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The National Institute of Oceanography (NIO) with its In addition to basic research, the institute also carries
headquarters at Dona Paula, Goa, and regional centers aiut applied research sponsored by the industry. These
Kochi, Mumbai and Visakhapatnam, is one of the 37 studies include oceanographic data collection,
constituent laboratories of the Council of Scientific & environmental impact assessment, and modeling to predict
Industrial Research (CSIR), New Delhi. NIO was environmental impact. The institute also provides
established on 1 January 1966 following the International consultancy on a number of issues including marine
Indian Ocean Expedition (IIOE) in early 1960s. The environmental protection and coastal zone regulations.
institute has grown today into a large oceanographic , .
laboratory of international repute. The focus of research With the largest collection of ocean scientists in the
has been on observing and understanding the speciaf@untry, and equipped with suitable ocean research
oceanographic features that the North Indian basin offers.Infrastructure, NIO serves as an advanced center of

The inferences from this research have been reported irffducation in ocean sciences. Many universities have
over 6500 research articles so far. recognized the institute for carrying out doctoral research,

and a number of NIO scientists have been recognized as

The institute has about 150 scientists (more than halfdoctoral research guides. With the establishment of the
of them with doctoral degree) and 190 technical support Academy for Scientific and Innovative Research (AcSIR),
staff. The major research areas include the four traditionalCSIR'’s institutions are poised to take major initiatives in
branches of oceanography-biological, chemical, geological/advanced education in the country. The institute has taken
geophysical, and physical - and some other areas such asteps to start a School of Oceanography since 2011 to
marine instrumentation and archaeology and has welladdress the problem of shortage of advanced manpower in
equipped laboratories to conduct research in these anacean sciences in the country. There are at present over 80
multidisciplinary areas. The institute also operates a coastallunior/Senior Research Fellows (qualified through CSIR/
research vess€RV Sagar Sukta 23 m vessel equipped UGC eligibility criterion) pursuing their doctoral studies
for multidisciplinary oceanographic observations. The in the institute. In addition, over 240 undergraduate and
recently acquired 56.5 m lorRV Sindhu Sankalperves postgraduate students pursue their project research at this
primarily on the continental margins, but it is capable of institute every year. About 5% of them come from foreign
open-sea voyages. NIO’s 80 m long research vé®gel countries.
Sindhu Sadhanawhich will be capable of full open-sea
studies, is under construction at the ABG Shipyard, Surat.
It is expected to join the institute by end of 2012. NIO’s
scientists also have access to the ocean going researc ean Science Towards Forecasting Indian Marine
ves_seDRV Sagar Kanyaoperated by thg Ministry of Earth Living Resource Potential
Sciences. The institute has, over time, developed the

Some of the ongoing projects with a brief outline of
their objectives are listed below.

capability of deploying and retrieving instruments hoisted 1. To gain insights into working of a few important
over moorings in depths from 5 to 5,000 m. These ecosystems on the continental shelf and slope off the
instruments record time-series data during the period of coast of India through a combination of field

deployment, which can be as long as two years. The institute observations, mesocosm experiments, and laboratory
has a library with 15,000 books and 20,000 back volumes studies.

of research journals, and online access to about 3500,
current journals making it the best collection of printed "
literature on ocean sciences in the country.

To improve our ability to simulate the physical
systems.
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To develop tools for empirical prediction of the

evolution of PFZs in open ocean.
X.

To examine the potential impact of environmental
changes on the inter-tidal and sub-tidal zones by
conducting field observations and mesocosm
experiments in these sensitive ecosystems.

relation to tectonics, climate and ocean processes.

Understanding the active tectonics and the
biogeochemistry of the associated ecosystems at the
mid-ocean ridges, seamounts and fracture zones

Geo-scientific Investigations for Deciphering the Earth’s

Internal Processes and Exploration of Energy Resources

To conduct a inter-disciplinary observational and
modeling study of a representative sample of the "
estuaries of India.

Geological Processes in the Indian Ocean: The Input
Fluxes, Sinks and Paleoceanography

Vi.

Vii.

viii.

