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Dr. Varadachari New Director of NIO

Dr. S Z. Qasim Dr V. V. R. Varadachari.

Dr. V. V R. Varadachari. Dy. Director of N.I.O. assumed
charge as Acting Director of N.I.O.. on 14th May. 1981. He look
over from Dr. S. Z. Qasim. who was appointed as Secretary to the
Government of India. Department of Environment. New Delhi.

Dr. Varadachari (born on 1st July. 1925) is a Physical Oceano-
praphcr. He obtained his D.Sc degree in Oceanography from Andhra
University in 1959 and had his advanced training in Oceanography
& Meteorology and M.S. degree from Florida State University.
U.S A . during 1953-55. He made several significant contributions to
Oceanography in India during the last three decades, as a teacher,
scientist and administrator. He joined the Directorate of Indian
Ocean Expedition in 1963 and was heading the Physical Oceano-
graphy Division of N.I.O. right from its inception. In 1974 he
became Deputy Director of the Institute. He has more than 80
research publications and reports to his credit and he is a Fellow
of the Indian Academy of Science and the Indian National Science
Academy
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Director's Report

The year under report is very significant and memorable. The most successful
achievement not only of NIO but of the whole Nation was the hauling up of the
first sample of polymetallic nodule on January 26. 1981 and subsequently the loca-
tion of massive deposits of these nodules in the western Indian Ocean. With this,
India became the first country in the Third World and seventh in the world to enter
the field of deep sea exploration of minerals. Encouraged by the results of this
survey, the Institute is planning to extend the survey of nodules to other areas in
the Indian Ocean. A major programme of exploratory mining has been drawn in
collaboration with the Department of Ocean Development (DOD), Govt. of India.

RV Gaveshani, India's first oceanographic research vessel successfully com-
pleted 100 cruises since her commissioning in February 1976. She has undertaken
many challenging surveys practically in all fields of oceanography throughout the
year. During the year under report, she completed 17 cruises and collected data
from -132 stations. She also paid a goodwill visit to Port Luis of Mauritius.

A. R & D Projects

Physical oceanographic studies indicated several interesting features of the
seas around India and have also thrown light on the understanding of monsoon.
The data collected during MONEX-79 was processed and sent to the India Meteo-
rological Department.

Research activities in chemical oceanography included regular monitoring of
pollution along oil tanker routes which showed an accumulation of thousands of
tonnes of floating tar at any time of the year in the surface waters of the Arabian
Sea. During the last three years considerable increase in floating tar has been ob-
served all along the west coast.

A new project 'Paleoclimatic studies on the nature of the summer monsoon
over India during the past 10.000 years' was taken up. A distribution map of the
trace elements in the western continental margin between Mangalore and Cochin
was prepared.

A unique physical phenomenon 'Dynamic Barrier Effect' was observed in the
Gulf of Kutch. This is the first ever to be recorded from the oceans of the world.
Further work is in progress.

An aquaculture laboratory with running sea water with assured supply of
pure sea water and all modern research facilities has been commissioned. The
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laboratory unique in India is expected to facilitate the R & D activities relevant
to aquaculture and connected work.

Considerable information was collected on the productivity of the seas around
India. A positive relationship between benthic standing crop and demersal fishery
has been established. A new project on marine microbiological studies of the seas
around India was initiated during the year.

To achieve self-sufficiency as far as possible, in marine instrumentation,
several instruments like modified current meters, echosounder, tide gauge, oceano-
graphic/ meteorological buoy, etc., were designed and developed. Intensive work has
been taken up on micro-processor based systems for data logging.

The Regional Centre of NIO at Cochin has intensified its activities during
the year. Priority was given to develop techniques for culture of prawns and to
locate areas of high productivity in the seas, particularly in Wadge Bank area.
The Bombay Centre has taken up a new multi-disciplinary project entitled "Waste
assimilation capacity of coastal waters along the west coast of India and the impact
of pollution on the marine ecosystems". Considerable amount of information on
various aspects of pollution in the Bombay area was collected during the course of
the year. The Waltair Centre continued its research activities in the waters off
Waltair and recently completed a project sponsored by the Steel Authority of India.

B. Sponsored Projects

Twelve new projects sponsored by the public and private undertakings were
taken up during the year. The Institute has also initiated a programme of under-
water archaeological exploration along the Indian coast. The Tamil Nadu Govern-
ment has sponsored such studies off Poompuhar. The Indian National Science
Academy has provided funds for a project on All-India basis in marine archaeology.

C. Services

Planning, Publication and Information Section continued to bring out the
regular publications, namely Mahasagar, Newsletter, Annual Report. Monthly Re-
ports. Press Releases and Plan Documents. A revised Indian National Directory of
Marine Scientists, an Indian National Directory of Marine Research Projects and
Indian National Directory on Training and Education Facilities in Marine Sciences
have been brought out. The main activities such as acquisition, retrieval and process-
ing of oceanographic data were intensified. Several computer programmes were
developed and the facilities of the computer centre were extensively used by NIO
Staff and also by the public and private organizations.

The Library added 1490 books during this year. With this the total number
of books has come up to 10.700. 290 scientific journals have been received on sub-
scription''gift/exchange basis.

The Workshop. Photography. Drawing. Printing, Binding and Xeroxing
groups have given their full support in the form of regular services. The main-
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tenance and servicing group rendered valuable assistance in maintaining the sophis-
ticated instruments on board RV Gaveshani and in the laboratory. As an
experimental measure this year the maintenance group was decentralized and the
concerned staff were attached to the different divisions.

