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PRIME MINISTER
INDIA

FOREWORD

What a wonderful opportunity the First Indian
Antarctic Expedition gave to a young team of our
scientists. Drawn from seven different research
institutions, they worked on common objectives of
significant national importance. This is a fine
example of inter-disciplinary cooperation in Indian

science.

The expedition gave them the opportunity to
work at sea and on the icy continent, in most
unpredictable and hostile weather conditions. The
number of tasks completed and the amount of scientific
data generated clearly showed that with dedication
and a pioneering spirit Indian scientists can accomplish
more than what is initially expected. It also proved
India's capability to undertake Antarctic explorations
of a high order leading to long-term gains to our

national economy.

This technical report presents and discusses
the scientific findings of the First Indian Antarctic
Expedition. It gives some idea of the quality of
scientists and science in India. May it imbue our
young people with wider vision and inspire them to

greater tasks.

(Indira Gandhi)

New Delhi
August 4, 1983



PREFACE

Antarctica — the seventh continent of the earth is known to be the stormiest, windiest, coldest and
the most inaccesible of all the other continents. It has an area of 14 x 10° kmz, most of which is
covered with ice. The thickness of the ice cover varies from a maximum of 4.5 km to a minimum of
800 m (average thickness 1.6 km). It has about 512,000 square kilometres of landmass which is free
from ice. If the Antarctic ice cover were to melt, the world oceans would rise by about 50 to 60
metres.

The Antarctic continent is 990 km away from Cape Horn — the southernmost tip of Argentina,
which is the nearest land area to Antarctica. Antarctica's highest point (Vinson Massif) is 5140 m
above the mean sea level.

Antarctica is attracting a world-wide attention because of the tremendous biological bounty
teeming in its surrounding seas and the likelihood of vast hydrocarbon and polymetallic nodule de-
posits in its continental shelf. The regime presently governing the activities on the ice continent was
created by the 1959 Antarctic Treaty.

The importance of scientific research in Antarctica can broadly be described as follows:

(i) Antarctica is an important location for observing the interaction of the earth's magnetic
field and charged particles from the sun. It is perhaps the only place in the southern
hemisphere from where observations on simultaneous activity in the ionosphere and the
earth's magnetic field can be made. It provides relative freedom from man-made sources
of electrical interference (noise). Hence, it forms an ideal environment for conducting
studies on radio-wave propagation and radio-noise-levels both in the ionosphere and the
lower atmosphere.

(ii) The north and south poles maintain the heat budget of the world in balance. The heat
transported through the atmosphere and the oceans to the poles is dissipated in space in
the form of long-wave radiation. The cold air going from Antarctica, when meets the
warm air in the atmosphere of the lower latitude, changes into moisture-bearing clouds.
Thus, Antarctica regulates the global climate and more particularly of the southern
hemisphere.

(iii) The Indian, Atlantic and the Pacific Oceans meet around Antarctica forming a distinct
body of water which girdles the earth and is uninterrupted by any landmass. The mixing
process between cold and warm water in this body of water demarcates the area of An-
tarctic convergence which has its own physical, chemical and biological characteristics.

(iv) Antarctica provides a unique, unpolluted and stable environment for carrying out scien-
tific observations. It is far away from all sources of environmental contamination and thus
remains an unpolluted datum point from which global changes due to pollution could be
monitored.

(v) Unlike the Pacific and the Aflantic Oceans, which communicate to both north pole
(Arctic) and south pole (Antarctic), the Indian Ocean has its northern boundaries closed
with landmass. It, therefore, communicates only to the Antarctic Ocean and south pole
from which it derives much of its fertility and energy.

(vi) Many important oceanographic features of the Indian Ocean are governed by the An-
tarctic Ocean. Hence, to understand the processes occurring in the Indian Ocean, the
knowledge of at least that part of the Antarctic Ocean which joins the Indian Ocean, be-
comes very necessary.