Characterization of the sources of organic carbon in
the sediments, estimation of the amount of (a) ii.
terrestrial organic carbon from peninsular Indian
rivers reaching the sea (b) organic carbon stored in
continental margins around India, and (c) carbon
burial rates during the Holocene.

Quantification and geochemical fingerprinting of the iii.

amounts of mineral dust and anthropogenic aerosols
reaching the northern Indian Ocean, their interactions
and effect on ocean productivity, carbon
cycle, rainwater chemistry.

Imaging the internal structures beneath the oceanic
region, geologically complex basins and Indian
continent. Modeling of crust and upper mantle
structures for reconstruction of chronological
evolution of the Indian continent and adjoining
margins.

Determination of the nature and evolution of the crust
beneath the Laxmi and Laccadive basins and 85°E
Ridge. Identification of possible occurrence of
hydrocarbons and gas hydrates in the overlying
sediments.

Understanding geological processes contributing to

the formation of gas hydrates; to map and evaluate
the potential gas hydrate resources in Cauvery and
Laccadive basins.

Indian Aquatic Ecosystems: Impact of Deoxygenation,
Estimation of the fluvial trace and rare earth Eutrophication and Acidification

elemental fluxes from peninsular Indian rivers
reaching the sea.

Estimation of the fluxes of volcanogenic and extra-
terrestrial material in Central Indian and Wharton
Basins and investigate the timing, causes, products_
and processes of volcanism and extra-terrestrial '
events.

Quantitative estimation of various past climatic

parameters (SST, surface salinity, carbonate ion
concentration, and productivity), and reconstruction
of paleo- monsoon intensity.

Understanding the relationship between monsoon

and other regional coupled phenomena such as Indian
Ocean Dipole (I0OD), Indonesian throughflow (ITF),
at glacial-interglacial, millennial and centennial time-
scales.

V.
Mapping the the cobalt rich Fe-Mn oxides on three
seamounts in the Arabian Sea.

Mapping the zones of hydrothermal mineralization
at the Central Indian Ridge.

Elemental and isotopic composition and the vi.

depositional environments of marine minerals and
understand the metal accumulation processes in

iv.

To understand processes responsible for formation
of oxygen minimum zones in the North Indian Ocean
and to evaluate the extent of ongoing changes in
oxygen

Assess their distribution in the region through
observations and modeling.

To establish trends in changes in seawater pH in the
North Indian Ocean and evaluate the impact of
acidification on biogeochemistry and ecosystems.

To understand the fate of fertilizers, especially
nitrogen, in terrestrial ecosystems in order to evaluate
their fluxes to the ocean and consequent modification
of coastal biogeochemistry and ecology.

To improve the understanding of OMZ processes
such as redox transformations of biogenic elements
and their interactions, microbial ecology, trophic
transfers in low oxygen waters, and effect of oxygen
deficiency on benthic processes, and to evaluate the
current and future impacts of human activities on
these processes.

To reconstruct paleo-redox conditions from
sedimentary record from the Indian continental
margin.
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Analyses and Harnessing of Marine Biodiversity for vi.
Bioremediation of Aquaculture and Other Industrial
Effluents

Vi.

Biodiversity and habitat analyses for Vvii.
biotechnologically useful marine biota possessing in
particular bioremediation properties; i
Screening for Bioactivity potency for pollutant
degradation/detoxification, and biochemical
characterizations of the most promising, select
moieties; IX.

Purification, characterization and screening of select
bioactive molecules/principles useful pollution
bioremediation;

Optimization of culture-conditions for microflora and
standardization of protocols for preparing extracts;

Sequential fractionation, Biochemical/structural xi.
characterization of novel principles -for instance- of

an enzyme with the highest heavy metal-detoxifying
potency, a set 2-3 best performing marine proteases,
phosphatases, kinases and laccases; i
Cyto-toxicity evaluation of economically viable
marine biotic bioremediating principles and
compound/s.

Assessment of the vulnerability of the coasts to
different sea-level rise scenarios (Eg: Kerala coast
and the Gulf of Kachchh coast).

Studies on the formation and transportation of tar
balls to the west coast of India.

