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ABSTRAKT 

 

Skotské moře a jeho ostrovy jsou jednou z nejméně probádaných oblastí na světě a 

nejméně dotčených oblastí člověkem. Nachází se zde mnoho endemických druhů nižších 

rostlin, díky mladému geologickému systému a vulkanické činnosti. Studovaná oblast se 

nachází mezi nejjižnějším cípem Jižní Ameriky a nejsevernějším cípem Antarktického 

kontinentu. Vzhledem ke geologické a vulkanické diverzitě nabízí toto prostředí prostor pro 

tvorbu nových mladých ekosystémů a díky tomu je toto prostředí ideální studijní plochou 

nabízející rozsáhlé možnosti výzkumu, nejen na poli diverzity těchto mladých ekosystémů. 

Tato bakalářská práce představuje souhrn dostupných zdrojů o nižších rostlinách v této oblasti 

a jejich šíření v rámci ostrovů. Jako příloha této bakalářské práce je vytvořen list, který 

představuje souhrn zástupců nižších rostlin. Nakonec je diskutována schopnost jejich šíření 

současného i historického významu a platnost základních ekologických principů na šíření a 

množství výskytu jednotlivých druhů. 

 

 

Klíčová slova: Scotia Arc; distribuce; biogeografie; ostrovní biogeografie; botanika; lišejníky; 

mechy; játrovky; hlevíky; rozsivky. 

 

 

 

 

 

 

 

 

 

 

   



 

  



 

ABSTRACT 

 

The Scottish Sea and its islands are one of the least explored areas in the world and 

the least affected areas by human. There are many endemic species of lower plants, thanks to 

the young geological system and volcanic activity. The study area is located between the 

northernmost tip of Antarctic continent and the northernmost tip of the South America. Due 

to its geological and volcanic diversity, this environment offers space for the creation of new 

young ecosystems, making it an ideal learning area offering extensive research opportunities 

not only in the diversity of these young ecosystems. This bachelor thesis presents a summary 

of available sources of lower plants in this area and their spread within islands. As an annex to 

this bachelor thesis is created a sheet, which represents a summary of representatives of 

lower plants. Finally, the ability of their dissemination of current and historical significance 

and the validity of basic ecological principles on the spread and quantity of individual species 

are discussed. 

 

 

Key words: Scotia Arc; distribution; biogeography; island biogeography; botany; lichens; 

mosses; liverworts; hornworts; diatoms. 
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INTRODUCTION 

 

Getting to know the far-off islands and their biota is not just a travel and exploration 

phenomenon. It is a way to get to know the system of natural creation, independent of the 

influences of the surrounding world. We receive information on the building blocks of ecosystem 

creation, ecological principles, new species and many more. Today the islands that make up the 

Scotia Arc were originally land bridges. It is an interesting area, such as geology, but also the 

development of ecosystems on today’s islands. (Maldonado et al. 2015) Disputes and concerns 

about the regeneration of biological systems in relation to environmental changes are ongoing. 

However, the process of colonizing damaged areas and thus understanding the creation of 

ecosystems around the world will also play a major role. Isolation from other continents, harsh 

environment and consequently low species diversity, all give us the opportunity to explore these 

Antarctic regions. There are many simple ecosystems to be found in the sub-Antarctic region 

where there are a small number of vascular plants and many lichens and bryophytes. In the 

southern tip of this area, only lichens, flora of algae, macro algae and cyanobacteria dominate. 

(Smith 1991) This arch of many islands is a very important element in knowing the behaviour of 

Antarctica and for the development of Antarctic ice surfaces and, of course, for understanding 

biodiversity in Antarctica. (Barker and Burrell 1977) This area will also help to explain the 

biogeographical distinction of lower plants and diatoms. This will help us better understand the 

species distribution and diversity of antique diatoms. Very often, the biota of these islands is 

endangered by the introduction of non-native species. It is very successful in this locality to 

colonize these islands due to the specific flow of the ocean. Non-native species can be found on 

all islands in the Scotia arc. (Fig. 1) These archipelagos are mostly influenced only by natural 

phenomena. The human population is represented here by hundreds of people. That is, the 

people who permanently inhabit these islands. These are also only larger islands. The other 

islands are covered by ice and snow all year round, or they are rather small islands with cliffs. 

Freshwater pools occur on these islands. Magnetic anomaly analysis is used to derive the 

formation of these islands, and these methods derive the gradual opening of the Scotia Arc. The 

main opening and withdrawal occurred in an anomaly before 29 Ma, after earlier chaotic 

episodes. (Barker and Burrell 1977) 



2 
 

 

 

Fig. 1: Map of the reminiscent of geological units in the Scotia Arc. All islands in this arc are 

clearly displayed here. (Dalziel a Elliot 1971) 

Islands biogeography 

 

Biogeography is important for understanding the dispersion of species. It includes many 

abiotic factors such as latitude, area and degree of isolation. This makes biogeography a very 

diverse multidisciplinary scientific discipline that contains many scientific disciplines and answers 

their questions. (Cox et al. 2016) 

The islands that make up the Scotia Arc are distant from each other, but in the past, they 

formed a continental bridge linking South America and Antarctica. Today they are divided with 

several groups. Falkland Islands, South Sandwich Islands, South Orkney Islands, South Georgia 

Islands and South Shetland Islands. (Barker 2001) These are the main groups and we will stay 
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with them for the sake of clarity. Among these groups there are many islets and rocks that will 

not be considered in this work. Even though these islands were not so isolated, different 

environments developed on them. This is due to the constant volcanic activity, for example on 

South Sandwiches islands. (Dalziel et al. 2013) This activity creates higher surface temperatures 

of the islands and enriches the number of lower plant species on these islands. Thanks to these 

different conditions, each island is an original environment for organisms living on the surface of 

the island. Besides volcanic islands, there are also islands with glacial cover only. Where the only 

environment suitable for lower plants is on the coast washed by sea water or lagoons on melting 

glacial areas. The water currents lining these islands are very cold, even on a deep basis. So, 

unless there are favourable temperatures due to volcanic activity that keeps biota running, the 

only way to develop flora on these islands is either by bird colonies or by wind. (Cox et al. 2016) 

The environment on these islands is not endangered by direct human activity, except for brave 

expeditions. They are thus left to their fate and so are a valuable study area for us. 

 Plants are incapable of locomotion, they can only be dispersed by anemochores, 

flotation, in this case in the sea. Or, as is often the case here, species of some birds that carry 

these plants caught on feathers, on their feet, or pass through the digestive system of these birds. 

(MacArthur a Wilson 2001) (Whittaker et al. 2007) Surveys of historical records of this area, based 

on various paleontological studies and results of peat kernels. It has never been a radical 

component in the composition of flora in this area for 10,000 years. Despite several great 

historical glaciations of money, there is significant evidence of the extinction of flora in the area. 

The evolution of the local terrestrial flora, located in the sub-Antarctic zone, easily relies on the 

postglacial migration of species and their multiplication along with the surviving flower. Dispersal 

on these islands is possible only with the correct patterns of wind, storm and rainfall, but on sea 

currents and strong bird colonies. (Smith 1991)   

Another aspect of flora development at these sites is soil formation. The land of polite 

islands is made up of peat deposits and attractive sawmills that get here by massive wind 

currents. This forms the basis for the spreading of the soil and the colonization by flourish to 

these hostile places. (Smith 1991) 
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Objectives and importance of the study 

 

All possible studies in this area deal mainly with geology and morphology of the terrain. 

Studies on volcanic activity are also known in this area. (Barker P. F. et al. 1972) Further studies 

focus on specific islands and their biota. There is no comprehensive work to describe a biota in 

the entire Scotia Arc area. There have been many expeditions in this area, focusing on the 

development of flora, due to volcanic activity (Convey et al. 2000), or expeditions on flora 

classifications and their ecological or biogeographical habitats. The vegetation here is mostly 

formed by mosses, lichens, liverworts and algae. And until recently, the associations and 

ecological relationships of these communities have been compared to the world's polar and 

alpine vegetation. Few studies have addressed the relationship between this island flora and the 

marine ecosystem, which is not negligible here. (Longton 1979) These islands can be considered 

a unique natural and often unexplored laboratory, without directly affecting human civilization. 

