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A new technique for merging of land gravity using
NGRI/EGMY96 and ocean gravity using mainly ERS-
1 altimeter-derived gravity data has been described.
Methods for generation of residual/prospecting ge-
oids and free-air gravity anomaly over Indian oceans
surrounding Indian land mass using satellite altime-
ter data have already been developed. Recently
Earth Gravity Model (EGM) 1996 data over the
Indian land mass were available through Internet. It
is, therefore, emphasized that a joint gravity image
over the whole subcontinent, which includes land
and ocean, will be of paramount importance for fur-
ther studies in geophysical exploration/earth science
studies in this region. Also, comparison of EGM96
data over certain profiles with satellite-derived in-
formation has shown the efficacy of the Satellite
Gravity Method. Maps of gravity anomaly generated
over the Indian subcontinent using ERS-1 altime-
ter/EGM96 data are presented along with their in-
terpretation. A number of known megastructures
over the study area, e.g. Bombay High, Saurastra
Platform, 90° East ridge over the oceans, etc. and
Himalayan Thrust Belt, Narmada—Son Lineament,
Saurastra Block, Dharwar Block and other major
tectonic/structural features and their subsequent
extension inside the sea could be successfully inter-
preted from these maps. Similar attempts have also
been made with National Geophysical Research
Institute (NGRI) generated gravity over land and
altimetric/EGM generated gravity over oceans.

GRAVITY field models are being used for different ap-
plications which include orbit determination of space-
craft, a variety of geophysical investigation/exploration,
oceanographic investigations using satellite altimetry,
including offshore exploration for petroleum. Surface
gravity data provide a more direct measurement of the
gravity field, but acquiring data uniformly over the
earth has always been difficult. Because the sea surface
largely conforms to the geoid, satellite altimetry pro-
vides precise measurements of the marine gravity field,
provided that proper corrections are made to altimeter
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data due to atmospheric parameters, instrumental bias,
satellite tracking, dynamic topography and other rele-
vant errors'.

Regional gravity anomaly maps provide valuable in-
formation on the subsurface density distribution, major
tectonic and structural lineaments, geodynamic aspects
of a plate margin and structure of the crust and litho-
spherez. The rapid assessment of offshore sedimentary
basins has been the need of the present-day geophysical
exploration®, for which satellite altimetry has emerged
as a powerful reconnaissance tool in recent years* .
The basic concept of the technique is that the surface of
any water body, in the absence of external forces, forms
an equipotential surface. The sea surface height meas-
ured by satellite altimeter when corrected for atmos-
pheric propagation delays and dynamic oceanic
variabilities, conforms to the equipotential surface
known as the geoid (Figures 1 and 2). The geoid con-
tains information regarding mass distribution inside the
entire earth, including that due to variations in sea bot-
tom topography, which is used to compute resid-
ual/prospecting geoids — hypothetical surfaces related to
the mass distribution in various lithospheric zones.

Brennecke and Lelgemann® have used Seasat altime-
ter data for exploring offshore geological structures in
the Atlantic Ocean. Haxby et al.’ have generated digital
images from the combined oceanic and continental data
sets and have specified their usages in tectonic studies.
Rapp'® has used spherical harmonic coefficient expan-
sions up to degree and order 30 and above for determi-
nation of gravity anomaly. Craig and Sandwell'' have
identified a number of seamounts in the transition zone
off the Indian coast. A tentative correlation has been
established between geoid and bathymetry in the short
wavelength region (0-300km) by McKenzie and
Bowin'?. Lundgren and Nordin® and Srivastava et al."’
have developed a brief methodology for offshore struc-
ture delineation using altimeter data.

The technique called ‘Satellite Gravity Method’,
originally developed by Petroscan Inc, Sweden, for
generation of residual and prospecting geoids and the
related gravity anomalies using satellite altimeter data
has been attempted at Space Applications Centre
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Figure 2. Basic concepts of satellite altimetry (after ref. 34).

