2001, Golubev
and Romanov 2007, Wojczulanis—Jakubas
et al. 2008). Directional avifaunistic obser-
vations related to the influence of hu-

Study area, Material and Methods

The Haswell archipelago (17 islands
and 4 coastal nunataks) is located in the
Davis Sea, directly off the coast of Ant-
arctica. The largest of the rocks are the
Haswell Island (height 93 m above sea
level, area 0.82 km?), and the Komsomol-
sky and Radio nunataks (Fig. 1). The abso-
lute height is of most of the islands and
nunataks is 10-35 m (Voronov and Klimov
1960). The Haswell Islands support the
largest breeding populations of colonial
seabirds in the Davis Sea (Golubev 2020a).
A total of 9 species of seabirds breed on
fast ice near the Haswell Island and on
island surface (Golubev 2018). Owing to
the abundance of life, Haswell Island,
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man settlements on bird life in maritime
or continental Antarctica were carried out
at the Pointe Géologie archipelago, the
Arctowski Station, the UAS Akademik
Vernadsky (Micol and Jouventin 2001,
Chesalin 2007/2008, Chwedorzewska and
Korczak 2010, Sierakowski et al. 2017),
the Bellingshausen Station (Krylov 1968,
Bannash 1984, Kamenev 1987), the Novo-
lazarevskaya Station (Gerbovich 1963), and
the Molodezhnaya Station (Dietrich 1979).
There is an information about rare sight-
ings of birds at the inland drifting stations
Vostok (Petrov and Chernov 1965) and
Amundsen-Scott (Sabbatini 2003).

Purposeful survey of the organization
of the bird population of the Mirny Station
and the study of the impact of human ac-
tivity on seabirds has not been carried out
before. Only fragmentary and unsystematic
information about some bird species of
this station has been published (for exam-
ple, Makushok 1959, Kuznetsov 1960,
Starck 1980, Mizin 2015, Golubev 2018,
2020a).

The main aim of this study was to de-
termine the organization of the bird popu-
lation of the Mirny Station and the role of
human settlement for visiting seabirds.

along with the adjacent sea ice, has
become the Antarctic Specially Protected
Area Ne 127 ([4] - ASPA Ne 127).

On February 13, 1956, a year-round
scientific station (observatory) the Mirny
Station was opened on the banks of Prav-
da, which later served as a base and lo-
gistic center for sledge-tracked trains and
aircrafts supplying the drifting inland Vos-
tok Station (Savatyugin and Preobrazhen-
skaya 1999). The station was located at
the latitude of the Antarctic Circle, on
four marginal nunataks (Komsomolsky,
Radio, Morenyy and Hill of the Winds)
of the Antarctic continent (Queen Mary
Land, Davis Sea, southern Indian Ocean,
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66°33'11" S, 93°00'35" E), at an altitude
of about 40 meters above sea level. The
northernmost point of the Mirny is Cape
Mabus (Komsomolsky nunatak). Continen-
tal ice extends 15-20 meters above sea
level between the nunataks. At the location

Haswell Is

of the station, the ice thickness on the
mainland coast is minimal, but gradually
increases south of the continent edge. The
Mirny nunataks border the sea, and are
mostly surrounded by mainland ice (Fig. 1).

Davis Sea

Mabus Point

Station
‘Nunatak Radio

Nunatak Komsomolsky

Nunatak Morennyy

Queen Mary Land
ill of the Winds

0 0.5 Lim
[

Fig. 1. Study area (in the inset in the upper right corner - the location of the Mirny Station).

Note: the location of the Emperor penguins (Aptenodytes forsteri) colony near Haswell Island (1);
moulting sites of Adélie penguins (Pygoscelis adeliae) (2), as well as sites of registration of
Chinstrap (Pygoscelis antarctica) (3) and Macaroni (Eudyptes chrysolophus) (4) penguins, South-
ern giant petrels (Macronectes giganteus) (5), Pomarine skua (Stercorarius pomarinus) (6) and the
probable breeding site of Wilson's storm petrels (Oceanites oceanicus) (7) at the Mirny Station.
The numbers in circles on the map correspond to the numbers in the legend.

