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Dr. VALERY LYTVYNOV’S PREFACE

One of the significant advantages of Ukrainian 
Antarctic Akademik Vernadsky station, compared to 
other Antarctic stations, is its unique geographical lo-
cation on the west coast of the Antarctic Peninsula – in 
the zone of formation of the ozone hole in the vicinity 
of the Drake Passage, one of the key meteorological 
active regions of the Earth; as well as in one of the 
climate hot spots of the Southern hemisphere, where 
there is a long-term warming of the troposphere, the 
melting of glaciers and, as a consequence, a change in 
the basic types of Antarctic ecosystems.

Such special location of the station allows studying complex environmental pro-
cesses and carrying out the comprehensive monitoring of environmental parame-
ters in Antarctica. 

Ukraine, in the spirit of international cooperation, provides foreign partners with 
possibility to carry out their research projects at Vernadsky station. Taking this op-
portunity, I would like to thank to Turkish Marine Research Foundation for the ex-
cellent joint cooperation last year as well as contributing to print this booklet, which 
briefly presents Ukrainian-Turkish collaboration in research of the terrestrial vegeta-
tion biodiversity, monitoring and protection. 

In view of the presence of the only one protected area in this sensitive part of 
Antarctica (ASPA No. 108 ‘Green Island’), designated in far 1966 (over half a century 
ago!), the results of such studies are currently very needed to form truly represen-
tative protected areas within the North-West Antarctic Peninsula Conservation Bio-
geographic Region.
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A tiny world of Argentine Islands lichens

A SHORT HISTORY…

Perhaps when goddess Flora was painting different continents, Antarctica got just a few 
drops. Indeed, the Antarctic vegetation, although one of the poorest, but at the same time 
it is one of the most unique in the world. This flora had passed a long way of formation 
written under dictation of progressive isolation and glaciation of the continent.

Primarily, Antarctica had been located near the equator. Probably from the begin-
ning of Devonian Period – 416 mya, when Gondwana shifted towards the South Pole, 
the first terrestrial plants appeared in fairly cold conditions in Antarctica. The end of 
Carboniferous-Permian glaciation was accompanied by the restoration of mild climate 
with humidity and, as a consequence, the entire Gondwana was covered by seed ferns 
called Glossopteris. In the west part of Antarctica conifers forests dominated till the 
early Cretaceous (146 mya). At the end of the Cretaceous, the southern beech Nothofa-
gus started to be at the first place. The last glacial maximum is considered to eliminate 
the majority of Antarctic vegetation, and those few remaining organisms are forced to 
survive in one of the harshest condition in the world. 

BIODIVERSITY

Now there are only two species of vascular plants at Argentine Islands region 
(location of Ukrainian Antarctic Akademik Vernadsky Station): Antarctic hair grass 
Deschampsia antarctica and pearlwort Colobanthus quitensis. There are also around 
49 species of mosses, 7 species of liverworts and 123 species of lichens – organisms 
that are consisted of a fungus and green algae or cyanobacteria. Terrestrial plant 
communities of maritime Antarctic also include fungi, micro- and macroalgae.
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Antarctic hair grass (Deschampsia antarctica)

The first evidence about the existence of two vascular plants  in Antarctic was 
obtained in 1820 by Adam Young, who had been working as a doctor on the 
E. Bransfield ship. He collected samples at the King George Island (South Shetland 
Islands) and noted that the vegetation of the island represented by small amount of 
grass, some mosses and certain lichens. Both species of aboriginal vascular plants 
were discovered in the Argentine Islands region during the British Graham Land 
expedition in 1934-37.

The Antarctic hair grass is one of the most precious treasures of maritime Ant-
arctic. This dense-tuft grass forms a cylindrical fleshy stems with thin intense green 
color which is not common in Antarctic. Researchers said that the appearance of 
hair grass green shoots from under snow is one of the nicest events of Antarctic 
summer. The human eye in Antarctica is missing a rich green color.

Bouquet of flowers, Antarctic pearlwort (Colobanthus quitensis)
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Currently, there is a monitoring of Deschampsia and Colobanthus populations’ 
dynamics in the region of Argentine Islands.

Antarctic green fields of Polytrichum strictum- 
Chorisodontium aciphyllum community

Bryophytes are very old plants that inhabited continents all over the world since 
their colonization by terrestrial plants. During the adaption process, these hydroph-
ilous plants adjusted to live in dry conditions. Lichens are fascinating organisms 
that formed due to relationship between an algae and a fungus. In general, the di-
versity and biomass of lichens increases with the increase in latitude. While in the 
area of maritime Antarctic lichens coexist with vascular plants and bryophytes, in 
other parts of the continent they become the dominant species. Due to high adapt-
ability, lichens can survive in extreme, harsh environmental conditions. 

A wide range of Antarctic lichens are endemic, meaning they have been found 
only in the Antarctic or Subantarctic region. Other species are common for both 
Polar Regions or cosmopolites. Interestingly, numerous species of lichens that 
spread across the Argentine Islands are also common in Europe. Antarctic lichens 
have a variety of shapes, sizes and colors. They can be as big as Umbilicaria and 
very small like Lepraria. It is hard to believe, but in Antarctica there are a lot of fun-
gi species, too. Some of them microscopic in size, such as Nectria antarctica, which 
affects some mosses; others look like common mushrooms. Such fungi from Om-
phalina genus are occasionally found on Cape Rasmussen.
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Together easier! Fragment of Polytrichum strictum- 
Chorisodontium aciphyllum community

The life on the rocks is not easy, Bartramia patens
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Summer colour of Antarctica

Delicate carpet of Sanionia sp.
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Fluffy balls of Orthogrimmia sessitana

In the area of maritime Antarctic, micro- and macro- algae play an important 
role in terrestrial ecosystems. The most significant role belongs to the nitrophilous 
green algae Prasiola crispa.

