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Introduction CSIR-NIO has a sanctioned strength of 200

scientists and 100 technical support staff. The major
esearch areas include the four traditional branches
f oceanography - biological, chemical, geological/
geophysical, and physical — as well as ocean
engineering, marine instrumentation and marine
archaeology

The National Institute of Oceanography (NIO) with
its headquarters at Dona Paula, Goa, and regiona
centres at Kochi, Mumbai adMisakhapatnam, is one
of the 37 constituent laboratories of the Council of
Scientific & Industrial Research (CSIR), New
Delhi. CSIR-NIO was established on 1 January 1966
as the most important outcome of the International CSIR-NIO has numerous modern laboratories
Indian Ocean Expedition (IIOE), the largest atits headquarters in Goa and its regional centres. It
international collaborative effort ever undertaken in also has a state of the art sea bed sample repository
the oceans. The institute has since grown into a multi-CSIR-NIO operates two research vessels R V
disciplinary oceanographic research institution of Sndhu Sankalp (56 m) and R VSndhu Sadhana
international repute. The principal focus of research (80 m) that are equipped for multidisciplinary
has been on observing and understanding speciabceanographic observations. The institute has a library
oceanographic characteristics of the Indian Ocean. with 15,000 books and 20,000 back volumes of
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research journals, making it the best collection of O R V Sagar Sampada (in 1985); both of these ships
printed literature on ocean sciences in the country were extensively used by CSIR-NIO. Thus, 1980s
was a golden decade for oceanography in India when

. In addltlor_1 to basic research, CSIR'NIQ also rapid expansion of resources — both manpower and
carries out applied research sponsored by the 'nduswlnfrastructure — occurred not only in NIO but in the

Thl_s mcludes_ oceanographic data coIIect_lon, country as a whole.
environmental impact assessment, and modelling to

predict environmental impact. The institute also Availability of research vessels enabled India
provides consultancy on a number of issues includingnot only to participate actively in all major international
marine environmental protection and coastal zoneprogrammes in the Indian Ocean such as the Monsoon
regulation. Experiment (MONEX), Joint Global Ocean Flux Study
(JGOFS) and Climate and Oceaviariability,

the countryand equipped with suitable ocean researchPredmabIIIty and Change_ (CL.N ), but also to_
infrastructure. CSIR-NIO serves as an advancedcenduct research under various in-house and national

centre of education in ocean sciences. It has a Schooqrogrammesﬁ.\ nhumber of important bilateral projects

of Oceanography under tAeademy of Scientific & were alsho un?ertakFe n espegally n collak()jobagzn with
Innovative Research (AcSIR). In addition, it is a researchers from France, ermany an '

recognized centre for doctoral research by a large Perhaps the most important contributions made

number of universities. Presentithere are 430,y CSIR-NIO since its foundation relate to processes
temporary staffs comprising of project assistants, ,njque to the North Indian Ocean region arising from
research fellows and research associates. Of thesgs  nusual geograph§he most striking of these is

41 students are enrolled with theSIR.ACSIR has e seasonal reversal of surface currelitiough
a faculty of 59 scientists who guide these students innis reversal had been generally known for a long

their course and research work. time, detailed description based on systematic
CSIR-NIO has been in the forefront of research oPservations and theoretical framework, needed to
in the Indian Ocean since the IIOE. In the early yearsunderstand the forcing mechanisms, was lacking.
when it did not have a research vessel of its own . CSIR-NIO’s research immensely contributed to the
CSIR-NIO's work was lagely restricted to coastal Present kn_owledge of physical processes in the Int_JIian
areas using small boats besides analysis of sample©@cean. It is now recognized that due to the tropical
and processing of data collected during the IIOE. Onenature and small basin size circulation in the entire
of the most significant contributions during this period NOrth Indian Ocean including the equatorial region is
was the publication of atlases documenting distribution inked on basin scale, and itis both locally and remotely

