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ABSTRACT

Benthos of Priyadarshini Lake, Schirmacher Oasis, Antarctica was investigated during the austral
summer (1984-85). Resting eggs of micro-invertebrates dominated the total fauna. These were signifi-
cantly high in the lake bottom. Nematodes, turbellarians and tardigrades were abundant in the supra-lit-
toral sediment covered with vegetation. Salinity and dissolved nutrients in the surface water column
showed very low concentrations and the values fluctuated with the weather conditions.

INTRODUCTION

Fresh-water lakes on the Antarctic continent are closed aquatic ecosystems which provide an

unique habitat for basic biological studies (Heywood, 1984). A comprehensive knowledge of the

flora and fauna of such lakes is a prerequisite for further ecological studies. Most of the studies on the

fresh water fauna of the Antarctic lakes have emphasized the physico-chemical aspects (Harris et a1.,

1981; Hawes, 1983), primary productivity (Light et al., 1981) and microbial activities (Ellis-Evans,

1982). Very little is known about the benthic fauna of such water bodies (Opalinski, 1972; Heywood,

1984). Qualitative and quantitative aspects of the benthic fauna, from undescribed Priyadarshini

Lake (Schirmacher Oasis, Antarctica), were investigated during the austral summer of 1984-85.

These have been reported in the present communication.

MATERIAL AND METHODS

Study area: Priyadarshini lake is situated very close to the Second Indian base station, Maitri in

the Schirmacher Oasis, Antarctica (70°45'S; 11°44'E). The lake is irregular in outline with an area of

0.297 sq. km. A mat of blue green algae and moss, characterizes the supralittoral margin of the lake.

The melt water from the adjacent glaciers and snow-fields runs into the lake. The lake was visited

twice during the fourth Indian scientific expedition's summer programme in Antarctica (1984-85).

Four stations were established along the margin periphery of the lake (Stns. A,B,C, D) and four sta-

tions (1-4) were sampled inside the lake using a rubber raft.

Sampling: Water samples were collected by 5 litre Niskin sampler and the benthos samples

using a Van Veen Grab (0.04 m
2
 area). Primary productivity was measured by the in situ 14

C method

(Steemann-Nielsen, 1952) and dissolved nutrients (nitrate-N, phosphate-P, silicate-Si), oxygen and

salinity were analysed following the methods described by Grasshoff (1976). Temperature (air, water

and sediment surface) was recorded by mercury thermometer (0.1°C accuracy).

Triplicate sub-samples of microfauna were taken from each station using a hand held plastic

corer (4.5 cm inner diameter) to a sediment depth of 6 cm. Faunal samples were immediately pre-

served in 4% formaldehyde solution to which rose-bengal (0.2 g/1) was previously added. Samples

were also collected separately for estimating organic carbon content and sediment characteristics.

During February 1985, the lake was partly frozen and hence samples were collected by drilling a hole

through the 12 cm thick ice sheet with a hand drill. A Van Veen Grab of 0.04 m
2
 area was lowered

through the hole to collect the bottom deposit.
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Faunal samples were analysed following the procedure given by Parulekar, Nair, Harkantra and

Ansari (1976). Biomass (dry wt.) was determined according to Dye and Furstenberg (1977) and dry

mass of protozoa, rotifers and cysts (resting stages) was calculated following the method of Sarojini

and Nagabhushanam (1967). Organic content of the sediment was estimated by the method of El

Wakeel and Riley (1956).

RESULTS AND DISCUSSION

Physical and chemical parameters recorded at the Priyadarshini lake during January and Febru-

ary 1985 are given in Table I. Mean temperatures in the upper layer of sediments and in the overlying

water were 4.7°C and 2.2°C respectively. The water was clear throughout the sampling period with a 

surface temperature of 2.3°C. Maximum temperature of 3.5°C was recorded at the station 3, perhaps

because of the absorption of radiation energy by the biota (Goldman et al., 1972). The station 3 was

fixed at the lake centre where a thick layer of benthic alga was recorded at the bottom. The pH at all

the stations ranged from 7.6 to 8.6 (mean 8.1). The pH values are higher than those (5 to 6.8) reported

earlier by Bardin and Leflat (1965) in an ice covered lake in the Schirmacher Oasis. This suggests an

alkaline condition of the water. Since the lake is fed by the adjoining glacial melt water, the higher pH

recorded in the present observation may indicate dissolution of the alkaline rock in the glacial waters.

