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Mission IV: Multi Disciplinary Geosciences

The Mission IV deals with promoting research in fundamental and applied multidisciplinary
geoscientific activities in the country. It encompasses the studies mainly on:

ª Crustal evolution and tectonics including volcanism

ª Petrogenetic and Ore deposit modelling

ª Petrology and Gemmology

ª Isotope geology and geochronology including Luminescence dating

ª Meteorite and planetary studies

ª Glaciological and polar research studies

ª Palaeobiology and palaeoenvironment

ª Geo-environmental studies

ª Biogeochemistry and medical geology

ª Geotechnical studies during feasibility, construction and post construction
stages of various engineering projects

ª Earthquake geology and Seismotectonics

ª Landslide studies- GSI being the nodal agency of GoI, carries out Landslide hazard
zonation study on macro and meso scale

ª GSI has created National Centre for Geo-hazard research and management
centre at CHQ, Kolkata

GSI has created state-of-the-art laboratories in the form of “National Centre of Excellence

in Geoscience Research” to carry out fundamental geoscience research at par with the

global standards at Kolkata, Faridabad and Bengaluru. GSI laboratories are amongst the

leading facilities in the Sub-continent, encompassing a wide range of capabilities, from

chemical and isotopic analysis to mineral research and mineral processing. Analytical

instruments include Laser Ablation Multi-Collector Inductivity Coupled Plasma Mass

Spectrometer (LA-MC-ICPMS) for high precision isotope analyses of a large range of

elements, Inductivity Coupled Plasma Atomic Emission Instruments (ICP-AES), XRD,

EPMA, Raman Spectroscope etc.
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National Geological Monuments

GSI identified 32 sites as National Geological Monuments which provide exemplary

opportunities to the people to appreciate and understand the geological processes that

operated during the geological past. Some of these sites are: Marine Gondwana fossil park

in Sarguja district, Chhattisgarh; Siwalik vertebrate fossil park in Sirmur district , Himachal

Pradesh; Stromatolite park, Chittaurgarh district, Rajasthan; Pillow lava, Maradihalli,

Chitradurga district, Karnataka, and Eparchaean unconformity, Tirumala hills, Andhra

Pradesh etc.
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EPMA Landslide Hazard Studies

GSI's contribution to landslide studies dates
back to 1880 with the study of problem of slope
stability in Nainital, Uttarakhand by Sir R.D.
Oldham. At present GSI is involved in R&D on
multi-scale landslide hazard/risk modelling,
development of regional/people-centric
landslide early warning system (EWS), ground
and satellite based landslide monitoring etc.
through various national and international
collaborations. Some of the important activities
include:

v National Landslide Susceptibility Mapping
(NLSM) project, which ai to producems
seamless landslide susceptibility database
on 1:50 for 0.42 million sq km areaK

v Landslide awareness programmes in
hazard prone areas from State to village
level

v Development of regional landslide EWS in
collaboration BGS, United Kingdomwith

v Site-specific detailed study of landslides on
<1:5 .K

Raman Spectroscope
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Gem testing
GSI builds consumer confidence by issuing authentication certificate of gem stones with
the help of state of the art gem testing instruments

Hydrothermal apparatus
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Homo erectus

Biostratigraphicall significant Ediacaran fossil-y,

assemblage discovered from Vindhyans is a

major palaeontological breakthrough in the

history of palaeobiological research on

Vindhyans. It extends Ediacaran palaeobio-

geographic range to peninsular Indian Sea and

places Vindhyans in the Ediacaran world

palaeobiogeographic map. Subsequent finding

of Ediacaran assemblage from Marwar

Supergroup, Rajasthan permits biostratigraphic

correlation of western and central Indian

Proterozoic basins providing insight into

peninsular Neoproterozoic alaeogeography.p

The broken skull specimen of , the first and only of its kind in India wasHomo erectus

discovered by GSI in 1982 at Hathnora, Narmada valley, Madhya Pradesh.

In paleoclimatic studies GSI is actively engaged in study of selected glaciers in the

Himalayas through its various research programmes such as studies of coastal regions,

glaciology, desert geology and carbon sequestration . An integrated approach of studies

based on Quaternary geology, palaeontology, speleology, Quaternary chronostratigraphy

etc. in India as well as ice core studies fromAntarctica is also underway.