Lichens, mosses and algae grow on
the nunataks, but in general, they are al-
most devoid of vegetation (Savatyugin and
Preobrazhenskaya 1999). The surface of
the nunataks and the continental ice is con-
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taminated with oil products and household
waste.

Station structures are located on the
Komsomolsky, Radio and Morenyy nuna-
taks. The main part of its infrastructure,



including modules for work and recreation
of personnel, is located at the Komsomol-
sky and Radio nunataks. At the Morenyy
nunatak there is an oil storage - two large
metal tanks and small structures. The nu-
natak Hill of the Winds is free of utility
structures.

In 1957, up to 169 people wintered
in the Mirny, and the population density
reached 300 people per km? (Abakumov
and Lupachev 2011/2012). In the mid-
1960s, the number of winterers varied
from 80 to 100 (Doubrovin and Petrov
1966). Recently, the wintering staff of the
station slightly exceeded 20 people.

In the first year of its existence, 21
buildings and 2 runways were built in the
Mirny. By 1964, the number of buildings
of various types reached 64. Since 1973,
the Mirny began to be reconstructed with
modular buildings with the use of metal.
The number of former buildings gradually
decreased. Until very recently, the annual
dismantling of old buildings was carried
out on a relatively regular basis (Savatyu-
gin and Preobrazhenskaya 1999). However,
anthropogenic objects and structures in
the Mirny still occupied up to 80% of the
ice-free territory (Abakumov and Lupachev
2011/2012).

Now the Mirny has one-story wooden
(Fig. 2) and two-story metal modules for
the work and accommodation of station
personnel, seasonal research groups (Fig. 3),
as well as tanks for storage and use of
diesel fuel. From the nunatak Radio in
the south-south-west direction (204.5°), a
cemetery of technology stretches (broken
aircraft, automobile and sea transport, var-
ious mechanisms, metal parts, efc.) for
2.7 km in length and up to 0.5 km or more
in width - a legacy of Soviet times. De-
pending on the goals set, runways for
aviation can be maintained on the fast ice
and continental ice near the Mirny.

SEABIRDS OF HUMAN SETTLEMENTS

The Mirny area is characterized by fre-
quent snowstorms and strong catabatic
winds. The yearly air temperature average
is —11.30°C, maximum +6.80°C, minimum
—40.30°C. The average wind speed is
11.2 m/s, the prevailing wind direction is
east-south-east. During the year, on aver-
age, 204 days the wind speed in the station
area exceeds 15 m/s. The maximum num-
ber of days with storm winds in the Mirny
is 247 per year. Around 20-25 days with a
hurricane are noted throughouta year. Low
air temperature and wind severely limit
the activities of polar explorers. The fast
ice near the station is observed most of
the year, reaching 30-40 km in width in
September-October. Fast ice breakup usu-
ally occurs in mid-February. Steady ice
formation in the Davis Sea near the Mirny
begins usually in the second ten-day pe-
riod of March. Fast ice formation occurs
when ice thickness is about 20-40 cm. The
duration of the onset of stable ice forma-
tion before fast ice establishment is about
a month [5].

The material for this message was
collected by the author in the Mirny from
January 8, 2012 to January 7, 2013 and
from January 9, 2015 to January 9, 2016.
Daily observations were carried out on the
Radio and Komsomolsky nunataks (an
area of about 0.5 km?) - the optimal re-
search platform in the area of increased
number of human contacts with birds. De-
pending on the meteorological conditions,
the duration of observations varied from
1 to 8 hours per day. Snowstorms, storms
and hurricanes impeded the fieldwork.
Most of the observations were made on the
Radio nunatak (66°33'32" S, 92°59'56" E),
although the Komsomolsky nunatak is
more productive for recording birdlife. The
nunataks of Morenyy and Hill of the Winds
were visited no more than 4 times during
the year.
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Fig. 2. House No. 18. 1956 year of construction. Nunatak Komsomolsky, the Mirny Station. Janu-
ary 12, 2012.