Determination of waste assimilative capacity of
Mumbai coastal waters using WASP water quality
model.

Monitoring of the water and sediment quality and
microbiology to assess the health of coastal waters
as well as using biota as indicators of toxic metal
contamination and index of pollution.

Study on the pollution of the coastal, estuarine and
riverine environments using WQI and TSI methods
and modeling.

Assessment of sediment geochemistry of major and
trace elements in the estuarine and coastal sediments,
and studying the sediment pollution using satellite
data.

Development of the advisories to coastal stake-
holders using the expertise gained through
measurements, modeling and monitoring of the
coastal oceans,

Impact of Natural and Anthropogenic Stresses on the Geological and Geophysical Studies of Coastal Zone of

Coastal Environment of India

Studies on the physical, chemical and biological -
processes of the coastal waters as well as the impact
of various natural and anthropogenic stresses on the;;
coastal zone by optimizing the data collection and
processing techniques, improving the modelling
technigues and monitoring through multidisciplinary
approach.

.
Studies on the wave energy dissipation due to
suspended sediments and air-sea momentum flux,
during cyclone using WW3 / WAM and SWAN V-
models.

India

High resolution geo-scientific investigations of
coastal regions off west coast of India.

High resolution geological and geophysical
exploration of seabed and sub-seabed features to
address issues related to societal and industrial
applications.

Coastal zone investigations related to delineate CRZ
for Govt. and industrial agencies.

Creation of up to date geo-scientific database using
Geographic Information System

Assessment of the Coupling of atmospheric (MM5/ Development of Autonomous Platform/s for Ocean
WRF) and ocean (ROMS) models to understand the APPlications

influence of general circulation of the Indian Ocean
and its role to coastal processes.

) _ i
Establishment of observation systems for
measurement and real time reporting of sea level and
surface meteorological parameters.

Monitoring and modeling the dynamics of surf zone, ;;;
beach face and shoreline at select locations
(Ratnagiri, Honnavar, Puduchery and Rameswaram).

Study of bio-optical properties of the coastal waters

Understanding the role of bio-optical properties in
the regions of oxygen minimum, thermal inversion
layers, algal blooms, dust plumes and underwater
visibility.

Development of various bio-optical algorithms of the
coastal waters for the ocean color remote sensing
applications.
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iv.

Development of simple systems for automated Eco-biogeography and Biotechnology of Estuaries and
measurements of multiple water parameters during Coastal Waters of India

blooms in the coastal waters and the estuaries. i

Marine Ecological Assessment and Studies for
Sustainable Developments in the Coastal and Shelf Areas ii.
in West Coast of India

Selected Articles — Marine Geology and Geophysics

Marine environmental impact assessment of "
designated coastal developments with
multidisciplinary approach and recommendation for iv.
suitable marine environment management plan to
minimize adverse impacts on local ecology.

Study of different biogeochemical processes in
Cochin estuary and adjoining coastal marine regions.

Studies on microbial ecology of Indian estuaries /
coastal waters.

Marine microbial biotechnology — delivering useful
products for the society.

Environment impact assessment studies -
contribution to society and advisories to industry.

Coastal Processes and Tectonics of Eastern Continental

To continue periodic monitoring of water quality,
sediment quality and biological diversity of the
coastal and inshore areas of Gujarat and Maharashtra
states under the COMAPS to identify changes, if any,
beyond the natural variability.

To investigate the environmental and ecological ii.
recovery of Thane and Versova creeks in space and
time subsequent to reduction in pollution loads and j;;
isolation of novel microorganisms with possible
bioactive properties. Y
To develop expertise in the use of numerical models
for quantitative prediction of selected impacts on ,,
marine environment due to designated activity in the
coastal zone.

Ajay, K.K. and Chaubey, A.K., 2008. Depth anomalies in the Arabian

Basin, NW Indian Ocean. Geo-Mar. Lett.,28(1), p. 15-22.

Laluraj, C.M., Gopinath, G., DineshKumar, P.K. and Balachandran, K.K.,

2008. Hydrodynamic and geomorphic controls on the
morphology of an island ecosystem in the Vembanad Lake, West
Coast of India. Jour. Coast. Res.24(Sl 2), p. 145-150.

