


The Institute

The National Institute ot Oceanography (NIO) is one of 38

laboratories of the Council of Scientific & Industrial

Research (CSiR) and the largest marine research institute
in the Indian Ocean region. The institute. established on 1

January. 1966. has head office in Goa and regional
centres at Mumbai, Kochi and Visakhapatnam. It's
multidisciplinary research programmes fall in four broad
areas - coastal environment, engineering & technology,
ocean processes and ocean resources

Mission
lo continuously improve our

understanding of the seas around us and
to translate this knowledge to benefit all"

Objectives

to attain excellence in research and generate
intellectual property in frontier areas of marine science

to establish linkages with industry ard ensure
customer satisfaction through cost effective services
ard technology transfer

to continuously improve techniques for assessment of
ocean resources

Head Office, Goa

to develop world class expertise and faculities in the
emerging f eids ot ocean reseaxh

to provide the best possible advisories to our
slakeholders in the sustainable use of the ocean

to provide an enabling and inv gorating working
ambience that allows every individual to grow and
perorm to full potential

NIO

a CSiR laboratory
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The Institute witnessed a deal of important
activity this year. We streamlined structures
and functions, and have completed another
satisfying year- engaging in important
science and technology programs and
intellectual property creation, building

infrastructure, reaching outto our many

stakeholders, and hosting major
oceanographic events. Readying the coastal

vessel Sagar Sukthi for cruises, occupied the time
of many of our colleagues, as did partial restructuring of
the institute - in preparation for ISO 9001 certification.

The year also saw us make conscious outreach efforts in
several areas - activities that we enjoyed and a facet that
promises to be more central to our functioning in future.

Our colleagues were the recipients of top awards of the
country, indicative of the favourable profile of the institute
and reflected in other areas - through the several
international ocean science programs that we are involved
in at the ‘construction’ stage, and the increasing number of
top rated young research scholars that are now registered
for doctoral programs at the institute.

dircetor’s report

MIHERAT]

The highlights of our research are
mentioned here and elaborated later
under the same headings of earlier
reportage - the coastal environment,
engineering & technology, ocean
processes & ocean resources.

We modeled the industrially
important Gulf of Kachchh, to define
optimum usage patterns, and
discovered in the process that the
locations of some industrial
establishments could be more
appropriately sited. This was also the
first time that we partnered with a
private sector numerical analyst, a
partnership that we hope to replicate
in other areas.

Marine biotechnology is emerging as
our most promising source of
intellectual property creation, with
organisms from fungi to the
horseshoe crab promising multiple
industrial and medical applications.

The Bay of Bengal is now beginning
to receive the same level of scrutiny
as the Arabian Sea, and studies
through Indian Climate Research
Programme [ICRP], sediment plume
dispersion and upwelling studies,
show that winds and fresh water
inputs play a major role in modifying
processes in the Bay.

The Council of Scientific and Industrial
Research [CSIR] requires that its labs
support projects that have possibilities of




IP creation. After initial hesitation,
expected from most earth scientists
confronted by such a mandate, the
number of patent filings has been
increasing annually, dramatically
improving the patent portfolio of the
institute.

Infrastructure needs are continuously
increasing, and this year we were
fortunate to have our largest ever
equipment grant from CSIR. Several new
analytical facilities [including a coastal
vessel] have been added and some
others modernized. The availability of the
Department of Ocean Development's
[DOD] Research Vessel Fleet is critical to
our programmes and gratefully
acknowledged. Even so, our acquisition
of the coastal vessel Sagar Sukthi has
given us a special sense of satisfaction,
and many of us have devoted much time
to it. A new, full-ocean capability research
vessel, as a follow-up to RV Gaveshani,
is being negotiated, and we are excited at
the opportunities this will bring.

Restructuring, like infrastructure, is a
continuous process and we have been
addressing these issues in the light of our
application for ISO 9001 certification in
the conning year.

Awareness programmes have occupied
and invigorated us.

Through a CSIR Programme for
Youth Leadership in Science
[CPYLS], high performing school and
college students spend up to one
month at the institute, interacting with
scientists and participating in field
trips.

This year the state government
consulted us on the scientific need
for a closed period of fishing during
the monsoons. As a publicly funded
laboratory, we were pleased to be
given an opportunity to catalyse

interaction between the several
stakeholders of this industry, and
received almost immediate
expressions of interest from the
Food and Agricultural Organisation
[FAQ] and the Indo-Australian
Cooperative Programme for
participation. We are convinced that
such societal interactions are not
only of importance in creating
awareness, but will be an important
mode to sharpen our science
programmes.

We are working closely with the DOD
on ways to take the concept of
operational oceanography to
neighbouring countries through the
vehicle of IOC's [Intergovernmental
Oceanographic Commission] Indian
Ocean Global Ocean Observing
System - IOGOOS, so that all
neighbouring countries can
participate in observing and
understanding the ocean and the
ways that it impacts the lives of their
people.

Raising the profile of the institute is useful
as a means to inform decision makers
and industry of our capabilities. The
awards that our colleagues receive, and
the professional events that we organise,
are important in raising the visibility of the
institute. We also consider that the top
awards for excellence in science that
have been conferred on our colleagues,
reflect the excellence of the science that
is carried out at the institute.

The Pacific Ocean Remote Sensing
Conference - PORSEC 2000, was
held in Goa, and a large number of
eminent oceanographers
participated. PORSEC provided a
platform for advancing operational
oceanography.

The quality of our human resource is
continuously improving as witnessed
by the increasing number of
colleagues that serve on the science
committees of SCOR, IOC and other
important science bodies.

Our Regional Center at
Visakhapatnam celebrated its 25th
year of service on the East Coast of
India. It has excelled as a center for
geophysical research, and like the
other 2 Regional Centers on the
West Coast at Mumbai and Kochi, it
is well placed to serve evolving local
needs. Given the different
oceanographic settings of the East
and West Coasts, we will be
considering additional regional
centers along our coastline.

Lastly, continuity of an institute is assured
when it can attract young talent. The
hurdles of location and limited job
openings for oceanographers in India
notwithstanding, it is with great pleasure
that we report the rapid and continuous
increase in competitive-talent scholars
that we have been attracting. With such
support, we look with confidence and
anticipation to the challenges that lie
ahead.
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Integrated

Coastal Management

As India's economy and population grow, pressures on coastal waters grow too due to release
of industrial waste and sewage, offshore or nearshore construction, recreational activities, etc.
The Institute plays a critical role in mediating the various pressures on the coastal zone.

A programme at NIO that is spearheading this aspect of marine research is the programme on
Integrated Coastal Management for India (ICMI). Taken up under this programme are a few
projects, which involve careful and detailed observations in different coastal areas of India,
mathematical modeling, application of modern methods such as GIS databases, satellite
imageries and visualization, etc. Highlighted below are two examples of projects undertaken
during the year:

Processes in the Gulf could keep pollutants
recirculating

The Gulf of Kachchh is a semi-
enclosed embayment where the tidal
forcing play a dominant role in driving
the waters. Also, the open ocean
waters of the Arabian Sea across the
western boundary interact with the Gulf
significantly. A 2-D hydrodynamical
model has been developed to simulate
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tides and currents. The circulation
Simuiated currenits 0 the Guif of Kachehh during flood tide. showed a net transport towards Kandla
along the northern rim of the Gulf with
a tendency to re-circulate, forming a




clockwise circulation. On the other
hand, "particles" dropped in the central
and western half of the Gulf, showed a
net movement towards north, and then
towards west along the northern rim of
the Gulf, forming an anti-clockwise
circulation. These results are in
agreement with the overall residual
circulation pattern obtained for the
period October '94. The western part of
the Gulf showed an inflow off Okha
(southern Gulf) and outward flow off
Chachhi (northern Gulf), forming a
cyclonic circulation in the open
boundary. The residual circulation also
revealed the presence of several
eddies in the Gulf.