Dissolved oxygen content varied between 6.9 to 8.6 ( = 8.0) mg/1. Salinity and dissolved nutrients

showed very low concentrations. Mean values of 0.009% salinity, 0.3 μg at 1
-1

 nitrate, 0.11 μg at 1
-1

phosphate and 15.97 μg at 1
-1

 silicate were recorded in the surface water. The source for the inorganic

composition seems to be dependent on the glacier melt water (Sengupta and Qasim, 1983) and the

summer period evaporation also plays an important role in regulating the nutrients (Walton, 1984).

Three species of birds (South Polar Skua, Antarctic Petrel and Snow Petrel) roost in the catchment of

the Priyadarshini lake. Remnants of dead birds (in deteriorated conditions) were also recorded. The

bird population may contribute an appreciable amount of organic nitrogen and phosphorus to the

lake water. Change in the salt concentration of the lake water could also be due to the abundance of

birds as has been reported by Liano (1965) and Hawes (1983). Maximum water depth of 8.5 m was

recorded at the station 3 (Lake Centre). The bottom deposit comprised of fine black sediment

covered by a thick felt of filamentous blue green algae (Oscillatoria, Synechocystis, Choococcus and

Phormidium species). This felt attached to the gravel was dense at the stations 2 and 3. Maximum

algal production in an ice-covered lake at the Schirmacher Oasis has also been reported by Komarker

and Ruzicka (1966). The algal flora not only acts as a food source for the benthic organisms but also

provides a suitable insulation during the winter (Goldmann et al., 1972). Total faunal distribution

(percentage) at all the stations have been presented in Fig. 1. Maximum density of 1490 numbers/m
2

was recorded at the Station C during January 1985. This station was located near the stream which

TABLE I 

Environmental factors recorded at the Priyadarshini Lake 
(Values are mean of 8 replicates) on 21 January, 1985 

Temperature (°C)

Air

Water

Sediment

pH (overlying water)

Dissolved oxygen (mg/1)

Salinity (%)

-1.6

+2.38

+4.70

8.1

8.0

0.49

Coarse sand (%)

Silt clay (%)

Organic cabon (%)

NO3 (μg at 1
-1

)

PO4 (μg at 1
-1

)

Si (μg at 1
-1

)

92.33

07.66

01.07

00.30

00.11

15.97
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brought the melt water and sediments to the lake. The sediment at this station was covered with

moss carpet. Davis (1980) has reported that the maximum amount of DOM (Dissolved Organic Mat-

ter) production occurs in moss communities and it may also induce the increase of silt-clay fractions

in the sediment. Minimum density of 450 numbers/m
2
 was recorded at station A, located in the sou-

thern portion of the lake where the algal and moss vegetation was almost negligible. Analysis of the

particle size showed very coarse sediment at all sampling stations with very low amount of silt-clay

fractions. Maximum of 92.33% of coarse particle and minimum of 07.66% of silt-clay were recorded at

the station A. These fine particles (silt and clay) are expected to hold high concentrations of nutrients

thus increasing the adsorbing capacity of the sediments (Gerlach, 1978). As such the fluctuations in

the faunal standing crop (density/biomass) between the stations may be due to the sediment charac-

teristic and the availability of food (Ansari et al., 1986).

Seven groups of micro-invertebrates were recorded from the Priyadarshini lake. These includ-

ed protozoa (ciliata, mastigophora and sarcodina 22.31%), nematoda (14.57%), acarida (0.54%) and

Fig.1. Fauna of Priyadarshini Lake at Schirmacher Oasis, Antarctica.
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oligochaeta (0.60%). Resting stages (cysts) of micro-invertebrates (Rotifera, Turbellaria and Tardi-

grada) were recorded abundantly (38.61%) in all the samples with a maximum at the station 3 (530

eggs/m
2
). A few rod shaped pigmented organisms (2.82%) were also collected and the maximum

were in the supralittoral zone (station C). Some of these organisms could not be identified upto the

species due to lack of expertise and proper literature and hence these have been placed under

unidentified group (Table II).

