5" Dr. M.N. BOSE
MEMORIAL LECTURE

Imaging Sub-volcanic Mesozoic Sediments
and Assessment of Gas-hydrates towards the
Energy Security of India

Dr. Kalachand Sain

Wadia Institute of Himalayan Geology
Dehradun, India

MARCH 11, 2019

BIRBAL SAHNI INSTITUTE OF PALAEOSCIENCES
LUCKNOW
www.bsip.res.in



Imaging Sub-volcanic Mesozoic Sediments
and Assessment of Gas-hydrates towards the
Energy Security of India

Dr. Kalachand Sain

Wadia Institute of Himalayan Geology
33, General Mahadeo Singh Road,

Dehradun 248001, Uttarakhand, India
Email: director@wihg.res.in

ore than 50% of global oil is found in Mesozoic sediments.
However, a vast tract of India is covered by Deccan Traps
or volcanic rocks that have made routine methods incapable



of probing underlying sediments. We have been able to map
Mesozoic sediments in Kutch, Saurashtra and Tapti grabens by
conventional traveltime tomography (TT) of wide-angle seismic
data. We have also imaged Gondwana sediments below Rajmahal
Traps in Bengal and Mahanadi basins. All these models lack in
structural details in which oil industries show a lot of interests
for hydrocarbon explorations. Here, we demonstrate through a
synthetic study that the state-of-the-art full waveform tomogra-
phy (FWT) is a powerful tool for delineating finer details of the
subsurface by exploiting traveltimes, amplitudes, frequencies,
phases, etc. contained into seismic waveform. The study shows
that TT model serves as a good starting model for FWT, which is
to be carried out from low frequency and switching over to high-
er frequency step-by-step to deal with highly non-linear FWT.
Having gained this insight, we have applied FWT to wide-angle
field seismic data in Kerala-Konkan Offshore, and delineated
finer details of subsurface including thin sediments sandwiched
between two volcanic rocks. The result matches reasonably with
litholog available nearby.

As gas-hydrates, crystalline form of methane and water, are
prognosticated as major future energy resources, we have de-
veloped several approaches and applied to seismic data for the
delineation, characterization and assessment of gas-hydrates in
Krishna-Godavari and Mahanadi Offshore. Application of these
approaches to field seismic data will be deliberated.
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