Sixteenth Indian Expedition to Antarctica, Scientific Report, 2000
Department of Ocean Development, Technical Publication No. 14 pp. 1 to 36

Bryoflora of Schirmacher Oasis, East Antarctica
A Preliminary Study
D.K. SINGH AND R.C SEMWAL*
Botonical Survey of India, Norther Circle, Dehra Dun-248 195

Abstract

Systematic survery and collection of bryophytes was carried out in
Schirmacher Oasis and its environs during the austra summer of 1997. Nine
species of mosses under five genera and four families have been recorded
including sporophyte bearing plants of Bryum pseudotriquetrum (Hedw.)
Schwaegr.

Introducion

In terms of available of water and the temperature regime, the two vita
environmental factors, the Antarctica represents climaticaly the harshest region
of the world. The only paraller of the Antarctic biome that could be seen
elsewhere, though with only a small degree of overlap, is that with arctic and
alpine turndra. Whereas, the extreme conditions met in the interior of the conti-
nent more or less present the "Martian environmenl”(Vishniac & Mainzer, 1973;
Walton, 1987). the Antarctic terrestrail biological diversity is, therefore, con-
fined to ice-free areas of coastal outcrops and offshore idands, inland nunataks,
mountain ranges and Oases.

The bryophytes,because of their poikilohydric nature and alternataive strat-
egy of adaption, are one of the very few plant groups which grow in Antarctica.
As such, their role in habitat modification, nutrient cycling, primary production
and providing shelter and security to associated invertebrate animal - the
bryobionts, bryophiles, bryoxenes as well as occasionals, assume a particular
significance, Incidentally, barring just two species of vascular plants, viz.
Deschampsia antaractica, a grass belonging to family Poaceae, and Colobanthus
quitensis, a pearlwort of family Caryophyllaceae reported to be occuring in Ant-
arctica (Seppelt & Broadly, 1988), the only other groups of plant recorded from
the icy continent include lichensfungi, algae and bacteria, Thus the Antarctic
continent, with its off-lying islands, is unique in being the only major landmass
amost entirely vegetated by cryptogams, with the lichens predominating in drier,
more exposed situations, while the bryophytes dominant in the more sheltered
and moister habitats. The Antarctic florain general is impoverished due to both,
harsh environment and isolation of the continent because of vast, cold and turbu-
lent oceanic barrier of the southern seas.

The bryophytic flora of Antarctica comprise about 70 species of mosses
and 10 liverworts (Seppelt, 1986). But most of these are confined to maritime
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Antarctic region. i.e. more northerly part of Antarctic Peninsula and the idands
to the north, whereas the continental Antrarctic bryoflorais characterised by just
a few species of generadly wide digtribution belonging to 8-10 genera only, viz.
Bryoerythropyllum, Bryum, Cephal oziella, Ceratodon, Dicranella, Didymodon,
Grimmia, Plagiotheccium, Pottia and Sarconeuram. Bryumisthelargest moss
genus occurring in Antarctica. But, because of great phenotypic plasticity exhib-
ited by it in response to extreme environmenta conditions, coupled with general
lack of sporophytes make this as taxonomicaly most difficult and confused ge-
nus in the continent. Sarconeurum, a monotypic moss genus widdly distributed
in Antarctica and southern South America (Green, 1975; Matteri, 1982), shows
the southern mogt didtribution by any bryophyte, being recorded at 82° 42'S
latitude (Wise & Gressit, 1965).

The Schirmacher Oasis, lying within the coordinates 70° 44' - 70°46' South
latitudes and 11°20' - 11°55' Eadt logitudes, is relaively smaller, rocky oass
covering an area of about 34 sq. km, elongated in East-West direction. It is a
‘typical Oasis (Korotkevish, 1969) Stuated between the ice shelf in the north
and polar ice-cap in the south. The relatively ice free oasis is sudded with about
200 water bodies (lake, ponds, lakeets, basins) ranging from 1 sqmto 2.217 5
km in size. The banks of these water bodies and the innumerable melt water
stream provide the mog congenia habitat for the growth of bryophytes.

The biologica gtudies, carried out under the Indian Scientific Program in
and around Schirmacher Oasis, has s0 far focused on phytoplanktons, agae,
bacteria, lichens ad fungi (Wafer & Untawae, 1983; Pant, 1986; Kashyap,
1988;Dasgupta, et d., 1988; Shivgi et d., 1988,1989; Gupta & Kashyap, 1995,
1998; Pandey & kashyap, 1995; Upreti & Pant 1955; Singh & Agarwal, 1998;
Singh & Venkataramana, 1998; Gupta et a. 1999), but no bryological investiga-
tions have been undertaken except for the incidental observetions by the mem-
bers of various expeditions. A perusal of literature reveds that though the oasis
has been under investigations by the scientists of of ershwile U.S.SR. since
1961 and the Garman Democratic Republic (between 1976-90), yet no system-
atic taxononmic sudies on bryophytes of Schirmacher Oads and its environs
have been done except for the reported occurrence of Bryum algens Card. And
Plagiotheciumsimonovii Savicz. & Smirn. - abenthic species occurring in deep
lakes in the eagtern part of the Oadis (Savich-Lyubitskaya & Smiranova, 1964,
1972). Recently, however, Richter (199%) recorded Broyerythrophyllum
recurvirostre (Hedw.) Chen, Bryum argenteum Hedw., Ceratodon purpureas
(Hedw.) Brid, Grimmia lawiana Willis and Sarconeurm glacciale (C. Muell).
Card. & Bryhu from Schirmacher Oasis.