Fig. 3. House of Geophysicists. 1975 year of construction. Nunatak Komsomolsky, the Mirny Sta-
tion. January 12, 2012.
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Equipment used: binoculars x8-20; digi-
tal cameras Sony Cyber-shot DSC-WX220,
Canon-60D, as well as photo lenses Canon
70-200 and Sigma 50-500. With the help
of the obtained digital images of objects,
the species and the number of flying or
swimming birds in groups at long dis-
tances, and age (in the cases of Adélie pen-
guins (Pygoscelis adeliae) at molt sites)
were determined. The video material made
it possible to analyze in office work con-
ditions, the behavior of two species of
skuas in the area of human activity. All
digital images of the objects presented in
this article have been taken by the author.

Few historical data on bird registrations
at the Mirny served as a priori information
for collecting recent targeted registrations.
All individuals found within the station
were recorded - from the Hill of the Winds
nunatak to the Komsomolsky nunatak, as
well as in the sea or on the fast ice in the
above section, no further than 50 meters
north of the continental ice boundary.

Also, in 2012/2013 and 2015/2016, the

Results and Discussion

The species diversity of birds, their
status in the Haswell archipelago and the
Mirny Station, as well as the abundance,
seasonal occurrence, the specifics of the

Species diversity

14 bird species have been recorded in
the avifauna of the Haswell Islands. Of
these, 13 bird species were recorded at the
Mirny Station (Table 1). The sightings of
the Chinstrap penguin (Pygoscelis antarc-
tica) and the Pomarine skua (Stercorarius
pomarinus) are historical, and the sight-
ings of the other 11 bird species were
confirmed by observations in 2012/2013
and 2015/2016. The only invasive species

SEABIRDS OF HUMAN SETTLEMENTS

author carried out ringing, color marking
of skuas at the station and recorded in-
dividuals ringed in previous expeditions
by other researchers.

In accordance with the objectives of
this study, individuals were considered to
interact with the station territory if they
used its environment for reproduction,
feeding, molting and comfortable behav-
ior. Birds visiting the Mirny in transit - in
flight or swimming - were classified as not
interacting with the station environment.
This approach made it possible to more
correctly identify the status of birds that
visited the Mirny during the year.

Statistical data were processed in Ex-
cel. The comparison of the bird species
diversity of the Haswell archipelago and
the Mirny Station was made using the
Chekanovsky — Serensen faunal similarity
index: K = 2C/(A + B), where A and B are
the number of bird species in the com-
pared samples, and C is the number of
similar bird species in both samples (Pe-
senko 1982).

use of the station environment by birds
and the influence of human activity were
evaluated and are presented in the follow-
ing section.

included in the Haswell Islands avifauna in
the early 21" century was the Brown skua
(Catharacta antarctica lonnbergi) (Fig. 4).
This species of skuas was first recorded in
the Mirny austral summer of 2009/2010
(Mizin 2015). From 2012 to 2016 1-2
mixed pairs of Brown skuas with South
polar skuas (Catharacta maccormicki) bred
on the Haswell Island (Golubev 2020a).
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No. Order Haswell archipelago Mirny Station
1. | Sphenisciformes 4 4
2. | Procellariiforme 6 6
3. | Charadriiformes 4 3
4. | X 14 13

Table 1. Distribution of avifauna species of the Haswell archipelago (1912-2016) and Mirny

Station (1956-2016) according to orders.

According to the data in Tables 1 and 2,
the bird species diversity at the Mirny
Station and the Haswell archipelago turned
out to be almost identical (the Chekanov-
sky — Serensen faunal similarity index
K=0.96). The exception is the Kelp gull
(Larus dominicanus), which has been ob-
served several times in vicinity of the sta-
tion, but not on its territory. The high simi-
larity of species diversity is determined by
the fact that the Mirny's nunataks are part
of the study area, and in the archipelago
they were subjected to the attention of bi-
ologists more than the others.

