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ABSTRACT : Krishna -Godavari basin is pericratonic passive margin basin on the eastern coast of India evolved due to break-
up of Gondwana land. The movement and interaction of the Indian, Antarctic, Australian and Eurasian plates are the causative for

development of basin, sedimentation and structures. In continental slope/rise area seismic data, as expected, shows increase of
both, water-depth & thickness of sediments. In contrast with seismic data, the free air anomaly map, in the same area, shows
abrupt rise of gravity anomaly. Magnetic anomaly, which is stable towards deep sea, also increases abruptly in this area. This
indicates a major change of density and susceptibility of the crust in this area and does not change further towards deep sea. This
conspicuous change of gravity and magnetic signature is interpreted to be change of the crust from continental to oceanic.

INTRODUCTION

Krishna -Godavari basin is pericratonic passive
margin basin on the eastern coast of India. The earlier plate
movement responsible for formation of the eastern coast of
India was the separation of India from the southern super-
continent Gondwana during the early Cretaceous, although
the rift initiation was during the Permo-Triassic prior to
continental splitting. This rifting broke the basin into a number
of northeast trending horsts and grabens. NE-SW trending
faults controlled the depositional pattern of syn-rift sediments
and later they were reactivated during the period of
southeasterly tilt of the basin.

METHODOLOGY

Marine gravity and magnetic for about 3000 km was
acquired using digital Lacoste Romberg air / sea dynamic
gravity meter and Sea Spy marine magnetometer with DGPS
navigation system in continental slope/ rise area of Krishna -
Godavari offshore. Gravity and Magnetic data was processed
at KDMIPE and Bathymetry (Fig. 2), Free Air anomaly
(Fig. 3) and Magnetic anomaly (Fig. 4) maps of the area were
generated.

BATHYMETRY

Bathymetry in the area varies from 100m to more
than 3000m (Fig. 2) indicating continental slope setting. The
major part of the area lies in the water depth 2400m to 3000m.
The contour gradient and seabed morphology of the
continental slope area clearly defines the upper, middle and
lower continental slopes. The overall gradient is steeper in
upper continental slope, which gradually reduces in middle
and lower slope area. Features like channel cuts, seen on the
present day seabed, are mainly present over the upper / middle
slope area and may have been caused by erosions, channel
cuts and slumps in continental slope area etc.

GRAVITY & MAGNETIC DATA

In the free air anomaly map, the characteristic feature
is the elongate belt of gravity anomalies, which run roughly
parallel to the shelf-break and follow the trends of the coastline.
A zone of steep gradient (Free air anomaly changing
from -90 mGal to 40 mGal) is observed in the continental
slope area and a more gentle seaward gravity gradient (-90Figure 1 : Location Map of Study Area — KG offshore.
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mGal to -60 mGal) is observed in continental rise area
(Fig. 3). A prominent & conspicuous gravity low of about -90
mGal magnitude is observed on the continental rise area which
can not be explained by the variation of the depth of water
and sediments, as observed on the seismic data. For example
seismic lines A-A’ (Fig. 5), B-B’  (Fig. 6), show increase of
both depth of water & thickness of the sediments. Gravity
anomaly values, in this part, instead of becoming more
negative, actually shift toward higher value, which is contrary
to the expectation.

Magnetic anomaly values on the same profiles in the
same area show a conspicuous rise and become more or less
stable further east/seaward. This indicates that susceptibility
of the crust has undergone a major change and does not change
further seaward.

A typical signature of gravity & magnetic anomaly
along with the result of modeling across continental to oceanic
crust boundary of passive margin of Carolina platform trough,
East Coast of USA is shown in Fig. 7 & 8 (Ref:
Hutchinson.D.R., et al, Deep Structure and evolution of
Carolina Trough: AAPG Memoir No.34, p 129-152). East
Coast of India is known to be a passive margin and is expected

Figure 2: Bathemetry  Map of KG offshore (Contour Int : 100 Mts).

Figure3 : Free Air Anomaly Map of  KG offshore (Contour Int : 2 mGal).

