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�� TheThe AntarcticAntarctic floraflora hashas evolvedevolved millionsmillions ofof yearsyears agoago onon thethe

supercontinentsupercontinent ofof GondwanaGondwana andand originallyoriginally consistedconsisted ofof

warmerwarmer andand wetter,wetter, forestsforests ofof podocarpspodocarps andand southernsouthern beechbeech..

�� TheThe separationseparation ofof SouthSouth AmericaAmerica fromfrom AntarcticaAntarctica 3030--3535

millionmillion yearsyears agoago allowedallowed thethe AntarcticAntarctic CircumpolarCircumpolar

CurrentCurrent toto form,form, whichwhich isolatedisolated AntarcticaAntarctica climaticallyclimatically andand

causedcaused itit toto becomebecome muchmuch coldercolder.. TheThe AntarcticAntarctic floraflora

subsequentlysubsequently dieddied outout inin Antarctica,Antarctica, butbut isis stillstill anan importantimportant

componentcomponent ofof thethe floraflora ofof southernsouthern NeotropicNeotropic (South(South

America)America) andand Australasia,Australasia, whichwhich werewere alsoalso formerformer partsparts ofof

GondwanaGondwana..

�� AntarcticaAntarctica providesprovides mostmost harshharsh environmentenvironment forfor growthgrowth andand�� AntarcticaAntarctica providesprovides mostmost harshharsh environmentenvironment forfor growthgrowth andand

survivalsurvival ofof organismsorganisms.. TheThe terrestrialterrestrial andand aquaticaquatic organismsorganisms

areare encounteredencountered inin restrictedrestricted areasareas andand itit hashas beenbeen presumedpresumed

thatthat theythey havehave specialspecial physiologicalphysiological featuresfeatures enablingenabling themthem toto

survivesurvive atat lowlow temperaturestemperatures andand prolongedprolonged periodperiod ofof

darknessdarkness..

�� SeveralSeveral investigationsinvestigations havehave beenbeen conductedconducted toto studystudy thethe

patternspatterns ofof distributiondistribution andand taxonomytaxonomy ofof aquaticaquatic algaealgae inin

continentalcontinental AntarcticaAntarctica

�� AA greatgreat varietyvariety ofof freshfresh--waterwater planktonicplanktonic andand AufwuchsAufwuchs algaealgae

fromfrom smallsmall meltmelt poolspools andand yearyear--roundround pondsponds atat variousvarious placesplaces

inin AntarcticaAntarctica areare describeddescribed..

�� InIn SchirmacherSchirmacher OasisOasis area,area, freshfresh--waterwater habitatshabitats exhibitexhibit thethe

completecomplete rangerange ofof trophictrophic levelslevels fromfrom extremeextreme oligotrophyoligotrophy

withwith aa paucitypaucity ofof speciesspecies andand lowlow organicorganic productionproduction toto

hypereutrophyhypereutrophy withwith bloomsblooms ofof aa singlesingle oror aa fewfew speciesspecies.. MaitriMaitri along with fresh water lakes in along with fresh water lakes in 
SchirmacherSchirmacher OasisOasis



Map of Schirmacher Oasis (SO) showing the location of 14 different sampling sites. The location of 

the Indian Antarctic Station, Maitri and the Russian Antarctic Station, Novolazarevskaya are also 

seen.

LoLocation map of Indian permanent cation map of Indian permanent 

Stations in AntarcticaStations in Antarctica

�� The The SchimacherSchimacher Oasis has a width of 3 km and a length of about 20 km and is oriented in east west direction Oasis has a width of 3 km and a length of about 20 km and is oriented in east west direction 
(70(700046’04”46’04”--70700044’21”S; 1144’21”S; 1100 49’54”49’54”--11110026’03” E).26’03” E).

Two types of Two types of 
streams were streams were 
observed: one observed: one 
derived from derived from 
glaciers and glaciers and 
second from snow .second from snow .
Diagrammatic Diagrammatic 
representation of representation of 

different habitats of different habitats of 

algae and algae and 

cyanobacteriacyanobacteria

�� During the polar summer, ice During the polar summer, ice 
melts and water flows in the melts and water flows in the 
stream forming lakesstream forming lakes

�� A A ScematicScematic representation of representation of 
vertical profile of a stream vertical profile of a stream 
originating from a glacier and originating from a glacier and 
enterningenterning a lake. The numbers a lake. The numbers 

representrepresent place of water place of water 

sampling from glacier (1), sampling from glacier (1), 
Pond, (2) proper stream, (3) Pond, (2) proper stream, (3) 
Lower stream (4) and lake (5) Lower stream (4) and lake (5) 