(ISRO), Ahmedabad in collaboration with K. D.
Malaviya Institute of Petroleum Exploration (ONGC),
Dehra Dun and deliverables comparable to Petroscan,
Inc. have been produced. One year ERS-1 altimeter data
have been processed to generate prospecting geoid and
gravity anomaly maps over the Indian Ocean. It was
aspired to generate an image for the overall gravity es-
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Geoid—ellipsoid relationship (after ref. 33).

timation over the Indian subcontinent, including the
land mass as well as the surrounding oceans, which
would be extremely helpful to understand the tectonic
processes that have taken place on earth in this region
since the formation of the Gondwanaland. Also, it will
be helpful in understanding the extension of different
geological features from land to oceans and vice-versa,
which has tremendous impact on the mineralogic/oil
exploration processes in the land/ocean. However, gen-
eration of such a gravity image was difficult as the Sat-
ellite Gravity Method fails over land, as only the sea
level under certain circumstances works as a natural
gravimeter. However, gravity data from Earth Gravity
Models (EGM96) are currently available from
USA/NGDC via Internet, which are being used as an
alternative to the paucity of data over land. The same
has been procured and preprocessed to generate the
free-air gravity data over land and then superimposed
over the altimetric gravity over the oceans surrounding
India, to generate a combined gravity image over the
Indian subcontinent. Also, EGM96 data could be com-
pared with satellite-derived (ERS-1) gravity over the
Indian Ocean, in general, and in the case of certain pro-
files. National Geophysical Research Institute (NGRI),
Hyderabad has collected ground gravity data over vari-
ous grids over Indian land mass and has generated free-
air and Bouguer gravity anomaly maps in 1:5 million
scale, which have also been used in this study'*.

The major objectives of the present study are (i) Gen-
eration of gravity anomaly image over Indian land mass
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and its surrounding oceans using EGM96/NGRI gravity
with ERS-1 altimeter-derived gravity data; (ii) Com-
parison of EGMO96 derived gravity with altimeter-
derived gravity over Indian oceans; (iii) Usage of grav-
ity anomaly maps for mineral/hydrocarbon exploration
vis-a-vis structural/tectonic interpretation.

EGM96 data over land have been obtained from In-
ternet and preprocessed as given in Lemoine et al..
NGRI gravity map data over land have been digitized
and collated with altimeter-derived/EGMO96 gravity
data.

In the offshore study, we have used ERS-1 altimeter
data (35/168-day repeat) over a period of one year®, in
addition to EGMO96 gravity data. ERS-1 altimeter tracks
(168-day repeat) over the study area are shown in Fig-
ure 3. Details of ERS Geophysical Data Record (GDR)
have been described elsewhere'’. The study area has the
latitude and longitude limits between 0-40°N and 55—
105°E.

The geoid is a gravity equipotential surface approxi-
mating well to the mean sea surface over the ocean. The
geoid contains more information regarding mass distri-
bution inside the earth than the gravity alone, since
gravity only represents the first derivative of the geopo-
tential*. Sea surface height (SSH) observations, when
averaged, minimize the effects due to dynamic sea sur-
face topography, particularly in regions with seasonally
varying currents such as the Arabian Sea. The contribu-
tions to the geoid can be broadly divided into three
categories, (a) bathymetric contribution, (b) lithospheric
contribution and (c) contribution due to deeper earth
effects. For exploration of hydrocarbon-bearing struc-
tures, only the geoidal contribution due to the litho-
spheric zone is of significance. Bathymetry data along
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the satellite track obtained from naval hydrographic
charts have been used to model geoidal contribution due
to bathymetry. The contributions due to deeper earth are
removed using GEM 10B geopotential model expanded
up to degree and order 50 (ref. 10). The geoidal undula-
tion obtained after removing the contributions due to
bathymetry and deeper earth is known as prospecting
geoid (which corresponds to the mass distribution in the
sedimentary layers), and is useful for delineation of
offshore hydrocarbon-bearing structures®'”.

