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Abstract: One hundred and ten lichen and fifty bryophyte species are reported from the vicinity of
the Spanish Antarctic research station Juan Carlos I. (BAE; Livingston Island, South Shetland
Islands). The study site consists of an ice-free area of around 3 km2 on the southern coast of South
Bay. Considering its small extent this area has a remarkably large biodiversity. The present catalogue
is the largest so far reported for any single Antarctic locality. For some lichen genera such as
Caloplaca, Cladonia and Umbilicaria, this part of Livingston Island probably has the highest
species diversity of any site in the Antarctic region. We found very different phytogeographic
patterns for lichens and bryophytes. Whereas 21 % of the lichen species are endemic, only 10% of the
bryophyte species have an exclusively Antarctic distribution. In contrast, bryophytes with a Southern
Hemisphere distribution contribute 31 % to the bryophyte flora, while only 10% of the studied
lichens have this pattern of distribution. Ecology, distribution and taxonomic status of some of the
recorded species are also briefly discussed.

Lichens and mosses are the predominant elements of the terrestrial vegetation of
Antarctica. In fact, the Antarctic is the only major land mass vegetated almost entirely
by cryptograms (Skottsberg 1960). Apart from isolation of land masses climatic
differences determine the biodiversity and the distribution of the vegetation. Holdgate
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(1964) and Longton (1979) distinguished between maritime and continental regions
the former comprising the west coast of the Antarctic Peninsula and adjacent islands.
The maritime Antarctic is characterised by relatively small seasonal and diurnal
temperature changes and a comparatively mild summer with mean monthly air
temperatures of c. 0-2°C and with mean monthly winter temperatures not lower than
-20°C (Longton 1988). Under these climatic conditions a rich cryptogamic vegetation
is formed as patches or carpets or even larger coherent stands in ice-free areas. Most
of the lichen and bryophyte species reported for the Antarctic are found in the mari-
time region where also the only two native species of flowering plants occur.

Fig. 1. Map of the studied area showing the major named localities referred to in the text. The frame
of the enlarged map is ca. 4 x 2.5 Ian. Altitude is given in meters above sea level.

The lichen flora of the South Shetland Islands has been studied by different authors
(Lindsay 1971b, Allison & Smith 1973, Red6n 1985, Smith 1988a, 1988b, Jacobsen
& Kappen 1988, Aptroot & Knaap 1993). Similarly, Livingston Island, and in
particular the Johnson's Dock area, have been studied (Olech 1989; Sancho et al.
1990, 1992; Sancho & Sojo 1991) indicating the considerable floristic richness of
this region. In the present floristic account, the taxonomic division and nomenclature
of the lichens follow the monographs for the Antarctic of the genera Acarospora
(Castello & Nimis 1994a), Alectoria, Cornicularia (Lamb 1964), Buellia (Lamb
1968), Caloplaca (Sochting & Olech 1995), Candelariella (Castello & Nimis 1994b),



Cladonia (Stenroos 1993), Lecidea s.l. (Hertel 1984), Rinodina (Lamb 1968),
Stereocaulon (Smith & Ovstedal 1991), Usnea (Walker 1985) and Umbilicaria
(Lindsay 1969, Filson 1987, Sancho et al. 1992). The critical revision by Castello &
Nimis (1995) on the Antarctic lichens has also been taken into account.

For the determination of the bryophytes the monographs on the Antarctic genera
Polytrichum, Psilopilum, Sarconeurum, Pohlia, Andreaea (Greene et al. 1970),
Tortula (Lightowlers 1986a), Encalypta (Newton 1974), Dicranella and Distichium
(Newton 1977) and for hepatics (Ochyra & Vana 1989a, 1989b) were used. The
genera Bryum, Schistidium, Dicranoweisia and Ceratodon are poorly studied, causing
confusion with Antarctic material, because of variable morphology or lack of
sporophytes. During the last two decades extensive exploration of the moss flora of
the maritime Antarctic was carried out mainly by R. 1. Lewis Smith (Smith 1972,
1988a, 1988b, 1996, Smith & Comer 1973, Allison & Smith 1972). Additional
information by H. Robinson (1972) and R. Ochyra (e.g. Ochyra & Van a 1989a,
1989b) and, for the South Bay area, have been provided by Lindsay (1971b), Robinson
(1972) and Olech (1989), but the total of studied species did not exceed 20.

Between 1989 and 1996 six summer expeditions to the Spanish station Juan Carlos 1.
(BAE) were undertaken to investigate different aspects of the terrestrial ecology and
the flora of South Bay (Livingston Island). It was known that this small area has an
exceptional floristic richness. The aim of this work is to offer a comprehensive
description of the flora and vegetation of this area, as a document for future
investigations of the terrestrial ecology. The present check list is based on the
examination of more than 700 specimens of lichens, which are contained in the
MAP (Fac. Farmacia, Universidad Complutense, Madrid, Spain), and 250 specimens
of mosses and lichens housed in the Herbarium Antarcticum Kiel.

Area description

The South Shetland Islands are located north-west of the Antarctic Peninsula, the
largest being King George Island and Livingston Island. The main geomorphological
feature of Livingston Island is the notable contrast between the south-east mountain
range (Friesland Mountains, 1700 m) and the relatively flat ice-free north-west region
(Byers Peninsula). South Bay (620 40' S, 600 23' W) is the natural border between
these regions. For this reason, the south side of South Bay is exposed to the mild and
humid north and north-west winds, but is protected against the cold and strong south
winds. The studied area consists of an ice-free region of around 3 km2 bordered by
Johnson's Dock and Argentine Bay. This area is formed by a complex of raised
beaches and glacial moraines (Lopez-Martinez et al. 1991; Sabat et al. 1992), coastal
cliffs and penguin rookeries. The highest point is Mount Reina Sofia (273 m). The
geology of the investigated area differs considerably from the rest of the island and
from the South Shetland Islands in general. Whereas most of Livingston Island and
the other islands are of volcanic origin, the investigated area consists of sedimentary
rocks. According to Smellie et al. (1984) the area can be assigned to the Miers Bluff
Formation, a sequence of shales and greywackes (turbiditic deposits) containing no
diagnostic fossils.



The summer season in the area is characterized by a relatively mild climate in
comparison with other stations in the South Shetland Islands (Bailon 1997). The
mean temperature during the summer months (December-February) 1988-1993 was
ca. 3°C, showing very little day/night oscillation. The average precipitation in summer
was around 200 mm and the relative air humidity averaged c. 80% but was frequently
above 90%. Rainfall or snow occurred on about 70% ofthe days during the summer
period (December-February). In more than half of this period the daily precipitation
was less than 0.2 mm. Obviously the relatively mild and humid summers contribute
to the development of the richness of the cryptogamic flora and its high biomass in
the studied area.

Vegetation

The locally dense vegetation cover eonsists of a mosaic of different communities
corresponding mainly with the relief and substratum and demonstrating a gradient
from coast to inland, but also the influence of temperature, nutrient availability and
water availability has to be considered.
Near the shoreline small stones and pebbles of raised beaches are covered by crustose
lichens with Caloplaca coralligera being the characteristic and also the most abun-
dant species. Wet places of the beach terraces are colonized by mosses, especially
Sanionia uncinata, Brachythecium austro-salebrosum and Bryum pseudotriquetrum.
On the more elevated beach terraces Usnea aurantiaco-atra grows densely on stable
pebbles whilst on sandy ground the moss Polytrichum piliferum and Peltigera didactyla
are more frequent.
The vertical slopes of coastal rocks and cliffs are almost completely covered by an
extensive lichen vegetation consisting of several growth forms, whereas mosses such
as Schistidium antarctici are scarce. The fruticose lichens Usnea antarctica and U.
aurantiaco-atra dominate and, above ca. 40 m a.s.l., Himantormia lugubris becomes
codominant. Near the coast the umbilicate species Umbilicaria antarctica, U. africana,
U. decussata, U. nylanderiana and U. kappeni are locally abundant. In these com-
munities Parmelia saxatilis is clearly the most abundant foliose lichen. Crustose
lichens reach a high diversity, especially in microhabitats where macrolichens are
absent. On rain-protected slopes only species of Caloplaca are present. On the base
of protruding rocks several species of Lecidea s.l. and Buellia form a dense crust
whereas higher on the rock, when competition with macrolichens begins, Rhizocarpon
geographicum s.l. becomes more abundant.
Under the influence of bird perching the composition of the epilithic lichen
communities changes dramatically. Ramalina terebrata becomes the dominant fruticose
lichen, very often associated with the nano-fruticose Bacidia stipata, Catillaria
corymbosa and Lecania brialmontii (see Follmann 1965). Foliose lichens mainly
belonging to the genera Physcia and Xanthoria, and associated with crustose species
such as Buellia anisomera and Rinodina petermannii occur close to the bird excrements.
Mosses such as Ceratodon purpureus, Polytrichum alpinum and Tortula princeps, the
green algae Prasiola crispa ssp. antarctica and the grass Deschampsia antarctica can
also be found. If the omithocoprophilous communities on rocks are influenced by