�� WeWe examinedexamined thethe algaealgae andand cyanobacteriacyanobacteria fromfrom threethree streamsstreams ofof glacierglacier originorigin (WN,(WN, SEM,SEM, ST)ST)

whichwhich werewere aboutabout 500500--10001000 mm inin lengthlength andand thethe threethree shortshort (ca(ca 200200--400400 m)m) snowsnow driftdrift meltmelt waterwater

streamsstreams (EGF,(EGF, EM,EM, NS)NS) werewere alsoalso examinedexamined..

�� AlgalAlgal samplessamples werewere scrapedscraped formform rocksrocks andand sedimentssediments intointo sterilesterile plasticplastic bagsbags andand specimenspecimen

tubestubes usingusing cleanclean implementsimplements.. AlgalAlgal andand cyanobacterialcyanobacterial samplessamples collectedcollected duringduring thethe expeditionsexpeditions

werewere broughtbrought toto thethe fieldfield stationstation andand examinedexamined microscopicallymicroscopically withinwithin 2424hh ofof collectioncollection..

IdentificationIdentification waswas mademade usingusing BourellyBourelly,, GeitlerGeitler,, andand DesikacharyDesikachary..

Alpha diversity Species Richness Evenness or EquitabilityEvenness or Equitability

Simpson Simpson 

indexindex

Shannon Shannon 

Wiener index Wiener index 

Beta diversity Gamma diversity

Cluster analysis �� It was done on the basis of species It was done on the basis of species 

[+[+ncence/ / --ncence] composition using ] composition using 

Euclidean distance measureEuclidean distance measure



��The algal and cyanobacterial species The algal and cyanobacterial species 

which have been encountered in which have been encountered in 

different streams of Oasis have been different streams of Oasis have been 

presented in (Table).  presented in (Table).  

��It is evident that various streams It is evident that various streams 

situated at different locations varied in situated at different locations varied in 

flora composition. flora composition. 

��The glacier bound stream SEM near The glacier bound stream SEM near 

MaitriMaitri Lake shows maximum Lake shows maximum 

abundance of cyanobacteria whereas abundance of cyanobacteria whereas 

the number of species encountered the number of species encountered the number of species encountered the number of species encountered 

was minimum in Hill top snow drift was minimum in Hill top snow drift 

bound stream EGF near German bound stream EGF near German 

Station (extreme west of Oasis). Station (extreme west of Oasis). 

��Among the Cyanobacteria more than Among the Cyanobacteria more than 

half of species were nitrogen fixers half of species were nitrogen fixers 

and and OscillatoriaOscillatoria limosalimosa, , PhormidiumPhormidium

frigidumfrigidum and and NostocNostoc commune commune were were 

present in all the six streams studied. present in all the six streams studied. 

+  Present+  Present –– AbsentAbsent SOSO-- SchirmacherSchirmacher oasisoasis
WM WM -- West of  West of  NovolazaraveskayaNovolazaraveskaya (Russian Station in (Russian Station in 
SO, SEM SO, SEM –– South East of South East of MaitriMaitri (Indian Station in (Indian Station in 
Antarctica),  STAntarctica),  ST-- South of South of TrishulTrishul (a (a NunateckNunateck in SO, EGF in SO, EGF 
–– East of George Foster (German Station in Antarctica), East of George Foster (German Station in Antarctica), 
EM EM –– East of East of MaitriMaitri, NS , NS –– North of North of ShivlingShivling



CosmariumCosmariumCrococcusCrococcus

GloeocapsaGloeocapsa

LyngbyaLyngbya

OscillatoriaOscillatoria PhormidiumPhormidium

NostocNostoc

PlectonemaPlectonema ChaemesiphonChaemesiphon



�� OnOn thethe basisbasis ofof relativerelative frequencyfrequency andand densitydensity ofof
speciesspecies inin sixsix freshwaterfreshwater streams,streams, thethe diversitydiversity
indicesindices waswas calculatedcalculated toto determinedetermine thethe richness,richness,
diversitydiversity andand evennessevenness..