Pollution, coastal
vegetation and land
form changes
impact both coasts

Three coastal districts of India - North
Goa, Thane and East Godavari are
being impacted by pollution, coastal
vegetation and land form changes. In
North Goa, sewage effects though still
below threshold levels are seen in the
Baga-Calangute-Sinquerim belt and its
associated streams and creeks. The
coastal wetlands in the form of
mangroves are giving way to tourism
related projects and sand mining is
rampant. In Thane (Maharashtra), the
network of estuaries and creeks is

heavily polluted with industrial effluents.

The spurt in industrial
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10 ppm mercury tolerant bacteria in seawater samples

Do bacteria detoxify pollutants?

For the first time, bacteria from natural
coastal waters grew at mercury
concentration 20 times higher than
they could be cultured five years ago.
Are we seeing new mercury-resistant
strains?

Until 1997, we could not isolate
bacteria at mercury concentrations
greater than 2.5 muM. In recent years,
almost one-third of all the water
samples tested had bacteria capable
of growing at high mercury concentra-
tions (~ 50 mu.M). In samples tested
from slightly polluted waters such as
those off Mumbai, the metal-resistant
bacteria were as numerous as others.
It is likely that we are witnessing a

advisories  on

projects.

Environmental

new scenario, with bacteria becoming
increasingly metal-tolerant.

Biochemical and morphological tests
were carried out, that showed that the
strains belong to Pseudomonas.
Proteus, Xanthomonas, Alteromonas,
Aeromonas and Enterobacteriaceae.
Except in one strain where the mercury
is intracellularly complexed. all other
strains had the capability of detoxifying
mercury extracellularly. Such bacteria
also grow well in the presence of a
variety of xenobiotics. Tolerance to
metals therefore appears to enhance
the capability of such bacteria to
detoxify a variety of toxic pollutants.

activities has  highlighted NIO's role in providing a
the impact of industrial activity in the environment.
NIO views itselfas a

Industries in  turn  view NIO as a

Impact



Coral reefs, one of the important ecosystems, are Nature's marvellous gifts to
mankind. Famous for rich biodiversity and high productivity, coral reefs deserve our concern
as their survival comes under threat in the face of our own activities increasingly making an impact

on them.

black band, white band, red band, yellow band........

and now pink line disease in corals

Reef-building corals, like all organ-
isms, suffer from diseases. We know
to date black band, white band, red
band and yellow band diseases that
affect corals. NIO scientists now have
added one more to this list.

The massive coral, Porites lutea,
in the last two years often been
noticed with a pink border
around lesions. This
disease, the Pink Line
Syndrome (PLS),
causes partial
mortality and has
affected about 10%
i of the coral colonies

surveyed. The pink line, a pink
colouration of the polyps around the
dead patch, varies in thickness from
few mm to 10 mm. The
cyanobacterium Phormidium
valderianum and the fungus Curvularia
lunata were often associated with the
dead patches. It is suspected that
farming practices could be the caus-
ative organism of the PLS through the
excessive use of fertilisers. Histologi-
cal evidence such as the presence of
filaments of cyanobacterium in the
debris of dead tissue, and physiologi-
cal evidence, such as the induction of
pink colour in healthy polyps (by
elevating partial pressure of carbon
dioxide) supports this hypothesis.




Infected corals.
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Trained team of islanders.

Coral monitoring goes public

Since the massive bleaching episode
of 1998 that laid barren vast stretches
of our Lakshadweep Reefs, we have
begun monitoring the recoionization of
the reefs and other changes. We
started the process three years ago
along with the local islanders. Happily
this process is now continued by the
islanders themselves.

NIO created a societal wing seven
years ago, to take science to stake-
holders. We also realized that working
along with stakeholders is more
effective than telling them what is
being done for them. Coral reef
monitoring was an opportunity to test
this assumption. Excellent infrastruc-
ture has been created in the

Lakhshadweep islands for underwater
diving, and 15 islanders have been
trained in SCUBA diving and biophysi-
cal surveys for corals. A completely
autonomous island-divers team has
already completed surveys in 10
islands and is in the process of
adding new demonstration sites.

During the year we took up 74 new externally funded projects and

generated revenue of Rs. 123.7 million. A large portion of our
efforts went into providing services to coastal industries



m =

i

Tracing our heritage through

Our submerged Cultural Heritage provides the important links between today and our past
matritime activities. Globalisation is forcing the rapid industrialisation of the coastal belt and it is

imperative that we focus on the submerged remains before these succumb to the pressure of

development. Marine archaeological investigations by NIO have brought to light submerged cities

and sunken shipwrecks in Indian waters.

Roman objects such as amphora pottery,
lead ingots and stone anchors are like the

past peeping through centuries of burial ....

This was the 15th year in succession
that our marine archaeologists visited
the rich debris ridden waters of Bet
Dwarka, Somnath and Dwarka. The
group dived, reconnoitred and mapped
finds over 30 days in early 2001. Their
findings are tabulated overleaf, and the
need for completing the surveys
acquires a new urgency as the Bet

68° 68° 70°
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Dwarka finds were made with sight of a
busy local jetty carrying several

hundred passengers/devotees from the
mainland to the island on pilgrimmage.

The urgency is compounded when it
becomes apparent that ancient finds
are partly exposed through the large
tidal range that is a speciality of the
Gulf.

72° 73°

Tusks and potteries
tell stories of
vigorous and exotic
trade

Seven elephant tusks were recovered
from a shipwreck in Sunchi Reef, two
of these have an inscription "ICM". In
addition, two Hippopotamus canines, a
metal artefact, and Martaban ceramic
were also recovered from the same
wreck. For age estimation of Martaban
ceramic, the TL dating method was
adopted where thermoluminescence is
induced by exposure to ionizing
radiation. The intensity of emitted light
bears a proportional relationship with
the amount of irradiation received by
the sample and this fact is exploited for
age estimation. The TL date of the
Martaban ceramic is 360+40 years BP,
placing it in during Portuguese Period
in Goa.




Somnath
(6~12 m)

Bet Dwarka
(4~8 m)

Dwarka
(4~15 m)
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Lead ingot trom Bet Dwarka waters (6 m depth).

Pottery from Bet Dwarka waters.

v
Northwest (~20 no.)

v v v
Opp. Khuda Dost Dargah

Marine archaeological studies at NIO started in the year 1981. A team
consisting of archaeologists and oceanographers joined hands in




Biological oceanographers are focusing their attention towards conservation of
living resources, protection of marine natural habitats and various uses of marine organisms.