seaspray, the lichens Mastodia tesselata and Caloplaca lucens, together with several
species of Caloplaca are among the dominant species.
Farther inland the slopes of the hills are mostly covered by a closed carpet of mosses
and lichens. Most prominent are Sanionia uncinata, Polytrichum alpinum, Tortula
species, Pohlia cruda and Bartramia patens and the lichen species Stereocaulon
alpinum, Sphaerophorus globosus, Cladonia spp., Peltigera didactyla, Psoroma
hypnorum, Physconia muscigena and Coelocaulon epiphorellum. In such stands the
two vascular plants Deschampsia antarctica and Colobanthus quitensis are often
present, but they prefer moderately dry conditions.
The rocks and cliffs farther inland are also densely covered by lichens and mosses.
With increasing altitude the mosses Andreaea gainii andA. regularis gain importance.
Usnea aurantiaco-atra and Himantormia lugubris are the most prominent lichens
but are locally associated with Pseudephebe pubescens and Ps. minuscula. Umbilicaria
krascheninnikovii occurs only on inland cliffs, associated with U. decussata. There,
Aspicilia glacialis, Sporastatia testudinea and Buellia latemarginata are some of the
most characteristic crustose species. Cracks and fissures in these rocks provide a
habitat for several moss species including rarities (i.e. Dicranella hookeri, Didymodon
gelidus, Platydictya densissima and Bryoerythrophyllum recurvirostre).
Meltwater channels are frequently lined by a moss vegetation formed by Sanionia
uncinata, Calliergon sarmentosum, Brachythecium austro-salebrosum and Bryum
pseudotriquetrum. Schistidium rivulare is typical for the inundated zone of these
channels while the cyanolichens Placopsis contortuplicata and Leptogium puberulum
occur in temporarily wet snow beds.
Permanently wet snowbeds are often entirely covered by Calliergon sarmentosum.
In a slightly drier situation Sanionia uncinata, Bryum pseudotriquetrum and the
small hepatic Cephaloziella varians often intrudes into these stands.
On moraines near the glacier front no prominent vegetation is visible but, on clayey
substrate, the pioneer moss Pottia austro-georgica sometimes occurs. On boulders of
recent moraines crustose lichens such as Aspicilia glacialis, Amandinea coniops,
Buellia latemarginata, Caloplaca sublobulata and Rhizocarpon geographicum, con-
stitute the pioneer vegetation.
In areas above 80 m a.s.l, an association is formed around the rock bases consisting
entirely of the hepatics Herzogobryum teres, Anthelia juratzkana and Pachyglossa
dissitifolia.
Near the glacier fronts the species composition of South Bay becomes increasingly
depauperate but biomass is still high. Unexpected is the occurrence of both vascular
plants near the summit of Mount Reina Sofia, at the north slope, associated with a
poorly developed lichen community containing Stereocaulon alpinum and Placopsis
contortuplicata.
The different geology seemingly does not affect the structure of the vegetation, in
fact it is very similar to the described pattern given by Lindsay (l97lb) for the
whole South Shetland Islands.



Acarospora gwynnii Dodge & Rudolph

The specimens of Livingston Island show a more or less dispersed thallus formed by
smooth and quite flat areoles, as it is typical for A. petalina, a species previously
reported from South Bay (Sancho et al. 1990). However, according to Filson (1975)
and Castello & Nimis (1994a, 1994b) this species is considered to be synonymous
with A. gwynnii, the only species of Acarospora subgen. Xanthothallia cited by
Dodge (1973) that is currently accepted. In fact, all our specimens fit well into the
variability described by Castello & Nimis (1994a) for A. gwynnii. This species is
apparently endemic to Antarctica. It is common in continental Antarctica (Ovstedal
1986a, Seppelt et al. 1995) and also known from Antarctic Peninsula, South Shet-
land Islands and sub-Antarctic regions (Lindsay 1974). In South Bay A. gwynnii is
a rare species, growing only on protected overhanging rocks near the coast, on
defoliating rock surfaces with a very poor lichen colonisation.

Acarospora macrocyclos Vain.

Probably synonymous with A. siplei Dodge (Castello & Nimis 1995), a species
described from the maritime Antarctic (Dodge 1973).A. macrocyclos is quite common
in the sub-Antarctic islands and in the maritime Antarctic region (Red6n 1985). In
South Bay it is mainly growing near the coast, but also on the larger boulders of a
recent moraine 125 m a.s.l. (Sancho & Valladares 1993).

Amandinea coniops (Wahlenb. in Ach.) Scheid.
[syn. Buellia coniops (Wahlenb. in Ach.) Th. Fr.]

A bipolar species quite common in the maritime Antarctic (Smith 1972). In South
Bay very frequent on bird perches and other eutrophicated localities.

Aspicilia glacialis Dodge

Thallus small (0.5-1.5 em) more or less circular, areolate towards the centre somewhat
effigurate at the margins, whitish grey. Apothecia (0.3 -1 mm) typical for Aspicilia,
immersed, disk plane, dark grey, but usually covered by a whitish pruina. Spores
(13-16 x 7-8 flill) 8 per ascus, frequently not all of them well developed, hyaline,
unilocular, ellipsoidal. This species is known from the continental Antarctic (Seppelt
et al. 1995; Seppelt et al. 1996), where it was described (Dodge 1973). In South Bay
A. glacialis is only located on stones of young moraines, close to the glacier front,
belonging to the pioneer lichen community (Sancho & Valladares 1993). We have
not seen previous reports of this species from the maritime Antarctic.



External morphology similar to Lecidea marginata gr., but the asci have a dense
amylaceous tholus of the Catillaria-type (Hertel 1984). Quite common in the mari-
time Antarctic and sub-Antarctic islands (Hertel 1984). Very common in South Bay,
especially in the inland, growing together with Usnea aurantiaco-atra and
Himantormia lugubris.

Bacidia stipata Lamb

This nano-fruticose species is common in the maritime Antarctic (Lamb 1954, Red6n
1985), but has been also reported for Antarctic continent (OvstedalI986a). In South
Bay B. stipata is locally abundant, mainly on the cliffs visited by flying birds and
penguins.

Bacidia trachona (Ach.) Lettau

Thallus morphology and the shape and number of cells in the spores of our specimens
fit well with the description given by Ovstedal (l986a) in the first report of B.
trachona for the Antarctic. Previously reported as rare on Livingston Island (Olech
1989),B. trachona was frequently found in South Bay growing together with Placopsis
contortuplicata and Leptogium puberulum in melt water channels.

Bryoria chalybeiformis (L.) Brodo & Hawksworth

A bipolar species, which seems to be common in the South Shetlands and South
Orkney Islands (Lamb 1964, Smith 1972, Red6n 1985). Associated to mosses in
small and protected rock terraces. Not frequent.

Mainly distributed in the maritime Antarctic (Lamb 1968, Red6n 1985) but also
known from the sub-Antarctic (Ovstedal 1986b). In South Bay B. anisomera has
always been found on bird perches, where it is one of the most abundant crustose
lichen.

Buellia augusta Vainio

Apparently endemic to the maritime Antarctic (Lamb 1968, Red6n 1985) and South
Georgia (Lindsay 1973a). In South Bay it was always found growing on bird perches,
more abundant towards the coast.

Buellia c1adocarpiza Lamb

Dwarf-fruticose species locally abundant on bird perches and in most protected localities
of coastal cliffs visited by flying birds and penguins. It is a typical species of the
maritime Antarctic (Lamb 1968, Lindsay 1971b) and has also been reported from
some localities in the continental Antarctic (Kappen 1985, Red6n 1985, Smith 1988c).



Buellia granulosa (Darb.) Dodge

Apparently endemic to the maritime Antarctic (Lamb 1968, Redan 1985). In South
Bay it is a relatively common species, growing on small boulders and pebbles near
the coast.

Buellia latemarginata Darb.

Apparently endemic to the maritime Antarctic and sub-Antarctic (Lamb 1968, Lindsay
1973b, Filson 1974). In South Bay B. latemarginata is one of the most abundant
species of the pioneer lichen community on recent moraines (Sancho & Valladares
1993).

Buellia papillata (Somm.) Tuck.

This bipolar species had been reported by Lamb (1968) and Redan (1985) from only
one Antarctic locality (Ross Island). However, Olech (1989) mentioned B. papillata
as a frequent species on Livingston Island. We can confirm this report having found
B. papillata growing on raised beaches, mainly on small boulders, locally abundant.