The free-air gravity anomaly can be obtained from
geoid using the relation'®

F(Ag) = golklF(N),

where F(Ag) is the Fourier transform of free-air gravity
anomaly, F(N) is Fourier transform of geoid undulation
and |k| is one-dimensional wave number corresponding
to wavelength A.

Different components of the prospecting geoid and
free-air gravity anomaly have been obtained using spec-
tral analysis, through Fourier transform. Long, medium
and short wavelength components extracted in this
process can be related with different geological struc-
tures'®. These components are interpreted jointly to de-
rive a meaningful picture of the subsurface: (i) Long
wavelength component (100-400 km) mainly reflects
crustal events of regional proportions; (ii) Intermediate
wavelength component (50-100 km) investigates shal-
lower occurrences. These undulations can give informa-
tion regarding development of regional depressions and
tectonic trend; (iii) Short wavelength component (15—
50 km) undulations are more closely related to base-
ment topography and overlying sedimentary cover.
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Figure 3. ERS-1 168-day repeat cycle tracks over the study area.
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Figure 4 shows the data processing scheme used in
offshore oil exploration.

The NASA Goddard Space Flight Center (GSFC), the
National Imagery and Mapping Agency (NIMA), and
the Ohio State University (OSU) have collaborated to
develop an improved spherical harmonic model of the
earth’s gravitational potential to degree 360. The new
model, Earth Gravitational Model 1996 (EGM96), in-
corporates improved surface gravity data, altimeter-
derived gravity anomalies from ERS-1 and from Geosat
Geodetic Mission (GM), extensive satellite tracking
data as well as direct altimeter ranges from TOPEX/
POSEIDON, ERS-1 and Geosat'.

The Bouguer gravity map brings out the following
striking features'**: (i) Dominance of negative
Bouguer anomalies over a major part of the subconti-
nent, reaching the maximum value of 380 m Gal over
the Himalayas; (ii) Belts of positive Bouguer anomalies
are seen along the west coast between Thiruvananthapu-
ram and Cochin, Mumbai and Ahmedabad. Positive
anomaly trends characterize part of the east coast and
the Shillong plateau; (iii) The trends of anomalies are
parallel to the major structural trends, NNW-SSE Dhar-
war trend in south India, NE-SW Aravalli trend, ENE-
WSW Satpura trend and the Himalayan trend®'; (iv)
Several gravity highs and lows may be identified. The
sediments of the Vindhyan and Gondwana basins and
the sedimentary tracts of the east coast and the intrusive
granites of peninsular India are characterized by gravity
lows. Gravity highs are observed over the Eastern
Ghats, south-western Cuddapah basin, the Satpura and
Aravalli ranges and the Shillong plateau.

These anomalies are possibly caused partly by deep
seated features also™. The latest version of the satellite-
derived gravity field scans the deeper levels of the inte-
rior and has three major aspects: (a) A prominent ocean
gravity low; (b) a gravity high in the Himalayas, and (c)
a prominent NW-trending low to the south of the Hima-
layas.

The residual geoid and the free-air gravity anomaly
images generated using ERS-1 altimeter data (168-day
repeat) over oceans surrounding Indian peninsula are
shown in Figures 5 and 6, respectively.