of zooplankton in the Indian Ocean by the Indian forced. Long term deployments of current meter
Ocean Biological Centre (IOBC), Kochi. moorings along the east and west coasts of India as

well as in the Equatorial Indian Ocean region, as a

In the 1970s, CSIR-NIO researchers began topart of a globally coordinated effort, have led to
participate in cruises of the Indian Nawgurvey ship  recognition of variability of currents and provided
Darshak in theArabian Sea and the Bay of Bengal, insights into causative processes on a variety of time
which enabled them to make observations beyondscales (intraseasonal, seasonal and interannual) that
coastal waters. The open ocean research was furthedlso afect biogeochemistry and ecology
boosted following the commissioning of CSIR-N$O’
first research vesseBaveshani, in February 1976. The earliest recognition of special features of
This vessel, a refitted hopper barge, renderedbiogeochemistry of the North Indian Ocean goes back
remarkable service to the nation for nearly two tothe John Murray Expedition (1933-34) during which
decadesWith the establishment of the Department the intense oxygen minimum zone of frabian Sea
of Ocean Development (now the Ministry of Earth was first noticed. Surveys during the IIOE led to
Sciences), additional seagoing infrastructure wasmapping of physico-chemical variables, phyto- and
created by the Government of India through zooplankton and primary production. Howeyver
acquisition of O R \Sagar Kanya (in 1983) and F  focused process studies were initiated only after the

With the lagest collection of ocean scientists in
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IIOE, and CSIR-NIO played a leading role in these eutrophication, deoxygenation and acidification. CSIR-
studies. It spearheaded the Indian JGOK&8bian NIO has been spearheading for nearly four decades
Sea Processt®&ly. Subsequently a similar project — a national programme - Coastal Ocean Monitoring
the Bay of Bengal Process Study (BoBPS) - wasand Prediction System (COMAPS) —to continuously
implemented as a national programme in the Bay ofevaluate the state of pollution along the Indian coast.
Bengal. It was followed by Sustained Indian Ocean Itis also the nodal agency for the national programme
Biogeochemical and Ecological Research (SIBER). on ballast water management.

CSIR-NIO also played a leading role in implementation _ .

of LOICZ (Land-Ocean Interaction in the Coastal _Reconstructlon of past changes ut|I|Z|n_9
Zone) and SOLAS (Surface Ocean — Lower se(_jlmentary record has be(_an one of the major
Atmosphere Study), two other international projects actl\{ltles at QSIR-NIO, and this research, linked to
of SCOR/IGBPIn addition, it participated in two very the international Past Global Ch_angeA(EFES)
productive bilateral programmes on biogeochemistry programme, has led to mar}(ed w_nproyement of
one with the University of Hamburg (Germany) and under_standlng of changes n C|rculat|or_1, blol(_)gy and
the other with IRD (Institut de Researche pour le chemlstry of the North Indian O(_:ean m_cludlng th?
Developpement), Paris, France. Sustained eﬁcorts,equa_LtorlaI region, and also of regional cllmat(_e_that is
including establishment of time series sites, provided domln_ated by the Monsoons. Monsoqn variability ar)d
important insights into physical-biogeochemical associated oceanographic changes_m the_geologlcal
coupling and how it is related to the monsoons angPast have been documented on a variety of time scales.

biogeochemistry-microbial ecology of the OMZ. Some ]IcDevelppfment Ofl new pI’OXI.ebS anéj _Capab'“t'?s SUCE as
of the most exciting results came from a sediment oraminifera culture contributed immensely to the

trap time series study carried out under an Indo-SUCCESS of these programmes.