The avifauna of the Mirny consists of
native species. It is free of non-marine va-
grant species, introduced and domesticated

bird species, as well as cosmopolitan and
synanthropic species such as the Rock dove
(Columba livia), House sparrow (Passer
domesticus), Common starling (Sturnus
vulgaris), and Egyptian heron (Bubulcus
ibis). Most species are endemic or sub-
endemic to Antarctica. Only the Holarctic
migrant - the Pomarine skua - is a very
rare summer visitor to the Mirny. It breeds
in the tundra of the northern hemisphere
and visits Antarctica during its migration
period (Golubev 2020b). The life cycle of
most bird species occurs in the southern
hemisphere, with the exception of the South
polar skuas, Wilson's storm petrels (Ocean-
ites oceanicus), and the Pomarine skuas un-
dergoing transequatorial migrations.

Fig. 4. Brown skua (Catharacta antarctica lonnbergi). Nunatak Radio, the Mirny Station.

January 11, 2012.
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Species status

Data presented in Table 2 show sig-
nificant differences between the status of
bird species of the Haswell Islands and the
Mirny. For example, on the archipelago of
14 bird species, the populations of 9 spe-
cies breed annually. The other 5 species
(vagrants and visitors) have the status of
non-breeding. They visit this area from
time to time. All 9 species of birds breed-
ing on the archipelago do not breed at the
station (except for the probable breeding
of one pair of Wilson's storm petrels), but
visit its territory, and their statuses in the
Mirny are inherently unequal. For exam-
ple, all the tube-nosed bird species breed-
ing on the Haswell Islands, as well as Em-
peror penguins (Aptenodytes forsteri), are
visitors at the station. Along with this, Adé-
lie penguins are considered seasonal resi-
dents, since they molt annually within the

SEABIRDS OF HUMAN SETTLEMENTS

Mirny on the mainland ice and the Komso-
molsky and Hill of the Winds nunataks.
Outside of molting, Adélie penguins visit
the station territory only occasionally. Ob-
servations of ringed and plastic tagged
South polar and Brown skuas have shown
that some are very frequent in summer,
sometimes almost daily. Such individuals
can be considered summer residents. Non-
resident skuas were once observed at the
station during the breeding season, and
twice or several times as visitors.

Lastly, on the islands of the archipelago
and in the Mirny, the absolute identity of
the statuses was revealed exclusively in
vagrant and visitor avian species (Chinstrap
and Macaroni (Eudyptes chrysolophus))
penguins, Southern giant petrels (Macro-
nectes giganteus), and Pomarine skuas)
that briefly visit the study area (Table 2).

No. Bird species Haswell archipelago Mirny Station

1. | Aptenodytes forsteri BR NBR, V

2. | Pygoscelis adeliae BR NBR, V, SR

3. | Pygoscelis antarctica NBR, V NBR, V

4. | Eudyptes chrysolophus NBR, V NBR, V

5. | Fulmarus glacialoides BR NBR, V

6. | Thalassoica antarctica BR NBR, V

7. | Daption capense BR NBR, V

8. | Pagodroma nivea BR NBR, V

9. | Macronectes giganteus NBR, V NBR, V
10. | Oceanites oceanicus BR BR?, NBR, V, SR
11. | Stercorarius pomarinus NBR, V NBR, V
12. | Catharacta maccormicki BR NBR, V, SR
13. | Catharacta antarctica BR NBR, V, SR
14. | Larus dominicanus NBR, V -

Table 2. Status of bird species in the avifauna of the Haswell archipelago and Mirny Station.
Note: BR — breeding; NBR — non-breeding; BR? — probably breeding; SR — seasonal resident;
V — visitor. All non-breeding bird species (vagrants and visitors) are grouped into the category of

visitor species (V).
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Abundance