Mangroves, sponges, . .. recruits in the battle
against human diseases

Biologically active organic compounds from marine biota have great potential for
development as novel drugs. The bio-organic chemistry group at NIO has been
striving to find such compounds in collaboration with scientists from sister CSIR
institutions (Central Drug Research Institute, Lucknow and Indian Institute of
Chemical Technology, Hyderabad) and the Institute of Chemistry of Molecules of
Biological Interest, Council of National Research (CNR), Italy.

The mangrove Acanthus illicifolius has
shown that it has properties beyond
those usually associated with it such as
analgesic and anti-inflammatory
activities. Two of its methanolic
extracts showed analgesic and anti-
inflammatory activities. The sedate
gorgonian Echinomuracea splendens
also showed bioactivity in its larvicidal
properties. These are under extraction
and isolation. The sponge Acarnus
bicladotylota and red alga Chondria
armata showed up novel fatty ester and
an orange-red pigment caulerpin
usually found in green algae. Lastly, the
nudibranch Jorunna funebris showed
that its skin and mucus were active
against various human cancer cell
lines.
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Mangroves - lot more to know.

engineering & technology
tapping the potential




Mussel hydrolysates promise a new range

of drugs

Potentially bioactive molecules are
numerous in the marine environment,
and green mussels appear to be one of
the more promising sources.

Extracts of the black clam Villorita
cyprinoids. mud clam Polymesoda
erosa and giant oyster Crassostrea
gryphoides showed strong antiviral
activity against Influenza virus strain A
(Missisippi/85/HN) and B (Harbin/7/94).
Trial treatments of STZ diabetic mice
with hydroiysates of mussel Perna

Patents

Composition containing novel compound
Corniculatonin having antifungi properties
and a process lor preparing the same - S.
Wahidullah, S.H. Bhosale & M.L.D. D'Souza
(NF-18/01)USA& PCT.

Bioactivity of methyl palmitate obtained from
a mangrove plant Salvadora persica L. - U.
Goswami & N. Fernandes (NF-264/0) PCT.
Biologically active chloroform fraction of an
extract obtained from a mangrove plant
Salvadora persica L. - U. Goswami & N.
Fernandes (NF-264/00) PCT.

Biologically active aqueous fraction of an
extract obtained from a mangrove plant
Salvadora persica L - U. Goswami & N.
Fernandes (NF-264/00) PCT.

Ten
marine biota for

are preserved and housed in the

centre.

organisations

viridis showed a decrease in
blood glucose levels by
more than 50% and a
restoration of normo-
glycemia. What is more
interesting is the anti-
HIV properties of this
extract. Though there is
still a long way to go it
does seem that, useful
biomolecules will ulti-
mately become available
from the sea.

A composition for treating white spot
syndrome virus (WSSV) infected tiger
shrimp Penaeus monodon and a process tor
preparation thereof - U.M. Desai, C.T.
Achuthankutty & R.A. Sreepada - (NF-316/
00) USA.

An improved process for the preparation of
Tachypleus Amoebocyte Lysate (TAL) useful
for detection of pyrogens in vitro - A.
Chatterji (NF-235/97) India.

Process for the cure and control of diabetes
mellitus using natural products from Perna
viridis - R.R. Bhonde & A. Chatterji (NF-135/
2001) USA (provisional).

Indian green mussel (Perna viridis) as a
source of anti-HIV activity - D. Mitra & A.
Chatterji (NF-137/2001) USA (provisional).

Green mussels - yet to reveal lull potential.

Novel tnterpene glycosides from the sea
cucumber Telenata ananas and their use as
inhibitor of CC Chemokine receptor-5 - V.R.
Hedge, T.M. Haiyan Pu. M. Patei, P.R. Das,
N. Vantuno, P.S. Parameswaran & C.G. Naik
(USA provisional).

Antitumor activity of Jorumycin from Jorunna
funebris - S. Wahidullah & C.G. Naik (Filed
by ltalian counterpart) PCT.

are involved in this national effort of investigating
their drug potential. The flora and fauna collections
institute's taxonomy reference



Bleaching makes better sense

A marine fungus can decolourize the molasses spent

wash and de-toxify it too !

Molasses spent wash (MSW) is the
main effluent from alcohol-producing
distilleries that use sugarcane molas-
ses as the raw material. The dark-
brownish MSW, when released into
receiving waters, increases turbidity,
reduces light penetration and thus,
reduces the overall biological produc-
tivity. It is also toxic and can cause liver
damage in fish.

Biotechnologists at NIO have obtained
from sea grass detritus an isolate of
white-rot fungus Flavodon flavus
(NIOCC isolate #312) that not only
decolourizes the MSW but also
reduces its phenolic content by 50%
and thus reduces its toxicity in the
environment. The novelty of this fungal
isolate is that it can decolourize the
MSW even under marine conditions.

This isolate could decolourize even
primary and secondary treated molas-
ses spent wash, demonstrating a
capability to grow in low nutrient and
low organic matter situations The
process of using this isolate to
decolourize and detoxify the MSW has
been patented in India and USA.
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Decolourization of molasses spent wash (MSW)
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Testing several effluents, this time molasses spent wash.

engineering & technology

biotechnological appli

cations
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Breakwater layout

Use of models have helped expeditious execution of
coastal engineering projects

Gangavaram Port breakwater design

Selection of proper alignment is a
significant step in the functional
design of breakwater which in turn
can be decided through wind-wave
diffraction studies. Towards this
objective, a model was developed for
the determination of diffraction
coefficients for given environmental
settings. Available data on physical,
meteorological and topographical
parameters were used in the model
for the analysis of the diffraction
pattern for coastal waters off
Gangavaram, east coast of India.
The results made it possible to
suggest a suitable layout of the
breakwater for the Gangavaram Port.

Oceanic life offers a potential source for industrially useful
organisms. Efforts are diverted towards identifying such species,

their specific uses and cultivation.



Enhanced

NIO, with support of the Department of Ocean Development (Govt. of India), operates an Ocean
Observing System (OOS) to routinely observe the North Indian Ocean. The system consists of four
components, namely. XBT-surveys using ships of opportunity, data collection using drifting buoys,
moored-buoys deployed in the equatorial Indian Ocean, and routine meteorological observations
using research vessels. The OOS also supports data analysis of historical data and participation in
data collection under ongoing national and international programmes.

A major milestone for physical i,
oceanographic capability of NIO this 7
year was demonstration of the ability
to deploy and retrieve deep-sea
moorings:

A mooring at 93°E on the Equator, with
Recording Current Meters (RCMs) at
the depths of 100, 200, 500, 1000,
2000 and 4000 m was successfully
deployed, retrieved and re-deployed
during the year. A second deep-sea
mooring was deployed on the Equator
at 83°E during December, 2000. ORV
Sagar Kanya was used in both the
operations. In addition to the currents,
each mooring had temperature and Deployment of deep sea
salinity sensors for time-series mea- current meter mooring.
surement. The mooring at 83°E also

had an upward looking Acoustic

Doppler Current Profiler (ADCP) to

record currents in the top 100 m. Itis

proposed to use both these mooring

monitor currents in the equatorial

Indian Ocean.