The main goal of this bachelor thesis is to summarize the known records and important studies 

of non-marine nonvascular flora. This summary is currently missing. It can therefore help future 

scientists, ecologists, climatologists, biogeographers, etc ... It is possible to understand the 

biogeographic processes of this area from this work. 

METHODS 

Study sites or location 

 

 Scotia arc is part of a geological formation called Drake Passage, which has a total width 

of 850 km. And it is located between South America and continental Antarctica. This geological 

formation connects the Pacific Ocean with the southwest Atlantic Ocean. It thus affects the flow 

between these oceans and thus forms a large migration area. These islands evolved during the 

division of continents as continental fragments. (Fig. 2) (Bohoyo 2016) 
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Fig. 2:  Geological map of Scotia arc, showing the division of the earth's crust and volcanic activity. (Bohoyo et al. 
2019) 

 

Geological history 

 

The formation of this arc, Scotia Arc, began 32 million years ago (Ma), this phase was the 

last phase of the division of the Gondwana formation. This, originally Mesozoic continental 

connection, was gradually disrupted by the growth of the sea crust between the two main 

continental units. This created continental fragments of South America and Antarctica (Barker 

2001) 

Scotia Arc is a distinctive physio geographic feature that encloses the Scottish Sea. This 

arch connects the southernmost Andean Cordillera in South America and Antarctica. There is an 

active volcanic arch in Scotia Arch, which forms the Sandwich Islands. This arch, along with other 

volcanic islands, plays an important role in the distribution of plants and animals. (Fig. 3) (Dalziel 

et al. 2013) The Scotia Arc is named after the Scotia yacht, the Scottish National Antarctic 

Expedition (1902-1904), led by Dr. W.S. Brucem. (Rudmose Brown 1906)  
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Fig. 3:  The geological development of the Scotia arc in the last Mesozoic period is shown here. The division of the 
continent caused the distribution of continental fragments, and these created islands in the Scotia arc. (Dalziel a Elliot 

1971) 

The Arc of Scotia Arc was formed during the late Mesozoic, on the edge of the Gondwana 

supercontinent, between the two pre-Cambrian kings. Krata Kalahari, African Times and East 

Antarctica. It was originally fragmented at the beginning of Gondwana before the seabed spread 

in the southwestern Indian Ocean. (Dalziel et al. 2013) Today's Arch, as we know it, began to form 

in the middle of the Cretaceous acceleration of the western movement of South America. This 

was at a time when Fuegian Cordillera began to rise as the eastern end of Burdwood Bank. In 

addition, in the Fuegian Cordillera basin, it included not only camping but also slipping. (Curtis et 

al. 2010) During the Oligocene period (∼90-30 Mya), this arc region changed slightly. The 

peripheral Cordilleras of the southernmost Andes and the Antarctic Peninsula, which maintained 

the form of the summit, shaped the seabed, spreading South America and Africa and the east of 

Antarctica. (Barker P. F. et al. 1972)  

 

 

 

 

 

 

 

 

 

 

 

 

And in this period the movement between Africa and East Antarctica also ceased. (Hervé 

et al. 2007) Scotia Acr included three major tectonic plates: Antarctica, South America and 

Phoenix. (Dalziel et al. 2013) The Late Palaeocene gained a new tectonic regime, was created 

south of the Scottish Sea and the Ridge of the South Scotia Arc. This created cracks, which were 
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an indication of the separation of Antarctica after the expansion of the Oligocene seabed formed 

west of the Scottish Arc. (Barker a Burrell 1977) 

Climate 

 

 Scotia Arc, an arc created in the Oligocene period, located between South America and 

Antarctica, has finally separated Antarctica from other continents. This created the Antarctic 

circular proud. This proud affects the entire global climate system. It is now possible to carry out 

water masses between the Pacific Ocean and the Atlantic Ocean. The found isotope bent record 

supports his view that this arc and its search result in a sudden deterioration of the Eocene-

Oligocene climate and caused by the growth of large ice sheets on the Antarctic continent. 

(Lodolo a Tassone 2010) 

Major tectonic movements led to opening or steel bran like Scotia Arc or Drake Passage. 

To lead to a change in ocean flow and immobilization of the hat paleoclimate. These oceanic 

gates act as barriers to energy transport. (Lodolo a Tassone 2010) This division of continents, 

which was one of the greatest changes in the southern hemisphere, gave rise to circumpolar 

pride, annular and permanent, equally superficial as well as deep. To cause the development of 

ice surfaces in Antarctica. (Kennett 1977) 

The Scottish Sea that washes off the island in the Scotia Arc is a water mass powered by 

the wind. This meat is mixed, cold and salty groundwater. (Foldvik a Gammelsrød 1988) The 

Antarctic circulation stream is composed of many fronts that have a great influence in this area. 

The wrecks that make up the Antarctic circulation stream mark the boundaries between warmer, 

saline, subtropical waters, and cooler subpolar waters. On the south side of Scotia Acr lies the 

Polar Front, which forms a very cold transition with relatively fresh Antarctic surface water. 

Further to the south there is another breakthrough of the border front where a very dense abyss 

water reaches a direction of a few hundred meters below the surface. (Lodolo a Tassone 2010) 

Habitat types 

 

The flora of the sub-Antarctic islands is very specific. It is not at all like the flora of the 

northernmost belts or the mainland islands. In general, we would describe this vegetation as 
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tundra. The southern hemisphere can be divided into three sub-Antarctic biomes. To the 

continental, maritime and sub-Antarctic zone. The sub-Antarctic zone is divided into three sub-

areas, the Atlantic Province, the South Pacific and the South Indian. On these islands, flowering 

plants also have wide ecological amplitudes. There are large communities of phanerogams. 

Mosses are one of the main components of today's vegetation, especially in peatlands. (Van der 

Putten et al. 2012) 

 The islands in these southern seas are known for the diversity and abundance of many 

species, not just endemic ones. They have mostly well-developed terrestrial ecosystems, mainly 

islands belonging to the larger ones. The diversity ranges from Antarctic poor areas covered with 

snow and ice to species-rich and vegetative complex ecosystems in the north. This illustrates the 

range of vascular plant diversity from zero to 188 plant species. Ecdemites occur not only as an 

exceptionality of one island, but also a group of islands. Over the last decades, the ecosystems 

on these islands have been reorganized and labelled many times. For example, marine Antarctica, 

sub-Antarctica. (Bergstrom a Chown 1999) These ecosystems are very similar; their basic 

attribute is low annual temperatures and of course the structure of vegetation corresponds. 

Which defines the occurrence or absence of higher forms of plants. The absence of higher plants 

is a far more accurate measure than their common feature, and that is low temperature. (Smith 

1984) So the southern islands are basically divided into mainland origins whose biota comes from 

neighbouring continents, such as the Falkland Islands and then into the young volcanic islands, 

where the history of the ecosystem remains a bit mysterious. For example, South Sandwiches 

islands. (Bergstrom a Chown 1999) There are also many islands that have the form of ocean 

plateaus. The biota of these islands is very similar to the biota on the African continent, ie in 

terms of fauna. A problem in the development of ecosystems on these southern islands was past 

glaciations. Some islands in these areas have affected two or possibly three ice phases during the 

neogene. (Hall 1990) As a general rule, the southern islands were more often glaciated than those 

located more north. The individual heights of the individual islands also play a big role in this. 