Materials and Methods

The author participated in the XVI Indian Scientific Expedition to Antarc-
ticato carry out bryologicad studies in the Schirmacher Oasis and its surround-
ings during the augtral summer of 1996-97. For the purpose of survey the entire
QOasis was broadly divided into three regions: the Western Schirmacher (with a
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total area of ca 10 sg. km between the longitudes 11° 20" -11°35' E), the Centra
Schirmacher (with a total area of ca 14 sg. km between the longitudes 11°35-
11°45' - 11°55' E) (see map). While survey and collection of plant specimensin
western Schumacher was accomplished form a field camp established about 8
km west of the permanent Indian station - Maitri, that in the central and eastern
part of the oasis was carried out from Maitri itsdf. In al, 23 traverses were
undertaken between 6" January to 21% February 1997, which included 7 in west-
ern, 10 in centra and 6 in eastern Schirmacher, Besides, five collection forrays
were also made in Filchner Fjella and its surroundings in Orvin-IV mountains
and one to the nearby nunatak 'Kailash". As aresult of these explorations a total
of 345 plant specimens, were collected, which included 43 lichens, 2 agae and
remaining bryophytes. Of these 88 speciments were collected form eastern
Schumacher, 88 form central Schumeacher, 134 form western Schimacher, 29 form
Orvin-1V mountains (28 lichens and one agae) and 6 from the 'Kailash"

The specimens were preserved in drying paper packets and field data on
their habit, habitat, colour and abundance were recorded. After shade-drying, the
specimen have been preserved in herbarium pakets of 4"x5" size, in accordance
with the internationally accepted herbarium methodology, and have been depos-
ited in the herbarium of Botanical Survey of India, Northern Circle, Dehra Dun
having the acronym BSD. The identifications have been done on the basis of
available literature, taking into account both morphologica as well as anatomi-
cal features of the plants. The genera and species of the mosses recorded during
the course of the study are arranged a phabeticaly, wheras the families are ar-
ranged as per the classification proposed by Vitt (1984).

The terrestrial mosses, though quite widespread in the Schirmacher Oads
colonising arange of habitats form soilsjust out side the snow fidd, sheltered
situations in exposed areas, patterned grounds, biogenic remains and around the
nests of south polar Skua (Catharacta macromicii) etc., but they are most abun-
dant and luxuriant along the banks of water bodies and the meltwater streams.

Enumeration
BRYACEAE
Bryum argenteum Hedw., Spec. Musc .181.1801.

Plants forming close yellowish brown or brownish green turves with red-
dish stems.Leaves closely imbricated, broadly ovate or obovate, apicul ate-acumi-
nate, entire; nerve reddish below, percurrent, quite variable in length.

Very common.

Distrib:India: The Himalayas, Meghaaya, Orissa, Nilgiri and Palni Hill.

Cosmopolitan.

Bryum pseuotriquetrum (Hedw.) Schwaegr., Spec. Suppl. 1 (2): 110. 1816.
Mnium pseudotriquetrum Hedw., Spec. Musc. 190. 1801. Plants forming loose
or dense,deep green - purplish turves. Leaves spreading,oblonglanceolate, en-
tire or denticulate near apex; never reddish,excurrent. Sprorophyte present; seta



2-4 cm long, curved at the top, hyaline or whitish; capsule inclined, clavete,
ydlowish brown.

Veay common, but only few fruiting plants were seen in two population,
one each in Wedern and Eadtern part of the Oasis. This is one of the very few
bryophytes recorded in fruiting condition from Antarctic botanical zone, includ-
ing the continental Antarctica (Webb, 1973; Sepelt, 1986). However, it will be
interesting to study the phenology of gametangid development, fertilisation and
spore dispersd in this species.

Didrib : India: The Himaayas.
Cosmopoalitan.

Apart form the above two widdy digtributed Antarctic species of Bryum,
the primary investigations have aso reveded following there species, which have
0 far not been recorded form the Antarctic botanical zone. The species have
been tentatively identified and need detailed further study. Including that of the
type for authentication.

Bryum d. atropurpureum (Dicks) Wahlenb. In Fuernr., Flora 12 (2) Erg.:56.
1829. B. bicolor Dicks, PI. Crypt. Brit Fasc.4; 16. 1801.

Pant forming compact reddish turves, sems dender. Leaves crowded or distant,
broadly ovate-lanceolate; nerve reddish, excurrent.