Mascarenhas, A. and Jayakumar, S., 2008. An environmental perspective
of the post-tsunami scenario along the coast of Tamil Nadu, India: Chaubey, A K., Srinivas, K., Ashalatha, B. and Rao, D.G., 2008. Isostatic

Role of sand dunes and forests. Jour. Environ. Manage., v. 89(1),
p. 24-34.

Singh, A.K., Deo, M.C. and SanilKumar, V. 2008. Prediction of littoral

drift with artificial neural networks. HydroEarth Syst. Sci., v.
12, p. 267-275.

Mukhopadhyay, R., Rajesh, M., De, Sutirtha, Chakraborty, B. and
Jauhari, P. 2008. Structural highs on the western continental slopePari, Y., RamanaMurthy, M.V., Jayakumar, S., Subramanian, B.R. and

of India: Implications for regional tectonics. Geomorphology, V.
96(1-2), p. 48-61.

KameshRaju, K.A. Chaubey, A.K., Amarnath, D. and Mudholkar, A.V.,
2008. rphotectonics of the Carlsberg Ridge between 62 degreeskhadge, N.H. and Valsangkar, A.B., 2008. Geotechnical characteristics

20 minutes and 66 degrees 20 minutes E, northwest Indian Ocean.
Mar. Geol., v. 252(3-4), p. 120-128.

Margin of India

internal waves and their impact on the sound
propagation from in situ observations and modeling
Beach processes and their response to the coastal
circulation variability

Upwelling variability along the central east coast of
India

Phytoplankton physiology and major elemental
cycling in the coastal waters.

To decipher the structure and tectonics of the offshore
basins of ECMI from the marine geophysical studies.

Variation of late Quaternary sea level and delineation
of marine geohazard regions using shallow seismic
data.

Graindorge, D., Klingelhoefer, F., Sibuet, J-C., McNeill, L., Henstock,

T.J., Dean, S., Gutscher, M-A., Dessa, J.X., Permana, H., Singh,
S.C., Leau, H., White, N., Carton, H., Malod, J.A., Rangin, C.,
Aryawan, K.G., Chaubey, A.K., Chauhan, A., Galih, D.R.,
Greenroyd, C.J., Laesanpura, A., Prihantono, J., Royle, G. and
Shankar, U., 2008. Impact of lower plate structure on upper plate
deformation at the NW Sumatran convergent margin from
seafloor morphology. Earth Planet. Sci. Lett., v. 275(3-4), p. 201-
210.

response of the Laccadive Ridge from admittance analysis of
gravity and bathymetry data. Jour. Geodyn., v. 46(1-2), p. 10-
20.

Sreejith, K.M., Krishna, K.S. and Bansal, A.R., 2008. Structure and

isostatic compensation of the Comorin Ridge, north central Indian
Ocean. Geophys. Jour. Int.,175(2), p. 729-741.

Ramachandran, S., 2008. Morphological changes at Vellar
estuary, India - Impact of the December 2004 tsunami. Jour.
Environ. Manage., v. 89(1), p. 45-57.

of siliceous sediments from the Central Indian Basin. Curr. Sci.,
V. 94(12), p. 1570-1573.
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K.S.R., 2008. Morphology. and tectonics of Mahanadi Basin,
northeastern continental margin of India from geophysical studies.
Mar. Geol., v. 253(1-2), p. 63-72.

Kunte, P.D., 2008. Sediment concentration and bed form structures of

Gulf of Cambay from remote sensirigt. Jour. Remote Sens., v.
29(8), p. 2169-2182.

Sarkar, A., Gaitonde, D.C.S., Sarkar, Amit, Vashistha, D., DeSilva, C.

and Dalal, S.G., 2008. Evaluation of impairment of DNA integrity
in marine gastropods (Cronia contracta) as a biomarker of

Subrahmanyam, V., Subrahmanyam, A.S., Murty, G.P.S. and Murthy, Verma, H.C., Misra, S., ShyamPrasad, M., Bijlani, N., Tripathi, A. and

Newsom, H., 2008. Mossbauer studies on impactites from Lonar
impact crater. Hyperfine Interact., v. 186(1-3), p. 15-22.