(vii) The glaciers of Antarctica comprise about 90 per cent of the earth's ice. Thus, the conti-
nent holds about 75 per cent of the freshwater reserve of the earth in a solid state.

(viii) Antarctic Ocean supports biological communities of few species with large populations and
short food chain magnifications. It is among the richest biological provinces on the earth.
The important organism regulating the simple food chain in the Antarctic waters is the
shrimplike "krill".

(ix) In the mesozoic era, the super-continent of Gondwanaland had a common landmass of
five continents, namely, Africa, Antarctica, Australia, India and South America. Later,
the continents drifted apart with the oceans in between. Thus, Antarctica holds the mas-
ter key to the earth's history.

(x) Geologists believe that some of the richest deposits of several minerals, oil, gas,
polymetallic nodules, etc. could be found in the Antarctic landmass and in the surround-
ing sea-bed. Thus, Antarctica is a continent of great scientific value.

The primary objective of the First Indian Expedition to Antarctica was to initiate some of our
own research programmes in the fields noted above. Only a few islands separate the sub-continent of
India from the continent of Antarctica. In other words, there is a single and continuous sheet of
water connecting India with Antarctica with no sizeable landmass in between. It is, therefore, very
desirable that some of the scientific disciplines are probed from the Indian view point.

The expedition code-named 'OPERATION GANGOTRI', was undertaken in an ice-breaker
M. V. POLAR CIRCLE chartered from its owner A/S. G. C. Reiber, Bergen, Norway. Twenty one
scientists, technicians and naval personnel were selected after their physical and mental examination.
The team members came from seven different institutions. The ship sailed from Mormugao harbour
on 6 December 1981, and after covering a distance of 21 thousand Kkilometres, returned to
Mormugao harbour on 21 February 1982. The duration of the expedition was 77 days.

This report presents the results of the scientific investigations carried out during the First Ex-
pedition. It includes studies on meteorology, geomagnetism, radio-wave propagation, geology,
glaciology, chemistry and microbiology of the Antarctic ice and the study of a freshwater lake. The
oceanographic part includes physical, chemical, biological, geological and geophysical observations
on a part of the Southern Ocean adjoining the Indian Ocean.

The report is by no means complete. It is rather of a preliminary nature. However, we hope
that it will provide future guidelines for research programmes to be undertaken during the subse-
quent Indian expeditions to Antarctica.

I would like to express my deep sense of gratitude to Shrimati Indira Gandhi, Prime Minister of
India, for her initiative and interest in the expedition; to Prof. Nurul Hasan, Vice-President, Council
of Scientific and Industrial Research, for his advice and help; to the Cabinet Secretary, Shri Krish-
naswamy Rao Sahib, for the most valuable support he gave throughout in the coordination and exe-
cution of the plans of the expedition; to Dr. G. S. Sidhu, Director General, Scientific and Indust-
rial Research, for his considerable help from time to time; to the Department of Ocean Develop-
ment (DOD) for providing funds to undertake the Expedition and particularly to Shri K. Saigal,
Additional Secretary and Shri. J. L. Sarin, Director, DOD, for their untiring efforts in speedily im-
plementing the programme in record time of 3 months; to Shri R. Rajamani, Joint Secretary to the
Prime Minister, for his continued advice and efforts in developing an action plan.

I would also like to thank the Chief of the Naval Staff for providing men and material which
gave maximum support to the scientific work carried out on land and at sea and to Dr. V. V. R.
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Varadachari, Director, National Institute of Oceanography, Goa, and his colleagues for providing
base facilities and for coordinating with different institutions.

My thanks are also due to A/S. G. C. Reiber, for making M. V. POLAR CIRCLE available on

charter and to Captain J Fjortoft and his officers and men for their help and hospitality during the
expedition.

Department of Ocean Development S. Z. Qasim
South Block

New Delhi 110 011

August 1983.

The views expressed in this publication are those of the authors of
each paper and not of the Department of Ocean Development.
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