Deployment and monitoring of
Lagrangian drifters continued this
year. In addition, all available data on
driftersin the tropical Indian Ocean
were analyzed to document monthly-

ocean processes & resources
networking




mean circulation and characteristics
of inertial currents in the tropical
Indian Ocean:

Shenoi et al. (1999) found that all major
features of seasonal circulation
observed and confirmed by various
models are reproduced in the monthly-
mean circulation patterns based on the
surface drifters.

In addition, the features such as the
widening of the Equatorial Jet in the
eastern equatorial Indian Ocean and
the westward flow at the equator during
July-August reported by the theoretical
models, but not observed earlier, were
also confirmed through observations.
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Trajectory of the buoy during the passage of a
cyclone over the Bay of Bengal. The track of
the cyclone is also shown. The numbers in the
parentheses indicate the pressure drop during
the movement of the cyclone.

A comparison of surface currents
derived from the buoys with the
seasonal mean dynamic topography
showed that many current systems
(Southwest Monsoon Current, North-
east Monsoon Current, Somali Current
etc.) are not in balance with
geostrophy. The distribution of kinetic
energy obtained from the surface
velocities suggest that the western
boundary along the coast of Africa acts
as a source of energy and the northern
Arabian Sea, northern Bay of Bengal,
and the regions south of 20°S act as
sinks. The proximity of the equatorial
wave-guide allows the energy to
propagate away from the western
boundary in the form of equatorial
Kelvin waves.

Saji et al. (2000) found that significant
amounts of energies are found to be
present in the inertial currents in the
tropical Indian Ocean. These circular
and highly intermittent flows contribute
up to 46% of the total kinetic energy of
the surface flow field. Inertial activity,
triggered by the passage of atmo-
spheric disturbances or by local
fluctuations of atmospheric pressure
(winds) dissipate within 4 to 5 inertial
cycles. Cyclonic storms induced inertial
events at locations as far as 300 km.

Recent times have seen consider-
able focus on the Bay of Bengal
because of its importance in sustain-
ing the Indian Summer Monsoon.
Historical data in our archives
continue to provide food for thought
on the peculiarities of the bay:

The spatial distribution of upwelling
along the central east coast of India
(13° - 18°N) in the premonsoon and
southwest monsoon seasons was
described using data collected during

cruises 193 (13-28 March 1988) and
200 (23 August to 7 September 1988)
of R\V. Gaveshani. Five hydrographic
sections were covered during both the
seasons and were examined for
response to meteorological forcing.
Differing scales and intensities in
coastal upwelling were documented
through the analysis of the data
collected along the 5 sections. At all
the sections, a decrease in water
temperature and an increase in salinity
from the offshore stations to the
stations closest to the shore indicated
coastal upwelling. The influence of the
upwelled water could be seen upto a
distance of 28 to 53 km from the coast
along the sections during the
premonsoon season and to a distance
of 35 to 46 km during the southwest
monsoon season. Variations in the
intensity of along shore wind velocity
affected the structure and intensity of
upwelling off the central east coast of
India.

And, some new light was shed on a
historical study.......

Col. S.G. Burrard. then Head of the
Survey of India, following a careful
spirit-levelling across the Indian
subcontinent as a part of the Great
Trigonometric Survey of India (1858-
1909), noted that the sea-level is
higher along the east coast of India
than along the west coast. Shankar
and Shetye (2001) have now shown
that this difference arises due to two
primary factors: mean winds that
impose a northwestward stress on the
North Indian Ocean and lower salinity
in the Bay of Bengal due to high runoff
and precipitation in the bay.

While coastal seas around us are our sole responsibility, the open

ocean in contrast can be more effectively studied in collaboration

with neighbours and the international community.
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Seasonal anoxic conditions intensifying

Nearly anoxic conditions are season-
ally triggered by upwelled water over
western Indian continental shelf
resulting in intensification of the
emission rate of nitrous oxide in recent
years. Nitrous oxide, one of the more
potent green house gases responsible
for global warming, is produced as a
consequence of algal blooms brought
about by nutrient abundance in coastal
waters. Upwelled waters rich in
nutrients are further enriched by
monsoonal land runoff. Algal blooms
deplete the oxygen, leading to nearly
anoxic conditions (<0.5 ml/l) in shelf
areas of about 180,000 sq. km
making it the largest coastal hypoxic
zone in the world.

Close monitoring since 1995, by SWA
Naqgvi and his team, revealed that
conditions were severe in 1998 and
1999 leading to total exhaustion of
oxygen, affecting the demersal fish
catch.

It is not clear whether the observed
intensification of the coastal oxygen-
deficient environment has been due to
eutrophication (increased inputs of
nitrogenous fertilizers from land) or a
change in hydrography, but the
enhanced efflux of oceanic nitrous
oxide may lead to a degenerative cycle:
increased global warming, potentially
stronger monsoons, an increase in the
nitrogen-laden runoff from land, coastal
eutrophication, and still higher
production of nitrous oxide.

Latitude ( °N)

Stations E

28 . s s
INDIA
22 A R . -
. ——100km -
., 100 ¢
v . Cpint)
\ —— —— « e e
20 \ r et < cot H
% . . B2 RO |
& 0. V2 z, bt
AN "3 £
18 EXY . o
"'., 100 - MOy it}
~‘\ -
16 “ o
R
B
3
\
0y
\
14 H L
\
AN
\
‘\
12 i +
‘\
‘\
‘\
V.
16 - H s
\
Y
: :
1 S
| .
Lol N
8 < T T T
€8 7¢ 72 74 76 78

Longitude ( °E)

Zone of severe hypoxia during September-
October, 1999. Shown by shaded region
between coast and 200 m depth.

HS (p M)

150 100 50

Distance from coast (km)

Distribution of properties along the cross-
shell transect off Bombay.

ocean processes & resources



Probing

Geological Processes

The phosphorite
story : Is the
"present key to the
past” ?

Studies carried out on the Quaternary
phosphorites of the continental margin
off Chennai indicate that the bottom
dwelling microbial mats which thrived
on the shallow shelf during the low sea
level conditions are responsible for
phosphatization. Bacteria associated
with the decaying microbial mats
utilized phosphorus supplied by
continental sources and rapidly
precipitated phosphate. The availability
of a high percentage of phosphorus in
seawater seems to be an important
controlling factor in the formation of
phosphate stromatolites. The composi-
tion of these phosphorites differs from
modern phosphorites in upwelling
regions, but are similar to the ancient
Cambrian (~500 Ma) apatite stromato-
lites. This constitutes evidence that
they could have formed under similar
conditions. More importantly, this
similarity also gives us a valuable
insight into the environment of forma-
tion of ancient phosphate deposits.
While it has been the majority opinion
that modern phosphorites are of
inorganic origin, our study reveals that
the microorganisms are the key players
in both modern and ancient phosphatic
deposits.

The organic carbon
debate : New
inputs

The importance of understanding the
organic carbon accumulation can never
be overemphasized considering its
pivotal role in petrocarbon accumula-
tion, biogeochemical cycling of carbon,
and the food chain. Debate over the
years has focussed on whether anoxia
or productivity, controls the accumula-
tion of carbon. In recent years the
more popular views consider both of
these processes in combination to be
responsible. But there are other
players too.