Jauhari, P. and lyer, S.D., 2008. A comprehensive view of manganese

nodules and volcanics of the Central Indian Ocean Basin. Mar.
Georesour. Geotechnol., v. 26(4), p. 231-258.

Nigam, R., Kurtarkar, S.R., Saraswat, R., Linshy, V.N. and Rana, S.S.,

2008. Response of benthic foraminifera Rosalina leei to different
temperature and salinity, under laboratory culture experiment.
Jour. Mar. Biol. Assoc. UK, v. 88(4), p. 699-704.

genotoxic contaminants in coastal water around Goa, west coastpMazumdar, A., Goldberg, T. and Strauss, H., 2008. Abiotic oxidation of

of India. Ecotoxicol. Environ. Safety., v. 71(2), p. 473-482.

Subrahmanyam, C., Gireesh, R., Chand, S., KameshRaju, K.A. and Rao,

D.G., 2008. Geophysical characteristics of the Ninetyeast Ridge—

Andaman island arc/trench convergent zone. Earth Planet. Sci. 2009

Lett., v. 266(1-2), p. 29-45.

Jayakumar, S., Naik, K.A., Ramanamurthy, M.V., llangovan, D.,
Gowthaman, R. and Jena, B.K., 2008. Post-tsunami changes in

the littoral environment along the southeast coast of India. Jour.
Environ. Managey. 89(1), p. 35-44.

Mascarenhas, A., 2008. Sand fences: An environment-friendly technique
to restore degraded coastal dunes, Jour. Geol. Soc. India, v. 71(6);

p. 868-870.

Govil, P. and Naidu, P.D., 2008. Late Quaternary changes in depositional
processes along the western margin of the Indus Fan., Geo-Mar.

Lett., v. 28(1), p. 1-6.

Khare, N., Nigam, R. and Hashimi, N.H., 2008. Revealing monsoonal

variability of the last 2,500 years over India using
sedimentological and foraminiferal proxies. Facies, v. 54(2), p.
167-173.

Pandey, D., Chaubey, A.K. and Rajan, S. 2008. Seismic imaging of

glaciomarine sediments of Antarctica: Optimizing the acquisition
parameters. Indian Jour. Mar. Sci., v. 37(4), p. 412-418.

Kurian, S., Nath, B.N., Ramaswamy, V., Naman, D., Rao, T.G,,

KameshRaju, K.A., Selvaraj, K. and Chen, C.T.A. 2008. Possible

pyrite by Fe(lll) in acidic media and its implications for sulfur
isotope measurements of lattice-bound sulfate in sediments.
Chem. Geol., v. 253(1-2), p. 30-37.

Narayana, A.C., Naidu, P.D., Shinu, N., Nagabhushanam, P. and Sukhija,

B.S., 2009. Carbonate and organic carbon content changes over
last 20 ka in the Southeastern Arabian Sea: Paleoceanographic
implications. Quatern. Int., v. 206(1-2), p. 72-77.

Vineesh, T.C., Nath, B.N., Banerjee, R., Jaisankar, S. and Lekshmi, V.,

2009. Manganese nodule morphology as indicators for oceanic
processes in the Central Indian Basin. Int. Geol. Re%1(1),
p. 27-44.

De, C. and Chakraborty, B., 2009. Acoustic characterization of seafloor

sediment employing a hybrid method of neural network
architecture and fuzzy algorithm. IEEE Geosci. Remote Sens.
Lett., v. 6(4), p. 743-747.

Ray, Dwijesh, Banerjee, R., lyer, S.D., Basavalingu, B. and

Mukhopadhyay, S., 2009. Glass and mineral chemistry of
northern central Indian ridge basalts: Compositional diversity
and petrogenetic significance. Acta Geol. Sin., v. 83(6), p. 1122-
1135.

