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FOREWORD

The Indian Antarctic. Programme, multi-institutional and
multidisciplinary in nature, has evolved into a sustained
scientific campaign to solve various scientific mysteries from
the icy continent. Conducting field experiments in Antarctica
is challenging, exciting and satisfying. National Centre for
Antarctic & Ocean Research [NCAOR), Department of Ocean
Development has played a pivotal role in sending annual
expedition to Antarctica and providing a unique platform to
the Indian scientists to explore new vistas in the pursuit of
technical innovation and scientific excellence. By virtue of its
sustained interest and demonstrative capabilities in the
domain of polar sciences and logistics, India achieved many
significant milestones.

Work carried out successfully during the 18" Indian Antarctic
Expedinnn (1AE) and the scientific findings are collated in this
report. This expedition was the last one launched from the
port of Goa (India). Many Scientific Committee on Antarctic
Rescarch (SCAR) mounted international campaign are very
well reflected in the scientific programmes of this expedition.
True to the spirit of the Antarctic Treaty, the 18" IAE provided
a platform to an Iranian scientist who collaborated with his
Indian counterpart in biology.

The present report is an outcome of the commendable efforts
of Shri Ajay Dhar, Leader of the 18" Expedition. 11 is hoped
that this technical report shall benefit the polar scientific
community.
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Preface

I am delighted to know that technical report of the 18" Indian Antarctic Expedition
is ready for distribution to International Polar Scientific Community. Dr Ajay Dhar.

Leader of the 18" IAE. Scientist from Indian Institute of Geomagnetism, Colaba. Mumbai
has done commendable job in successfully completing the assigned task of logistics and
science. The technical report truly reflects the multi-disciplinary scientific tasks
accomplished by scientific community of various institutions in India The participation of
an Iranian Scientist has been mutually beneficial and is in the spirit of international co-

operation under Antarctic Treaty System

"Maitri" the signature of India in Antarctica is maintained by various organisations
in the country. It is a matter of pride that the Station is providing fertile scientific platform
to many national and international scientists to conduct innovalive and longterm
monitoring programs in various domains of polar sciences It has been our endeavour to
protect and preserve the pristine Antarctic environment while contributing to the global
efforts of generating knowledge about the icy continent. In addition to the experiments
conducted 1in Antarctica, scientists from NCAOR and Space Application Centre
Ahmedabad are using OCEANSAT Data for global change studies by monitoring sea -
ice conditions in Antarctica. Only an integrated approach will lead us for better
understanding of the processes modulating regional and global climate. The technical

report will provide a valuable input to the effort

(Prem Chand Pandey)

ANTARCTIC & OCEAN RESEARCI



CONTENTS

Pages
FOREWARD HT
PREFACE Vv
THE TEAM XTI

ADRESSES OF PARTICIPATING ORGANISATIONS XV

The Eighteenth Indian Scientific Expedition to Antarctica
An Introduction to the Expedition and Achievements (Summary) XXV
Ajay Dhar

ATMOSPHERIC SCIENCES

Magnetometer/Riometer changes over Indian Antarctic Station 01
Maitri, as a pointer to disturbances in space

Girija Rajaram, K. Emperumal, Sumendra Singh.

A.N. Hanchinal and Ajay Dhar

Study of Ozone hole phenomena and Meteorological 17
parameters at Schirmarcher Oasis Antarctica during 18™
Indian Antarctic Expedition 1998-2000.

R.P.Lal and L. Krishnamurthy

ELF-VLF emission observed on the ground at Maitri, Antarctica 51
Sushil Kumar, Sunil K. Singh and A.K. Gwal

Study of ultraviolet radiation in relation to the terrestrial 59
ecosystemof Schirmarcher region of east Antarctica

Khwairakpam Gajananda, Shambu Nath, Risal Singh

Ambha Kaushik, R.S. Tanwar and H.N. Dutta

EARTH SCIENCES

Glaciomorphic land forms inparts ofSchirmarcher Oasis, 8l
central Dronning Maud Land, east Antarctica
M.P. Gaur, Amit Dharwadkar and R. Asthana

Glaciological studies during the Expedition 9%
R. Asthana, M.P. Gaur and Amit Dharwadkar



Geology and Geochemistry of the Zweissel area, central
Dronning Maud Land, east Antarctica
Amit Dharwadkar, R. Asthana and M.P. Gaur

Seismological station at Maitri. Antarctica
Indra Mohan, L. Prem Kishore, 1. Prasad Raju
and Saurabh Baruah

A comparative study of Glacio-meteorological parameters,
reflectance and surface energy exchange over different snow-
ice media in Dronning Maud Land in east Antarctica

Praveen Kumar Srivastava

Report on Mapping in Antarctica (during 18th Indian Scientific
Expedition to Antarctica)
Kamal Sharma and Rup Kumar Das