Buellia russa (Hue) Darb.

Apparently endemic to the maritime Antarctic and to the sub-Antarctic (Lamb 1968,
Lindsay 1973b, Ovstedal1986a, b) it is a very common species in South Bay, growing
together with Carbonea assentiens (syn. Lecidea sciatrapha) on large boulders or on
the base of cliffs near the coast.

Caloplaca athallina Darb.

Endemic to the Antarctic. This species is known from the continental Antarctic as
well from the maritime Antarctic (Sochting & Olech 1995). Growing over cushions
of mosses, frequent in South Bay.

Caloplaca austroshetlandica (Zahlbr.) Sochting & Olech

Endemic species from the western Antarctic (Sochting & Olech 1995). C.
austroshetlandica is a pioneer species on rocks and boulders under the influence of
melt water. Scattered in South Bay.

Caloplaca cirrochrooides (Vain.) Zahlbr.

This species has an insul-Antarctic distribution (Sochting & Olech 1995), that includes
the maritime Antarctic and the sub-Antarctic islands. In South Bay C. cirrochrooides
has only been found growing on nutrient-enriched rocks in Punta Polaca and Caleta
Argentina.

Caloplaca citrina (Hoffm.) Th. Fr.

This bipolar species (Sochting & Olech 1995) is frequent in South Bay, where it
grows on rocks and mosses.



Caloplaca coralligera (Hue) Zahlbr.

This brown Caloplaca frequently develops dwarf-fruticose thalli. From the primary
horizontal thallus numerous vertical branches emerge which develop shrublike
ramifications during their further development (OU & Sancho 1993). C. coralligera
seems to be endemic to the maritime Antarctic (Dodge 1973). In South Bay it is a
very frequent lichen growing on rocks near the coast.

Caloplaca lucens (Nyl.) Zahlbr.

Antarctic and sub-Antarctic species (Sochting & Ovstedal 1992). In South Bay it is
common on rocks around the small penguin rookery of Caleta Argentina.

Caloplaca mille grana (Miill. Arg.) Zahlbr.

This is a sub-Antarctic species also known from Australia (Sochting & Olech 1995).
In South Bay C. millegrana is a frequent species, mainly growing on nutrient-enriched
rocks near the coast.

Caloplaca sublobulata (Nyl.) Zahlbr.

This is probably the most abundant Caloplaca in South Bay. It grows on nutrient-
enriched stones and cliffs near the coast, and also on boulders of recent moraines in
the inland (Sancho & Valladares 1993). C. sublobulata is a sub-Antarctic species,
also known from South America, Africa, Australia and New Zealand (Sochting &
Olech 1995).

Caloplaca tirolensis Zahlbr.

Bipolar and muscicolous species (Sochting & Olech 1995). In South Bay it grows on
dead mosses, sometimes together with C. athallina.

Candeiariella aurelIa (Hoffm.) Zahlbr.

This species differs from C. vitellina by its inconspicuous thallus and its 8-spored
asci. Previously, another 8-spored species, C. hallettensis (I.S. Murray) Ovstedal,
currently synonymous with C. flava (Dodge & Baker) Castello & Nimis, had also
been reported from Livingston Island (Olech 1989). C.flava shows a well-developed
granulose thallus and it is considered as endemic to the continental Antarctic (Castello
& Nimis 1994b). Olech (1989) listed C. flava as a rare species in South Bay. In the
present study, we could not find this species again. C. aurella is a cosmopolitan
species that has been reported from the South Shetland Islands as common (Aproot
& Knaap 1993). In South Bay it is locally an abundant species, growing on nutrients-
enriched stones near the coast.

Candeiariella vitellin a (Hoffm.) Mull. Arg.

This cosmopolitan species is common in South Bay, especially in the omithocopro-
philous community, together with species such as Ramalina terebrata, Xanthoria



candelaria and Buellia anisomera. The species is well known from the maritime
Antarctic (Smith 1972, Redan 1985, Jacobsen & Kappen 1988) and has been reported
from the Antarctic continent (Bowra et al. 1966, Castello & Nimis 1994b) also.

Carbonea assentiens (Nyl.) Hertel
(Syn. Lecidea sciatrapha Hue)

This species is characterised by the Lecanora type ascus (Hafellner 1984), the well
developed light-brown or colorless hypothecium and the black carbonaceous
excipulum. C. assentiens was previously reported by Hertel (1984) for the sub-
Antarctic islands, Kerguelen, Marion I. and Prince-Edward I. In South Bay this is a
very common species, growing over a wide altitudinal range, mainly on the bases of
rocks, probably indicating the average snow cover during the winter (Kappen et al.
1990).

Carbone a vorticosa (Plarke) Hertel
Very common in South Bay where it can be found along a broad altitudinal range,
from the coast to the summit of Mount Reina Sofia. In this area C. vorticosa shows
an almost completely endolithic thallus. This bipolar species seems to be relatively
common in the maritime Antarctic.

Catillaria corymbosa (Hue) Lamb
In South Bay this nano-fruticose species occurs in more or less openly exposed
microhabitats but always influenced by bird excrements. Following this ecological
variability several morphological and ecophysiological adaptations have been
described (Sojo et al. 1997). In South Bay C. corymbosa is frequent on the coastal
cliffs of Punta Polaca. It is endemic to the maritime Antarctic.

Cladonia borealis Stenroos
Cosmopolitan species scattered in South Bay, especially on ledges of the cliffs between
Caleta Espanola and Johnson's Dock. Common in the maritime Antarctic it was
previously reported from Livingston I. (Stenroos 1993).

Cladonia chlorophaea (Plarke ex Sommerf.) Sprengel
Cosmopolitan species common in South Bay mainly on raised beaches taking part in
moss-lichen communities. Common in the maritime Antarctic it was previously
reported for Livingston I. (Stenroos 1993).

Cladonia fimbriata (L.) Fr.

Cosmopolitan species. It has in Livingston I. the same ecology as C. chlorophaea.
Common in the maritime Antarctic and was previously reported for Livingston I.
(Stenroos 1993).



Cladonia galindezii Ovstedal

This endemic species of the maritime Antarctic (Stenroos 1993) is very common in
South Bay where it can be found on raised beaches and small hills together with
fruticose lichens such as Stereocaulon alpinum and Sphaerophorus globosus and
mosses. It was previously reported for Livingston I. (Stenroos 1993). The record of
C. cariosa (Ach.) Sprengel from South Bay (Olech 1989) is most probably based on
samples of C. galindezii.

Cosmopolitan species, common in South Bay showing the same ecology as C.
galindezii. Common in the maritime Antarctic it was previously reported from
Livingston I. (Stenroos 1993).

Cladonia pleurota (Flarke) Schaer.

Cosmopolitan species common in the maritime Antarctic but not previously reported
from Livingston I. In South Bay C.pleurota shows the same ecology as C. galindezii.

Cosmopolitan species common in South Bay having the same ecology as C. chloro-
phaea. Common in the maritime Antarctic and previously reported from Livingston I.
(Stenroos 1993).

Cladonia sarmentosa (J.D. Hooker & Taylor) Dodge

This species is widely distributed in the Southern Hemisphere, where it is known
from South America, Australia and New Zealand (Stenroos et al. 1992). In the
Antarctic C. sarmentosa is restricted to the maritime Antarctic region, it was
previously reported from Livington I. (Stenroos 1993). In South Bay it has the same
ecology and distribution as C. gracilis.

Cladonia squamosa Hoffm.

Cosmopolitan species common in South Bay having the same ecology as C.
chlorophaea. Common in the maritime Antarctic but not previously reported from
Livingston I. (Stenroos 1993).

Cladonia subulata (L.) Weber ex Wigg.

Cosmopolitan species seems to be rare in South Bay where it has been collected on
raised beaches near the Spanish Station. Common in the maritime Antarctic and
previously reported from Livingston I. (Stenroos 1993).



Coelopogon epiphorellus (Nyl. in Crombie) Brusse & Karnefelt
(Syn. Coelocaulon epiphorellum (Nyl. in Crombie) Kamefelt)

This species has a distribution restricted to the southern part of South America,
South Africa and the maritime Antarctic. Karnefelt (1986) suggests that C. epipho-
rellus is an ancient phytogeographical element, possible Jurassic in origin, developed
in the western zone of the ancient continent of Gondwana. Within the lichen flora of
Livingston 1. Caloplaca sublobulata and Umbilicaria africana also show this type
of distribution. In South Bay C. epiphorellus is a rare species known only from the
hills between the Spanish station and Johnson's Dock, always growing over mosses.