Figure 7 shows the bathymetric and tectonic features
as observed in the residual geoid. It provides important
information on structure of compensated lithosphere.
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Figure 4. Data processing scheme used in offshore oil exploration.
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Figure 6. Free-air gravity anomaly map from ERS-1 altimeter data.
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Figure 7. Bathymetric and tectonic features as observed in the residual geoid.
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Geoid data, when combined with bathymetric knowl-
edge, provide constraints on the earth’s elastic response
and thus on the cooling process of the oceanic litho-
sphere®. Figure 5 shows the classical geoid patterns
over the Indian offshore which match well with the
findings of others'’, with ranges varying between —56
and —106 m. The computed values range from —56 to
—110 m, with the deepest low concentrated in the west
of Sri Lanka. Major features which could be observed
include Murray ridge, Laxmi ridge, Laccadive and
Pratap ridges in the western offshore and 85° and 90°
East Ridges, and Andaman trench complex in the east-
ern offshore region®'*?2,

The negative geoid over a large part of the Indian
Ocean indicates a major mass deficiency present in up-
per mantle which appears to be related to the formation
of Indian Ocean as a result of break-up of Gond-
wanaland and separation of the Indian plate from Astro-
Antarctica plate mosaic (and its northward flight) before
collision with the Eurasian plate in the north®’.

Figure 6 shows the satellite-derived free-air gravity
anomaly generated over the Indian offshore. The gravity
anomaly values ranging from 40 mGal to —40 mGal and
general trend of contours are NW-SE, except at the
boundary zones near 6°N latitude. A series of gravity
lows are observed near the Indian coast which may be
related to low density recent sediments near the coast.
Broad low observed in the contour map represents the
Bengal fan sediments. The major trends observed are
NE-SW, NW-SE, N-S and E-W which may represent
the deformation pattern and the density distribution in
the area. The Laccadive ridge and Ninety East ridge are
relatively positive compared to the surroundings. To the
east of 90° East ridge, a long belt of negative free-air
anomaly follows the west coast of Sumatra (near 5°N,
95°E) which passes to the east of Andaman Islands and
reaches up to Bengal basin near 24°N, 92°E. This repre-
sents the Andaman trench complex. The geoid and grav-
ity signatures also clearly outline the limit of the
continental shelf break in the eastern and western off-
shore regions.

Passive continental margin of western India is charac-
terized by the presence of horst graben-like features,
NW-SE trending regional faults, Laxmi ridge, Chagoes—
Laccadive and Pratap ridge complexes and a basement
high running approximately NW-SE off Mumbai (Fig-
ure 7). The geoid contour map over the western offshore
also represents the transition zone between continental
and oceanic crusts (Figures 6 and 7).

When compared with earlier maps* altimeter-derived
free-air gravity anomaly over the Bay of Bengal reflects
better results over distantly spaced ship-borne data. The
chain of gravity lows near the coasts coincides with the
shelf edge of the Indian continent.

The 85°E ridge is observed as a gravity low extending
in N-S direction between 6° and 15°N (Figures 5-7).
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Low gravity field at 85°E ridge is related to two-stage
deformation of Bay of Bengal lithosphere, first when
the ridge is emplaced over a young weak and thin oce-
anic lithosphere and secondly, when the lithosphere
deformed in response to the sediment loading®.

The 90°E ridge gravity signature is different from that
of 85°E ridge. Here, the gravity anomaly at places rises
to 30 mGal. The thickness of sediments over 90°E ridge
is approximately 2.0 km®. It is observed as a topog-
raphic high up to 10°N on bathymetry charts®’**,

Gravity computed in the area under study has shown
good resemblance with the major tectonic features. Lac-
cadive ridge, Carlsberg ridge and Owen fracture zone
are very well defined on the gravity map”. Areas south
of Bombay High represent deep continental shelf and
Murud depression (Figure 6). Extent of Deccan trap in
offshore has influenced the gravity signature in the
Bombay High, and other surrounding blocks in the
western offshore.

Figure 8 shows a profile of satellite (Geosat)-derived
gravity across 90°E ridge at latitude 12°N in the eastern
offshore. Continental slope as well as 85°E and 90°E
ridges could be demarcated well along the profile’. In
addition, almost all the structures have been demarcated
in the Indian offshore in the residual geoid/free-air
gravity maps as generated from ERS-1 35/168-day re-
peat altimeter data (Figures 5 and 6)**°.