Das, P. and lyer, S.D., 2009. Geochemical characterization of oceanic

basalts using artificial neural network. Geochem. Trans., v. 10,
11 pp.

detrital, diagenetic and hydrothermal sources for Holocene Krishna, K.S., Bull, .M. and Scrutton, R.A., 2009. Early (pre-8 Ma)

sediments of the Andaman backarc basin. Mar. Geol., v. 247(3-
4), p. 178-193.

M., AnilKumar, N., Sudhakar, M. and Ravindra, R., 2008.
Ecology of coccolithophores in the Indian sector of the Southern
Ocean. Mar. Micropaleontol., v. 67(1-2); p. 30-45.

Nath, B.N., Borole, D.V., Aldahan, A. and Patil, S.K., Mascarenhas-

Pereira, M.B.L., Possnert, G., Ericsson, T., Ramaswamy, V.,
Gupta, S.M. 2008. Sup(210)Pb, sup(230)Th, and sup(10)Be in
Central Indian Basin seamount sediments: Signatures of

fault activity and temporal strain accumulation in the central
Indian Ocean. Geology., v. 37(3), p. 227-230.

Mohan, R., Mergulhao, L.P., Guptha, M.V.S., Rajakumar, A., Thamban, Yatheesh, V., Bhattacharya, G.C. and Dyment, J., 2009. Early oceanic

opening off Western India-Pakistan margin: The Gop Basin
revisited. Earth Planet. Sci. Lett., v.v 284(3-4), p. 399-408.

Khare, N., Chaturvedi, S.K., Ingole, B.S. and 2009. Tsunami induced

transportation of the coastal marine sediments to distant onshore
regions: Some indications from foraminiferal and microbenthic
studies of new Wandoor region (Andaman & Nicobar). Disaster
Adv., v. 2(1), p. 7-11.

degassing and hydrothermal alteration of recent origin. Geophys. pesa, M., Ramana, M.V. and Ramprasad, T., 2009. Evolution of the

Res. Lett., v. 35(9), doi:10.1029/2008GL033849(6 pp.

Subrahmanyam, V., Krishna, K.S., Ramana, M.V. and Murthy, K.S.R.,

2008. Marine geophysical investigations across the submarine
canyon (Swatch-of-No-Ground), northern Bay of Bengal. Curr.
Sci., v. 94(4), p. 507-513.

Paropkari, A.L., 2008. Abiogenic origin of petroleum hydrocarbons: Need

to rethink exploration strategies. Curr. Sci., v. 95(8), p. 1018-
1020.

Late Cretaceous crust in the equatorial region of the Northern
Indian Ocean and its implication in understanding the plate
kinematics. Geophys. Jour. Int., v. 177(3), p. 1265-1278,

Krishna, K.S., Michael, L., Bhattacharyya, R. and Majumdar, T.J., 2009.

Geoid and gravity anomaly data of conjugate regions of Bay of
Bengal and Enderby Basin: New constraints on breakup and early
spreading history between India and Antarctica. Jour. Geophys.
Res., (B: Solid Earth), v. 114(3), 21 pp; do0i:10.1029/
2008JB005808
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Valsangkar, A.B., Borole, D.V., Shejwalkar, A.S., Kalangutkar, N.G.,, geodynamic implications. Jour. Earth Syst. Sci., v. 118(6), p.
Fernandes, N.O. and Dias, C.C., 2009. Potential diagenetic and 659-676.
detrital sources for calcareous sediments from the Carlsberg Majumdar, T.J., Bhattacharyya, R., Chatterjee, Sirsendu and Krishna,
Ridge, Indian Ocean. Curr. Sci., v. 96(8), p. 1090-1099. K.S., 2009. Utilization of high resolution satellite geoid data for
Michael, L., Rao, D.G., Krishna, K.S. and Vora, K.H., 2009. Late estimation of lithospheric thickness in the Bay of Bengal. Indian
Quaternary seismic sequence stratigraphy of the Gulf of Kachchh, Jour. Mar. Sci., v. 38(4), p. 382-389.
northwest of India. Jour. Coast. Res., v. 25(2), p. 459-468. 2010
Gujar, A.R., Angusamy, N. and Rajamanickam, G.V., 2009. Provenance
signature of pre-cambrian and mesozoic rocks in the nearshore Rao, V.P., Kessarkar, P.M., Thamban, M. and Patil, S.K., 2010.