�� TheThe valuevalue ofof MenhinckMenhinck indexindex (R(R22)) ofof richnessrichness
indicatedindicated thatthat speciesspecies richnessrichness ofof algaealgae andand
CyanobacteriaCyanobacteria waswas highesthighest inin streamstream SEMSEM
followedfollowed byby streamstream NSNS.. TheThe lowestlowest speciesspecies
richnessrichness waswas recordedrecorded inin streamstream EGFEGF.. AlthoughAlthough
thethe valuesvalues ofof Margalef’sMargalef’s indexindex ofof richnessrichness (R(R11)) areare
higherhigher thanthan RR22,, itit alsoalso followedfollowed thethe samesame trendtrend..

�� TheThe speciesspecies richnessrichness inin differentdifferent streamsstreams waswas inin
thethe orderorder ofof SEM>NS>ST>EM>WN>EGF>SEM>NS>ST>EM>WN>EGF> TheThe
diversitydiversity indicesindices revealedrevealed thatthat maximummaximum diversitydiversity
existsexists inin streamstream SEMSEM andand minimumminimum inin EGFEGF..

�� TheThe speciesspecies diversitydiversity (NI)(NI) decreasesdecreases inin orderorder ofof

Various Diversity indices of Algae and CyanobacteriaVarious Diversity indices of Algae and Cyanobacteria

�� TheThe speciesspecies diversitydiversity (NI)(NI) decreasesdecreases inin orderorder ofof
SEM>NS>ST>EM>WN>EGFSEM>NS>ST>EM>WN>EGF whereaswhereas valuevalue ofof λλ

increasesincreases withwith increaseincrease inin diversitydiversity indexindex (N(N11))..
TheThe otherother diversitydiversity indicesindices (H’(H’ && NN11 )) alsoalso followedfollowed
thethe samesame trendtrend andand notnot muchmuch differencedifference waswas
recordedrecorded inin thethe indicesindices ofof STST && NS,NS, EMEM && WNWN
streamstream.. TheThe evennessevenness indicesindices EE44 (Hill(Hill ratio)ratio) andand EE55
(Modified(Modified HillHill ratio)ratio) variesvaries betweenbetween 00..99 toto 00..9898 thethe
higherhigher valuevalue seemsseems toto bebe relatedrelated toto thethe dominancedominance
ofof severalseveral speciesspecies..

�� ThereThere isis notnot muchmuch differencedifference inin thethe valuesvalues ofof ββ
diversitydiversity ofof thethe streamsstreams studiedstudied andand thesethese rangedranged
fromfrom 2929 toto 2929..188188 whereaswhereas thethe γγ –– diversitydiversity isis
highesthighest inin streamstream SEMSEM andand lowestlowest inin WNWN..
Evidently,Evidently, itit allowsallows thethe comparisoncomparison ofof streamstream
diversitydiversity andand givesgives anan ideaidea aboutabout howhow andand whichwhich
streamstream isis differentdifferent withwith thethe otherother streamstream asas inin thethe
presentpresent studystudy wewe havehave recordedrecorded thatthat minimumminimum γγ

diversitydiversity isis foundfound inin streamstream EGFEGF andand maximummaximum inin
SEMSEM thusthus wewe cancan saysay thatthat bothboth areare muchmuch differentdifferent
inin comparisoncomparison toto otherother streamsstreams..



��ToTo illustrateillustrate thethe resultsresults wewe

havehave usedused aa cutcut offoff distancedistance
ofof 00..0606 (shown(shown asas horizontalhorizontal

dashdash lineline in)in)

��AtAt thisthis levellevel ofof resemblanceresemblance
therethere areare twotwo distinctdistinct
clustersclusters..

��inin oneone clustercluster streamstream WNWN

andand EGFEGF.. andand inin secondsecond
clustercluster streamstream SEM,SEM, ST,ST, NSNS &&

DendogramDendogram of clustering of Six freshwater streams of clustering of Six freshwater streams 
using Euclidean distanceusing Euclidean distance

clustercluster streamstream SEM,SEM, ST,ST, NSNS &&
EMEM.. hashas beenbeen categorizedcategorized..

��ThisThis showsshows thethe similaritiessimilarities

betweenbetween thethe streamsstreams ofof thethe
clustersclusters inin termsterms ofof thethe algalalgal

compositioncomposition..



Cyanobacteria growing on exposed partCyanobacteria growing on exposed part Expedition vesselExpedition vessel

Rocky area of the Rocky area of the SchirmacherSchirmacher Oasis (inset Oasis (inset 
a helicopter flying over the a helicopter flying over the MaitriMaitri station and station and 
the continental ice is also seen). the continental ice is also seen). 

PenguinePenguine RookeryRookery
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