BIOLOGICAL SCIENCES

A study of Marine ambient acoustic noise in relation to Marine
life in Antarctic waters
Arvind Kumar Saran

Morpho-Taxonomical survey of Diatoms in Schirmarcher
Oasis, east Antarctica

R.K. Gupta
Studies on faunal diversity during XVIII Indian Antarctic
Expedition to Antarctica, 1998-1999

Akhlaq Hussain

Water Quality: Lakes of Schirmarcher Oasis, Antarctica

Pradeep Kumar; Mohammed Reza Shokri and Indu Mehrotra

Diversity of Anaerobes around Indian station Maitri, Antarctica
Pramod W. Ramteke

109

135

13

19

213

227

273

293



HUMAN PHYSIOLOGY

Effect of stress on social behaviour of expedition members of ISEA 299
Aanju Mehta

Thermorequlatory effects of tropical man in Antarctica with 305
reference to special clothing

Baburaj T.P., Gulab Singh, A.C. Bajaj,

P.K. Banerjee and W Selva Murthy

ENGINEERING & COMMUNICATION

Report on Scientific & Engineering activities of R &« DE (Engrs), 337
Pune at Maitri, Antarctica-XVIII ISEA (16thWOT)

K.S. Shinde, R.K. Pandkar, G Velayutham and

N.D. Angal

Automatic electric distribution system at Indian Antarctic 355
station, Maitri; Need of the day
Narenda D. Angal

Studies on wind energy applications during XVIII Indian 363
Antarctic Expedition
T. Ramesh and M.P. Ramesh

Radio communication service in Antarctica 373
Hemant Gaur and Somprakash



THE TEAM
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Defence Electronic Applications Laboratory
Defence Electronic Applications Laboratory
Indian Railways

Indian Railways

Indian Army

Indian Army

IndianArmy

Indian Army

Indian Army

Indian Army

Indian Army

Indian Army

Indian Army

Indian Army

Indian Army

Indian Army
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
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29.
30.

. Shri M P Gaur

. Shri R Asthana
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. Shri S Dutta
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. Shri RKumar Das

. Shri YBSN Murthy
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. Dr. (Mrs)M Mehta
. Dr. (Ms)KKapila
. Shri T P Baburaj
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Shri RK Gupta
Shri P W Ramteke
Shri A K Saran
Dr. Pradeep Kumar
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Shri V D Sharma
Shri T Ramesh

Lt. Cdr.J Jgpathur
Lt.Cdr.S Mani
Shri X Kumar
Shri K U Kumar

Dr. MohammadReza Shakri

Shri Jagveer Singh
Dr.N Khare

SUMMER TEAM:
(Jan 1999-March 1999)

Geological Survey of India

Geological Survey of India

Geological Survey of India

Snow Avalanche & Study Establishment
Survey of India

Survey of India

National Geophysical Research Institute
Indian Institute of Geomagnetism
Indian Institute of Geomagnetism
National Physical Laboratory
Barkatullah University

All India Institute of Medical Sciences
All India Institute of Medical Sciences
Defence Institute of Physiology and
Allied Sciences

Zoological Survey of India

Botanical Survey of India

Industrial Toxicology Research Centre
National Institute of Oceanography

Roorkee University

Research & Development Establishment (Engrs)
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Defence Electronic Applications Laboratory

National Aerospace Laboratories
National Hydrographic Office
National Hydrographic Office
National Hydrographic Office
National Hydrographic Office

Iranian National Center for Oceanography, IRAN

Indo Tibetan Border Police
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The XVIII Indian Antractic Expedition being launched fromNCAOR, Goa by Hon.
Chief Minister of GoaMr. Luizinho Faleiro, in the Presence of SecretaryDOD,
Centre Director N C A O R and various other dignitaries.

The Hon. Chief Minister with Center Director NCAOR & Team Members



The XVIITI expedition teammembers onboard Ship.



XIX

Fquator crossing ceremony onboard the Ship.



Scientific lectures were organized to keep members occupied onboard the Ship and
to discuss the ongoing scientific programs.

A Check Helicopter was gifted by Indian Government to Mauritius Government.
The Helicopter being handed over to Mauritius Team on board the vessesl.



XXI

Pawan Hans Helicopters Participated for the First time in Indian Antarctic Expedition.
The ground testing of two Helicopter in progress.

A Sun set over the Antarctic Ocean.
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Automatic weather station (AWS) set up on Polar Ice at Sankalp Point

.
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With the Leader (Mr. Vladimir Bol'Shakov) and teammembers of 44™ Russian
Antarctic Expedition at Novalazarevskaya station.
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A huge tabular Iceberg

I'he Ship MV Polar Bird along side the ice shelf.
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Automatic weather station (AWS) set up on Polar Ice at Sankalp Point

With the Leader (Mr. Vladimir Bol'Shakov) and team members of 44 Russian
Antarctic Expedition at Novalazarevskaya station.





