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This Earth, which provides
excellent materials for the
noblest actions by
advanced beings and

men and which provides
life-giving nourishment, may
this Earth give us strength,
longevity and prosperity.

Atharva veda
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The responsibility of earth scientists in general and geophysicists in particular has had a manifold increase
until a substantial impact is made in the energy and water sectors and mitigation of natural and environmental
hazards. | am indeed happy that the scientists of NGRI have increasingly oriented their R& D efforts in a bid
to address the above needs.

This year witnessed the fruits of the earlier steps taken towards the development of state of the art data
acquisition facilities to meet the demands of the energy sector. 3D Seismic and Versatile Time Domain
Electro Magnetic equipment (VTEM) were acquired by us, which are expected to take a lead role in the
exploration of hydrocarbons and uranium respectively in the years to come.

The entire scientific community the world over is debating on “climate change”. NGRI is also geared to
make contributions in this direction by taking up studies on analyses of the 20" century sea surface
temperature reports from Arabian Sea obtained from corals of the Lakshadweep Islands. Principal component
analysis made from the sediment cores of the Indian Ocean provided clues to understand the Indian-Asian
monsoon system. Surface air temperature and borehole temperature studies of Southern India have thrown
light on the ground warming and climate change of that region.

NGRI continues its efforts to contribute to the energy sector through Network Projects. The integrated
studies involving complementary geophysical methods have been successfully completed and the results
revealed fault controlled basement depressions in the southern part of Deccan Syneclise, vital for hydrocarbon
accumulation. Gas Hydrate stability thickness map of the Indian continental margin prepared at NGRI
provided useful information to the exploration companies to set a depth window within which proxies for
Gas Hydrates can be looked into. The high resolution seismic exploration in Ranigunj Coal field resulted in
delineation of coal and methane gas bearing structures and such studies can be extended to other parts of
India. Surface geochemical prospecting carried out in Mehsana (Gujarat), Sagar (Madhya Pradesh), KG
basin (Andhra Pradesh) and Ganga basin (UP) have yielded positive indications for future hydro carbon
exploration.

As in the past, the Institute has played a catalytic role in meeting the water requirements for the industrial
sector working on Uranium Exploration in scarcity hit region of Rajasthan and the Deccan Trap region of
Maharashtra. The exploration programme in the trap formations has brought laurels to the Institute as
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revealed by an appreciation letter by a farmer in his own language. Integrated approach was adopted by
our scientists for suggesting strategies for groundwater management in alluvial formations of Punjab and
also for reviving defunct minor irrigation tanks in the hard rock area of Ananthapur (AP), which led to
sustainable development of water resources. Instruments were also developed by NGRI for detection
and characterization of rock fractures useful for groundwater exploration in hardrock areas and a tool for
water level measurements in wells employing non contact measurement technique.

To address the various industrial pollution issues of the country, a large number of projects were taken up
to understand the sources, transport and distribution of various polluting elements and their impact on
groundwater regime and were successfully completed. Assessment of water quality around Uranium
mines, refinery units, ash ponds of thermal power plants, nitrogen plants and atomic reactor units of
BARC have led to identification of suitable alternatives to protect the groundwater quality in those areas.

Seismology has an old tradition in NGRI which is at present studying seismicity of many seismically
active regions of India. The post seismic deformation studies in the Andaman and Nicobar Islands after
the Sumatra Earthquake (2004) helped us to estimate a return period of 400 years for great earthquakes
in this region. Monitoring of seismic activity in northeast India and Garhwal Himalayas has led to possible
presence of large lateral velocity heterogeneities in the crust, which are in good agreement with other
models. A testing and calibration lab was established at NGRI and 40 accelerometers of ISRO, being
used in the application of space dynamics, were calibrated. The Koyna Warna region, which experienced
around 190 earthquakes of M>4 during the last 40 years was studied in detail based on the hydrochemistry
and stable isotopes of groundwater collected from bore wells to identify the precursors of earthquake
processes in the area. Such studies will pave the way for a better understanding of the earthquake
phenomena.

The Indian lithosphere has proven to be a great laboratory providing us a golden opportunity to study its
complex structure, composition, dynamics and evolution over geological times employing state of the art
geophysical and geological techniques. Scientists at NGRI have made in-depth studies to understand
the active tectonics in northwest India, Southern Granulite Terrain, tectono-thermal evolution of Gondwana
suture zone and lithospheric density model of Andaman-Sumatra subduction zone. A novel approach
was adopted to evaluate the nature and origin of upper mantle shallow level discontinuities in depth
range of 200-250 km and 250-330 km, which play an important role in interpreting the large wavelength
anomalies. The analysis of gravity, bathymetry and marine magnetic data of Cauvery basin (South
India) revealed new geologic features hitherto unreported with regard to the zone of subsidence in general
and the focal region of 2001 Pondicherry earthquake in particular.

During the 28™ Indian Antarctic Expedition, reconnaissance survey was carried out in Larsemann hills,
which is proposed for future base station for establishing permanent GPS and seismic stations. Continuous
connectivity through INTELSAT1002-geostationary satellite between Maitri and NCAOR was established
for the online data transfer.

NGRI has been playing a pivotal role in knowledge dissemination to students through one-year projects,
summer projects, student-scientist meets and exhibitions. This year, more than 250 students have pursued
their projects under the guidance of scientists in different branches of Earth sciences. This could not
have been successful but for the efforts of the scientists in spite of their busy schedules. The institute
has already signed MoUs with a number of universities for collaboration in research and education
during this year.

NGRI hosted two important national seminars this year in collaboration with two different scientific
associations. The first one was “Significant milestones in the growth of geophysics during the 50 years
period 1958-2008” in collaboration with Geological Society of India, Bangalore to commemorate its golden
jubilee celebrations. The second seminar on “Climate change and role of geoscientific community to
counter its impact” was conducted in collaboration with the Indian Geological Congress, Roorkee. A
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highlight of this seminar was a session dedicated to the Women scientists of the country on the topic
“Role of women geoscientists in national planning and development programmes”, which would definitely
encourage women scientists in taking the country forward.

Continued efforts by our scientists ably supported by technical officers have helped the institute to maintain
the publication strength. This year also NGRI published 130 papers in SCI journals and more than 250
in Non-SClI journals. It gives me an immense pleasure that the average impact factor per paper also
showed a significant increase during this year. 44 Technical reports submitted to different sponsoring
agencies indicate the hard work of scientists and younger project assistants even in logistically difficult
regions and under extreme weather conditions.

Getting prestigious awards has become a regular habit for NGRI. Scientists of the institute received
Young Scientist Awards of INSA, ISCA and CSIR, National Mineral Awards and IGU Decennial Award
and Krishnan Medal during this year. To popularize NGRI’s achievements, success stories and ongoing
activities, we have started NGRI NEWSLETTER to be published every quarter. This is the first of its kind
since the inception of the institute.

Hosting the 40" SSBM indoor tournament finals in five events was an example of the NGRI’s capabilities
in organizing big events which won the appreciation of all the players from different labs and CSIR Sports
Promotion Board. NGRI has won prizes in a number of events.

Attitude of all the Scientists and other staff members to perform to their best and reach their targets in
time shows a positive gradient. | consider this as a healthy sign and a seed of a fruit - bearing tree for the
future.

(V.P. Dimri)

Director
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