These are some of the most important factors that played a role in the formation of biota on 

these islands. And it is in this spirit that the development is set for the future.  (Bergstrom a 

Chown 1999) 

Glaciation, as I wrote, had a great impact on the development of species richness. Of 

course, according to research, vascular species were an integral part of the interglacial period, 



9 
 

with a few exceptions on larger islands where these parts are missing in development. Even 

though temperatures are so low, the southern islands are very interesting for island 

biogeography. On these islands is the richest variation of the original species of vascular plants. 

(Bergstrom a Chown 1999) Not only temperature but also the size of the island plays a role in the 

choice of people. More exploratory expeditions went to the Great Islands in the past, and this is 

related to the transfer of invasive species to these original ecosystems. Of course, islands that 

are warmer, due to volcanic activity, for example, are better able to conserve invasive biota. The 

climate is changing very quickly in these areas, but it is not the greatest threat to these 

ecosystems. (Chown et al. 1998) (Chapuis et al. 1994) 

A special environment is the South Sandwiches islands, namely active volcanic activity. 

This activity played a significant role in shaping the local ecosystem. It should be added that the 

degree of diversity is affected by the erosion arising from the volcanic activity. Therefore, the 

species richness of this ecosystem has changed with all floristic records. Especially mosses that 

react to changing temperature and calorific value of individual sites. Not only erosion, but also 

explosions of individual craters, changes not only the character of the landscape, but also the 

location of the heated areas. These are also decisive factors as to whether the moss species 

occupy these habitats (Convey et al. 2000) 

The marine biogeographical region, which covers most of the islands from the Scotia arc, 

brings more moisture and rainfall from the Atlantic Ocean. There are many air masses that bring 

regular rainfall. These masses also bring many spores and seeds away from South America. Many 

sea currents are also created in this area, alternating with the degree of recess. Thus, they 

contribute to a slightly warmer climate than the Antarctic continent. This is evidenced by the 

increase in flora. We can find here not only lichens, but also many species of mosses and higher 

plants. (Øvstedal & Smith 2001) 

The Continental Antarctic Zone is a biogeographical region affecting the southern part of 

the Scotia arc. The climate in this area is very cold and dry. It is represented almost exclusively 

by lichen stands. The circulating sea water around the Antarctic continent significantly affects the 

climate on the southern islands. This causes the islands to be covered with ice. Except for bays 

and seaside beaches. (Øvstedal & Smith 2001) 
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RESULTS AND DISCCISSION 

 

Non vascular flora on individual island 

In order to maintain clarity in the individual categories of the lower plants found in the 

Scotia Arc, the upcoming chapters are divided by island groupings. This will keep the records clear 

and will not list many island names. In this chapter, therefore, are recorded floristic records of 

island clusters, Falkland Islands, South Sandwiches islands, South Georgia islands, South Shetland 

islands and South Orkneys islands. That is, from the north Scotia arc to the southern edge of these 

islands. 

Falkland Islands 

 

The archipelago is located in the South Atlantic Ocean. The Falkland Islands are made up 

of up to 400 islands, with West and East Falkland having by far the largest mainland. Geologically, 

quartz and sandstone predominate and the vegetation of the main islands is represented by acid 

heaths with dominant grass. The nature of the islands is thoroughly described. This region is 

known for its rich bird biodiversity. (Flower 2005) 

 Bryophytes are a very large group in the Falkland Islands, although their coverage is not 

even. Many of the historical records have lost seriousness due to many and many taxonomic 

changes. The first big summary was made in the Falkland Islands, Matteri in 1986, which recorded 

141 species. But many of them have never been properly taxonomically recognized. Because not 

all the small islands belonging to the Falkland Islands complex have been explored, the record of 

bryophytes will certainly increase in the future. (Ochyra et al. 2015)  

South Georgia islands 

 

 The island is mostly covered with snow and ice. A few months a year, the island is kinder 

to its permanent residents. But the island serves primarily as a scientific ground. than as a place 

to live. Nature is limited to tundra communities, which are washed by sea water in sharp bays. 

The lichens predominate here. (Dalziel and Elliot 1971) 
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South Sandwiches islands 

 

The South Sandwich Islands are small and of particularly volcanic origin. Many areas are 

still active. The abundance and variety of flora is by diversifying the temperature way to study 

the currents of the surrounding islands and active volcanic activity. Available data are available 

from 1964 to 1997 complete records of flora on these islands are now available. These data 

indicate that there are 38 species of mosses, 11 liverworts, 41 lichens and 16 diatoms on these 

islands; several taxa are identified only by the genus. Diatoms that occur here are endangered 

after visiting moss stands. Many elements of the local flora are of South American origin. Only a 

score of 11 % is of endemic origin on these islands. If you focus only on the lichen group, 52 % of 

the species are endemic. (Convey et al. 2000) The flora community can be divided into two types. 

Geothermally heated and unheated soil community. Unheated soil communities had similar 

compositions to the continental Antarctic flora. (Longton 1966) Due to geothermal activity on 

these islands, this ecosystem is very unusual compared to others. There are not many others with 

which we can compare it. These communities are still little studied. If we consider other sites 

outside this Antarctic area, these areas are populated by various vascular plants, such as ferns. 

These then support the growth of other bryophytes by their root systems. This makes them more 

tolerant of warmer soils. (Convey et al. 2000) Of the lichens recorded here, 52 % are found only 

in Antarctica, 11 % of mosses also occur. South American species are represented here by 32 %. 

As for liverworts, they mostly use only heated soil, 73 % of them are of South American origin. 

(Convey et al. 2000) Several of the islands are barren and inhospitable for all types of flora. These 

are continents rather than being referred to as islands, such as Bristol, Freezland and Wilson 

Rocks. (Fig. 4) The high level of endemic lichen species on the south side of the islands suggests 

that this flora originates from the ancient Antarctic flora. Unfortunately, this archipelago is very 

young, and we are not sure of this hypothesis. There is also a rule that mosses are kept in low-

lying areas along the coast. Water supplies can be better predicted. (Convey et al. 2000) The 

occurrence of many bryophytes and their migration from South America to the Antarctic region 

is highly dependent on local geothermal activity. It is a very important factor in disputing disputes 

on these and other islands. (Smith 1991) 
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Fig. 4: Map showing the 11 main islands of the South Sandwich Islands.  (Convey et al. 2000) 

 

Most of the other diatom taxa found here have very small boxes. Therefore, most 

scientists believe that they were also introduced here by birds. Many of these species have a very 

high saltwater tolerance. Such as Luticola mutica and Luticola muticopsis. Which actually makes 

them suitable candidates for such transmission. Transitional water taxa include Craspedostauros 

cf. indubitabilis (Bahls et al. 2013) and Chamaepinnularia cf. krookiformis (Krammer, 1992) Other 

species are, for example, Nitschia pusilla, which is also found here in brackish waters rich in 

electrolytes and has been found in parallel with Pinularia krooki and Achnanthes nickei. These 

two species have been found on foot sites of the marine Antarctic site. (Van de Vijver & amp; 

Beyens, 1997 b). 
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South Orkneys islands 

 

These islands are characterized by a cold oceanic climate, with an average annual 

temperature of - 3.5 ° C and an annual rainfall of 400 mm. The ice sheet lies over a continuous 

permafrost. Which is active to a depth of 40 cm to 2 m. Dominant are two main vegetation 

formations: the Antarctic herbal tundra and the more widespread Antarctic nonvascular 

cryptogamic tundra. Most of the ice-free area on the island is covered with cryptogams 

vegetation. (Cannone et al. 2016) 

South Shetland islands 

The island has a maritime Antarctic climate heavily influenced by westerly winds, resulting 

in higher rainfall and a milder climate than in mainland Antarctica. Livingston's geology consists 

of Jurassic-Cretaceous shales, sandstones, and canal rocks. It is usually snow-free, with barren 

and rocky, sparse vegetation, consisting mainly of lichens and mosses. (Sterken et al. 2015)  

 

Comparison of individual taxa across islands 

Moses and Liverworts 

 

Falkland Islands - Bryologically, the Falkland Islands are quite well, but unevenly, studied. 

