SCIENTIFIC CORRESPONDENCE

Extension of Gundlakamma River Fault over Eastern Continental

Margin of India

Ongole and its surrounding region has
been subjected to structural deformation
for the past 3000 Ma. An attempt has
been made to study the tectonics in and
around Ongole region, in particular along
the Gundlakamma River and its signifi-
cance in the offshore region. The linea-
ment and physiographic map (Figure 1 a)
indicates presence of NW-SE and NE—
SW trending regional faults'™>. Ongole
and the adjoining Nizampatnam Bay are

controlled by several NE-SW trending
depressions and ridges (Figure 15)". The
region around Ongole is drained by
Gundlakamma, Musi, Palem and Man-
neru rivers. The NW-SE lineaments con-
trol the Musi, Palem and Gundlakamma
rivers. Since the flow pattern of these riv-
ers shows probable offshore extension, it
may be assumed that submerged rivers
are also probably controlled by linea-
ments. The epicentre data (Figure 1a)
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Figure 1.

a, Map of physiography and lineaments in Ongole region'. b, Tectonic map of

Ongole and surrounding regions (after ref. 4). Geophysical traverses in the offshore region are

shown,
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shows that most of the earthquakes are
concentrated along NW-SE trending
lineaments. Ongole and its surrounding
areas experienced intermittent seismic
activity of moderate magnitude (~5-5.8)
earthquakes. The seismic activity is
associated with local and regional tec-
tonic disturbances in and around Ongole.
Figure 1 a shows clustered epicentre dis-
turbances of earthquakes aligned in NW—
SE direction along Gundlakamma River,
north of Ongole, which is mostly con-
trolled by a major tectonic lineament. It
is essential to study the geophysical sig-
natures in the offshore region of Ongole
to ascertain the link between structures
on and off the coast; the study provides
an input to understand the neo-tectonic
activity in this region.

In order to elucidate this phenomenon
in the offshore regions, geophysical
study comprising magnetic and shallow
seismic data has been carried out along
four coast-parallel profiles over the East-
ern Continental Margin of India (ECMI)
between the water depths of 10 and 30 m
of Ongole (Figure 15). The total inten-
sity magnetic data along the traverses
MG-1, MG-2, MG-3 and high resolution
shallow seismic data along the traverse
SES-1 were collected onboard the re-
search vessel Sagar Sukti by the National
Institute of Oceanography, Regional
Centre, Visakhapatnam in 2008. The aim
of the study is to delineate the offshore
extension of the major onshore fault,
which controls the Gundlakamma River.
The offshore total intensity magnetic
anomaly profiles were plotted after cor-
recting for the International Geomagnetic
Reference Field® and presented in Figure
2a. The anomalies are characterized by
high amplitude and medium wavelength
of the order of 160 nT (range +80 to
-80 nT).

Qualitative analysis of the part of
magnetic profiles (MG-1 and MG-2)
between 750 and 1500 SP (shot-points)
indicates the presence of a fault/contact
like structure with steep gradient portions
at P and Q, as indicated in Figure 2a.
However, the steep gradient was subdued
in the anomaly R of the profile MG-3. The
inferred fault may be at shallow depth
over the region of anomalies of P and Q
compared to the region of anomaly R.
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Figure 2. Map showing the stacked total intensity magnetic anomaly profiles along the tra-
verses. SES-1 represents the high resolution shallow seismic traverse. Seismic section shown in
b. Offshore extension of the Gundlakamma River Fault is shown. b, Shallow seismic section
SES-1 within the water depths of 10-20 m parallel to east coast of India at Ongole. Location of

the traverse is also shown in Figures 1 b and 2 a.

The high resolution shallow seismic
record along SES-1 was studied and
interpreted. The record reveals smooth
seafloor topography, below which hori-
zontal sub-surface sediment layers are
observed at a depth of 15 m below sea-
bed (Figure 24). Below this layer, a
palacochannel-like feature (may be the
presence of buried Gundlakamma River)
was noticed at a depth of 25 m below
seabed. This feature was observed
between the SP 800-1600 (Figure 1 5).
The thalveg (deepest point) of the chan-
nel is approximately 25 m below seabed

and corresponds to 1125 SP on the tra-
verse (Figure 2 a). The location falls and
aligns in the direction of the structural
feature inferred from magnetic interpre-
tation. This inferred structural feature in
the present context is referred as linea-
ment. When the axis of the inferred
lineament is extended towards the coast,
it correlates well with the onshore fault
which controls the Gundlakamma River
(Figure 2 a).

Our study reveals that offshore exten-
sion of NW-SE trending Gundlakamma
River Fault (Figure 14) acts as a crustal

junction between ridge—depression con-
figuration of Bapatla—Velupucherla ridge
and the Krishna depression in the north
and graben-ridge structure originating
from the mouth of Manneru River, south
of Ongole. Also, the inferred Gund-
lakamma River Fault is abruptly termi-
nated at the western flank of the NE-SW
trending ridge (Figure 14) in the deeper
regions at water depths of 30 m.
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