Coelocaulon aculeatum (Schreber) Link

Cosmopolitan species, common in South Bay, up to ca. 100 m a.s.l. growing over
mosses.

Dermatocarpon intestiniforme (Korb.) Hasse

Although the species has been recorded for the South Orkney Islands (Red6n 1985,
Smith 1992) and for the Antarctic Peninsula region (Lamb 1948, Smith 1993) we do
not know any previous report of this bipolar species for the South Shetland Islands.
In South Bay we only know one population of this species in Caleta Argentina,
where it is growing on moist rock faces near the coast.

Haematomma erythromma (Nyl.) Zahlbr.

Endemic in the sub-Antarctic islands and maritime Antarctic (Red6n 1985). It is a
common ornithocoprophytic species in South Bay.

Himantormia lugubris (Hue) Lamb

Endemic in the maritime Antarctic, this is a very common species in South Bay
where it can be found within a broad altitudinal range, from 30 m a.s.l. up to the
summit of Mount Reina Sofia. Always saxicolous, H. lugubris seems to be unable to
endure strong competition by other macrolichens (Kappen et al. 1987) as is typical
in the very rich communities of the coastal cliffs. Gas exchange experiments have
shown an extremely low photosynthetic rate in H. lugubris in comparison with other
Antarctic macrolichens (Kappen et al. 1987).

Endemic in the maritime Antarctic this species is ecologically similar to Catillaria
corymbosa. In South Bay L. brialmontii is a frequent species especially on coastal
rocks of Caleta Argentina, where it is growing together with Ramalina terebrata.



Lecanora albescens (Hoffm.) Branth & Rostrup

Cosmopolitan species, e.g. very common in Europe growing on more or less eutrophic
rocks (Wirth 1995). We do not know any previous record of this species for the
Antarctic. L. albescens was collected on a bird-influenced rock in Caleta Argentina.

Lecanora dispersa (Pers.) Sommerf.

This cosmopolitan species, very common in the Northern Hemisphere, has been
reported for Cockburn Island (Smith 1993). In South Bay L. dispersa is a pioneer
species, frequently growing on unstable pebbles with weak lichen cover.

Lecanora handelii Steiner

Pioneer lichen, in the Northern Hemisphere known to be a metallicolous species
(Poelt & Ullrich 1964). We do not know any previous mention of this species for the
Antarctic. In South Bay L. handelii was found between 15 and 60 m a.s.l growing
on overhanging northerly exposed rock faces.

Lecanora intricata (Ach.) Ach.

In the Northern Hemisphere L. intricata shows an arctic-alpine distribution (Wirth
1995). No previous report is known for the Antarctic region. We have collected it on
Cerro Liquen, 70 m a.s.!.

Lecanora margaritae Hue

This is an endemic species in the maritime Antarctic (Dodge 1973). No previous
report of this species from the South Shetland Islands is known. In South Bay L.
margaritae is an occasional species, growing on vertical rock faces near the coast.

Lecanora miranda Hue

Known from the South Shetland Islands, this species seems to be restricted to the
northern part of the maritime Antarctic (Dodge 1973). In South Bay L. miranda has
a similar distribution as L. margaritae.

Lecanora physciella (Darb.) Hertel

Apparently an Antarctic endemic. L. physciella was described from the continental
Antarctic (Hertel 1984) but it has been later collected in the Antarctic Peninsula
region (Smith 1993). In South Bay we have collected this species in a single locality,
Pico Radio, 120 m a.s.l.

Lecanora polytropa (Hoffm.) Rabh.

This cosmopolitan species is common in the maritime Antarctic (Red6n 1985). In
South Bay L. polytropa is an occasional species, frequent in pioneer communities,
growing on boulders of recent moraines (Sancho & Valladares 1993).



Lecidea sp. (n° 2414 sensu Herte11984)

According to Hertel (1984) Lecidea 2414 is related to L. lapicida, having an amyloide
medulla, 1+ violet, whereas the medulla of Lecidea 2414 is 1-. Hertel mentions this
species from the sub-Antarctic islands. It is probably new for the South Shetland 1.
In South Bay Lecidea sp. is growing on hard rocks, always above 120 m a.s.l.

Lecidea atrobrunnea (Ram.) Schaerer

This bipolar brown Lecidea is relatively common in the Antarctic Peninsula (Hertel
1984, Red6n 1985) and it was previously reported from Livingston Island (Olech
1989). In South Bay L. atrobrunnea is a very common species growing on exposed
rock surfaces from the coast up to the summit of Mount Reina Sofia.

Lecidea lapicida (Ach.) Ach.

Cosmopolitan species very common in the Northern Hemisphere. In the Antarctic L.
lapicida has been reported from the sub-Antarctic islands (Hertel 1984) and from
Livingston Island (Olech 1989). In South Bay it is a common species, especially in
the Pico Radio region.

Lecidella stigmatea (Ach.) Hertel & Leuckert

Bipolar species, previously recorded for Livingston Island (Olech 1989). We collected
this species in only one locality, on vertical rock faces near the coast.

Lecidella wulfenii (Hepp) Korber

This bipolar muscicolous species has been previously reported from Livingston Is-
land by Olech (1989), where it is frequently growing on moss carpets near the coast.
It was fIrst recorded for the Antarctic from King George Island (Jacobsen & Kappen
1988).

Lepraria neglecta (Nyl.) Erichs.
This cosmopolitan species grows on moss cushions over a wide altitudinal range. L.
neglecta has been previously reported from Livingston Island (Olech 1989).

Leptogium puberulum Hue
Endemic to the maritime Antarctic and to the sub-Antarctic (Smith 1972, Lindsay
1974, 1975, JOrgensen 1986) this is a very common species in South Bay. In this
area L. puberulum prefers moist habitats that are supplied by snowmelt during spring
and summer (Schlensog et al. 1997) usually sharing this habitat with Placopsis
contortuplicata.

Massalongia carnosa (Dicks.) Korber

Muscicolous species with a bipolar distribution, quite common in the South Shet-
land Islands (Red6n 1985). In South Bay it is a very common species growing on
mosses, mainly Andreaea spp.



Mastodia tesselata (Hook. & Harv.) Hook. & Harv.

Bipolar species restricted to areas strongly influenced by bird excrements. M. tesselata
is common in the maritime Antarctic (Redan 1985). In South Bay it is especially
frequent in Caleta Argentina, growing on rocks near or within penguin colonies.

Megaspora verrucosa (Ach.) Haf. & V. Wirth

Bipolar species, common in South Bay growing on mosses near the coast. Previously
reported from King George Island (Jacobsen & Kappen 1988) and Livingston Island
(Olech 1989).

Ochrolechia antarctica (MUll. Arg.) Darb.

The distribution of this species is restricted to Tierra del Fuego, Falkland Is. and to
the maritime Antarctic (Redan 1985). O. antarctica is a common species in South
Bay where it grows on vertical and sloping north-facing rocks. Especially frequent
on the cliffs of Punta Polaca.

Ochrolechia frigida (Sw.) Lynge

This cosmopolitan species is very common in South Bay growing on moss and
lichen debris or at the lower base of fruticose thalli (e.g. Himantormia lugubris).

Pannaria hookeri (Borr. ex Sm.) Nyl.

Bipolar species. In the Antarctic it has been reported from the maritime Antarctic,
including S. Orkney Is., Marion I. and West Antarctic Peninsula (Redan 1985, Jor-
gensen 1986). In South Bay it is a rare species, and was only found on gentle sloping
rocks near the coast.

Parmelia saxatilis (L.) Ach.

Cosmopolitan species, relatively common in the maritime Antarctic (Lindsay 1973a,
Redan 1985) where it has been found as far south as Adelaide I. (Lindsay 1973a). In
South Bay it is a frequent species growing on vertical or gentle sloping rocks, mainly
from the coast up to 60 m a.s.!. In South Bay P. saxatilis was never found beyond
110 m a.s.l.

Peltigera didactyla (With.) Laundon

Cosmopolitan species, quite common in the maritime Antarctic (Lindsay 1974, Redan
1985). In South Bay P. didactyla develops small thalli (1-3 cm diam.) growing
mainly on moss debris on raised beaches around the Spanish station.

Pertusaria epibryon Redan

This species is endemic to the South Shetland Is. (Redan 1985). In South Bay it is
rare and was only found in one locality (Cerro Liquen, 40 ill a.s.l.) growing on
mosses.



Pertusaria isidioides (Schaer.) Arnold

The morphological features of our samples fit well into the description of P isidioides
(e.g. Wirth 1995). We have collected this species in one locality only (Cerro Lfquen,
70 m a.s.l.). We do not know any previous record of this species in Antarctica but its
distinction from the Antarctic species P corallophora Vainio should be studied.