Engel (1990) provided an excellent taxonomic and phytogeographic description of the liver flora 

of this area. He found 131 species of liverworts and hornbills in the archipelago, which represent 

an almost exclusively Australian element. The moss flora of the Falkland Islands was first 

summarized by Matteri (1986) who recorded 141 species and 20 varieties from the archipelago. 

Unlike liver plants, moss flora is phytogeographically more diverse, with more than 25% - the 

total number of species forming bipolar and cosmopolitan elements. (Ochyra a Broughton 2004) 

for example, Hygroamblystegium fuegianum, H. fuegianum var. skottsbergii and H. sordidoviride 

are identical to the protean Orthotheciella varia, whilst Drepanocladus fuegianus var. 

stenophyllus is synonymous with Warnstorfia fluitans (Ochyra & Matteri, 2001).  
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The South Orkneys are geothermally active islands with many bryophytes associated with 

them. Of the 35 species of mosses and nine species of liverworts known here, only four species 

of mosses were not associated with geothermal activity. This means that 50% of mosses and 

eight species of liverworts were found only on active heated ground. Some species that do not 

need actively heated soil occur on other islands of maritime Antarctica. Mainly in the southern 

habitats of the Sandwich Islands. Maximum temperatures here mean 40 - 47 ° C in the upper 0.5 

cm of vegetation surface, such temperatures are tolerated only by Campylopus introflexus. 

Maximum surface temperatures below this moss reached up to 75 ° C. Other bryophytes that 

regularly occur in the zonal vegetation included mosses Dicranella hookeri, Sanionia 

georgicouncinata, Pohlia nutans and Notoligotrichum trichodon, and liverworts Cryptochila 

grandiflora and Marchantia berteroana. Surface temperatures of 25 - 35 ° C and subsurface in 

these species, temperatures of 50 - 60 ° C were recorded. These exceptional plant communities 

illustrate their spread by transporting viable propagules to Antarctica. The longer-term existence 

of geothermal habitats on islands along the Scottish Arc can be individually fleeting and could 

provide refuge during periods of glacial expansion, facilitated by the subsequent recolonization 

of Antarctic terrestrial habitats. (Convey and Smith 2006) Terrestrial habitats isolated on a scale 

of meters to thousands of kilometres represent less than 0.5% of Antarctica's area. Cryptogams 

dominate their marine Antarctica, while phanerogams are limited to two species. The ecology, 

phytosociology, and biodiversity of these communities have been extensively studied. (Øvstedal 

and Smith 2001) Some species that are predominantly associated with soil heating, where they 

form present and fresh vegetation (eg Campylopus introflexus, Dicranella hookeri, Cryptochila 

grandiflora, Marchantia) berteroana), cannot survive the reduction or loss of warming. These 

species are either present only in the most active areas of the island or in very poor condition on 

an unheated surface. Thus, they can tolerate temperatures that usually occur in unheated places 

in summer, as the point temperature of the minimum obtained from most are comparable to the 

minimums recorded in unheated places. However, lower temperatures during longer seasons (eg 

air and ground) temperatures reported in March 1964 were 3 - 5 ° C colder) and short-term cold 

periods in summer are more likely to determine the survival of these species. (Convey and Smith 

2006) Studies in these environments are repeated, and the results from all studies agree. Thus, 

they support all the main idea that life on these islands is dependent on geothermal activity 

described as early as 1979 in a study (Longton 1979). 
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South Shetland Islands are represented by fifty species of bryophytes. On these islands, 

mosses can only be attached in places without permanent glaciation, which is not easy on these 

islands. The places of successful studies for the study of mosses are bays washed by sea water 

with an area of about 3 km2. Due to its small size, this area has a remarkably large biodiversity. 

On these islands, 21% of lichens are endemic, only 10% of bryophyte species have exclusively 

Antarctic distribution. (Sancho 1999) Bryoerythrophyllum recurvirostrum occurs on these islands. 

It is a rare component of Antarctic bryoflora. This species is very rare in continental Antarctica, 

where it occurs only in Princess Elizabeth Land and Queen Mary Land. It is also widely distributed 

but scattered in maritime Antarctica. Here on the coast of Loubet on the west side of the 

Antarctic Peninsula, it is very rare, but on the island of Alexander, where it extends south to 

latitude 71 ° 50 ′ south latitude, and on the east coast of the Antarctic Peninsula in James. Ross 

Island group, it is relatively common. In addition, B. recurvirostrum is occasionally rare in the peri-

Antarctic archipelago of South Orkney and in sub–Antarctic South Georgia. B. recurvirostrum is 

very rare in the southern Shetland Islands and has so far only been recorded from Livingston 

Island and King George Island. Here the species is recorded from the third island of this group; 

the heavily icy island of Nelson, where it was found in only one location. (Ellis et al. 2013) 

Lichens 

 

Falkland Islands - Lichens are important to the terrestrial ecosystem of the local 

environment. The famous botanist Joseph Dalton Hooker, the message "Nowhere in the world 

are lichens more noticeable than in the Falklands". Lichens are more "conspicuous" in the 

Falklands than anywhere else, and in part have poor tree cover. (Calvelo a Fryday 2006) The 

overview of local lichens includes a total of 408 taxa: 402 species and six other infrared taxa (four 

subspecies, one variety and one form) in 161 genera. They include 15 species of lichen 

mushrooms in 12 different genera. 165 species were first reported from the Falkland Islands. 

(Fryday et al. 2019) 

South Shetland islands are for the genera of lichens such as Caloplaca, Cladonia and 

Umbilicaria, these islands are of interest for the most suitable place in Antarctica. (Sancho 

1999). 
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Fig. 5:  Map of the Falkland Islands with marked sampling points. From the main sampling in 2001. Sampling took 
place at a total of 28 localities. (Flower 2012) 

Diatoms 

 

Falkland Islands - Research on diatoms begins in the Falkland Islands in 1913, published 

by Carlson along with flora on the Islas of Malvinas and Antarctica. Since 1990, floristic studies 

have alternated almost every six years. Flower described the most extensive diatom flora to date 

in 2005. He described 11 new taxa and reported 233 existing ones. These species occurred only 

in 28 localities. This proves the complexity of habitats, water chemistry, climatic conditions and 

isolation. (Jüttner et al. 2018) Most of the localities examined here have acidic water and of the 

28 localities examined, five were freshwater localities. The permanent waters (lakes or ponds) 

located in the lowland regions were < 2.5 m deep and simple. Only two localities of the lake were 

at an altitude of over 200 m and were relatively deep (> 10 m). (Flower 2005) 

Across the Falkland region, more than 180 taxa are identified at 28 localities, of which a 

significant minority (approximately 40%) are restricted or restricted to sub-Antarctic regions. 

(Fig. 5) Credited regionally endemic species Cymbella tsonka, Distrionella germanii, D. germanii 

F. acostata, Encyonema minutiformae, Frustulia neofrenguellii, Pinnularia biceps var. pusilla, 

Psammothidium incognitum, P. oblongellum, P. abundans and variety, 
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P. confusum. Search for the acidity of able-bodied waters on plains covered with heather, in these 

ponds’ significant dominants taxa Pinnularia and Eunotia exigua or taxa Aulacoseira and E. incisa. 

Cavinula pseudoscutiformis and Psammothidium tend to be characteristic sites with pH about 

values 5 and 6. In water sources with a risk of pH above 6, there was a tendency for less 

biodiversity than in water source areas. Species, taxa Staurosira and Staurosirella, with S. pinnata 

and S. elliptica often appeared here. (Flower et al. 2012) 

 

South Georgia islands – Records of diatoms on these islands are mostly purely historical 

records. Diatoms are used here to determine the sales of aquatic sea masses around the island. 

