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ABSTRACT: Shallow structural features and basement topography has been evaluated from deep resistivity surveys in the

Deccan trap cover areas of central India. Three deep depressions in the basement have been identified in Satpura region and two

such cases have been indicated in the Ajanta plateau region. Correlation of these with gravity data suggests the presence of

sediments under the trap cover.

INTRODUCTION

Deccan traps cover major part of the central India,
which conceal the major pretrappaen geotectonic geotectonic
settings under its cover. Considering the varying resistivity
and gravity characters of Deccan Traps vis-a-vis the probable
underlying sediments (Mesozoic, Gondwanas and Vindhyans),
a correlation of electrical resistivity survey results and gravity
results have helped  in the identification of buried sediments
under the trap cover. In the process major structures have also
been delineated. Electrical resistivity surveys carried out in
the region have helped in understanding the basement
configuration and the Pretrappaen topography of the area. A
correlation of gravity and resistivity data will help in
identifying the basement structure in the trap-covered region.

METHODOLOGY AND APPROACH

Deep resistivity surveys were carried out in the area
under different programs. The maximum electrode separation
deploying the Schlumberger and equatorial Dipole Dipole
arrays could be achieved was 10 km (AB/2) (Fig. 1). Several
spot soundings were also carried out over the exposed
geological formation to evaluate the electrical characters of
these rock types. Deccan traps have shown resistivity range
between 50 to 250 ohm m. The lameta beds have the resistivity
range of 30 to 50 ohm m. Gondwanas show the order of 50 to
150 ohm m. whereas Vindhyans have higher order of
resistivity, 300 to 600 Ohm m. Bijawars have the resistivities
of the order of 500 to 600 ohm m. and the granites show an
order of 600 and above. There lies an overlap of resistivities
between Deccan traps and the Gondwanas, because of which
the interface between traps and Gondwanas cannot be inferred
without ambiguity and this problem could be overcome by
correlating the gravity residuals with that of the inferred
basement structure. There is no ambiguity in mapping of the

basement structure of the area when using resistivity data in
conjunction with gravity data.

Deccan traps are denser rocks having the densities
of the order of 2.8 to 3 gm/cc and the sediments, mainly the
Gondwanas, have the density range of 2.4 to 2.55 gm/cc, there
exists a negative density contrast between the Deccan traps
and the Gondwana sediments. But in case of Vindhyans there
is overlap of densities with Gondwanas but the resistivities
don’t overlap as Vindhyan metasediments are having higher
order resistivities. A column of 2-km thick traps will result in

Figure 1: Location map of deep resistivity soundings in Deccan Trap
region
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gravity anomaly of 10 to 15 mGal high where as presence of
sediments under the traps will result in gravity low because of
the density factor and thickness. Thus the region of deep
depressions in the basement correlated with the gravity low
anomalies will represent the presence of the sediments under
the trap cover. This analogy has helped in arriving at the
possible presence of sediments under trap cover.

RESULTS

Several traverses were planned in the region where
the resistivity surveys are followed by the gravity surveys
(Fig.1).

Satpura region

The Satpura region of central India exposes the thick
gondwana sediments in the Satpura Gondwanas basin between
Pipariya and Chindwara. Deccan traps cover the rest of
Satpura and the continuation of  these sediments under the
trap cover have been postulated. Electrical resistivity surveys
have established the thickness of these sediments to be of the
order of 1 to 1.5 km in the basin. The regional traverses
conducted in the area presented below :

The Barwaha-Edlabad traverse, stretching over 250
km across, from Narmada valley across Satpuras terminates
in Tapti valley. Alluvial tracts occupy Narmada and Tapti

Valleys and Deccan traps cover the Satpuras. Deep resistivity
surveys have brought out shallow basement in Narmada valley
and Tapti valley region and deep depression in the basement
has been indicated in the central part, over the Satpuras. The
region between Barwaha and the Dhangaon has shallow
basement and a sudden increase in depth to basement has been
indicated in the region south of Dhangaon. Fig 2 around
Deshgaon the basement has been intersected at 1500 m and

Figure 2: Precambrian basement structure in Satpura area as inferred
from resistivity data

Figure 3
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Figure 4

Figure 5
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the same has been recorded at 2500 m depth near
Cheagaonmakhan. Basement up lift has been inferred near
Borgaon and another depression has been indicated south of
Borgaon and north of Burahanpur with depth varying from
1500 to 2000 m (Fig. 2). These are fault-bounded rift blocks
with an increase in thickness of sediments at the northern part.

To the east of traverse along “Timarni to Paratwada
is 250 km long across the Narmada Satpura and Purna valley.
The basement is shallow in Narmada and Purna Valley regions
whereas two depressions can be traced under the cover of traps
in the central part between Temagaon and Chicholi, Kheri and
Paratweda. The maximum depth for basement is around 2000
m. Fig. 2.

The eastern most traverse in Satpura region is the
Jabalpur to Seoni traverse. This is 250 km long traverse where
around Jabalpur shallow basement has been indicated.
Depression in basement can be traced between Narmada and
Bargi. Another depression can be possible near Dhuma.
(Fig 2) The basement is shallow near Seoni. The basement
topography map of the region arrived from these data has been
presented in Fig 3.

Dharwar Craton region

Two regional traverses and several short traverses
are covered in the area. The major traverses are the Amalner-
Palghar Traverse across the Tapti Valley and the Buldhana
plateau and the Khamgaon - Mahad traverse across the Ajanta
plateau Regions. The traverses are 400 to 600 km in length
respectively.

The resistivity data along Amalner and Palghar
traverse has shown two depressions one between Dhulia and
Malegaon and the other between Chandwad and the Ojhar.
The maximum depth recorded is 2500 m. (Fig. 4) The
soundings around Manmad and adjacent regions have shown
correlation. Along Khamgaon - Mahad traverse, three
depressions have been indicated. They are between Chikli and
Deolgaonraja, Jalna and Paithan, and the third around
Ahmednagar. (Fig 5).

Gravity modeling constraining resistivity data has
been attempted and the possible structural features are arrived
at which explain the possible presence of the concealed basins.

REFERENCES

Venkata Rao K. and Nayak P.N. 1990 Geophysical studies In central

India Narmada-Tapti, Malwa Plateau and Satpura regions,

“CRUMANSONATA” Geoscientific studies on son-

Narmada Lineament zone Gsi Sp. Publ. No. 10

Venkata Rao K. 1997 Palaeomagma chamber in the upper crust -

Plausible secondary source for Deccan Basalt in Satpura

Region. Publ. Geol. Soc. India 50, PP 673-680.

Venkat Rao K. Bhaskara Rao K.V.S and Punekar D.V. 2001

Geophysical Studies over Deccan trap covered areas of

Central India - structural evaluation Geological Survey

of India Spl. Publ. 64 PP 553-566

Venkata Rao K. and Rai R.P., 1997 An appraisal of Geophysical

studies for low density sediments under trap cover in

Maharashtra and Madhya Pradesh in Central India.