Physcia caesia (Hoffm.) Fiirnrohr

Cosmopolitan lichen quite frequent in the maritime Antarctic (Lindsay 1974, Redan
1985), also known for the continental Antarctic region (Melick et al. 1994, Seppelt
et al. 1995). In South Bay a common species growing on bird perches and other
localities more or less affected by bird excrements.

Physcia dubia (Hoffm.) Lettau

Cosmopolitan lichen with the similar ecology and distribution as P caesia.

Physcia inordinata Hue (sensu Dodge 1973)

This is a sterile species without isidia or soredia, showing a well developed pale
stramineous thallus with thin, short branched lobes; underside white with white
rhizines. Known from some islands of the maritime Antarctic region (Dodge 1973)
but not recorded previously from South Shetland Is. In South Bay P inordinata has
been collected on vertical and wind-protected north-facing rocks near the coast.

Physconia muscigena (Ach.) Poelt

Bipolar species, restricted to the maritime Antarctic region (Redan 1985). In South
Bay P muscigena can be found on soils near the coast, together with mosses and
sometimes associated with vascular plants in plane areas or on gentle slopes.

Placopsis contortuplicata Lamb

Known from the Antarctic and southern Andes (Lamb 1947, Redan 1985). It is a
very frequent species in South Bay, mainly growing in meltwater channels or on
small stones of cryoturbated soils. We did not find P contortuplicata on the coast
but always above 30 m a.s.l. up to the summit of Mount Reina Sofia.

Pseudephebe minuscula (Nyl. ex Arnold) Brodo & D. Hawksw.

Bipolar species with a broad distribution in the maritime Antarctic (Lamb 1964,
Lindsay 1974, Redan 1985) and also known from the continental Antarctic (Melick
et al. 1994). In South Bay P minuscula is restricted to inland areas, close to glacier
fronts.

Pseudephebe pubescens (L.) Choisy

Bipolar species, widely distributed in the maritime Antarctic (Lamb 1964, Lindsay
1974, Redan 1985). In South Bay P pubescens is a common species growing on



rock or on stony soil, apparently avoiding competition with mosses and fruticose
lichens, which may be related to the very low productivity of this species shown by
gas exchange experiments (Sancho et al. 1997).

Psoroma hypnorum (Vahl) Cray

Muscicolous species with a bipolar distribution. Common in the maritime Antarctic
(Lindsay 1974, Redan 1985). P. hypnorum is a frequent species in South Bay, less
common in inland localities.

Ramalina terebrata Hook. f. & Tayl.

This species restricted to South America, maritime Antarctic and sub-Antarctic (Lamb
1964, Smith 1972, Lindsay 1974, Redan 1985, Huneck et al. 1986) is not common
in South Bay. A well developed population of R. terebrata was found only in one
locality in Caleta Argentina. This may be linked to the scarcity of penguin colonies
in this area.

Rhizocarpon badioatrum Florke ex Spreng.

This grey-brown Rhizocarpon is a bipolar species which has been previously reported
from South Bay (Olech 1989). It grows in melt channels and on moist rocks in the
inland.

Rhizocarpon geminatum Korber

This grey-brown Rhizocarpon is a bipolar species which has been previously reported
from South Bay (Olech 1989). We have found this species growing on bird perches
around 90 m a.s.!.

Rhizocarpon geographicum (L.) DC

Dodge (1973) lists 3 yellow Rhizocarpon species for the Antarctic belonging to the
Rhizocarpon geographicum group: Rh. melanostichum (Hue) Darb., Rh. nidificum
(Hue) Darb. and Rh.flavum Dodge & Baker. Castello & Nimis (1995) when revising
Dodge's collection found the type of Rh. flavum and recommended to maintain this
taxon pending for a revision of Antarctic yellow species of Rhizocarpon. However,
the low number of cells per spore in the Antarctic specimens in comparison to the
typical Rh. geographicum is not sufficient to maintain Rh. flavum as a different
species. We prefer to leave this taxonomical problem for forthcoming revisions to
specialists in this group of lichens. This species has been reported for the maritime
as well as for the continental Antarctic (Redan 1985, Ovstedal 1986, Melick et al.
1994, Seppelt et al. 1995). Rh. geographicum is a very common saxicolous species
in South Bay, occurring from the coast up to the summit of Mt. Reina Sofia.

Rhizocarpon af. grande (Florke ex Flotow) Arnold

In our specimens the medulla gives only a weak I+ reaction violet but the large
spores and thick thallus are typical of Rh. grande. We have collected this species on



small boulders near to Pico Radio, 110 m a.s.l. In the Northern Hemisphere it is a
common species in the mountains (Wirth 1995).

Rhizocarpon polycarpon (Hepp) Th. Fr.

This grey-brown Rhizocarpon is a bipolar species which is known for South Bay
(Olech 1989). We have found this species on nunataks and cliffs close to the glaciers
growing as pioneer on rock faces.

Rhizoplaca aspidophora (Vain.) Red6n

This is a maritime Antarctic endemic (Red6n 1985). Rh. aspidophora is a frequent
species in South Bay growing on bird perches on slightly inclined rock slopes.

Rhizoplaca melanophthalma (Ra'mond in Lam. & DC.) Leuckert & Poelt

Bipolar species, relatively frequent in the Antarctic (Red6n 1985, Olech 1989b, Smith
1993, Melick et aI. 1993, Gremmen et aI. 1994, Seppelt et aI. 1995). In South Bay R.
melanophthalma ist less frequent than Rh. aspidophora but with the same ecology.

Rinodina nimbosa (Fr.) Th. Fr.

Bipolar species, previously reported by Lamb (1968) from the east coast of the
Antarctic Peninsula and by Lindsay (1971a) from Signy Island (South Orkney Is.).
In South Bay R. nimbosa has been collected from a single locality, on boulders in a
recent moraine near the summit of the Mount Reina Sofia.

Rinodina olivaceobrunnea Dodge & Baker

According to the comparative study by Jacobsen & Kappen (1989) on distinguishing
R. olivaceobrunnea andR. turfacea (Wahlenb.) Korber in the Antarctic, the specimens
of Livingston Island should belong to R. olivaceobrunnea, a bipolar muscicolous
species well known from the Antarctic (Lamb 1968).

Rinodina petermannii (Hue) Darb.

Apparently endemic in the sub-Antarctic islands and maritime Antarctic (Lindsay
1971a, Smith 1972, Filson 1974, Red6n 1985). It has been recently reported from
Vestfold Hills and Granite Harbour in the continental Antarctic (Seppelt unpub.) It is
a common ornithocoprophytic species in South Bay.

Sphaerophorus globosus (Huds.) Vain.

This cosmopolitan species is common in the maritime Antarctic occurring on moss
banks near the coast (Huneck et al. 1984, Red6n 1985). In South Bay it is growing
near the coast in very well developed cryptogamic communities often with
Stereocaulon alpinum, Cladonia sp.pl. and Ochrolechia frigida. It disappears fur-
ther inland.



Sporastatia testudinea (Ach.) Massal.

This species had not been previously reported from Antarctica, although it has been
collected in several localities in the maritime Antarctic (R.LL. Smith, pers. com.).
In South Bay it is relatively common growing on vertical rocks above 150 m a.s.l.
Especially common on vertical cliffs of the Hurd Peninsula nunataks.

Staurothele gelida (Hook ex Tayl.) Lamb

This species is widespread in Chile, Argentina and the maritime Antarctic (Lamb
1948, Red6n 1985). Staurothele gelida has been previously reported from the South
Shetland Is. (Jacobsen & Kappen 1988, Olech 1989). In South Bay, it is not common.
It was found growing on moist rock debris mixed with Placopsis contortuplicata
and Buellia latemarginata.

Stereo caul on alpinum Laur.

Bipolar species, quite common in the maritime Antarctic (Smith & bvstedalI991).
It is a very common species in South Bay, growing on dry or moist moss turfs, soil,
soil-covered rock surfaces and crevices, from 10 m a.s.l. to the summit of Mount
Reina Sofia.

Stereocaulon glabrum (MUll. Arg.) Vain.

Similar distribution and ecology as St. alpinum. It is less common in South Bay than
the former species.

Endemic of the South Orkney Is. and South Shetland Is. (Red6n 1985). Quite rare
in South Bay, where it was collected only in one locality on cliffs near the coast. M.
antarctica has been recorded previously from this area (Olech 1989).

Tephromela atra (Huds.) Hafellner

Cosmopolitan species, very common in the area growing on eutrophicated stones.

Tremolecia atrata (Ach.) Hertel

Cosmopolitan species, very common in the area growing on eutrophicated stones,
occasionally flooded by meltwater.