(Rembauville et al. 2016) Due to the glaciation of the island, the diatom habitats overlap 

considerably. As for freshwater diatoms, we find here Achnanthidium minutissimum, Amphora 

veneta, Craticula sp. Cymbella cistula, Discostella stelligera, Diploneis sp. Discostella stelligera, 

Fragilaria capucina, Fragilaria germainii, Fragilaria tenera, with D. stelligera and small 

Fragilariaceae, such as Staurosirella sp., Psuedostaurosira spp. The rest of diatom species include 

marine benthic and brackish taxa, including Cocconeis spp. A Navicula spp. (Berg et al. 2019) 

During one of the last revisions of the diatom flora, these species of Craticula australis, sp. nov., 

C. Obaesa, Sp. nov and C. petradeblockiana, sp. nov. (Van De Vijver et al. 2015) Four new species 

of diatoms belonging to the genera Achnanthidium, Placoneis, Geissleria and Stauroneis were 

observed during a survey of diatom flora at sea on several islands in maritime Antarctica and 

South Georgia. Based on light and scanning electron microscopic observations, when revised in 

2009, the following species are described as new: Achnanthidium lailae Van de Vijver sp. nov., 

Placoneis australis Van de Vijver et Zidarova sp. nov., Geissleria gabrielae Van de Vijver and 

Zidarova sp. nov. and Stauroneis nikolayi Zidarova sp. Nov. (Zidarova et al. 2009) 

 

South Sandwiches islands - As for what is not on this island, many species, such as 

multiple species on the islands of closer Antarctic continents. The reason is probably quite a large 

degree of isolation, unlike other island groupings. There are these islands that are very small, so 

it is possible that this is another factor for this biodiversity, although the size of the islands 

themselves, but also the size of this island grouping. Another limiting factor is the low silicon 

content, which is important for sharing diatoms. The 16 identified taxa are mixed sea, brackish 
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and freshwater diatoms.  (Convey et al. 2000) At the same time, sea diatoms occur here by direct 

infection from bird colonies migrating in the area. They are Achnanthes groenlandica, 

Thalasiosira gracilis, F. cylindrus an Fragilariopsis curta. (Smith 1991) 

 

South Orkneys islands and South Shetland islands - A total of 102 diatom taxa, belonging 

to at least 34 different genera, have been observed in recent and (sub) fossil sediments from 

lakes on these islands. As a result of recent major revisions of the Antarctic maritime area, all 

found can be identified by species. Despite great efforts and countless revisions of subantarctic 

diatoms, there are a large number of variations in individual species in these astrocs. The 

remaining taxa and species complexes are in urgent need of revision. This is especially true for 

all species of Nitzschia. So far, several species may not have been identified and are described as 

new species (eg Navicula sp. 1, B. Van de Vijver, unpubl. Res.). There are also other taxa (eg 

Pinnularia borealis s.l., Fragiliaria capucina s.l., U Nitzschia paleacea, Encyonema minutum) are 

found on these islands of considerable degrees of variation, which requires further study. 

Extensive diatom studies have revealed a variety of semicryptic data in many known diatom 

species (eg Behnke et al. 2004, Beszteri et al. 2007; for a review, see Mann (1999)). Studies have 

shown that very detailed analyzes are necessary at this site. Diatom morphometry indicated 

possible other species. It will therefore be necessary to perform a very detailed SEM analysis 

here. It is very likely that completely new species will appear here and are newly described here. 

(Sterken et al. 2015) An overview of species on these islands is given in detail in the appendix of 

this work. 
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Multidimensional comparison across islands 

 

Due to the amount of data and many factors, it was appropriate to use multidimensional data 

analysis, which will help us better understand the relationships between the environment itself 

and individual species. In this analysis, data that would help to confirm the transfer of individual 

species from island to island, for example by bird colonies, were omitted. Data for these analyses 

are missing here. It was therefore appropriate to focus on known biotic and abiotic factors, 

measured and reported in many analyses across research in this area. Only two-dimensional data 

projection cannot be used for this analysis of the environment. When searching for individual 

species and their representation, it was obvious that temperature in this locality will not be a 

factor that would affect the number of species. It was necessary to provide an overview of other 

abiotic factors. For comparison with numerous biotic and abiotic factors, DCA analysis was 

chosen due to length of gradient which was 5.58 and thus more suitable for unimodal rather than 

linear anallysis. It thus helped to better understand the relationships between vascular plant data 

and temperature, geographical location and age of individual islands. As was obvious at first 

glance, the vascular plants on the Scotia arc are mainly influenced by the geographical location 

and age, or the complexity of the individual islands. The south north position play also role but is 

less important (Fig. 7). The same pattern shows analysis of species richness on individual island 

which seems to be more dependent on longitude (corresponding with age of island) than 

latitude. (Fig. 6) The temperature is also affected by volcanic activity on many islands. Thanks to 

the gradual splitting of individual continental fragments, islands were formed at different times. 

This helped to stabilize the species representation and its further development. It is evident that 

islands of a larger character with a longer period of formation gave room for the development of 

a more complex environment than on small continental fragments, which are covered only with 

snow and no soil component. There is also no room for lagoons and gradual transitions between 

land and water. Many types of diatoms depend on the presence of the mosses in which we find 

them. Especially the species occurring on these small island fragments. As can be seen from the 

results of the analysis, the number of species affects the age of the island the most. The second 

factor influencing these numbers is the location of the individual islands. There is a noticeable 

decrease in more complex species of mosses, which are more towards lichens and diatom flora 

towards the South Pole. 
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Fig. 6:  DCA ordination diagram based on the presence and absence of individual species of non-vascular plants on 
subantarctic islands, the first axis explains 12.1 and the second 5.8% variability of data. 

0 6

0
5

summer Temp

mean Temp

S

W

7.57,5

12,5

2

14.5

SG1

SG2

SG3

SG4
SG5

SG6
SG7

SG8
SG9

SG10

SS11
SS12

SS13

SS14

SS15 SS16

SS17

SS18

SS19

SS20

SS21

SO22

SO23

SO24

SO25

SO26

SH27

SH28

SH29

SH30



21 
 

 

Fig. 7:  Species number of dominant groups of non-vascular plants in individual island in relation to latitude and 
longitude of the island, if significant linear regression is plotted. 

 

Data on non-vascular plants can be found in the appendix of this work. The appendix contains a 

total of 797 known species records. Of which 116 species of mosses, 24 species of liverworts, 500 

species of lichens and 157 species of diatoms. (Fig. 8) Of the species representation of mosses, 

46 are cosmopolitan and 26 are endemic. From the known records of liverworts, 12 species are 

cosmopolitan and 6 species are endemic. As for the lichen flora, there are 128 cosmopolitan 

species and 233 endemic species. Diatomaceous earth is represented by 46 cosmopolitan species 

and 14 as yet undetermined taxa. 
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Fig. 8: General view of the representation of individual groups of flora on the continental fragments of Scotia Arc. 

CONCLUSION 

 

This bachelor thesis focuses on non-marine nonvascular plants from the Scotia Arc area. 

Despite the very interesting geographical location, ocean origin number of interesting habitats, 

most of the archaeological flora of the archipelago is known only to a limited extent. This 

summary work is a proof of how the occurrence of lower plants in the Scotia Arc area affects not 

only the geographical position, biogeographical factors, but also the conditions on the individual 

islands. The islands are not far apart, but factors such as sea currents or the sale of air masses 

can affect basic biogeographical indicators and thus isolate some islands. Isolate and prevent the 

occurrence of a certain group of lower plants. It is not possible to rely on basic ecological rules 

when looking at such a large area of study, it is always important to define the area correctly. The 

islands in the Scotia Arc zone are of various sizes, from the smallest rocks to large islands, such 

as the Falklands, which are inhabited by the permanent inhabitants of this island. Islands closer 

to mainland Antarctica are covered in ice and snow for most of the year. Therefore, the 

occurrence of lower plants is limited to the bays and coves of these islands. Some bays are 

116

24
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157

Species representation of lower plants on the Scotia arc

Mosses Liverworts Lichens Diatoms
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without snow cover during the year, so they are a sufficient environment for lichens or mosses. 