Rao and Veerayya investigated
sediments from the western margin of
India and found higher values of
organic carbon in the topographic
highs when compared with the deeper
areas. Their work suggests,
topography along with other minor
factors such as sedimentation rates,
grain size, bacterial degradation, and
sediment mixing are also important
factors in controlling organic matter
accumulation and should be part of
genetic modeling.

Deep sea mining
simulation : the
effects are mixed

Deep sea mining, especially in
international waters, has far reaching
implications for the local ecosystem

and the risk of causing harm to the
coastal areas of adjoining countries.
The deleterious effects of the
discharges are an unknown entity. The
Indian Pioneer Area for manganese
nodules exploration in the Central
Indian Ocean Basin has been chosen
for an experiment involving churning
deep seafloor sediments with a Deep
Sea Sediment Resuspension System
which ploughed the top few cm of the
seafloor sediment at water depths
>5200 metres. The ploughed material
was fluidized and discharged at a
height of 5 metres above the seafloor.
Three thousand five hundred tons of
material was excavated and released in
the benthic environment. This
constitutes the microcosm of a mining
operation.

Effects studied immediately after this
disturbance were those that impacted
the water column, benthic ecosystem
(molecular to mega faunal levels),
biogeochemistry, nutrient behaviour,
engineering properties of the seafloor,
sediment dispersal patterns, bottom
currents, biostratigraphy, sedimento-
logy and geochemistry.

The preliminary results are a mixed
bag : reduction in the benthic biomass
and microbial biomass is countered by
an increase in biogenic elements - a
food source.

The results were published in a special
volume of Marine Georesources and
Geotechnology.

The oceans exert an important influence on earth's climate. To this end. "Global
change" studies at the institute focus on understanding present day climate
trends with reference to past climatic fluctuations.



Phosphatized microbial mats.

Do all geochemical tracers trace ?

Phosphatized bacteria.

Many geochemical tracers are used to
unravel the sedimentation history,
provenance, tectonic setting of the
ancient sedimentary sequences and
sedimentary rocks. These methods are
at best indirect. The ideal conditions
for understanding these processes
would be to have the presence of all
three : sediment source, the transpor-
tation medium and the depositional
environment. This would enable
changes that take place from source to
the depositional environment to be
monitored. A modern setting where all
three are present is the southwestern

margin of India. In a study carried out
on the sediments from this area,
geochemical tracers such as zirco-
nium, hafnium and thorium behaved
ideally and conformed to their usage
globally. However, discriminants such
as cobalt, chromium and uranium have
been found to undergo changes during
the sedimentary process. This poses a
question as to their reliability as
geochemical tracers especially for
ancient rocks and sediments.




Such events are the platforms for exchange of ideas and an
opportunity to discuss future directions. This year we had the privilege
to host PORSEC-2000.. ... ..

The institute organised a four-day International Ocean Remote
Sensing Conference (PORSEC-2000) from 5-8 December, 2000.
The theme of the conference was "interdisciplinary multi-
sensor studies of the world oceans" and was attended by 262
scientists from all over the world who deliberated on 175 technical
papers.

Inaugurating the conference, Dr. R.A. Mashelkar, Director General
of CSIR thanked the Organising Committee lor bringing PORSEC
to India, for the first time outside the Pacific Rim countries. He also
lauded the efforts of ISRO for boosting the Indian space
programme by launching several satellites. He saw a greater role
for the global ocean research community in prediction of the
monsoon and environmental monitoring.

Prof. Yasuhiro Sugimori, the President, PORSEC said that the
rapid progress in remote sensing has made it necessary to study
all the oceans as one lor better understanding. He remarked that
the Indian Ocean has conditions similar to those in Pacific and
Atlantic Oceans and PORSEC can help India with the data
available with it for use in various fields of research.

Dr. E. Desa, Director, NIO, pointed out that the Indian Ocean is an
important player in the control of monsoons and remote sensing
was a cost-effective tool in observing its onset and passage.
Collaboration between the remote sensing and observation
committees would catalyse efforts in evolving solutions, he added.
India's progress and future programmes in space research were
presented by Dr. Rangnath Navalgund from ISRO, Bangalore.

Two volumes of the PORSEC 2000 proceedings edited by NIO
editorial committee were also released during the conference.

Prior to the PORSEC-2000, a 3-day International Training Course
on "Ocean Remote Sensing" was organised from 1 to 4 Decem-
ber, aiming at eguipping Indian Ocean rim countries to build up
capabilities to utilize the vast potential and opportunity of ocean
remote sensing. In all 28 participated in the programme. The
faculty was drawn from SAC (Ahmedabad), NRSA (Hyderabad),
NIO (Goa). IIRS (Dehradun) and ISRO (Nagpur). Dr. S.
Prasanna Kumar coordinated the programme.

:

Pro!. Sugimori (centre) updating Dr. Mashelkar
on the PORSEC.
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MoU with JAMSTEC

The NIO and Japan Marine Science Technology Agency
(JAMSTEC) entered into Collaborative Research Programme in
Ocean Sciences. A Memorandum of Understanding to this effect
was signed on 31 May 2000 as a outcome of two-days meet at
NIO. A four-member Japanese delegation headed by Dr. Hiroshi
Hotta. the Executive Director of JAMSTEC and NIO scientists had
scientific presentations and discussions on various aspects oi
climate related ocean research.

The information generated would also form inputs to the ongoing
international programmes on Indian Ocean Observing System
under Global Ocean Observing System (GOOS). The signatories
have agreed to make the data available not only to the weather
forecasting agencies but also to other scientific community for
research purpose.

Understanding climate variability is one of the thrust areas of
NIO's research and The data on atmospheric and oceanic
parameters in the upper 750 m from the JAMSTEC TRITON buoys
would be invaluable in this respect, as it would supplement the
data that are being acquired since February from the subsurface
current meter moorings deployed by NIO in the eastern Equatorial
Indian Ocean region.
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CSIR. NIO & JAMSTEC signatories.

Indo-Italian programme

An Indo-ltalian Workshop was organized at NIO on 14 -15th
March. 2001. to assess the work done in three years under the
project "Bioactive metabolites from Opisthobranch molluscs based
on their defensive mechanism and their chemical ecology”. A
proposal for extension of the project for another 3 years has been
communicated to CSIR for approval.

BOBMEX - Initial results

A national workshop on "BOBMEX - Initial Results", sponsored
by the Department of Science & Technology, New Delhi was
conducted during 15-16 February 2001. Besides NIO, participants
from IISc. Bangalore. IIT (Delhi), NCMWRF, New Delhi, IITM,
SAC, Ahmedabad, SPL, Trivandrum, NPOL, Kochi, NIOT,
Chennai, Andhra University and Cochin University attended the
workshop. More than 30 scientific papers were presented in three

major areas: Atmospheric Dynamics, Air-Sea Interaction and
Ocean Processes. A special lecture on Indian Climate Research
Programme (ICRP) in genera; and on the Bay of Bengal
Monsoon Experiment (BOBMEX) in particular was delivered by
Prof. D.R. Sikka, Chairman. DST/PAMC. Keynote addresses
were given by Dr. R.R. Rao. NPOL, Kochi, Mr. SR. Kalsi, IMD.
New Delhi and Dr. PV. Joseph, Emeritus Scientist, CUST Kochi.