Umbilicaria africana (Jatta) Krog & Swinscow

In the Antarctic this species has so far only been reported from Livingston Island
(Sancho et al. 1992). U. africana was described from the East-African mountains
(Krog & Swinscow 1986) and was later recorded for South America (Sipman &
Topham 1992). In South Bay V. africana is less common. It grows on more or less



sloping, north-facing rocks. Some populations from South Bay have numerous
apothecia with entire or somewhat fissured discs.

Umbilicaria antarctica Frey & Lamb

Appears to be restricted to the maritime Antarctic, where it is common (Filson 1987).
In South Bay it is locally abundant but restricted to north-facing small crevices of
coastal rocks.

Umbilicaria decussata (ViII.) Zahlbr.

Bipolar species widely distributed in the Antarctic (Filson 1987). In South Bay U.
decussata is a common species mainly growing on vertical and sloping north-facing
rocks in the coastal region as well as on inland rocky ridges.

Umbilicaria kappeni Sancho, Schroeter & Valladares

This species appears to be restricted to the maritime Antarctic, where it has been
found as far south as Adelaide L (Sancho et aI. 1998). In South Bay we only know
one population on vertical and sloping faces of a north-facing rock near the coast.

Umbilicaria krascheninnikovii (Savicz) Zahlbr.

South Bay and the South Orkney Is. (KLL. Smith, personal communication) are the
only known localities in the Antarctic for this species (Sancho et aI. 1992). Here it is
growing near the summit of Mount Reina Sofia, on vertical north facing rocks.
Recently (summer 1995-96) we have found U. krascheninnikovii also on the south
ridges of False Bay.

Umbilicaria nylanderiana (Zahlbr.) H. Magn.

The locality of South Bay was the first record for this species in Antarctica (Sancho
et aI. 1992). It has since been reported from the Argentine Islands, Antarctic Peninsula
(Gremmen et aI. 1994) and South Orkney Is. (R.LL. Smith, personal communication).
In South Bay U. nylanderiana is common on vertical and sloping north-facing rocks,
mixed with U. deeussata and locally with U. afrieana.

Usnea aurantiaeo-atra (Jacq.) Bory

In South Bay it is a very common species, dominant on rocks or stones in the hills
south of the Spanish station.

Verrucaria dispartita Vain.

Endemic species of the maritime Antarctic (Red6n 1985). In South Bay it is a common
species growing on rock in the salt-spray zone.



Verrucaria elaeoplaca Vain.

Species known from both maritime Antarctic and sub-Antarctic (Smith 1972, Redan
1985, bvstedal 1986). In South Bay it is a common saxicolous species growing in
small melt water channels.

Verrucaria maura Wahlenb.

Cosmopolitan species, common in South Bay growing on rocks in the salt-spray
zone.

Verruca ria psychrophila Lamb

Endemic species of the maritime Antarctic (Redan 1985), in South Bay a rare species.
Only collected in a single locality of ,Caleta Argentina, growing on rock in the salt-
spray zone.

Xanthoria candelaria (L.) Th. Fr.

Cosmopolitan species. In South Bay it is a very common saxicolous, sometimes
muscicolous, ornithocoprophytic species.

Anthelia juratzkana (Limpr. in Cohn) Trev.

An arctic-alpine species which normally occurs in snowbeds, but in South Bay it is
scattered around rock bases or in well watered rock crevices. Livingston Island is
one of the few locations from where it has already been reported from the Antarctic
(Schuster 1969). It is also known from Signy I. and King George I. (R.I.L. Smith
pers. com.)

Barbilophozia hatcheri (Evans) Loeske

This taxon was collected only twice. On other islands of the South Shetlands it
grows luxuriously mixed with Chorisodontium aciphyllum (Ochyra & Vana 1989b),
which is absent around Juan Carlos I. The two samples are poor developed. The
situation for B. hatcheri on Hurd Peninsula seems to be unfavourable.

Cephaloziella hispidissima Schust.

Three collections were made but it seems to be impossible to discern it in the field
from the common Cephaloziella varians. Under the microscope the cells with spines
are a very striking feature which makes it easy to distinguish it from the following
species. It is known from Livingston I. and the original description (Schuster 1973)
may be based on material of Livingston I., but was erroneously reported to be from



New Zealand (Ochyra & Vana 1989b). At the moment it is also known from King
George I. and and Signy I., but from no other localities within the Antarctic. It can
be assumed that this taxon is commonly overlooked and may be widespread in the
Antarctic.

Cephaloziella varians (Gatt. in Neum.) Steph.

Together with C. hispidissima it is the smallest liverwort in the Antarctic. It is very
common allover the South Bay (Ochyra & Vana 1989b). It occurs in a variety of
habitats in pure or mats mixed into other mosses. Assuming that C. varians is con-
specific with C. exiliflora (Tayl.) Steph. it is the only hepatic also occurring in the
continental Antarctic (see Seppelt 1984) .

Herzogobryum teres (Carringt. & Pears.) Grolle

This Southern Hemisphere species - of similar habit to Gymnomitrium corallioides
from the north - prefers elevated areas. Here it grows frequently at the bases of
larger rocks, often associated with Anthelia juratzkana and/or Pachyglossa dissitifolia.
Infrequently it also appears in cracks of rocks. Until now only a few locations are
known for the Antarctic, including some at King George Island (Ochyra & Vana
1989b).

Lophozia excisa (Dicks.) Dum.

In the area a very common hepatic which occurs in a variety of habitats as pure
stands or intermixed with mosses. In the Antarctic this bipolar species is widespread
and common (Ochyra & Varra 1989b).

Pachyglossa dissitifolia Herz. & Grolle

This liverwort is found scattered in moist shady crevices or rock bases mostly around
100 m above sea level. This fits well with observations at King George Island (Ochyra
and Vana 1989a), growing "usually above 100 m and near the summits ofnunataks ...".

Riccardia cr. georgiensis (Steph.) Hassel

Only one small sample was found in turfs of Deschampsia antarctica in Johnsons
Dock (lOrn a.s.!.). This is the southermnost known location of the genus Riccardia.
Only two records for the Antarctic exist (Grolle 1972, Smith and Girningham 1976).

Andreaea gainii Card.

A very common rock-inhabiting moss species within the maritime Antarctic (Greene
et al. 1970) and also in the investigated area. It is confined to Antarctic and sub-
Antarctic regions.



Andreaea regularis C. MUll.

Common, but more restricted to moister rock and well-drained snowbeds. Like the
preceeding species it is widespread in the Antarctic Peninsula region and the northern
islands (Greene et al. 1970). Its distribution extends to southern South America.

Bartramia patens Brid.

This species with South American - Antarctic distribution is common in the mari-
time Antarctic (e.g. Robinson 1972) and also in the investigated area. It prefers
moist habitats and especially in crevices of rocks it is frequently fruiting. Along melt
streams it may grow luxuriously but without sporophytes.

Brachythecium austro-salebrosum (c. Mull.) Kindb.

Despite of the presence of two other species of Brachythecium (e.g. Robinson 1972,
Myrcha et al. 1991) within the Antarctic, only the most common, B. austro-salebrosum
has been found during the recent survey. It occurs in moist places, especially on
beach terraces and along streams.

Bryoerythrophyllum recurvirostre (Hedw.) Chen

This calciphilous moss was found several times in rock crevices. Although being a
cosmopolitan species it was only found in Alexander Island (71oS, Smith 1988b),
and recently in Cockburn Island (64°S, Smith 1993) but it is widespread on the
continent (Savicz-Ljubitskaya & Smirnova 1963). The material collected in South
Bay differs from typical B. recurvirostre by the absence of some teeth near the leaf
apex, but this character can be considered to be of minor importance. B. recurvirostre
var. antarcticum Lyd. Savicz. & Z. Smirn. seems to be a cryotype. Within samples
the variation of leaf length, the revolute margin and the shape of the leaf tip are
considerable.

Bryum amblyodon C. MUll.

The distribution of this species is poorly known, because of the necessity to have
capsules for determination. Originally described from Argentina by C. Muller (1879),
in recent times Kanda and Ochi (1986) reported it in continental Antarctica including
one sample with several sporophytes from soil. Probably it is frequent in South Bay
but sterile.

Bryum argenteum Hedw.

Only one single sample found in South Bay, the sampled material has only very
short shoots. The habit of European material is different, but for B. argenteum a
considerable variability is known (Crum & Anderson 1981). Formerly Cardot (i.e.
1906) and other authors reported it for some places of the maritime Antarctic, it
seems to be common also in the continental region. However, Seppelt and Kanda
(1986) pointed out that on Antarctic material even the distinction between B. ar-



genteum and B. pseudotriquetrum is sometimes difficult or impossible. The material
was collected near a penguin rookery on the west shore of South Bay.