These communities are also affected by the fact that there are large populations of seabirds, 

penguins, or pinnipeds and cetaceans. During their lifetime, they produce enough animal waste 

for the growth of lower plants. We must not neglect the infiltration of organisms, often 

associated with polar expeditions and their frequent activity on these islands. The Scotia Arc area 

has often been studied from the point of view of geology, botany, limnology, etc .... These studies 

have undergone innumerable revisions, mainly botanical studies. Unfortunately, always only on 

a specific island or bay. Areas after the retreat of the ice masses are often neglected because 

they are present on a certain island for only a short, given part of the year. Many expeditions 

deal with corrections for the determination of individual species, but do not deal with their 

possible interconnection and joint occurrence on remote islands. Only after reading the 

individual works is, it clears which, for example, the air masses influence the distribution of 

individual spores, or which bird populations contribute to the spread of these lower plants or 

diatoms, for example on feathers. It is also obvious that the distribution in this locality is 

maintained by the sea current together with the ice floes that move between the individual 

islands. As for the individual islands and their isolation, geothermal activity is very active on many 

islands. It contributes to the differentiation of flora, despite the fact that we bend between 

islands that are only a few hundred meters apart, or on one particular island, but in its more 

distant parts. It is therefore quite clear why current scientific expeditions examine only a given 

part of the island complex or individual bays. It is therefore very likely that this area will still 

arouse great interest, not only botanists, geologists, biogeographers ...... But it must be said that 

the determination of species on these islands cannot be constantly revised and often come to 

new species. only by performing the tenth revision in order on a given island or bay. It is necessary 

to pay attention to the similarities between biota in individual localities and to better structure 

this large area. Unfortunately, there is not much work that would deal with this topic, rather 

none. So, I hope that I have at least provided an insight into this issue, which no one has been 

dealing with much to date, and presented the need to address the similarities in these localities 

to help us consider and research diatoms and their distribution in continental Antarctica. 

 

 

 



24 
 

REFERENCES 

 
ADIE, Raymond J., 2013. The Geology of Antarctica. In: Antarctic Research: The Matthew Fontaine 

Maury Memorial Symposium [online]. B.m.: American Geophysical Union (AGU), s. 26–39 

[vid. 2019-07-20]. ISBN 978-1-118-66878-8.  

Anon., 1900. Flora criptogámica de Tierra del Fuego. B.m.: Fundación para la Educación, la 

Ciencia y la Cultura.  

BAHLS, Loren, John PIERCE, Randy APFELBECK a Lois OLSEN, 2013. Encyonema droseraphilum sp. 

nov. (Bacillariophyta) and other rare diatoms from undisturbed floating-mat fens in the 

northern Rocky Mountains, USA. Phytotaxa [online]. 127(1), 32–48 [vid. 2019-08-04]. 

ISSN 1179-3163. 

BARKER P. F., GRIFFITHS D. H., SUTTON JOHN, SABINE P. A. a SKELHORN R. R., 1972. A Discussion 

on volcanism and the structure of the Earth – The evolution of the Scotia Ridge and Scotia 

Sea. Philosophical Transactions of the Royal Society of London. Series A, Mathematical 

and Physical Sciences [online]. 271(1213), 151–183 [vid. 2019-08-02]. 

BARKER, P. F. a J. BURRELL, 1977. The opening of Drake Passage. Marine Geology [online]. 25(1), 

Circum-Antartic Marine Geology, 15–34 [vid. 2019-07-22]. ISSN 0025-3227. 

BARKER, Peter F., 2001. Scotia Sea regional tectonic evolution: implications for mantle flow and 

palaeocirculation. Earth-Science Reviews [online]. 55(1), 1–39 [vid. 2019-08-02]. 

ISSN 0012-8252. 

BERG, Sonja, Duanne A. WHITE, Sandra JIVCOV, Martin MELLES, Melanie J. LENG, Janet 

RETHEMEYER, Claire ALLEN, Bianca PERREN, Ole BENNIKE a Finn VIEHBERG, 2019. 

Holocene glacier fluctuations and environmental changes in subantarctic South Georgia 

inferred from a sediment record from a coastal inlet. Quaternary Research [online]. New 

York: Cambridge Univ Press, 91(1), 132–148. ISSN 0033-5894. 

BERGSTROM, Dana M. a Steven L. CHOWN, 1999. Life at the front: history, ecology and change 

on Southern Ocean islands. Trends in Ecology & Evolution [online]. 14(12), 472–477 

[vid. 2019-08-03]. ISSN 0169-5347. 

BOHOYO, F., R. D. LARTER, J. GALINDO-ZALDÍVAR, P. T. LEAT, A. MALDONADO, A. J. TATE, M. M. 

FLEXAS, E. J. M. GOWLAND, J. E. ARNDT, B. DORSCHEL, Y. D. KIM, J. K. HONG, J. LÓPEZ-

MARTÍNEZ, A. MAESTRO, O. BERMÚDEZ, F. O. NITSCHE, R. A. LIVERMORE a T. R. RILEY, 

2019. Morphological and geological features of Drake Passage, Antarctica, from a new 

digital bathymetric model. Journal of Maps [online]. 15(2), 49–59 [vid. 2020-08-01]. 

ISSN 1744-5647. 

CALVELO, Susana a Alan M. FRYDAY, 2006. New reports of lichens from Argentine Tierra del 

Fuego and the Falkland Islands (Islas Malvinas). The Bryologist [online]. B.m.: The 

American Bryological and Lichenological Society, 109(3), 372–380 [vid. 2020-08-13]. 

ISSN 0007-2745, 1938-4378. 

CANNONE, Nicoletta, M. GUGLIELMIN, P. CONVEY, M. R. WORLAND a S. E. FAVERO LONGO, 2016. 

Vascular plant changes in extreme environments: effects of multiple drivers. Climatic 

Change [online]. 134(4), 651–665 [vid. 2020-08-01]. ISSN 1573-1480. 



25 
 

CHAPUIS, J. L., P. BOUSSÈS a G. BARNAUD, 1994. Alien mammals, impact and management in the 

French sub-Antarctic islands. Biological Conservation [online]. 67(2), 97–104 [vid. 2019-

08-03]. ISSN 0006-3207. 

CHOWN, S. L., N. J. M. GREMMEN a K. J. GASTON, 1998. Ecological Biogeography of Southern 

Ocean Islands: Species‐Area Relationships, Human Impacts, and Conservation. The 

American Naturalist [online]. 152(4), 562–575 [vid. 2019-08-03]. ISSN 0003-0147. 

CLARKE, Andrew a Raymond J. G. LEAKEY, 1996. The seasonal cycle of phytoplankton, 

macronutrients, and the microbial community in a nearshore antarctic marine ecosystem. 

Limnology and Oceanography [online]. 41(6), 1281–1294. ISSN 1939-5590.  

CONVEY, P. a R. I. Lewis SMITH, 2006. Geothermal bryophyte habitats in the South Sandwich 

Islands, maritime Antarctic. Journal of Vegetation Science [online]. 17(4), 529–538. 

ISSN 1654-1103.  

CONVEY, P., R. I. LEWIS SMITH, D. A. HODGSON a H. J. PEAT, 2000. The flora of the South 

Sandwich Islands, with particular reference to the influence of geothermal heating. 

Journal of Biogeography [online]. 27(6), 1279–1295 [vid. 2019-08-03]. ISSN 0305-0270. 

COX, C. Barry, Peter D. MOORE a Richard LADLE, 2016. Biogeography: An Ecological and 
Evolutionary Approach. B.m.: John Wiley & Sons. ISBN 978-1-118-96858-1. 