Figure 4: Magnetic Anomaly Map of KG offshore (Contour
Int : 25 gammas).
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Figure 5 : Seismic Section With G M   Data (A-A’)

Figure 6 : Seismic Section With G M   Data (B-B’)

to show gravity & magnetic signature, typical of passive
margin. There is a remarkable similarity of gravity and
magnetic anomaly pattern of the East Coast of India with that
of Carolina trough, East Coast of USA.

The above mentioned gravity & magnetic signatures
are typical signatures of change from continental to oceanic
crust.

In Fig 11and 12, effect of variation of bathymetry
on the free air gravity field is removed by replacing water
(Density =1.03gm/cc) with sediment (Density = 2.3gm/cc).
This also shows that the gravity anomaly rise steadily across
continental slope / rise and stabilizes beyond this area. This
also confirms that continental - oceanic crust boundary lies
in continental slope / rise areas.

GRAVITY & MAGNETIC MODELING

Gravity modeling along two profiles AA’ and BB’
was carried-out with uniform density 1.03, 2.3, 2.7, 2.8 & 3.0
gm/cc for water, sediments, continental crust (Granitic
basement), oceanic crust & mantle respectively (Fig. 9 & 10).
The modeling along these profiles was constrained from the
multi-channel reflection data.

Magnetic modeling, along these profiles, was carried
out using a susceptibility value of 0.001 for continental crust
and 0.01 to 0.08 for oceanic crust area (The susceptibility
values are in CGS unit). It is observed that a uniform
susceptibility of the oceanic crust can not explain the observed
anomaly pattern. This is expected as the newly formed oceanic
crust has remanent magnetization.
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Figure7: Gravity model for line 32 off Cape Fear. The base of the
sedimentary section is defined by multichannel reflection
data, except as indicated by the location of acoustic
basement. Acoustic evidence along line 32, unlike that
along line IPOD,depicts the body modelled as the
Burnswick graben beneath the Burnswick magnetic
anomaly. The model shown in this figure depicts a second
low-density body beneath the inner shelf, which may be
a low-density granitic body. The transition from
continental to oceanic crust is abrupt, and the fairly narrow
transition zone is labeled here as rift-stage crust.

Figure 8: Gravity model for line IPOD off Cape Hatteras.
Multichannel reflection data define the sedimentary
section except beneath the ECMA as indicated by symbols
for acoustic basement. The Moho is constrained at 14 km
depth seaward of SP 2,600 (Grow and Markt, 1977). The
model requires a low-density body beneath the BMA. We
have no acoustic evidence for this body but interpret it as
a prerift Triassict (?) graben called the Burnswick graben.

Figure 9 : GM Model along — A-A’
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Figure 10 : GM Model along — B-B’

Figure 11:  Gravity Model along - A-A’ (Water Replaced with Sediments)

Figure 12 : Gravity Model along  B-B’ (Water Replaced with Sediments)



18

Signature of Continental to Oceanic transition

The thickness of the continental crust, towards coast,
is taken as 40 kms, from the results of deep seismic sounding
in the land part of the basin (Ref.: Kaila.K.L., et al ; Deep
Seismic Soundings in Pranhita-Godavari and Krishna-
Godavari (coastal) Basins in Andhra Pradesh; Technical
report; NGRI-88; LITHOS-36 ). The continental crust thins
considerably near the continental to oceanic crust boundary
area. An intermediate crust with a density of 2.75 gm/cc is
conceptualized with a span of about 15 to 20 kms.

A major fault, observed at SP-1650 on profile A-A’
(Fig. 5) & at SP-2560 on profile B-B’ (Fig. 6) which is present
over the entire area, is also associated with a mild positive
gravity field. This higher gravity anomaly (spanning about 30
kms), observed over the up-warping of the basement,
associated with the fault, is explained by shallowing of the
Moho underneath this feature.  This appears to be a part of a
major fracture zone or a splay of the several major north-
south trending fractures mapped in Indian Ocean, Bay of
Bengal area.
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