Satellite altimeter data are highly cost-effective and
require limited ship-borne surveys. Major geological
features in the western and the eastern offshore regions
have been demarcated using satellite altimeter-derived
residual geoid and gravity anomaly. The present tech-
nique generates gravity anomaly beyond 200 m isobath,
where ONGC has sparse geophysical data’. Some of the
geological structures mapped in detail are the Bombay
High, 90°E ridge, 85°E ridge, Andaman trench complex
and Laxmi ridge (Figure 7)23. Some of the potential
sites identified for detailed investigation/validation are
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Figure 8. Profile of free-air gravity (from Geosat) across the Bay of
Bengal (latitude: 12°N).
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Figure 9. Bouguer anomaly over continent and free-air anomaly over adjoining oceans of
India. (Source: NGRI, 1978 and GSB, 1990 for continent, EGM96 for oceanic region.)

west of Bombay High, north-east of Laxmi ridge, north
of Laccadive ridge (Arabian Sea) and east of Palar basin
(near Chennai coast), north of Krishna Delta in the off-
shore, and Bengal Fan region (Bay of Bengal)*’.

The Bouguer anomaly map of India'* has also been
digitized and the values interpolated at 10 km interval
to prepare a composite gravity map of India. The grav-
ity data for ocean are based on EGM96 data'. The sat-
ellite data provide free-air anomaly at 30" x 30" grid for
the Arabian Sea and the Bengal basin which are joined
with the Bouguer anomaly of the Indian continent. The
two are matched properly along the coast and the result-
ing gravity map is presented (Figure 9). As the Bouguer
anomaly of the continents corresponds to the free-air
anomaly of the oceans, it is justified to join the two data
sets to prepare the composite map. Figure 9 depicts sev-
eral gravity anomalies corresponding to important tec-
tonic elements over the oceans and the continents. Some
of the gravity anomalies of the oceans extend over the
continents and vice versa, indicating the relationship
between the continental and the oceanic structures. The
most important among them are: (a) Extension of the
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gravity ‘high’ of the continental shelf along the west
coast of India over Saurastra. This gravity high appears
to correspond to the high density Deccan Trap rocks
over the continental shelf of India. In fact, the gravity
highs corresponding to Owen fracture zone and Murray
ridge also extend over the continent which forms the
plate boundary between the Indian and Arabian plates.
(b) The other significant extension of the gravity anom-
aly from ocean to continent is that of 85° East ridge in
the Bay of Bengal which extends over the Bengal basin
and suggests the presence of high density volcanic
rocks in this region. (c¢) The gravity highs of 90° East
ridge spread along the continental shelf of West Bengal
and Bangladesh and join with the gravity high of 85°
East ridge. This suggests that the source of the two
ridges in the Bay of Bengal may be same, which formed
during the break-up of India from Antarctica during
early—middle Cretaceous due to the Kerguelen hotspot.
In addition, NGRI and EGM96 terrestrial data have
been superimposed over the ERS-1 altimeter-derived
(35/168-day repeat) gravity data over the Indian Ocean,
including the Arabian Sea and the Bay of Bengal
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Figure 10 b. Free-air gravity generated over Indian subcontinent

£ . Figure 11a. Total free-air gravity over Indian land mass and its
using NGRI gravity data.

surrounding oceans from EGM96 terrestrial data and ERS-1 altimeter
data in the form of contours.
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Figure 11 b. Total free-air gravity over Indian land mass and its surrounding oceans from EGM96 terrestrial
data and ERS-1 altimeter data in the form of pseudo-colour.
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Figure 10 ¢ and b shows the free-air gravity contours
generated over the Indian subcontinent using EGMO96
data and the gravity image generated over the same area
using NGRI gravity data only. Figure 11 @ and b shows
the total gravity contours and colour image, respec-
tively, generated over the Indian subcontinent and its
surrounding oceans. The major features in the oceans as
discussed earlier are distinctly visible. A few prominent