Shri L.V.G. Rao. Principal investigator BOBMEX-Ocean
Component, welcomed the participants. Opening remarks were
made by Dr. P.C. Pandey, Director, NCAOR/DOD and Dr. P.
Sanjeeva Rao, Scientist, DST, New Delhi. Dr. E. Desa, Director.
NIO inaugurated the workshop.

Towards sustaining fishery
Resources

A two-day Workshop on "Sustainable Fisnery Management in
Goa" (11-12 October, 2000) was inaugurated by the Governor
of Goa, Shri Mohammed Fazal. Experts from FAO, CMFRI, FSI,
NABARD and NIO participated in theme presentations and a
brain storming session. Representatives of fishery co-
operatives, traditional fishermen. NGO's ard other local groups
were involved in discussions. Regulation on the fishing season
was considered to be one of the options to conserve and
manage fishery resources.

Shri Fazal called lor strong measures and efficient management
plans to control and regulate fishing activities in Goan waters. He
appealed for a wider co-operation amongst scientists, manag-
ers, fishing industry, NGOs and also the government to achieve
the objectives oi a fishing ban period. Dr Martosubrato of FAO
remarked that fishery management in South and Southeast Asia
dealt with common problems in fisheries and therefore an
efficient management is required for fisheries in India.

Dr. Desa, Director, NIO welcoming the Governor and tHe
participants.

Suggestions and recommendations evolved during the work-
shop will form a basis of advisory in formulating a fishery policy
for sustainable fisheries in Goa.



Supporting basic research in
Universities

The policy of our parent body, CSIR has been to support basic
research programmes in universities. A two-day seminar on
"Supervision of Research in Universities" was organised by the
Association of Indian Universities (AlU) from 17-19 Aug. in
collaboration with the NIO and Goa University. In his inaugural
address, H.E. Shri Mohd. Fazal, Governor of Goa & Chancellor
of Goa University, remarked that university education brings
about positive changes with changing soco-economic needs.
Universities had a primary duty to bring about a synthesis of
past and future to improve the quality of teaching and research
and promote a scientific outlook in meeting emerging problems.
Prof. B.S. Sonde, Vice-Chancellor, Goa University, in his
presidential address said that Universities nave gained consid-
erable experience in scientific research, however, one needs to
prepare for the anticipated major changes of the 21st century.

Welcoming the particpants, Dr Ehrich Desa, Director, NIO said
that CSIR's strategy has been to support basic research
programmes in universities, It also supports programmes that
foster innovative ideas under "New Idea Fund Scheme".

Patent awareness increased

A national workshop on "Patent Information tor HSD and Industry"
was organised by the Intellectual Property Management Cell of
the NIO in association with the National Information System for
Science & Technology of the Department of the Science &
Technology on 11 -12 January 2001. About 40 participants
representing industries, national research laboratories and
educational institutions attended the workshop.

The workshop covered basic concepts of patent information.
sources of patent information, search methodologies, patent
information as a strategic R&D tool, case studies, etc. Various
patent search methodologies including onine search were
demonstrated to the participants. The experts included. Dr PP.
Paranjpe (Patent Information System, Nagpur), Dr. Ruchi Tewari
(Patent Off ce, Mumbai), Mr. N.V. Sathyanarayana (Informatics
India Ltd.. Bangalore, Dr VK. Gupta NISTADS. New Delhi) and
Dr. RK. Gupta (IPMD, CSIR).

Exploring Trends in Ocean
Sciences in 21 Century

A 2-days National Workshop on trends in Ocean Sciences in 21
Century (TOS2K+) was organized by our Regional Centre,
Visakhapatnam on 25-26 Sept. 2000 to commemorate the Silver
Jubilee of the Centre (1976-2000). The workshop was inaugu-
rated by Mr. K Ratnaprabha. IAS. Development Commissioner.
Visakhapatnam Export Processing Zone. The inaugural function
was followed by a lecture by Dr. E Desa, on "Gas Hydrates - A
potential fuel resource" under S. Balakrishna Endowment
Lecture organized by Andhra Pradesh Academy ot Sciences.

MNATIONAL WORKSHOP ON

25 YRS N DCEAN SCENCES 21 CERTURY res

VIPs on dais, Dr. KSR Murty regional centre in-charge is seen
onthe left.

About 36 lectures covered a variety of topics in ocean sciences
Souvenir volume containing abstracts ot 47 invited lectures was
released by Prof. P. Sambandhan, Director, NSDRC,
Visakhapatnam.

Our colleague Dr. Chaubey
dives in the Indian Ocean

Dr Anil Kumar Chaubey became the first Indian scientist to dive
in the Indian Ocean, to a depth ot 2400 m, onboard the French
submersible, NAUTILE. Participants from different countries,
onboard the French vessel LATALANTE, surveyed the Central
Indian Ridge (CIR) diving down this 0.78 million year old area on
the western flank of CIR, to make observations on geological
aspects. Dr. Chaubey in his 5 hour dive covered a horizontal
distance of 4.5 km. He collected data on recent magnetic
anomalies, searched for hydrotrermal sources and collected
rock samples for dating anc magnetic property determination.

: & e -

Dr. Chaubey (on left), next dive ’
More information on the activities during the year
visit

For a copy of CD:

Director
National Institute of Oceanography
Dona Paula. Goa - 403 004. India

ehrlich@darya.nio.org



m;_
(F: A

Finances

200

150-

Rs. in millions
=
<
T

99-20C0
ACSIR

1998-99
“HECF

00-2001

CSIR budget allocation vis-a-vis

External Cash Flow (ECF).

102

Expenditure break-up (Rs. in millions)
(for the year 2000 - 2001 )

Salaries

Equipment & Appliances
Chemcals & Consumables
Hll Contingencies
Books & Pericdicals

Works & Services
Lab Maintenance
Orher Expenditures

Human Resource

The total staff strength as on 31
March 2001 was 584, comprising
190 scientific, 248 technical and

146 administrative personnel.

Head Office, Goa
250
total 477
200 ‘,/'\
VoL
' \
150 1= ' 208 \

Regional Centres

20t total 34

1

1

5} N
[¢] ]"715
51 8] Y
(\3 3
ot o~

AN
100 |- f 15
\\\ \\
50 |- Y ) i
| | )
<o AN
olb— S~ S~ J
Scientific Technical Administrative
total 44 total 29
S L

-

790 .

| s

\ ( ]
' b

Sci. Tech.
Mumbai

Aumin. Tech

Kochi

Admin,

Sci Tech. Admin.
Visakhapatnam



DIRECTOR

Dr Desa Ehrlich
PA to Director
Mr. Simon TP

A. Headquarters

Physical Oceanography

Sc.G
Mr. Rao LVG

ScF

Dr. Varkey MJ
Dr Shetye SR
Dr Swamy GN
Mr Gopinathan CK

Sc.E Il

Dr Antony MK

Dr Bahulayan N

Mr. Ramesh Babu V
Mr Sathe PV

Dr Gopalakrishna VW
Dr Somayajulu YK

Dr. Prasanna Kumar S
Dr. Shenoi SC

Dr Ramesh Kumar MR
Dr Murty Suryanarayana V
Mr. Sarma YVB

Dr Vethamony P

Sc.E|

Mr Krishnamacharyulu RJ
Dr Suryanarayana A

Dr. Fernandes AA

Mr. Sarma MSS

Mr Nampoothiri GE

Dr. Unnikrishnan AS

Dr Muraleedharan PM

<.C
Mr. Saran AK

<i.B
Dr. Doraiswamy S

T.0.(B)