CURTIS, Michael L., Michael J. FLOWERDEW, Teal R. RILEY, Martin J. WHITEHOUSE a J. Stephen 

DALY, 2010. Andean sinistral transpression and kinematic partitioning in South Georgia. 

Journal of Structural Geology [online]. 32(4), 464–477 [vid. 2019-08-02]. ISSN 0191-8141. 

DALZIEL, Ian W.D., Lawrence A. LAWVER, Ian O. NORTON a Lisa M. GAHAGAN, 2013. The Scotia 

Arc: Genesis, Evolution, Global Significance. Annual Review of Earth and Planetary 

Sciences [online]. 41(1), 767–793 [vid. 2019-07-20]. ISSN 0084-6597. 

DE VIJVER, Bart Van a Louis BEYENS, 1997. The epiphytic diatom flora of mosses from Strømness 

Bay area, South Georgia. Polar Biology [online]. 17(6), 492–501. ISSN 1432-2056.  

ELLIS, L. T., A. K. ASTHANA, R. GUPTA, V. NATH, V. SAHU, H. BEDNAREK-OCHYRA, R. OCHYRA, B. 

CYKOWSKA, S. Calvo ARANDA, E. FISCHER, R. GABRIEL, P. GÓRSKI, N. GREMMEN, H. 

HESPANHOL, L. E. KURBATOVA, R. I. Lewis SMITH, D. G. LONG, D. BELL, F. MOGRO, C. 

SÉRGIO, C. A. GARCIA, S. STOW, A. MARTINS, V. R. SMITH, J. VÁŇA a. VANDERPOORTEN, 

2013. New national and regional bryophyte records, 34. Journal of Bryology [online]. B.m.: 

Taylor & Francis, 35(1), 62–70 [vid. 2020-08-02]. ISSN 0373-6687. 

FLOWER, R. J., 2005. A Taxonomic and Ecological Study of Diatoms from Freshwater Habitats in 

the Falkland Islands, South Atlantic. Diatom Research [online]. B.m.: Taylor & Francis, 

20(1), 23–96 [vid. 2020-08-11]. ISSN 0269-249X. 

FLOWER, Roger J., Martin KERNAN, Phillipa E. NOON a Vivienne J. JONES, 2012. On the factors 

affecting distributions of freshwater diatom species in a remote South Atlantic 

archipelago. European Journal of Phycology [online]. 47(3), 291–309. ISSN 0967-0262.  

FOLDVIK, Arne a Tor GAMMELSRØD, 1988. Notes on Southern Ocean hydrography, sea-ice and 
bottom water formation. Paleogeography, Paleoclimatology, Paleoecology [online]. 
67(1), 3–17 [vid. 2019-08-02]. ISSN 0031-0182. 

FRYDAY, Alan, Alan ORANGE, Teuvo AHTI, Dag ØVSTEDAL a Dafydd CRABTREE, 2019. An 
annotated checklist of lichen-forming and lichenicolous fungi reported from the Falkland 
Islands (Islas Malvinas). 8, 1–100. 



26 
 

HALL, Kevin J., 1990. Quaternary glaciations in the Southern Ocean: Sector 0° long. –180° long. 

Quaternary Science Reviews [online]. 9(2), 217–228 [vid. 2019-08-03]. ISSN 0277-3791. 

HERVÉ, F., R. J. PANKHURST, C. M. FANNING, M. CALDERÓN a G. M. YAXLEY, 2007. The South 

Patagonian batholith: 150 my of granite magmatism on a plate margin. Lithos [online]. 

97(3), 373–394 [vid. 2019-08-02]. ISSN 0024-4937. 

JÜTTNER, Ingrid, Bart Van de VIJVER, David M. WILLIAMS, Horst LANGE-BERTALOT a Luc ECTOR, 

2018. The genus Eunotia (Bacillariophyta) in the Falkland Islands and species-area 

relationships in sub-Antarctic islands. Diatom Research [online]. B.m.: Taylor & Francis, 

33(4), 413–452 [vid. 2020-08-11]. ISSN 0269-249X. 

KAWECKA, Barbara, Maria OLECH, Maria NOWOGRODZKA-ZAGÓRSKA a Bronisław WOJTUŃ, 

1998a. Diatom communities in small water bodies at H. Arctowski Polish Antarctic Station 

(King George Island, South Shetland Islands, Antarctica). Polar Biology [online]. 19(3), 

183–192. ISSN 1432-2056.  

KENNETT, James P., 1977. Cenozoic evolution of Antarctic glaciation, the circum-Antarctic Ocean, 

and their impact on global palaeoceanography. Journal of Geophysical Research (1896-

1977) [online]. 82(27), 3843–3860 [vid. 2019-08-02]. ISSN 2156-2202. 

KITNER, Miloslav a Aloisie POULÍCKOVÁ, 2003. Littoral diatoms as indicators for the 

eutrophication of shallow lakes. Hydrobiologia [online]. 506(1), 519–524. ISSN 1573-

5117.  

KOPALOVÁ, Kateřina, Linda NEDBALOVÁ, Daniel NÝVLT, Josef ELSTER a Bart VAN DE VIJVER, 

2013. Diversity, ecology and biogeography of the freshwater diatom communities from 

Ulu Peninsula (James Ross Island, NE Antarctic Peninsula). Polar Biology [online]. 36(7), 

933–948. ISSN 1432-2056.  

KRAMMER, K. Pinnularia eine Monographie der europaischen Taxa. Biblioth. Diatomol, 1992, 26: 

1-353. 

LI, SU-PING, Ryszard OCHYRA, Peng-Cheng WU, Rodney D. SEPPELT, Ming-Hong CAI, Hai-Ying 

WANG a Cheng-Sen LI, 2009. Drepanocladus longifolius (Amblystegiaceae), an addition to 

the moss flora of King George Island, South Shetland Islands, with a review of Antarctic 

benthic mosses. Polar Biology [online]. 32(10), 1415–1425 [vid. 2019-08-04]. ISSN 1432-

2056. 

LODOLO, Emanuele a Alejandro Alberto TASSONE, 2010. Gateways and climate: The Drake 

Passage opening [online]. [vid. 2019-07-20]. ISSN 0006-6729. 

LONGTON, R. E. Botanical studies in the Antarctic during the 1963-64 and 1964-65 

seasons. British Antarctic Survey Bulletin, 1966, 10: 85-95. 

LONGTON, R. E., 1979. Vegetation ecology and classification in the Antarctic Zone. Canadian 

Journal of Botany [online]. 57(20), 2264–2278 [vid. 2019-08-03]. ISSN 0008-4026. 

MACARTHUR, Robert H. a Edward O. WILSON, 2001. The Theory of Island Biogeography. B.m.: 
Princeton University Press. ISBN 978-0-691-08836-5. 

MALDONADO, Andrés, Ian W. D. DALZIEL a Philip T. LEAT, 2015. The global relevance of the Scotia 

Arc: An introduction. Global and Planetary Change [online]. 125, A1–A8 [vid. 2019-07-20]. 

ISSN 0921-8181.  

MARTOS, Yasmina M., Jesús GALINDO‐ZALDÍVAR, Manuel CATALÁN, Fernando BOHOYO a Andrés 

MALDONADO, 2014. Asthenospheric Pacific-Atlantic flow barriers and the West Scotia 

Ridge extinction. Geophysical Research Letters [online]. 41(1), 43–49. ISSN 1944-8007.  



27 
 

MATTERI, Cm, 1986. The Moss Flora of the Falkland Islands, Its Habitat and Distribution. Nova 

Hedwigia. 43(1–2), 159-. ISSN 0029-5035.  

MURPHY EUGENE J, TRATHAN PHILIP N, WATKINS JON L, REID KEITH, MEREDITH MICHAEL P, 

FORCADA JAUME, THORPE SALLY E, JOHNSTON NADINE M, a ROTHERY PETER, 2007. 

Climatically driven fluctuations in Southern Ocean ecosystems. Proceedings of the Royal 

Society B: Biological Sciences [online]. 274(1629), 3057–3067.  