Bryum pseudotriquetrum (Hedw.) Gaertn., Meyer & Scherb.

It is still unclear whether B. algens (Cardot 1906) is an endemic species to the
Antarctic or the material belongs to the cosmopolitan B. pseudotriquetrum which
has considerable variability including what is named B. algens (Ochi 1979). It is
well known from many different places within the Antarctic but only rarely found
fruiting. Also in the investigated area, despite its luxuriant growth on stream margins
and raised beaches, it never fruits.

Calliergon sarmentosum (Wahlenb.), Kindb.

Commonly found in very wet places such as late snowbeds and along melt streams,
where it is often dominant. This is also reported for many other localities within the
maritime Antarctic (e.g. Robinson 1972, Smith & Gimingham 1976).

Ceratodon purpureus (Hedw.) Brid.

The concept of Horikawa and Ando (1963), based on descriptions made by Cardot
(1900, 1906) of 4 different species of the genus Ceratodon within the Antarctic,
could not be followed because of the extreme polymorphism of the cosmopolitan C.
purpureus. In the Antarctic it is common in nutrient rich habitats, especially perching
places of birds. It shows a considerable variability of leaf shape, denticulation of the
upper margin, coloration, a pre- to excurrent nerve, and also cell size. However,
despite the common occurrence in South Bay, C. purpureus has been seen fruiting
only once.

Conostomum magellanicum Sullo

Formerly known only from South America and South Georgia this taxon was first
reported from the maritime Antarctic by Smith (1972, as C. perangulatum), but it is
still known from only a few places. In the investigated area it is scattered on moist
organic matter, locally together with Cephaloziella varians.

Dicranella cardotii (R. Brown ter.) Dix.

D. cardotii was earlier considered to be endemic to New Zealand (Sainsbury 1955)
but recently it proved to be widespread in the Southern Hemisphere (Ochrya &
Newton 1985). In the Antarctic only one specimen is known from King George
Island (Ochyra & Newton 1985), but these authors doubted whether a specimen
from northern Victoria Land which was identified as D. hookeri by Cardot also
belongs to this taxon. One sample of D. cardotii was gathered in a horizontal crevice
of a steep cliff and therefore it is also very rare in the area.



Dicranoweisia antarctica (c. MUll.) Kindb.

With a habit and ecological preferences similar to Northern Hemisphere D. crispula,
D. antarctica is known from southern South America, New Zealand and sub-Antarctic
Islands. This species is common at low altitudes growing on rocks or sandy soil. It
has a long seta with a pale cylindrical capsule and papillose peristome teeth. According
to Sainsbury (1955) the length of the seta and the shape of the capsule vary a lot
within D. antarctica from New Zealand but in Antarctic material these features seem
to be stable. Like the following species it is normally fruiting at South Bay.

Dicranoweisia grimmiacea (C. Mull) Broth.

D. grimmiacea grows frequently in cracks and crevices of rocks. The material from
South Bay has dark coloured, short capsules with nonpapillose peristome teeth. The
colour of the cushions is mostly dark green, while in D. antarctica the colour is light
green. It is known from the maritime Antarctic and some sub-Antarctic Islands (Bell
1976).

Didymodon gelidus Card.

Originally described for the Antarctic continent (1906) it was also known from a
few islands ofthe maritime Antarctic (e.g. Smith 1988a). Around the Spanish station,
it occurs infrequently in crevices of rocks. Some samples have plentiful gemmae on
filaments in the leafaxils. R. Ochyra assumes (pers. comm.) that D. gelidus is
identical with the cosmopolitan Bryoerythrophyllum ferruguinascens (Stirt.) Giac.
The shape of leaves from samples from South Bay grown under warmer conditions
fits well with illustrations given by Eckel (1990) for the latter taxon.

Distichium capillaceum (Hedw.) B.S.G.

This cosmopolitan calciphilous species is common in rock crevices around the Spanish
station. Occasionally it can be found in good fruiting condition. Despite the assumption
of Robinson (1972) that allAntarctic material belongs to Ditrichum austro-georgicum,
Newton (1977) showed that Distichium capillaceum is widespread in the maritime
Antarctic.

Ditrichum austro-georgicum (Card.) Seppelt

Seppelt (1980) has demonstrated that D. austro-georgicum is a Southern Hemisphere
species. In Antarctica it is known from the South Sandwich, South Orkney and
South Shetland Islands (Robinson 1972 as Pseudodistichiumfuegianum, Myrcha et
al. 1991, Ochyra & Smith 1998). In South Bay D. austro-georgicum grows scattered
on soil, sometimes with well developed sporophytes. Without sporophytes it is hard
to detect in the field, it may therefore be overlooked.

Ditrichum lewis-smithii Ochyra

Recently described by Ochyra (1996) as new species, based also on a 1992 record by
F. Schulz, but confusing information about the ecology was given. He stated that D.



lewis-smithii grows "on bare ground and on soil covering rock ledges and on humus
in rock fissures.". In fact, in the South Bay area, this species occurs on surfaces of
solid vertical rock with fine fissures, but in the absence of humus accumulation. It
was found on at least 7 different rocks scattered over the area around the Spanish
station.

Encalypta pro cera Bruch

This species is widespread in the Northern Hemisphere and also occurs in the sub-
Antarctic and the Antarctic, but is still unknown in South America. Within the Antarctic
it has been collected only a few times (see Newton 1974, Smith 1988b) which may
be attributed to its preference for calcareous substrata. In Johnsons Dock and around
the Spanish station E. procera is scattered but locally robust in deep crevices.

Encalypta rhaptocarpa Schwaegr.

E. rhaptocarpa (Myrcha et al. 1991) formerly referred to as E. patagonica (Newton
1974) occurs scattered in moist crevices with humus layers in South Bay. The
frequently fruiting moss can be easily recognised in the field. The leaves are typical
with a long excurrent costa.

Grimmia donniana Sm.

This arctic-alpine epilithic species has a remarkable distribution pattern in Antarctica.
It is known from several localities on the continent (Kuc 1969), it is also quite
common on the Antarctic Peninsula and some of the South Shetlands Is. (Smith
1996). In South Bay it was found infrequently growing in greywacke boulder fields
with no other moss vegetation. All samples were fruiting profusely.

Isopterygium antarcticum (Mitt.) Card.

/. antarcticum is a rare element of the Antarctic flora. Until this study it was only
found once on Signy Island (Smith 1972). In the northern part of South Bay it has
been collected once in a rock crevice. The sample had one mature capsule.

Platydictya densissima (Card.) H. Robinson

This species is one of the few mosses which is still considered to be endemic to the
Antarctic. No related species are yet known from the Southern Hemisphere. Only
few localities are known but in South Bay it is quite abundant in deep moist cracks,
where no other mosses survive. In less sheltered places Pohlia cruda var. imbricata
is also present. No sporophytes have been seen, but some samples bear 3-celled axial
gemmae.

Pohlia cruda (Hedw.) Lindb.

This cosmopolitan species is common in rock crevices and on moist substrata. When
growing exposed the leaves are imbricate but when permanently shaded the leaves



are spreading. The two varieties P.c. var. imbricata, which was described from
Antarctic material (Cardot 1900), and P.c. var. cruda seem to be morphotypes.

Pohlia inflexa (c. Mi.ill.) Wijk & Marg.

Recently P. inflexa was added to the Antarctic flora (e.g. Myrcha et al. 1991), but it
is possible that it may be confused with P. nutans which seems much more abundant
in the maritime Antarctic. Often the absence of axial gemmea causes some problems
with identifying the material.

Pohlia nutans (Hedw.) Lindb.

This cosmopolitan species occurs scattered on the moist slopes around the Spanish
station. Large stands were never seen. Greene et al. (1970) stated that it occurs also
in the continental region, finding the species to be polymorphic including the possi-
bility of confusion with other species of Pohlia.

Polytrichum alpinum Hedw.

P. alpinum is an arctic-alpine species with a wide ecological range. Growing more
luxuriously on nutrient enriched sites, sporophytes were observed only on slightly
inclined hill slopes with extensive moss cover. In the maritime Antarctic it is common
but absent in the continental Antarctic (Greene et al. 1970).

Polytrichum juniperinum Hedw.

This cosmopolitan species grows scattered on sandy soils in South Bay. It needs
moister substrata than the following species.

Polytrichum piliferum Hedw.

This cosmopolitan species occurs only very scattered around the Spanish station. It is
restricted to sandy soil often associated with Peltigera didactyla. It is known from several
locations within the maritime Antarctic but is not common there (Greene et al. 1970).

Pottia austro-georgica Card.