D. Miscellaneous

The research activities and scientific results were published in national and
international journals by the staff. As many as 125 papers, besides many technical
reports were published. A large number of VIPs, scientists, engineers and techno-
logists visited the Institute during the year.

A training course on 'Neurobiology', co-sponsored by the International Brain
Research Organization of UNESCO, Tata Institute of fundamental Research, Bom-
bay and NIO was organized at the Institute from 5 to 19 January. 1981. Forty
scientists, including five from NIO. attended this training course.

A Workshop on 'Ocean Future the next 25 years' was hosted by the
Institute in March 1981. This Workshop was sponsored by the Department of Science
& Technology, Government of India, New Delhi. About forty senior scientists, engi-
neers and planners from various organizations attended the Workshop.

The Institute organized a workshop on "Marine Gcosciences in the Eighties"
from 10 to 13 August, 1981. About 36 scientists from different organizations par-
ticipated in the Workshop to evolve research proposals and define the scientific
objectives and tasks and also to co-ordinate the related projects.

The Institute played a key role in organizing 4 workshops for the newly formed
Department of Ocean Development of the Government of India. The first workshop
was organized at the Andhra University. Waltair. from 30 September to 1 October,
1981 on "Education, training and manpower requirements for ocean development".
The second workshop was organized at NIO, Dona Paula, from 17 to 19 October.
1981 on 'Exploration and exploitation of seabed minerals, ocean engineering, marine
instrumentation and ocean data management'. The third workshop was organized at
Jadavpur University. Calcutta, from 21 to 22 November, 1981 on 'Ships, submer-
sibles and base facilities'. The fourth workshop in the series was organized at the
Central Institute of Fisheries Technology. Cochin on 3 and 4 December, 1981 on
'Living resources'.

The Institute hosted the Seventh Convention of Association of Exploration
Geophysicists (AEG) at Dona Paula, Goa. from October 15 to 17, 1981. On this
occasion, a Seminar on 'Exploration Geophysics with special reference to Explora-
tion of Iron Ore' was organized.

The Institute organized an international seminar on 'Estuaries their physics,
chemistry, biology, geology and engineering aspects' at NIO. Goa from December 7
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to 11, 1981. In this 5-days seminar, co-sponsored by 13 national and international
organizations. 11 experts from various countries apart from 88 Indian scientists par-
ticipated.

The year ended with a glorious effort made by the Institute in organizing
India's first expedition to the southern ocean and Antarctica sponsored by Depart-
ment of Ocean Development, Government of India. A specially chartered ship 'MV
Polar Circle' left Goa on 6 December 1981 on its cruise to Antarctica.

Many distinguished scientists participated in several workshops, symposia and
seminars and presented papers. A few scientists were deputed to foreign occanogra-
iihic research institutes under exchange programmes.

DIRECTOR
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2
Major Scientific Highlights

A breakthrough was achieved in the exploration of deep sea mineral deposits
when polymetallic nodules were collected by RV Gaveshani, for the first time, in
January 1981 from a depth of 3.5 to 4.5 km in the Western Indian Ocean. These
nodules contain nickel, copper and cobalt besides manganese and iron. The concen-
tration of nodules was found to vary from 1.1 to 5.8 k g / m 2 . This density is
economically attractive for mining. With this exploration, India becomes the first
country among the developing nations and the seventh country in the world to have
such a capability. The chemical analysis of these nodules from 10 stations shows
the following concentration:

N i - 0.427% M n - 1 8 . 1 6 6 % Cu - 0.168%
Fe - 15.433% C o - 0.106% Zn - 0.089%
Analysis of Monex-79 data has indicated that downward heat flux is an im-

portant factor and accounts for more than 50% of the total heat loss from the surface
layer contributing to the lowering of sea surface temperature. Studies on oceanic
mixed layers in the Bay of Bengal showed formation of three mixed layers, viz.,
wave-mixed, diurnal and transition layers. The wave mixed and diurnal layers showed
immediate response to changes in the prevailing weather and sea state conditions.

Studies on hydrographic conditions in the east central Arabian Sea indicated
the withdrawal of the equatorial water with the advance of the monsoon season.

Continuous monitoring of oil pollution along oil tanker route in the Arabian
Sea indicated several fold increase in tar concentration during the last three years.

A new device has been developed for simultaneous collection of deep sea
sediments and near bottom water samples.

A positive relation between benthic standing crop and demersal living resour-
ces in the shelf area off the Konkan coast has been established.

An oceanographic/meteorological data buoy has been designed and fabricated
for the acquisition of parameters like wind speed and direction, air and sea surface
temperature, relative humidity, etc. This is under trial in the Dona Paula Bay.

A self recording tidal instrument which works on lead acid batteries charged
through solar panels was developed.

Surficial geological studies of the Direction Bank situated at 40-45 km offshore
of Bombay-Murud have indicated the presence of acoustically transparent layer,
which varied from 5-55 metres in thickness. Southern part of the Bank showed
acoustic masking due to the presence of gases upto 15 m below the seabed.

Geochemical investigations on the sediments of western and eastern continen-
tal shelf of India have been completed. Studies on the sediment dynamics of the
Gulf of Kutch and the neighbouring continental shelf has resulted in identification
of a new phenomenon called 'Dynamic barrier effect'. These studies suggest that the
Gulf of Kutch is better suited for tidal power generation compared to the Gulf of
Cambay.