The basis of the Mirny's bird popula-
tion is formed by the bird species inter-
acting with the station environment - the
South polar skuas and Adélie penguins.
The abundance of South polar skuas varied
for most of the season from 1-2 individu-
als to several dozen individuals (Golubev
2018). At the same time, the number of
Adélie penguins during the molt period
(February-March) significantly exceeded
the number of South polar skuas. The max-
imum number of simultaneously molting
Adélie penguins at the Komsomolsky nu-

natak exceeded 200 individuals. Several
dozen of these penguins molted at the Hill
of Winds (Golubev, unpublished data).
The proportion of Wilson's storm petrels
(1 pair) and Brown skuas (usually 1 or 2
individuals) in the total abundance of birds
is insignificant. The abundance of Emperor
penguins on the periphery of the station
could very rarely reach high values if their
groups left the colony for a short time and
formed clusters of tens or hundreds of in-
dividuals (Table 3) on the fast ice at the
Cape Mabus.

No. Bird species min-max m = SD Median n
1. | Aptenodytes forsteri 1-200 26,3+41,3 16 23
2. | Fulmarus glacialoides 1-16 2,5+2,9 1 77
3. | Thalassoica antarctica 1-59 9,4+14,6 4 16
4. | Daption capense 1-4 1,9+1,0 2 13
5. | Pagodroma nivea 1-38 3,244.2 2 127
6. | Oceanites oceanicus 1-8 1,9+1,5 1 59

Table 3. Size of groups of Emperor penguins (4ptenodytes forsteri) and tube-nosed bird species
encountered in the territory of the Mimy Station in 2012/2013 and 2015/2016. Note: for Wilson's
storm petrels (Oceanites oceanicus), the table shows the number of individuals simultaneously

observed at the station.

Seasonal occurrence of bird species

There were no wintering bird species in
the Mirny Station, as well as those found
there daily throughout the year. Two spe-
cies, i.e. the Emperor penguin and the
Snow petrel (Pagodroma nivea), visited
the station during all seasons of the year,
including winter. The remaining 11 species

Bird presence at the station

Most bird species cannot meet their
ecological needs in the territory of the
Mirny Station all year round. Therefore,
they spend only part of their annual cycle
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(penguins, tube-nosed bird species, and
skuas) were recorded from spring to au-
tumn, ie., in the pre-breeding, breeding
and post-breeding periods. Chinstrap and
Macaroni penguins, Southern giant petrels,
skuas and Cape petrels (Daption capense)
were seen only in summer (Table 4).

at the station (for example, the Adélie
penguin and Wilson's storm petrel) or visit
it with varying frequencies.
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No. Bird species 2012/2013 2015/2016
1. | Aptenodytes forsteri 09.04 — 14.12 18.01 -08.11
. . 31.01 - 30.03, 27.01 —31.03,
2. | Pygoscelis adeliae 13.12 - 26.12 31.10 - 07.01
3. | Eudyptes chrysolophus 02-17.02 —
o 12.01 — 12.04, 08.02 — 30.03,
4. | Fulmarus glacialoides 2709 - 02.01 2911 - 07.01
. . 09.04 — 13.05, .
5.| Thalassoica antarctica 2510 — 02.01 06-31.12
6. | Daption capense 23.11-05.12 09-25.12
7 | Pasodroma nivea 6.02 —20.05, 10.01 —29.04, 18.07,
o 20.10 - 26.12 08.11-22.12
8. | Macronectes giganteus 15.02 11.02
910 ” anicus 09.01 —25.02, 10.01 — 02.03,
| Heeamtes oce 22.11-30.12 24.11-25.12
L 08.01 — 13.04, 09.01 — 03.04,
10. | Catharacta maccormicki 02.10 —07.01 14.10 — 08.01
. 08.01 — 11.03, 18.01 — 19.03,
11. | Catharacta antarctica 12.10— 06.01 16.10—09.01

Table 4. Dates of sightings of bird species at the Mirny Station in 2012/2013 and 2015/2016.