geological features in India could also be demarcated,
e.g. Narmada—Son lineament, Godavari and Mahanadi
rifts, Aravallis trend and the Western and Eastern ghats,
etc. Also, extension of Shillong Plateau towards Anda-
man Block in the oceans could be demarcated. Dharwar
Block and the Himalayan Plateau are also distinguisha-
bly marked in the superimposed gravity image. The ma-
jor lineament trends include ENE-WSW, E-W, NE-SW,
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tation in terms of crustal and deeper lithospheric mass anomalies on the passive continental margins of India and Malaya, sepa-
rated by the Andaman subduction zone. The underthrusting Indian plate below the latter acts as a zone of mass excess whose
maximum gravity effect is about 32 mGal (see inset); this appears to be compensated by a low density zone under the volcanic
arc. Seismic velocity information with respect to depth (as indicated by the values next to the short bars) and the sediment
isopach map as given by Curray ef al.*® are used as constraints for the gravity interpretation. Larger size numbers refer to the
assumed density values discussed in text. ECMI, Eastern continental margin of India; ANR, Andaman—Nicobar sediment ridge
forming the Andaman—Nicobar Islands; ND, Nicobar deep; VA, Volcanic arc in the Andaman Sea; MT, Mergui Terrace. Black

areas in the gravity model indicate volcanics with an inferred density of 2.90 g/cm?, F, inferred fault. After Mukhopadhyay and
Krishna®®,
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Figure 13 d. Gravity profile BB’ (location Figure 13 «) and its interpretation in terms of crustal mass anomalies. All notations
are the same as in Figure 7. At its eastern end the profile traverses south Burma, where the Indian plate has a fossil boundary
against the Burma plate. An alternative interpretation is that subduction of the Indian plate is occurring aseismically, but this is
not supported by the gravity model. Note that the gravity model predicts: {1) Maximum sediment thickness off the Burmese
coast where a relatively dense accretionary wedge (shown by oblique dashes) is inferred; (2) a compensatory mass at the
crustal base to support the excess mass of the 90° East ridge (that acts as a positive subsurface load on the lithosphere); and (3)
a thicker oceanic crustal wedge underlying the ECMI and its adjacent abyssal plains. GV, Godavari valley, EG, Eastern ghats;

FMB, Fold mountain belt in Burma; WT and ET, Western and Eastern troughs in Burma, respectively. After Mukhopadhyay
and Krishna®%.
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Figure 14. Comparison of free-air gravity profiles as obtained from
ERS altimeter along certain fixed latitudes ({(«), 4°N and (b), 6°N) in
the Bay of Bengal with the profile obtained from EGM96 data.

NW-SE over land and E-W, N-S, NE-SW and NW-SE
gravity linears over the Bay of Bengal and the Arabian
Sea”®. Comparison of the gravity image (Figure 11)
with physiography of the Indian Ocean and its
surrounding land mass as obtained by Heezen and
Tharp® and Lerch er al’' using ship-borne data and
ground measurements, shows conformity of the major
geological features.

Figure 12 shows the EGM96 gravity over the Indian
ocean and Figure 6 shows the ERS-1 altimeter-derived
gravity with 35/168-day repeat data as obtained by the
authors using the Satellite Gravity Method. An overall
resemblance in features and trend could be observed
between the two figures, which shows the efficacy of
the method adopted by the authors, as EGMO96 gravity
has been obtained using a more rigorous method which
includes theoretical modelling using spherical harmon-
ics expansion with coefficients as high as 256, terres-
trial data over land/oceans, and utilization of a number
of sophisticated satellite altimeter/other related data”.
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Comparison of satellite-derived gravity with ship-borne
data along few profiles in the Bengal Fan region where
subsurface information is available®, is shown in Fig-
ure 13 a—d. Also, comparison of satellite-derived grav-
ity with EGM96 gravity along few profiles over the Bay
of Bengal along certain fixed latitudes (4°N and 6°N) is
shown in Figure 14 a and b. In both the cases, satisfac-
tory matching could be obtained.