MURPHY, Eugene J a Eileen E HOFMANN, 2012. End-to-end in Southern Ocean ecosystems. 

Current Opinion in Environmental Sustainability [online]. 4(3), Aquatic and marine 

systems, 264–271. ISSN 1877-3435.  

NOWLIN, W. D. a Walter ZENK, 1988. Westward bottom currents along the margin of the South 

Shetland Island Arc. Deep Sea Research Part A. Oceanographic Research Papers [online]. 

35(2), 269–301. ISSN 0198-0149.  

Ochyra R, Matteri CM. 2001. Amblystegiaceae. In: Guerrera SA, Gamundi de Amos I, Matteri CM, 

eds. Flora criptoga´mica de Tierra del Fuego. Tomo 14, Fasciculo 10. Buenos Aires: Consejo 

Nacional de Investigaciones Cientı´ficas y Te´cnicas de la Republica Argentina, 1–96. 

OCHYRA, R. a D. A. BROUGHTON, 2004a. New moss records from the Falkland Islands. Journal of 

Bryology [online]. 26, 226–230. ISSN 0373-6687.  

OCHYRA, Ryszard, Dafydd CRABTREE a Ray TANGNEY, 2015. Studies on mosses in the Falkland 

Islands: I. Bucklandiella and Codriophorus (Grimmiaceae). Cryptogamie, Bryologie 

[online]. 36(3), 289–310. ISSN 1290-0796, 1776-0992.  

OCHYRA, Ryszard, Halina BEDNAREK-OCHYRA a Ronald I. LEWIS SMITH, 2002. New and rare moss 

species from subantarctic South Georgia [online] [vid. 2019-08-03].  

OLECH, Maria, 1989. Lichens from the Admiralty Bay region, King George Island (South Shetland 

Islands, Antarctica). Acta Societatis Botanicorum Poloniae [online]. 58(3), 493–512. 

ISSN 2083-9480.  

ØVSTEDAL, D. O. a R. I. Lewis SMITH, 2001. Lichens of Antarctica and South Georgia: A Guide to 
Their Identification and Ecology. B.m.: Cambridge University Press. ISBN 978-0-521-
66241-3.  

PUTZKE, Jair, Camila G. ATHANÁSIO, Margéli Pereira DE ALBUQUERQUE, Filipe C. VICTORIA a 

Antonio B. PEREIRA, 2015. Comparative study of moss diversity in South Shetland Islands 

and in the Antarctic Peninsula. Revista Chilena de Historia Natural [online]. 88(1), 6. 

ISSN 0717-6317.  

REMBAUVILLE, M., C. MANNO, G. A. TARLING, S. BLAIN a I. SALTER, 2016. Strong contribution of 

diatom resting spores to deep-sea carbon transfer in naturally iron-fertilized waters 

downstream of South Georgia. Deep-Sea Research Part I-Oceanographic Research Papers 

[online]. Oxford: Pergamon-Elsevier Science Ltd, 115, 22–35. ISSN 0967-0637. 

RUDMOSE BROWN N, Mossman RC, Pirie JHH. 1906. The Voyage of the “Scotia”: Being the 
Record of a Voyage of Exploration in the Antarctic Seas. London: Blackwood & Sons ISBN 
0-7081-1058-4. 

SANCHO, L.G., F. Schulz, B. Schroeter & L. Kappen (1999) Bryophyte and lichen flora of South Bay 

(Livingston Island: South Shetland Islands, Antarctica). ResearchGate [online] [vid. 2020-

08-02]. 

SCHER, Howie D. a Ellen E. MARTIN, 2006. Timing and Climatic Consequences of the Opening of 

Drake Passage. Science [online]. 312(5772), 428–430. ISSN 0036-8075, 1095-9203.  



28 
 

SMITH, R. I. Lewis, 1991. Exotic sporomorpha as indicators of potential immigrant colonists in 

Antarctica. Grana [online]. 30(2), 313–324 [vid. 2019-08-04]. ISSN 0017-3134, 1651-2049.  

SMITH, Ronald I. L., 1984. Terrestrial plant biology of the sub-Antarctic and Antarctic. In: R. M. 

LAWS, ed. Antarctic Ecology, vol. 1 [online]. London: Academic Press, s. 61–162 

[vid. 2019-08-03]. ISBN 978-0-12-439501-5. 

STERKEN, Mieke, Elie VERLEYEN, Vivienne J. JONES, Dominic A. HODGSON, Wim VYVERMAN, 

Koen SABBE a Bart VAN DE VIJVER, 2015. An illustrated and annotated checklist of 

freshwater diatoms (Bacillariophyta) from Livingston, Signy and Beak Island (Maritime 

Antarctic Region). Plant Ecology and Evolution [online]. B.m.: [Botanic Garden Meise, 

Royal Botanical Society of Belgium], 148(3), 431–455 [vid. 2020-08-13]. ISSN 2032-3913. 

VAN DE VIJVER, Bart, Katerina KOPALOVA a Ralitsa ZIDAROVA, 2015. Three new Craticula species 

(Bacillariophyta) from the Maritime Antarctic Region. Phytotaxa [online]. Auckland: 

Magnolia Press, 213(1), 35–45. ISSN 1179-3155. 

VAN DE VIJVER, Bart; BEYENS, Louis. Freshwater diatoms from some islands in the maritime 

Antarctic region. Antarctic science, 1997, 9.4: 418-425. 

VAN DER PUTTEN, N., D. MAUQUOY, C. VERBRUGGEN a S. BJORCK, 2012. Subantarctic peatlands 

and their potential as palaeoenvironmental and palaeoclimatic archives. Quaternary 

International [online]. Oxford: Pergamon-Elsevier Science Ltd, 268, 65–76. ISSN 1040-

6182. 

VÁŇA, Jiří, Halina BEDNAREK-OCHYRA a Beata CYKOWSKA, 2009. Two new species of liverworts 

from the subantarctic Prince Edward Islands. Nova Hedwigia [online]. 89(1–2), 121–129.  

WHITTAKER, Robert J., School of Geography Robert J. WHITTAKER, José Maria FERNANDEZ-
PALACIOS a Departamento de Ecologia Facultad de Biologia Josi Maria FERNANDEZ-
PALACIOS, 2007. Island Biogeography: Ecology, Evolution, and Conservation. B.m.: OUP 
Oxford. ISBN 978-0-19-856611-3. 

WIERZGOŃ, Mariusz, Tomasz SUCHAN a Michał RONIKIER, 2018. Two additions to the moss flora 

of the South Shetland Islands in the maritime Antarctic [online]. [vid. 2019-08-04]. 

ISSN 2083-9480.  

ZIDAROVA, Ralitsa, Bart VAN DE VIJVER, Gabriela MATALONI, Katerina KOPALOVA a Linda 

NEDBALOVA, 2009. Four new freshwater diatom species (Bacillariophyceae) from 

Antarctica. Cryptogamie Algologie. Paris: Adac-Cryptogamie, 30(4), 295–310. ISSN 0181-

1568.  

ZIDAROVA, Ralitsa, et al. Diatoms from the Antarctic Region, Maritime Antarctica. 2016. 

Iconographia Diatomologica; 24, Koeltz Botanical Books, 2016, ISBN 978-3-946583-05-9. 

  



29 
 

APENDIX 

  



30 
 

 

  



31 
 

 

 

 

  

  



32 
 

 

  

  



33 
 

 

 

 

 

 

  

  



34 
 

 

 

  

  



35 
 

 

  



36 
 

 

  



37 
 

 

 

 

 

 

 

 

 

 

 

 

  



38 
 

 

  



39 
 

 

  



40 
 

 

  



41 
 

 

  



42 
 

 

  



43 
 

 

  



44 
 

 

  



45 
 

 

  



46 
 

 

 

  

  



47 
 

 

  



48 
 

  



49 
 

 