Mr. Babu MT

Mr. Michael Selvan G
Mr. Sundar Damodar
Mr. Almeida Michael A

Chemical Oceanography

Sc.F

Dr Singbal SYS
Dr. Nagqvi SWA

Sc.E Il

Dr. Naik CG

Dr. Wahidullah Solimabi
Dr. George MD

Dr. De Souza SNAG

Dr Rajagopal MD

Dr. Poi Fondekar SN
Dr D'Silva Classy

Dr Sardesai Sugandha
Dr. Dileep Kumar M

Dr. Parameswaran PS

Sc.E|

Dr Narvekar PV

Dr Mesquita AM

D: Kaisary Sujata

Dr D'Souza Lisette M
Dr. Sarkar Anupam
Dr. Savkar Kalidas
Dr. Shailaja MS

SC

Dr Shirodkar PV
Mr Durga Prasad PVSS
Mr. Nagarajan R

T.0.(C)

Ms. Dias Caroline
Mr Fernandes Blasco

T.0.(B)

Dr Amal Jaya Kumar D
Mr Alagarsamy R

T.0.(A)
Ms Rao Anuragini K

Geological Oceanography

Sc.F
Dr. Rao Gopala D

Sc.Ell

Dr Subbaraju LV

Dr Gujar AR

Dr. Nigam Rajiv

Dr Gupta MVSN

Dr Bnatlacharya GC
Mr. Aimeida FMS

Dr Ramana MV

Dr Paropkari AL

Dr Karisiddaiah SM
Dr Wagle BG

Dr Valsangkar AB
Dr Ramaswamy V
Dr. Rao Purnachandra V
Dr. Mukhopadhyay R
Dr. Sharma Rahul
Dr Banerjee R

Dr Jauhari Pratima
Dr Pattan JN

Dr Nagender Nath B
Dr. Gupta SM

Dr Shyam Prasad M
Dr Rao Prattipati S
Dr Kamesh Raju KA
Dr. lyer Sridhar D

Dr Subramanyam V
Dr Banakar VK

Dr. Kodagali VN

Mr Ram Prasad T
Mr Ranade GH

Mr Afzalpurkar S

Sc.El

Dr Sudhakar M
Borole DV

Dr Chauhan OS
Dr. Mudholkar AV
Dr. Naidu Divakar P
Dr. Mascarenhas A
Dr Chakraborty B
Dr. Sree Krishna K
Dr Chaubey Anil K
Dr Khadge NH

Sc.C

Mr Nak Gajanan P
Mr Mislankar PG
Mr Ambre NV

T.0.(C)

Mr. Kotnala KL

Mr Pathak MC

Mr Dias ECA

Mr. Marathe Prakash
Mr Muralinath AS
Mr. Nanyasi SK

Mr Sonawane AV

T.0.(B)

Mr Phadte GM

Mr Prabaharan N

Mr Khedekar VD

Mr Gracias DG

Mr Rao Lingeswara BR
Mr Parthiban G

o
=

Mr. Srinivas Karlapati
Mr. Fernando Vijayan
Mr VijayaKumar B
Mr. Prakash Babu C

T.0.(A)

Mr Gaonkar SS

Mr Pattanshetti SS
Mr. Walker Gavin A
Mr. Ganesan P

Mr. Naik DK

Ms Desa Maria Ana
Mr. Jai Shankar S

Biological Oceanography
ScF
Dr Chandramohan D

Sc.Ell

Dr. Harkantra SN

Dr Achuthankutty CT
Dr Madhupratap M
Dr. Goswami Usha

.. Loka Bharalhi PA
D-. Dalal SG

D-. Ansari ZA

Dr Chatterji Anil K
Dr. Ramaiah N

Sc.El

Dr Krishnakumari L

Dr Raghukumar S

Dr Raghukumar C

Dr Dhargalkar VK

Dr Wafar Sayeeda

Dr Verlencar XN

Dr Menezes Maria

Dr Ingole BS

Dr. Prabhu Matondkar SG
Dr Jagtap TG

Dr Achuthankutty Shanta
Dr. Wafar MVM

Sc.C

Dr. Hathod Vijaykumar P
Dr. Mohandas C

TO.(C)
Mr Subramaniam V

T.0.(B)
Mr BG Naik

T.O.(A)
Mr Anantha Sreepada R

O

Marine Corrosion & Materials
Research

Sc.Ell

Dr Bhosle NB

Sc.El
Dr Anil AC
Dr Sawant SS

TO.(C)
Mr Selvam Paneer

TO.IA)
Mr. Venkat Krishnamurthy P

Ocean Engineering
Sc.F
Dr Anand NM

Sc.E Il

Dr Chandramohan P
Mr Diwan, SG

Dr Mandal S

staff list

Sc.E |
Mr Ashok Kumar K

Sc.C

Mr. llangovan D
Mr. Sanil Kumar
Mr Venugopal C

Sc.B
Mr. Jayakumar Seelam

T.0.(A)

Mr. Pednekar PS
Mr Pathak KC
Mr. Raju NSN

Marine Instrumentation &
Computer

S F

Mr Nayak MR

ScE 1l

Dr. Desa Elgar S
Mr Prabhu Desai RG
Mr Suresh T

SC.E |
Dr Antony Joseph K

SC

Mr. Mascarenhas Antonio
Mr Menezes Andrew A
Mr Madhan R

Mr Mehra Prakash

T.0.(C)

Mr Tengali Suryakant B
TO. (A)

Mr Chodankar VN

Data & Information
Sc.F

Mr Sarupria JS

Sc.El

Mr Reddy Verkata G
Dr Pankajakshan T
Mr Kunte PD

Human Resource
Development
Sc.Ell

Dr Hashimi NH

TO. IB)
Mr Krishnakumar V

Publication & Reprography
Sc.EI

Mr. Bhat SR

Photo. Oft.(C)

Mr Date VM

T.0.(C)

Mr. Sharma SP
Mr Wahidullah Md

TO. (A)
Mr. Mahale Arun Y



Marine Archaeology

Sc.Ell

Mr Vora KH

T.0.(C)

Dc. Tripati Sila

Mr. Sundaresh T

Dr Gaur Aniruddh Singh
Diver Arch.(C)

Mr. Gudigar Puttaswamy

T.0.(A)

Mr. Bandodkar Shrinivas N

Planning

T.0.(A)
Ms. Simon Soja

Information Technology

Sc.E Il
Mr. Gouveia AD

<.C
Mr Navelkar Gajanan S

T.0.(B)
Ms. Singh Kavita

Library

Doc. Off. Gr. IV(4)
Mr. Tapaswi MP
Sc.B

Mr. Sarma PVSSR

Lib. Off.(B)

Ms. Oka SH
Mr. Sainekar GH

Acronyms

Asst. Engr. - Assistant Engineer

Establishment & General

Administration

AO
Mr. Rao J Shankar

Finance & Accounts

Sr.F&AO
Mr. Dias CM

Stores & Purchase

Dy.SPO
Mr Ramankutty TK

Civil Engineering
AsstExe. Engr. (Elect.)
Mr Kulkarni KB

Asst. Exe. Engr. (Civil)
Mr. Kubasad RB
Asst.Engr.(Civil)