Common.

Digrib:IndiaThe Himaayas.

Cosmoapolitan.

Bryumm cf bornholmense Winkem et Ruth., Hedwigia 38: 122, 1899.

Plant forminglow, green turves. Leaves ovate-lanceol ate with darker; nerve strong,
prominently excurrent.

Occasiond, in Wesern Schirmecher.

Digtrib.:Europe, N . America

Bryum d. mildeanum Jur., Verh. Zool Bot Ges. Wien 12:967.1862.

Pants forming shining pale green truves, stems dender, red below. Leaves con-
cave, broadly ovate, acuminate, entire or findy denticulate; nerve red, excurrent.
Not so common.

Didrib:India Western Himaaya, Meghdaya, Nilgiri Hills.

Middle East Asia, Northern Africa, Europe.

POTTIACEAE

Bryoerythrophyllum recurviroge (Hedw.) Chen in Hedwigia 80 : 255. 1941.
Weidarecurviriostris Hedw., Spec. Musc 71. 1801.

Plants framing low, reddish green or brown turves or mats ; stems usualy
dichotomoudy bran ched. Leaves erect-spreadig, lanceolate, acute, margins re-
curved almost up to base; nerve percurrent.

Not Common.
Digtrib : India: Kashmir
Cosmopolitan.
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Pottia cf. heimii (Hedw.) Hamp., Flora 20: 287. 1837. Gymnogomum heimii
Hedw., Spec. Musc. 32., 1801.

Plants forming compact, yhelloowish green or green cushions. Leaves in-
creasing in size upwards, oblong-lanceolate or vote, acute or acuminate, margins
serrated near apex; nerve reddish, may or may not be excurrent.

Not Common.

Distrib.: East and South-East Asa, Europe, North and South America, Aus-
tralia, New Zedand, Antarctica

DITRICHACEAE
Cedratodon purpureus (Hedw.) Brid., Bryol. Univ. 1 : 480. 1826. Dicranum
purpureum Hedw., Spec. Muse. 136. 1801.

Plants forming yellow or browing green tufts, often with reddish tinge; Sems
branched. Leaves ovate or linear-lanceolate with revolute margins except & the
acuminate apex; nerves percurrent or very dighty excurrent.

Common.

Distrib. : India: The Himadayas ad the Western Ghats.

Cosmopolitan.

GRIMMIACEAE
Grimmia Sp.

Plant forming small, brownish green tufts Leaves lanceloate with hyaine

apices, Nerves excurrent.

Common, in Western Schirmacher.

Richter (1995) recorded G. lawiana Willis from the Schirmacher Oasis, a
taxon also reported from other Antarctic locations. The above specimens could
belong to the same species, but this aspects needs fruther detailed study.

Apart from the mosses growing in most congenia niches, they often exhibit
typicd necrotic centres because of tiered vegetationd pattern wherein turves and
cushions of mosses have orange, ydlow or grey encrustations of severd lichens,
like species of Caloplaca, Leparia, Physcia, Xanthoma and black patches of
blue green dga Nostoc commune. Often ydlwish white encrustations of fungi
Arthrobotrys ferox are aso seen on mass cushions (JR. Sharma, pers. Comm).
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Legends for the photographs

An aeria view of the Schimacher Oasis (Photo : D.K. Singh).

An aeria view of permanent Indian station Complex Maitri (Photo :D.K.
Singh).

Members of XVI IAEjoined by two Norweigin Geologists in their camp
a Filchner Fjdla In Orvin-lV mountains. (Photo : D.K. Singh).

Moss turves close the snow bank (Photo : D.K. Singh).

Moss cushion on biogenic remains of snow petrel (Pagodroma nivea)
(Photo : D.K. Singh).

Bryum growing in a sheltered situation among the rocks (Photo : D.K.
Singh).

Moss turves of Bryum encrustes with ephiphytic fungus. (Photo : D.K.
Sigh).

Turves of Bryum pseudotriquetrum (Hedw.) Schwaegr. With few plants
bearing sporophytes (indiside box). (Photo : D.K. Sigh).
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An aerial view of the Schirmacher Oasis
(Photo : D.K.Sngh.)

An aerial view of permanent Indian Sation Complex - Maitri
(Photo: D.K.Singh)
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Members of XVI I1AE joined by two Norweigin Geologists in their camp at
Filchner Fjella. in Orvin-1V mountains. (Photo: D.K.Sngh.)

Moss turves close to the snow bank (Photo: D.K.Singh)
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Moss cushion on biogenic remains of snow petrel
(Pagodroma nivea) Photo: D.K.Singh

Bryum growing in a sheltered situation among the rocks
(Photo: D.K.Singh)
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Moss truves of Bryum encrusted with ephiphytic fungus
(Photo: D.K.Singh.)

Turves of Bryum pseudotriquetrum (Hedw.) Schwaegr. with few plants hearing
sporophytes (inside box) (Photo: D.K.Sngh)