TABLE II

Micro-faunal density (number/m2)and biomass (μg/m2)recorded at Priyadarshini lake, 
Schirmacher Oasis, Antarctica. (Values in parentheses are biomass μg/m2)

Taxon

Nematoda

Turbellaria

Ciliata

Tardigrada

Resting egg

Rotifera

Protozoa

Acarida

Oligochaeta

Unidentified

Total

Around the lake

Jan

272.5(122.6)

125.5(68.6)

135.0(0.68)

140.0(63.30)

140.0(0.70)

10.0(0.05)

20.0(0.10)

12.0(05.00)

12.0(05.00)

42.0(18.50)

935.0(284.33)

Feb

182.5(82.10)

97.5(43.80)

107.5(54)

52.5(3.60)

230.0(1.15)

07.5(0.03)

115.0(0.55)

-

07.5(03.40)

22.5(10.10)

822.5(165.27)

Inside the lake

Jan

12(05.60)

75.0(33.80)

52.5(0.26)

80.0(36.00)

367.5(1.84)

05.0(0.02)

167.5(0.84)

05.0(02.30)

-

15.0(06.80)

780.0(87.46)

Feb

02.5(01.10)

30.0(13.50)

22.5(0.11)

12.5(5.60)

507.5(2.54)

-

100.0(0.50)

-

-

12.5(05.60)

687.5(28.95)

Fluctuations in the population density between January and February was mainly due to sea-
sonal rhythm in phytoplankton production and instability of the environment due to the climatic
fluctuations (Carriker, 1967; Heywood et. al., 1979). Diurnal studies on the physical features of the
lake water showed wide fluctuations. The values for the air temperature varied between -3.0° to
2.0°C. Surface water temperatures were normally higher than the ambient temperature. The values
ranged between 1.5° to 5.5°C. Very strong winds of more than 40 km/hr were recorded on 21 January
1985 (sampling day) with a continuous snowfall for six hours. Such high wind speed generated waves

on the lake surface and created turbulence, resulting in the transport of coarse particulate matter into
the lake basin (Sly, 1978). However, the values for dissolved oxygen varied between 6.90 to 8.60 mg
1

-1
. It indicates that in the open part of the lake mixing occurs regularly which keeps the oxygen level

almost constant.

The increase in the faunal standing crop in January 1985 indicates the high phytoplankton
production during this month (Light et al., 1981). The increase in the resting egg density during
February '85 suggests the protected development of some microorganisms (e.g., Turbellaria, Tardi-
grada and Rotifera) with long incubation periods. Although data for long term study are still being
processed, the results of the present short term study clearly brings out the effect of climatological
and sedimentological regimes on the morphology, abundance and diversity of the benthic fauna in
the Antarctic limnetic ecosystems.

152

___________________________________________________________________________________________________________________________________________



Ingole, Verlencar & Parulekar 

ACKNOWLEDGEMENTS

The authors express sincere thanks to the Department of Ocean Development, Govt. of India,

for providing an opportunity to participate in Fourth Indian Scientific Expedition to Antarctica and

to the Director, National Institute of Oceanography, for facilities. Thanks are also due to Dr. B.B.

Bhattacharya, the Leader of the Expedition for his interest.

REFERENCES

Ansari, Z.A., B.S. Ingole andA.H. Parulekar, 1986. Effect of high organic enrichment on benthic polychaete population in an
estuary. Marine Pollution Bulletin,U.K., 17(8): 361-365.

Carriker, M.R., 1967. Ecology of estuarine benthic invertebrates - A perspective. In:Estuaries, edited by G.H. Lauff,

AAAS, Washington D.C., Pub. No. 83. p. 442-487.

Davis, R.C., 1980. Peat respiration and decomposition in Antarctic terrestrial communities. Biol.J. Linn. Soc., 14: 39-49.

Bardin, V.I. and O.N. Leflat, 1965. Khimzn Vod Oazisa Schirmokhera (chemical characteristics of water in Schirmacher

Oasis).Informostsionny Byulleten Sovetski antarkticheskoi Ekspeditsii, 52: 51-55. (English translation, 1966, 5: 361-
363).