Mr. Mathew Chacko P

Dispensary
MO
Dr. Netravalkar MGS

Lady MO
Dr. Chodankar Kalpana

Asst Exe. Engr. - Assistant Executive Engineer

AO - Administrative Officer
Doc Off. - Documentation Officer

MO - Medical Officer

Sr. F&AO - Senior Finance & Accounts Officer

Sc - Scientist
TO - Technical Officer

Regional Centres

Kochi

Sc.F

Dr. KR Pillai
Mr Josanto V

Sc.Ell

Dr. Nair KKC (Scientist-in-Charge)
Mr. Kesava Das V

Dr. Paulinose VT

Dr. Devi Lalithambika CB
Dr. Gopalakrishnan TC
Mr. Rao Kameshwara K
Ms. Rosamma Stephen
Ms. Saramma UP

Dr. Haridas P

Ms. Jayalakshmy KV

Sc.E |

Dr. Devi Sarala K

Mr. Balasubramanian T
Mr Dinesh Kumar PK
Mr Ravichandran C
Dr. Raveendran TV
T.O.(El)

Mr. Venugopal P
<.C

Ms. Joseph Tressiamma
Or. Gupta Ranu
T.0.(C)

Mr. Mohanan VN

Mr. Raveendran O
Mr. Kumaran S
T.0.(B)

Mr. Tony Joseph T
Mr. Balachandran KK
T.0.(A)

Mr. Vijayan PR

Mumbai

Sc.F
Dr. Zingde MD (Scientisl-in-Charge)

Sc.E Il

Dr Govindan K
Mr. Sharma RV
Dr. Kadam AN
Dr. Gajbhiye SN
Dr. Sabnis MM
Sc.E |

Dr Jiyalal Ram MJ

Sc.B
Dr. VS Naidu

T.0.(C)
Mr Sharma Prashant
Mr. Mandalia AV

T.0.(B)
Ms. Gore PD
Mr. Rokade MA

Visakhapatnam

Sc.Ell

Dr. Murthy KSR (Scientist-in-Charge)
Dr. Sarma VW

Mr. Rao Malleswara MM

Sc.E |

Mr. Subramanyam AS

Dr. Sadhuram Y

Mr. Reddy Purnachandra N
Dr. Ramanamurthy TV

Dr. Sarma KVLNS

Mr. Rao Narasimha TV

Mr Rao Prabhakara B

Mr. Rao Mohana K

Sc.C

Mr. Murty GPS

Mr. Lakshimi Narayana S
<.B

Mr. Sudarshan R

T.0.(B)

Mr. Premakumar MK
Mr. Venkateshwarlu K
Mr. Raju YSN



Composition of Councils

Research Council Management Council

Chairperson Chairperson

Dr. HK. Gupta Dr. E. Desa

Secretary

Department of Ocean Development Members

C.G O. Complex

Lodi Road, New Delhi - 110003 Dr. Pratima Jauhari
Dr. Sayeeda Wafar

Members Mr. Gajanan Navelkar

Dr. S.A.H.Abidi Mr. Prakash Mehra

Member. Agricultural Scientists Mr. Desmond Gracias

Recruitment Board

. - . Dr. AV.R
Indian Council of Agricultural Research r amaswamy

Pusa, New Delhi - 110012 Mr. Sanjeev Afzulpurkar
Mr. CM. Dias

Prof. V.S. Raju

Ocean Engineering Centre

Indian Institute of Technology Secretary

Chennai - 600036 Mr. A Muthukrishnan

Shri B.S.J. Swamy

Vice President

Reliance Industries Ltd.

10 Floor. Tulsiani Chambers
Nariman Point. Mumbai - 400021

Dr. R.P. Sharma

Advisor

Ministry of Environment and Forests
Paryavaran Bhavan

CGO Complex, Lodhi Road

New Delhi- 110003

Dr. P. Ghosh

Director

Central Salt and Marine Chemicals
Research Institute

Bhavnagar - 364002

Dr. V.P. Dimri

Director

National Geophysical Research Laboratory
Uppal Road, Hyderabad - 500007

Dr. Ashutosh Rastogi

Dy. General Manager (Tech)
Gas Authority of India
Noida - 201 301

Prof. D. Salyanarayana
Plot No. 51, Pandurangpuram
Visakhapatnam - 530003

Shri AK Verma

Scientist (RPBD)

Council of Scientific & Industrial Research
Rafi Marg, New Delhi - 110 001

Secretary

Dr. E. Desa

Director

National Insitute of Oceanography
Dona Paula, Goa - 403 004



CSIR Inc.

8 We believe in

+ Team CSIR as a part of Team India
« Transparency and openness
*« Adding value to the lives of Indians

We strive for

= Excellence in everything we do
» High science with high technology
« Customer satisfaction

Qualities that distinguish us

« Innovation
+« Compassion
Passion




National Institute of Oceanography. Goa, India

facilities

The institute has well-equipped laboratories and modern
communication (Local Area Network) with distributed
computing facilities. It hay been recognised as a Responsible
Occanographic Data Center by the Intergovernmental
Oceanographic Commission (of UNESCO) catering to the
information needs of organisations within the country and to
those in countries bordering the Indian Ocean.

The institute has a well developed library ana information
service facility and high speed internet connectivity.

Coastal Research Vessel Sagar Sukthi. a recent acquisition of
the institution, is equipped with state-of-the-art technology for
coastal studies

expertise

Environmental Impact
Assessment (EIA)

« Effluent discharge

Geological & geophysical
surveys
« Bathymetry

Engineering

« Jetty construction
« Wave & Current measurements
« Erosion control

« Port & Harbour development
« Offshore stockyard & berthing
« Water intake for power plants
« Single Point Mooring & Jetties

services

The Institute undertakes contract
research projects and offers advisories
to varied agencies on aspects of
coastal zone development, seabed
exploration, pollution control,
technology development and in other
areas of marine sciences.

our heritage for\
the future

Published by : Director, NIO. Goa

« Seismic profiling

« River dredging

« Submarine pipeline routing &
inspection

clientele

« Oil & Naural Gas Agencies

« Chemical & Fertilizer industries
« Oil Refineries

« Indian Navy

« Thermal Power producers

« Shipyards & Harbour works

« Lake Development Autnonties
« Beach Resorts Head Office
National Institute of Oceanography

Dona Paula, Goa - 403 004. India

S : 9140)832-2456700
fax  : 91-(0)832-2456702/03
e-mail: ocean@darya.nio.org

URL : http://www.nio.org

Regional Centres
Mumbai, Kochi, Visakhapatnam

Compilation. Layout & Production : Publication & Reprography Section

Printed at: Bigbox Print & Packaging, Goa.

Acknowledgements : We Ehrlich Desa & S.R. Bhat are thankful to Drs S.R. Shetye, M.V.M. Wafer, M. Shyam Prasad and A.C. Anil for their help in
preparation of the report. Thanks to S.P. Shama, A.Y. Mahale & B.C. Rebeiro for editorial and DTP assistance.