GSI carries out geodynamic studies using GPS data to examine the evolving strain pattern

in the Andaman Islands after the Great Sumatra Andaman earthquake of 2004. The high-

precision GPS measurement survey, in campaign mode, has also been carried out in parts

of Dibang Valley and Lohit district of Arunachal Pradesh bringing out the nature of crustal

movements taking place in response to the present tectonic processes and understanding

of behaviour of plate movements in the study areas.

GSI also carried out post-tsunami studies in the Andaman & Nicobar Islands as well as

along the coastal tracts of southern India after the devastating tsunami of 2004. Based on

the studies, tsunami inundation maps and run up length / height scenario has been brought

out.

GSI initiated study on coastal dynamics in 1996 along the West Bengal - Odisha coast in

response to the geological processes operating on the coast. The study comprised

interpretation of multi-temporal remote sensing data and field checks. These studies are

aimed at deciphering shoreline changes, geological and geomorphological mapping,

repeat beach profiling, and measurement of wave parameters / wave energy with beach

sediment analyses.

Geochronology & Isotope Geology

Geochronology & isotope laboratory of GSI is
one of the first laboratories in the country to
introduce systematic radiometric dating
facility. The laboratory is equipped with
LAMC-ICPMS for generating Zircon U-Pb
dates and Sr isotope data for igneous rocks
and palaeontological samples. Radiocarbon
dating facility comprising liquid scintillation
counter spectrometer and benzene
synthesizer units are also available.

Polar studies

GSI is associated with the Polar studies in the
form of geoscientific research in Antarctic
region for over three decades since 1981 with
an achievement of establishing international
research stations like 'Dakshin Gangotri', '
Maitri' and prestigious 'Bharati' at Antarctica
and recent launch of research activities in
Arct ic region since 2008 with the
establishment of research station 'Himadri”.
The activities include systematic and
specialised geological mapping on 1:50000
scale, long term glaciological observations,
drilling of ice cores for paleoclimatic studies
and other geoscientific research works
related to Polar regions including mass
balance studies, snow cover assessment
studies, avalanche impact assessment
studies, snow / ice chemistry and dating of
moraines and glaciogenic sediments.

Dakshin Gangotri Station

Geoenvironmental Studies

GSI is also engaged in the geoenvironmental studies for societal
benefit for studies related to contamination and toxicity of
groundwater due to arsenic and fluoride.

Palaeobiological Studies

The discovery of animal eggs and embryos from black
phosphatic chert of Ediacaran (Terminal Proterozoic)
Chambaghat Formation, Krol Group, Himachal Pradesh is the
only one recorded from the equivalent stratigraphic horizons
outside China and has added to understanding of the
evolutionary trends in Proterozoic metazoan life.

Studies in volcanic Island, Andaman Sea

Bharati Station

Meteorite and Planetary Studies

GSI, being custodian of all meteorite falls and find,

within Indian Territory, possesses a rich collection of

over 700 meteorites. The meteorites provide some of

the rarest original materials from which the planetary

system was formed and study of these meteorites has

been a major domain of research in GSI for the past

couple of decades.

Volcanology

GSI is engaged in the monitoring and study of the

Barren Island, an uninhabited volcanic island having

the records of prehistoric and historic eruptions and is

in an active state since 1991. The Barren Island along

with Narcondam Island forms a part of the inner arc of

the Burma-Andaman-Java subduction zone.

Tectonically, these islands form the chain that extends

from the extinct volcanoes of Burma in the north to the

active volcanoes of Sumatra, Bali and Java to the

south.

Engineering and Geotechnical Investigations

GSI has been playing an active role in geotechnical studies related to most of the Irrigation
Projects, Hydroelectric Projects, Communication Projects, Power Houses, Power
Substations, Environmental Projects and Urban as well as Societal Developmental
Projects etc since Pre-independence days with a mission to enhance irrigation facilities
with flood control measures and hydel power generation.

GSI's Effort: Application of earth science

information right from site selection, planning,

construction and post-construction management

stages of all projects. Few outstanding examples:

Bhakra, Tunga bhadra, Nagarjun sagar, Damodar

valley (DVC). Apart from these, detailed studies for

conservation of archaeological monuments of the

world heritage sites of Ajanta and Ellora,

Bhimbetka, Gwalior fort, Aurangabad etc.

constitute some of the pioneering work done by

GSI in the field of geo-archaeology.

Dam construction sites