Dye, A.H., and J.P. Furstenberg, 1977. An ecophysiological study of the meiofauna of the Swartkops estuary. The meiofauna

composition, distribution and biomass. Zoological Africana, 13: 19-32.

Ellis-Evans, J.C., 1982. Freshwater microbiology in Antarctica. III. Seasonal microbial activity in Antarctic fresh-water sedi-

ments. Polar Biology, 1: 129-140.

El Wakeel, S.K. and J.P. Riley 1956. The determination of organic carbon in marine muds. J. Cons. Perm. Inst. Expolor.Mer.,
22: 180-183.

Gerlach, S.A., 1978. Food chain relationships in subtidal silty sand, marine sediments and the role of meiofauna in simulat-

ing bacterial productivity. Oceanologia (Berlin), 33: 55- 69.

Grasshoff, K., 1976. Methods of Sea Water Analysis. Verlag Chemie, New York, 317 pp.

Goldman, C.R., D.T. Mason, and B.J.B. Wood, 1972. Comparative study of two small lakes on Ross Island, Antarctica.

Antarctic Research Series, 20: 1-50.

Harris, J.H.J., K. Cartwrigat and T. Torll, 1979. Dynamic chemical equilibrium in a polar desert pond: a sensitive index of
meteorological cycles. Science, 204: 301-303.

Hawes, I., 1983. Nutrients and their effects on phytoplankton populations in lakes on Signy Island, Antarctica (Br. Ant. Sur-

vey, U.K. Cambridge).

Heywood, R.P., H.J.G. Dartnall and J. Priddle, 1979. The freshwater lakes of Signy island, South Orkney Islands, Antarctica,

Data Sheets, British Antarc. Survey Data, Vol. 3, 46 pp.

Heywood, R.B., 1984. Antarctic island waters. In: Antactic Ecology, edited by R.M. Laws, Academic Press, London, p.

279-345.

Komarker, J. and J. Ruzicka, 1966. Freshwater algae from lake in proximity of the Novolazharevskaya Station, Antarctica.

Preslia, 38: 237-244.

Liano, G.A., 1965. The flora of Antarctica. In: Antarctica, edited by T. Hatherton, A New Zealand Antarctic Society Survey,

331 pp.

Light, J.T., J.G. Ellis-Evans and J. Priddle, 1981. Phytoplankton ecology in an Antarctic Lake. Freshwater Biology, 11:11-26.

Opalinski,K.W., 1972. Freshwater fauna and flora in Haswell Island (Queen Mary Land, Eastern Antarctica). Poloskle Archi-
Vum Hydrobiologii, 19: 377-381.

Parulekar, A.H., S.A. Nair, S.N. Harkantra and Z.A. Ansari, 1976. Some quantitative studies on the benthos off Bombay.

Mahasagar-Bulletin of the Natn. Inst. Of Oceanogr., 9: 51-56.

Sarojini, R. and R. Nagabushanam, 1967. A comparative study of the respiration of some free-living ciliate protozoa. Oecolo-
gia (Berlin), 10: 193-203.

Sengupta, R. and S.Z. Qasim 1983. Chemical studies on the ice shelf in a freshwater lake and in a polynya at Princess Astrid
Coast, Dronning Maud Land, Antarctica. Scientific Report of First Indian Expedition to Antarctica, Technical Publica-
tion. No. 1, Department of Ocean Development, New Delhi, p. 62-68.

153

_____________________________________________________________________________________________________________________________________________________________



Microfauna of Priyadarshini Lake 

Sly, P.G., 1978. Sedimentary processes in lake. In: Lakes, Chemistry, Geology, Physics, edited by Abraham Lermar,

Springer Verlag Publ., New York, p. 65-89.

Steemann-Nielson, E., 1952. The use of radioactive carbon (14C) for measuring organic production in the sea. J. Const. Int.
Explor. Mer., 18: 117-140.

Walton, D.W.H., 1984. The terrestrial Environment. In: Antarctic Ecology, Vol. 1, edited by R.M. Laws, Academic Press,

London, p. 1-60.

154