During 2012/2013 and 2015/2016, the
total number of days with a visit to the
station by species of birds was 863, of
which 460 were recorded in summer, 212
in autumn, 7 in winter, 184 in spring. Thus,
bird visits to the Mirny are at their peak in
summer, minimal in winter, and more than
two times less in autumn and spring when
compared with the summer months. In the
course of two-year observations it was also
established that during the year, the Mirny
is most often visited by South polar sku-
as, much less often by Brown skuas and
Adélie penguins, and even less often by
Snow petrels, Southern fulmars (Fulmarus
glacialoides) and Wilson's storm petrels.
The most rare in terms of attendance were

Emperor and Macaroni penguins, Southern
giant petrels, Antarctic (Thalassoica ant-
arctica) and Cape petrels (Table 5).

Almost all visitor species were not nor-
mally observed in the Mirny around the
clock. The longest, multi-day and round-
the-clock presence at the station was ob-
served in molting Adélie penguins and, ap-
parently, in Wilson's storm petrels (prob-
able breeding). Wandering Chinstrap and
Macaroni penguins spent up to several
days at the station. Very rarely, several
South polar skuas spent the night at the
station under favorable meteorological con-
ditions of the Antarctic summer and could
have been observed during the day.

The nature of the use of the station environment by birds

Theabove facts indicate that only 7 bird
species - the Emperor penguin and the
Adélie penguin, Macaroni and Chinstrap
penguins, Wilson's storm petrel, South po-
lar and Brown skuas interact with the sta-
tion environment, using it for comforta-

ble behavior, feeding, molting, as well as
places of shelter from bad weather, and
possible breeding. All other bird species
visit the Mirny for a short time, in transit,
in flight, without coming into direct con-
tact with the environment of the station.
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Bird species Year Summer | Autumn | Winter | Spring >

2012/2013 1 2 1 3 7
Aptenodytes forsteri

2015/2016 1 - 5 9 15

2012/2013 31 30 - - 61
Pygoscelis adeliae

2015/2016 23 30 - 2 55
chrysolophus 2015/2016 - - - - -
Fulmarus 2012/2013 6 14 - 3 23
glacialoides 2015/2016 16 15 - 1 32
Thalassoica 2012/2013 4 6 - 2 12
antarctica 2015/2016 6 - - -

2012/2013 1 - - 3 4
Daption capense

2015/2016 7 - - -

2012/2013 9 21 - 7 37
Pagodroma nivea

2015/2016 16 8 1 13 38
Macronectes 2012/2013 1 - - - 1
giganteus 2015/2016 1 - - - 1

2012/2013 30 - - 32
Oceanites oceanicus

2015/2016 22 1 - 25
Cal‘haracta 2012/2013 88 40 - 49 177
maccormicki 2015/2016 85 31 - 41 157

2012/2013 43 - 17 66
Catharacta antarctica

2015/2016 58 - 30 95

Table 5. Seasonal distribution of the number of days with the presence of a bird species in the

Mirny in 2012/2013 and 2015/2016.

Influence of human activities on birds

Until the arrival of the Australian Ant-
arctic Expedition to the archipelago in
1912 (Mawson 1915), the local landscape
was free of human activity. Natural habi-
tats were preserved until the middle of
the 20™ century. During the Soviet period
(from 1956 to 1991), the local ecosystem
experienced strong human pressure from
the activity of the Soviet Antarctic expe-
ditions. Land changes and erection of an-
thropogenic structures (construction of the
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Mirny Station, fuel storage facilities at
the Komsomolsky and Morenyy nuna-
taks), chemical pollution (operation of die-
sel generators, local oil spills, preparation
of tracked vehicles in the Mirny for trips
to the Vostok Station), and the main fac-
tors of impact human activity on birds in
the Mirny were of direct concern. How-
ever, during the work of the Russian Ant-
arctic expedition (from 1991 to the pres-
ent), the anthropogenic pressure signifi-