From the above study, the following conclusions
could be made: (i) A joint gravity map over the Indian
peninsula and its surrounding oceans is extremely use-
ful for understanding the different geological processes
this region has undergone since its inception to the pre-
sent age, present tectonic status of this region—study of
the different plate motions and their interactions, exten-
sion of certain geological features/faults from land to
ocean, study of the major geological processes over
land — particularly over the Himalayas, and study of the
different sedimentary basins in land/ocean and the min-
erologic provinces for further exploration. (ii) The ma-
jor features observed in the land include Dharwar craton
and southern granulite terrain, Vindhyan and Gondwana
basins. Few prominent geological features in India
could also be demarcated, e.g. Narmada-Son lineament,
Godavari and Mahanadi rifts, Aravallis trend and the
Western and Eastern Ghats, with gravity highs. A grav-
ity high also extends in the NE direction towards lower
Himalayas. Gravity lows are associated with Cuddapah
basin, and Vindhyans. (iii) Satellite altimetry is an in-
expensive and rapid reconnaissance tool for the sparsely
surveyed Indian Ocean region. The known megastruc-
tures in both eastern and western offshore regions have
been successfully demarcated using altimeter-derived
geoid and gravity anomaly maps, as well as for under-
standing the broad tectonic setting of Indian offshore
region. (iv) Gravity anomaly contour maps indicate the
presence of a number of highs and lows in the area of
study. The Ninety East ridge is observed as high in
gravity as well as in the residual geoidal maps. Promi-
nent gravity lows were observed in the Bengal Fan area,
while the Andaman trench complex appears as a promi-
nent high which may be due to the presence of high
density rocks and its topographical anomaly. Bombay
structural high is observed as a low in satellite-derived
gravity as well as in ship-borne gravity. A chain of lows
were observed near east coast of India, corresponding to
offshore extension of five major east coast basins. (v)
E-W, N-S, NE-SW and NW-SE gravity linears are
prominent in the entire Bay of Bengal and east conti-
nental margin of India. Also, continental margin
boundaries could be demarcated clearly in western and
eastern offshore using satellite-derived gravity anomaly
maps. A number of gravity linears were inferred from
high gradient gravity contours which represent deep-
seated faults or the sharp changes in the density varia-
tion in the area. Prominent trends are in E-W, N-S, NE-
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SW, NW-SE and ENE-WSW in the Arabian Sea and the
Bay of Bengal. (vi) A number of geological megastruc-
tures, e.g. Bombay High, Saurastra platform, Ratnagiri
basin, Allepy platform, Laccadive ridge, etc. in the
western offshore and Cauvery basin, Krishna—Godavari
basin, 90° East ridge near the Andamans in the eastern
offshore have been demarcated using altimeter-derived
anomaly maps. (vii) Gravity low west of margin fault
zone appears to hold good amount of sediments and
should be considered for further exploratory efforts in
deep sea exploration. Sedimentary thickness within low
west of margin fault is of the order of 2500 m, which
slowly thins down to 800 m. These areas are good for
exploration of gas hydrates. (viii) Comparison of results
for free-air gravity as obtained by satellite-derived grav-
ity (over oceans) and NGRI ground-based gravity (over
land) with EGM96 shows good conformity as far as the
trends are concerned. Also, few gravity values are
matching well along certain profiles in deep oceans.
Continuation of gravity patterns in land—sea crossings is
yet to be investigated further, though, in a few cases,
satisfactory matching could be obtained. Continuation
of tectonic patterns in the land—sea crossing, e.g. exten-
sion of Owen Fracture Zone Murray ridge in the Indian
and Arabian plates, and extension of 85° and 90° East
ridge in the Bangladesh region through the Bengal Fan
area in the eastern offshore, could be demarcated in the
merged gravity image.
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