placers of Konkan, central west coast of India. Mar. Georesour. Paleoclimatic and diagenetic history of the Late Quaternary
Geotechnol., v. 27(2), p. 115-131. sediments in a core from the southeastern Arabian Sea:

Ramana, M.V., Ramprasad, T., Paropkari, A.L., Borole, D.V,, Rao, B.R., Geochemical and magnetic signals. Jour. Oceanogr., v. 66(1), p.

Karisiddaiah, S.M., Desa, M., Kocherla, M., Joao, H.M., 133-146.
LokaBharathi, P.A., Gonsalves, M.J.B.D., Pattan, J.N., Khadge, Govil, P. and Naidu, P.D., 2010. Evaporation-precipitation changes in

N.H., PrakashBabu, C., Sathe, A.V., Kumar, P. and Sethi, A.K.,
2009. Multidisciplinary investigations exploring indicators of
gas hydrate occurrence in the Krishna-Godavari Basin offshore,
east coast of India. Geo-Mar. Lett., v. 29(1), p. 25-38.

Mazumdar, A., Peketi, A., Dewangan, P., Badesab, F.K., Ramprasad, T.,

Ramana, M.V., Patil, D.J. and Dayal, A.M., 2009. Shallow gas

the eastern Arabian Sea for the last 68 ka: Implications on
monsoon variability. Paleoceanography., 25, 11pp;
doi:10.1029/2008PA001687.

Banakar, V.K., Mahesh, B.S., Burr, G. and Chodankar, A.R., 2010.

Climatology of the Eastern Arabian Sea during the last glacial
cycle reconstructed from paired measurement of foraminiferal

delta sup(18)O and Mg/Ca. Quat. Res., v. 73(3), p. 535-540.
Chauhan, O.S., Vogelsang, E., Basavaiah, N. and Kader, U.S.A., 2010.
Reconstruction of the variability of the southwest monsoon during
the past 3 ka, from the continental margin of the southeastern
Arabian Sea. Jour. Quat. Sci., v. 25(5), p. 798-807.
Saraswat, R. and Khare, N., 2010. Deciphering the modern calcification
depth of Globigerina bulloides in the southwestern Indian Ocean

charged sediments off the Indian west coast: Genesis and
distribution. Mar. Geol., v. 267(1-2), p. 71-85.

Nigam, R., Prasad, V., Mazumder, A., Garg, R., Saraswat, R. and
Henriques, P.J., 2009. Late Holocene changes in hypoxia off the
west coast of India: Micropalaeontological evidences. Curr. Sci.,
v. 96(5), p. 708-713.

Valsangkar, A.B., 2009. A special core liner for sub-sampling of aqueous
sediments. Curr. Sci., v. 96(10), p. 1382-1386. from its oxygen isotopic composition, Jour. Foraminifer. Res., v.

Mazumdar, A., Dewangan, P., Joao, H.M., Peketi, A., Khosla, V.R., 40(3), p. 220-230.
Koche”a’ M., Badesab’ F.K., Joshi’ R.K., Roxanne, P., Naik, S.S,, Naidu, P.D., GOV”, P. and Godad, S.P. 2010. Relationship

Ramamurty, P.B., Karisiddaiah, S.M., Patil, D.J., Dayal, A.M., between weights of planktonic foraminifer shell and surface water

Ramprasad, T., Hawkesworth, C.J. and Avanzinelli, R., 2009.
Evidence of paleo-cold seep activity from the Bay of Bengal,

CO sub(3) sup(=) concentration during the Holocene and Last
Glacial Period. Mar. Geol., v. 275(1-4), p. 278-282.

offshore India. Geochem. Geophys. Geosyst., v. 10(6), p. 15, Sijinkumar, A.V., Nath, B.N. and Guptha, M.V.S., 2010. Late Quaternary

pp(doi:10.1029/2008GC002337.
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