cantly decreased due to the gradual dis-
mantling of old buildings, a decrease in the
number of wintering personnel of polar ex-
plorers, a decrease in fuel consumption by
diesel generators for the station's needs,
the cancellation of tracked vehicles to the
Vostok Station and environmental protec-
tion measures. It is difficult to make a
judgement about the changes in the avi-
fauna of the Mirny that have taken place
over a period of more than a century long,
since the description of the initial, ref-
erence state of the birds inhabiting the
coastal nunataks has not been made. How-
ever, it is known that the continental ice-
free nunataks in the immediate vicinity of
the Mirny were not inhabited by birds by
the beginning of the 60s of the 20" century
(Pryor 1968). In the subsequent period, i.e.
until 2016, the nunataks had not been in-
habited by breeding birds, with the ex-
ception of the likely breeding of a pair of
Wilson's storm petrels. From the 2005/
2006 season (Mizin 2010, data from the
author and station staff) and until 2016, a
pair of storm petrels regularly occupied
the same crevice during the breeding sea-
son on the Komsomolsky nunatak. The
new breeding site of the Wilson’s storm
petrels at the nunatak Komsomolsky may
have appeared due to changes in the dis-
tribution of snow masses, which provided
access to the hollow in the cliff crevice at
the beginning of breeding period.
Published information on the encoun-
ters of Emperor penguins and tube-nosed
bird species at the station could not be
found. However, at the Cape Mabus, molt-
ing Adélie penguins have been document-

Pollution

Until 1956, the coastal nunataks of the
Haswell archipelago were free from pollu-
tion. Pollution that affected birds was not
documented in the course of the Soviet
Antarctic expedition. The first facts of the
influence of oil products on Antarctic birds
in the Mirmny were obtained during the
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ed from 1956-1957 (Kuznetsov 1960). Their
number has not been reported. Therefore,
the changes in the abundance of molting
Adélie penguins cannot be compared with
their recent abundance in the Mirny Sta-
tion. As these penguins continued to molt
until recently, their status as seasonal sta-
tion residents remained unchanged during
1956-2016. There was also a mention of
sightings of Southern fulmars in the Mirny
Station in 1958 (Makushok 1959). South-
ern fulmars, along with other tube-nosed
bird species, continue to be recorded at
the station. Their status as non-breeding
visitor species has not changed during the
historical period either. Prior to 1956,
South polar skuas may not have visited
uninhabited shore nunataks too frequent-
ly. At the same time, with the formation
of the station, the frequency of occur-
rence, duration of stay, and the total num-
ber of South polar skuas, food generalists,
attracted by the available food waste in
the Mirny Station increased (Starck 1980,
Mizin 2015, Golubev 2018).

Nunataks had been undoubtedly used
by Adélie penguins for molting and va-
grant penguins for recreation before the
human activities started there. This area
may have been visited by South polar sku-
as, tube-nosed bird species and Emperor
penguins. Most likely, human activities
could only noticeably affect Adélie pen-
guins (disturbance of molting birds, pollu-
tion) and skuas (food waste). A radical
change in the environment in the Mirny
did not lead to the disappearance of in-
dividual populations of Antarctic birds.

activity of the Russian Antarctic expedi-
tion in 1999/2000. Further, the facts of
contamination of birds with oil were re-
corded by other biologists until 2015/2016
inclusive. Oil contamination of molting
Adélie penguins and vagrant Macaroni
penguins has been identified at Cape Ma-
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bus (Mizin 2010, Mizin and Chernov 2000,
Golubev, unpublished data). In addition,
the interactions of seabirds with macro-
plastics at the station have been estab-
lished. The entanglement of the Adélie pen-
guin in a ball of fishing line and the in-
gestion of plastic by the South polar skua
was documented by Golubev (2020b). No
negative impact of artificial light and sta-
tion noise sources - diesel generators and
tracked vehicles - on birds was revealed.

Conclusion

1. Human activities, in general, did not
affect the behavior of tube-nosed bird
species and Antarctic penguins. However,
some Emperor penguins and Adélie pen-
guins may have an explicit short-term cu-
riosity about the human presence.

2. The behavior of South polar and
Brown skuas shows us some tendency
towards synanthropization.

3. Among all bird species encountered
at the Mirny Station, South polar skuas,
Brown skuas and penguins show maxi-
mum tolerance to the close human pres-
ence.

3. The number and strength of connec-
tions between South polar and Brown
skuas with the territory of the Mirny Sta-
tion depend on the composition of kitchen
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