There are also unknown new species in ecosystems of the Argentine Islands. For 
instance Sagediopsis bayozturkii that inhabits Acarospora macrocyclos lichen was 
discovered as a new species in 2016 by the authors of this booklet. Antarctic organ-
isms are also a rich source for secondary metabolites and some medical substances 
that can be applied effectively in the future.

COMMUNITIES

Above-mentioned organisms do not live alone in Antarctica but create simple 
communities on the rock surfaces. Their appearance depends on topography, ex-
posure to sun and microclimate of particular area. The largest continuous areas are 
covered by Polytrichum strictum-Chorisodontium aciphyllum community that 
occupied rock cliffs on the northern sides and create peat banks. The cover, created 
by this moss, resembles to long-lived trees of temperate latitudes. By incrementing 
in height they formed layers of peat bank. The peat depositions resemble to growth 
rings in trees and can keep the track of events in the past. Thus, this unique ‘clock’ 
can recreate history over thousands of years. Such Antarctic green fields can be 
compared to coral reefs. By growing slowly through time, they can create specific 
micro-landscape and modify microclimate. Like a coral that consists of multiple in-
dividual polyps, each moss covering consists of thousands of small green moss ro-
settes. Inside moss cover, created by dominant mosses, liverwort Barbilophozia 
hatcheri can be found. Another liverwort Cephaloziella varians is a kind of mi-
cro-liana that entangling vertical stems of Polytrichum and other mosses. The moss 
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surface is covered by multiple lichens that differ in shape and color. This covering is 
called encrustation. Orange lichen Sphaerophorus globosus, white powder of 
Ochrolechia frigida and also multiple lichen species of well-known in Europe genus – 
Cladonia that can be found here across large areas. 

On top of a rock plateau and slopes, there are communities of lichen Usnea 
antarctica and moss Andreaea spreading. The gaps between rocks are saturated 
with moisture, rocky terraces on low islands and high tops of islands occupied by 
carpet-like moss Sanionia, while in more humid conditions – by Brachythecium. 
These communities sometimes include vascular plants.

The snow queen of Antarctic lichens – Umbilicaria antarctica

Usnea antarctica is a kind of ‘Antarctic tree’ that grows slowly and forms a shape that 
looks like mysterious creation from fairy tales. The other lichen species – Usnea auran-
tiacoatra has more massive ‘trees’ with organs for generative reproduction at the 
branches – apothecia. Umbilicaria antarctica, which is known as a queen of Antarctic 
lichens, draw attention of many visitors by thallus that reaches 40 cm in diameter. This 
lichen is possibly 500 years old, the same as European oak with 6-8 m coverage of the 
trunk. Umbilicaria antarctica is endemic lichen that exists only in Antarctica. 

Lichens, which are growing on the rock surfaces, have a wide range of shapes 
and colors, for example yellow and black thallus of Rhizocarpon geographicum 
and Buellia anisomera, bright orange crusts of Austroplaca hookeri. Sometimes 
lichens also spread to buildings – recapture positions that they were occupied be-
fore by human activity.

It should be noted that the main distributor of the vegetation components in 
this region is kelp gull (Larus dominicanus). They constantly use the Deschampsia, 
lichens and bryophytes to build nests. Therefore, in the Argentine Islands, all places 
that are free from snow and ice can potentially be used for starting new vegetation.
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Scrambled eggs with olives of Buellia anisomera

An Antarctic orange – Austroplaca hookeri

However, not all microclimates are favorable for plants, so sometimes there is 
absence of plants covering in particular ice-free places. This condition, as well as the 
dominance of rocky substrates contribute to the fact that vegetation is not contin-
uous in the Argentine Islands, in comparison to the northern regions of Antarctica. 
It should be noted that almost all of the above-mentioned species in the Antarctic 
are pioneers. 
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The local “gardener” – kelp gull (Larus dominicanus)

The Argentine Islands region is located in the epicenter of recent rapid climate 
changes; the biggest alterations occur near the western coast of the Antarctic Pen-
insula. This region is also located on the margin of ozone hole. The tourism and 
research activity in the region are increasing from year to year. Thus, the appropriate 
monitoring of Antarctic terrestrial ecosystems surrounding Vernadsky station 
should be conducted. 

The main objectives of such study are following:
1. To study reaction of Antarctic vegetation to climate changes and anthropo-

genic influence.
2. To descriptively analyze bryophytes and lichens biodiversity in order to detect 

changes in terrestrial communities;
3. To explore the ways of Antarctic flora distribution and mechanisms for genet-

ic exchange material;
4. To investigate biologically active substances produced by Antarctic organisms 

and their application into biotechnology and pharmacology;
5. To examine the impact of human activities and nature conservation regula-

tions for Antarctic biodiversity.
Protection of terrestrial ecosystems in the region requires decreasing of tourism 

activity in important areas, such as Great Yalour Island, or Cape Rasmussen, and 
creation of new nature protected areas – ASPA (Ia IUCN) for terrestrial ecosystems 
in the most significant fragments of Argentine Islands region.

Finally, such studies were initiated at Vernadsky station through biological monitoring 
on study plots and polygons network. Thus, the Ukrainian station now is operating as a 
“biological observatory”. The investigation of terrestrial ecosystems had been conducted 
by the Institute of Molecular Biology and Genetics National Academy of Sciences of Ukraine 
in collaboration with National Scientific Antarctic Center of Ukraine in the frame of Ukrainian 
State Special Purpose Research Program in Antarctica for 2011-2020. These studies are 
also conducted in cooperation with Erciyes University, Turkey and declared as one of the 
priority directions of Ukrainian-Turkish Antarctic research collaboration.
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