This species is confined to areas with clayey substrata, e.g. in moraines and some
cracks and exposed crevices. With these characteristics it is present in the area and
also elsewhere in the Antarctic (Matteri 1977), but few collections were made. A
confusion with P. heimii is possible, which seems to be more abundant in Antarctica,
but lacking in South Bay.

Racomitrium austro-georgicum Par.

In South Bay this species grows scattered on rocks and pebbles in well drained late
snowbeds. From the known localities in the Antarctic (Bell 1973) it seems to be a
rare species.



Sanionia uncinata (Hedw.) Loeske

This taxon forms a major part of the moss vegetation in the maritime Antarctic and
also the South Shetland Islands (Gimingham & Smith 1970, Lindsay 1971b). In
South Bay it is the commonest moss in various habitats, but it was seen only three
times with unripe sporophytes.

Schistidium cf. hyalino-cuspidatum (C. Mi.ill.) B.G. Bell

Only once a sample of S. cf. hyalino-cuspidatum was collected in South Bay growing
on open rock surface. Its gametophytic characters fit well to the description given by
Bell (1984), but capsules are lacking. It was described from South Georgia, but the
distribution is not known, at least partly because of still unsolved taxonomical problems
in the genus Schistidium.

Schistidium antarctici (Card.) Savicz. & Smim.

S. antarctici is a common rock inhabiting moss in the maritime Antarctic (Gimingham
& Smith 1970) from where it was originally described by Cardot (1906), but is also
widespread in the continental region (e.g. Robinson 1972, Kappen et al. 1989). In
South Bay it is one of the commonest mosses on rocks and in Usnea-stands.

Schistidium apocarpum (Hedw.) B.S.G.

Only one collection from Johnsons Dock, growing on a very wet rock surface can be
determined as the cosmopolitan S. apocarpum by its well developed peristome teeth
(in S. antarctici these are rudimentary). The distribution within the Antarctic is
unclear because of confusion with the former species. For instance, Robinson (1972)
identified 12 of his samples from different locations on the South Shetland Island as
S. apocarpum and only one as S. antarctici, but the latter is common (e.g. Lindsay
1971b).

Schistidium rivulare (Brid.) Podp.

This cosmopolitan moss is confined to stream margins and very wet rock. In the
Antarctic it is only known from some locations (e.g. Myrcha et al. 1991). May be it
is neglected because it was considered as a variety of S. apocarpum by some authors.
However, even Bremer (1980) considered it a good species.

Schizohymenium austro-georgicum (c. Mi.ill.) Shaw

It was only found once on a wet cliff in Johnsons Dock, but this is the first report
from the South Shetland Islands. This species has been previously recorded from
only few localities in the Antarctic (Smith & Comer 1973, Clarke and Lighttowlers
1983). Possibly it is not really rare because it can be mistaken as a scanty grown
Pohlia cruda.



Tortella fragilis var. tortelloides (S.w. Greene) Zander & Hoe

Around the base and in the Johnsons Dock area this taxon occasionally grows in
moist, but sunny cracks. The moss is calciphilous and therefore its occurrence very
local in the Antarctic (Greene et al. 1970).

Tortula filaris (C. MUll.) Broth.

Only known from South Georgia and the maritime Antarctic (Lightowlers 1985,
1986a, b), T.filaris grows frequently in moss carpets, in wet crevices and on briefly
snow covered slopes of moraines. No sporophytes have been observed.

Tortula princeps De Not.

This cosmopolitan species is one of the commonest in the maritime Antarctic and
reaches also the continental region (Lightowlers 1986a, b), but also grows in
deserts e.g. in Australia being extremely heat tolerant (Oliver & Bewley 1984).
At South Bay it is especially abundant in bird influenced places. On wet slopes it
has sporogones.

T. saxicola is the rarest species of this genus in South Bay. In the field and sometimes
microscopically it is difficult to discern between T. saxicola and T.filaris, but normally
leaf shape and areolation of the leaf tip are characteristic. The species occurs scattered
on wet slopes or crevices of rocks and was never found fruiting. On present knowledge
it is distributed in the sub-Antarctic-Antarctic (Lightowlers 1985), seemingly being
everywhere uncommon.

Since 1973 the number of lichen species in the maritime Antarctic has changed from
233 (Dodge 1973) to 169 according to the revision by Castello and Nimis (1995) but
new records and species descriptions have added additional taxa (Castello & Nimis
1997) so that we presently can record about 200 species for this region of Antarctica.
Nearly half of these recently detected species can be found in the area above South
Bay. The phytogeographic structure of the South Bay flora is typical for the situation
of the maritime Antarctic flora recently described by Castello & Nimis (1997). In
our study (Figure 2) 21% of Antarctic endemic species, 14% of the sub-Antarctic
element, 10% of the austral element and 55% of widly distributed species (including
cosmopolitan and bipolar species) were found. These figures correspond well to
those given by Castello and Nimis (31.3%, 11.5%, 5.3% and 51.3%) for these
phytogeographic elements according to the revision of a checklist of all lichen records
from recent authors reported so far for the maritime Antarctic. Therefore, the lichen
flora of South Bay is considered to be representative for both, the lichen biodiversity
and the proportion of phytogeographical elements.
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Fig. 2. Number of species and percentage occurrence of the main phytogeographic elements in the
lichen and bryophyte flora of South Bay. Plotted areas correspond with the number of species.

As has been pointed out by different authors (Lindsay 1974, Jacobsen & Kappen
1988, Kappen 1993) the majority of maritime Antarctic lichen species belong to an
alpine-cosmopolitan flora that is widely distributed over the globe. In contrast, the
number of austral species, restricted to the Southern Hemisphere (Galloway 1991),
is surprisingly low. From a phytogeographical point of view the great number of
bipolar-cosmopolitan species indicates that the Antarctic region is less isolated than
is generally assumed. In the maritime Antarctic arrival of spores and other propagules,
mainly of algae, lichens and bryophytes originating from South America has been
demonstrated (Smith 1984, 1991, Kappen & Straka 1988, Marshall 1996a, b).
However, it seems that the transport in the opposite direction, from the Antarctic to
South America, South Africa and Pacific region, hardly exists. Nevertheless, more
floristic investigations, mainly in South America, are required to explore the real
extent of propagule transport from and to the Antarctic.

Considering its small extent (ca. 3 km2) the studied area has a large and remarkable
biodiversity. The 160 lichens and mosses recorded here form one of the largest
floristic catalogues for any Antarctic region so far, only comparable to the north part
of Signy 1. (R.1.L. Smith, pers. com.). For some lichen genera such as Caloplaca,
Cladonia or Umbilicaria, this part of Livingston Island probably possesses the highest
diversity anywhere in the Antarcticregion. Moreover, it is expected that after revision
of several crustose taxa (Rhizocarpon and Lecidea s.l.) the lichen check-list will be
further increased. This species richness is certainly only possible under the relatively
mild climatic conditions of South Bay (Bailon 1997), but probably also because of
the wide range of different substrata in this area (Lopez-Martinez et al. 1991).



The number of bryophyte species for the Antarctic appears to be about 120 mosses
and perhaps 25 liverworts (Seppelt et al. 1998). This figure includes some species
which exist exclusively on warm ground around fumaroles on Deception I. and
South Sandwich Is. (Smith 1988a). Therefore the Antarctic moss flora can be
considered as relatively poor, with only a few endemic species.

The known moss flora of the South Bay region has a distinct pattern in its
phytogeography compared with lichens. Beside a large number of cosmopolitan
species (22 species, 43%), many are of Southern Hemisphere origin (16 species,
31%). Mosses having an exclusively Antarctic distribution, including the sub-
Antarctic, are rare (5 and 2 species, 10%/4%). At least 6 species (12%) have an
arctic-alpine distribution.

The strong dissimilarity in the phytogeographic pattern between lichens and mosses
may be explained by differences in their rttproductive performance. The majority of
the Antarctic lichens are crustose forms producing apothecia, but many bryophyte
species do not produce sporophytes, as Clarke & Greene (1970) have demonstrated.
In the investigated area the percentage of fertile mosses was comparatively high (18
mosses, = 36%) which again is indicating a favourable climatic situation.

Another outstanding feature of the vegetation in South Bay is the steep gradient
from the coast to inland. This decrease of species may not only be a consequence of
greater harshness of the microclimate with increasing altitude, as the altitudinal
range is 273 m (Figure 1), it is also caused by the fact that the terrain was more
recently uncovered by receding glaciers than the coastal fringe and terraces (Sancho
& Valladares 1993) and that farther inland the general climatic conditions are
influenced by the proximity of the glaciers, but this has yet to be tested. Also, the
variations in some edaphic parameters, such as salt deposition and nitrogenous
compounds (Smith 1996) permits a greater species diversity in the coastal area.
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