German collaborative project. Similarkystematic, In geological oceanographthe single layest
long term observations on biogeochemistry and giscipline in NIO, a great deal of work has also been
microbiology of the open ocean OMZ and in the carried out to identify and evaluate non living
world’s lagest coastal low oxygen zone that develops resources of the Indian Ocean. These include placer
seasonally over the western Indian continental shelfgeposits in coastal waters, polymetallic nodules (PMN)
led to important advancement of our understandingijn the Central Indian Ocean, and gas hydrates in the
of oceanic OMZs. The key role of microbial loop in |ndian EEZ. The PMN programme was the flagship
carbon cycling arising from winter convection was project of CSIR-NIO in the 1980s and 1990s. It not
highlighted by research carried out by the Institute aspnly |ed to Indias recognition as a Pioneer Investor
was the previously unrecognized limitation of iron by the International Seabeiuthority and the
limitation of primary production in th&rabian Sea.  gjlocation of a mining site measuring 75,0002km
Also, striking biogeochemical contrasts between thethe Central Indian Ocean, but it also facilitated
eastern and westeArabian Sea and between the extensive research on sedimentary geochemistry

Arabian Sea and the Ba.y of Bengal were brought tOpa|eoc|imare/pa|eoceanographyd geophysics_
the fore as a result of CSIR-NI©tesearch &rts.

It may be pointed out that while tAeabian Sea has In geophysics, another thrust area, CSIR-NIO’
been the focus of numerous international programmegdesearch efforts covered both continental margins and
the bulk of research in the Bay of Bengal has beendeep-searegions. Geophysical surveys in the Central
carried out by CSIR-NIO, the results of which are Indian Ocean deciphered response of oceanic
attracting increasing|y |arger number of IithOSphere to the collision of India with Eurasia at
oceanographers from other parts of the world to thisdifferent time periods. Observations in #bian
region. Sea led to delineation of ocean-continent boundary
and development of advanced plate tectonic models
CSIR-NIO is the Ieading institution in the Indian for this part of Indian Ocean. New hydrotherma|
Ocean investigating impacts of human activities on yent sites were identified over the Carlsberg Ridge.
ocean physics, biogeochemistry and ecosystems. Thighyestigations in the Bay of Bengal facilitated an
includes investigations on sealevel rise and effects Ofunderstanding of the nature of crust beneath the thick
ongoing global changes such as ocean warmingsediment covetdentification of mesozoic magnetic
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anomalies in this region and deciphering evolution of the Institute enabled CSIR-NIO to help numerous
the 8%E Ridge were other important contributions. industries in coastal area. It has been offering services
Research on the Ninetyeast Ridge revealed Kerguelemo both private and public sector organizations on
hotspot - spreading ridge interactions and differential various issues related to coastal zone utilization/
plate motions in the Indian Ocean. Recent seismicmanagement. It has carried out over 1300 projects
stratigraphic records from this region revealed ansponsored by outside agencies generating external
abrupt increase in sediment inputs by the Ganges andash flow which accounts for over a quarter of its
Brahmaputra rivers around 23 million years ago. Theannual budget.

results also led to a tectonic model for the evolution
of theAndaman back arc basintuslies in Krishna-
Godavari Basin provided insights into processes
leading to gas hydrate formation.

CSIR-NIO is the primary centre in the country
for human resource development in marine sciences.
It has trained over 2000 graduate and post graduate
students for their dissertations. Moregwarer 300

CSIR-NIO took active part in important national students have earned Ph.D. degrees working at the
programmes such as geophysical surveys forinstitute. CSIR-NIO also organizes several training
delineating the Legal Continental Shelf, and programmes for students, researchers, policy makers
geoscientific studies of the Exclusive Economic Zone and other stakeholders that are open for participants
of India. from the Indian Ocean Rim Countries and SAARC
(SouthAsia Association for Regional Cooperation)

CSIR-NIO has bu,'lt a number of instruments nations on management and sustainable utilization of
for automated observations, most notable among then?n arine resources

are automated weather stations, tide gauges, an
autonomous underwater vehicle and an autonomous The immense scientific contribution made by
vertical profiler CSIR-NIO is evident from its impressive scientific

e . .. output - around 3,800 research papers, 41 of which
The multidisciplinary expertise developed within have been cited more than 100 times each
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