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ABSTRACT

Results of some of the geophysical investigations undertaken in parts of East Godavary
District are described. Analyses of the observed electrical resistivity distributions along the
Jaggannapeta-Bodasakurru road yielded interesting results as to the nature of the underground
formations in the area. A probable geological section drawn on the basis of these results con-
firmed an earlier observation of the author about the old river course of the Godavary.

INTRODUCTION

Krishnan (1950) was the first to point out to the possible industrial uses of the
natural gas available at Tatipaka (Fig. 1. Location Map), East Godavary District.
A number of reports were later received by the Vice-Chancellor and the Geology
Department of the Andhra University regarding the occurrence of natural gas in
wells dug for fresh water in various localities spread through both East and West
Godavary districts. Considering the extent of the area from which reports have
been received and the industrial potential of natural gas the probable occurrence
of which may be associated with the presence of lignite at the same horizon, the
University under the leadership of the Vice-Chancellor has undertaken a regular
scientific exploration of the area during the summer months of 1955. The scientific
personnel drawn for the purpose are from the Geology, the Geophysics and the
Technology Departments of the Andhra University. The present paper deals with
some of the geophysical results obtained in the area.

THE GEOPHYSICAL INVESTIGATIONS

Geophysical investigations are employed in the area in order to locate horizons
corresponding to lignitic in nature at depths, the presence of which might be res-
ponsible for the occurrence of natural gas. Lignite being relatively (electrically)
more conductive (Heiland, 1940) an electrical resistivity survey of the area was
planned. Even though the purpose, as such, tould not be realized for reasons
that will be described later, interesting results as to the nature of the formations
of the area and the delimitation of fresh water zone from saline water zone are
obtained.

MeTHODS OF MEASUREMENT
P

For the electrical resistivity investigations a geophysical Megger Earth Rester
was employed throughout. Expanding electrode separation method was adopted
a8 the nature of formations at depths was under investigation. Depth probes were
undertaken at intervals of half a mile starting from Pedapatnam to Amalapuram
through Vadrevupalli, Tatipaka, Jaggannapeta, Nagaram, Pasarlapudi and Boda-
sakurru as shown in Fig. 1. A total of about forty depth probes were undertaken
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in the whole area, which includes a set of eight traverses near and around a bore
hole under progress at Pedapatnam. Traverses were also undertaken at Vadrevu-
palli, Tatipaka and Amalapuram where also bore holes were proposed to be put
down. The electrical resistivity data at the bore hole site was expected to provide
the necessary background for the proper interpretation of the electrical resistivity
curves in the area.

From a preliminary study of the curves obtained along Jaggannapeta-
Bodasakurru road, the old river course was located (Jagannadha Sarma, 1958a).
A further detailed analysis of the curves permitted the correlation of the resistivity
distribution along the Jaggannapeta-Bodasakurru road in terms of the possible
geological formations. '

RESULTS
- From an initial correlation of electrical resistivity curves with the bore hole

at Pedapatnam, Vadrevupalli, Tatipaka and Amalapuram it was possible to deduce
that the curves, characterized by the usual three layer case, represent a top layer
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underlain by a fresh water bearing horizon represented by a steep increase in resistivity
and this in turn underlain by a layer of very low resistivity. Usually, almost every
curve in the area is indicative of a very low resistive formation. This could be
ascribed to the presence of highly saline water in saturated condition at those depths.
The salinity and the saturation of water in the formations is such that no discrimi-
nation whatsoever is possible of the nature of the formation. A similar case is
described by Edge and Laby (1931). The fact that the resistivity is falling to a
very small value due to the presence of highly saturated saline water at depths
throughout the area is the main factor against the electrical resistivity data being
useful in discriminating the natural gas horizons.

However, the geophysical data could be employed in interpreting the resisti-
vity distribution at shallow depths (over and above salt water zone). The electrical
resistivity curves obtained along Jaggannapeta-Bodasakurru road are shown in
Figs. 2A and 2B. From a study of the resistivity distribution after analysing the
curves, a probable geological section is constructed and is shown in Fig. 3. It is
well known that the electrical resistivity of a formation is dependent on various
factors. In general, the electrical resistivity of a formation increases with grain
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size of the material of the stratum, decreases with amount of water contained and
consequently on porosity and further decreases with salinity of water.

Ranges of resistivity values are allotted to the various types of possible for-
mations in the area on the above basis. Table I gives the distribution of the resis-
tivity ranges. )

TaBLE 1

Ranges of resistivity values for various formations along
Jaggannapeta-Bodasakurru road

Range of resistivity in The probable nature
OHM—CMS of formation
3,500 — 2,900 .. .. Very coarse sand.
2,600 — 2,000 .. .. Coarse sand.
1,600 — 950 .. .. Fine sand.
720 — 440 .. .. Fine sand with silt.
300— 20 .. .. Clay.

The above distribution may not, however, be taken as fixed and that no inter-
mediate values do not occur. In fact, a smooth changeover in the resistivity
distribution as well as from one formation to another is recognized. In the
preparation of the geological section, the determination of depths to various horizons
is made by employing the cumulative method (Moore, 1952) and the determination
of resistivities of various layers derived from the gradients of the different straight
lines constituting the cumulative method of representation (Jagannadha Sarma,
1958b).

DiscussioNn oF RESULTS

The geological cross-section presented in Fig. 3, prepared in accordance with
the resistivity distribution, shows a similar distribution of formations near about
Nagaram as at the present course of river Godavary. It is also significant to
note that the cross-section shows two valleys, one at the present course of the
river and the other near about Nagaram, filled with sand. This observation is in
good correspondence with the earlier observation that the river Godavary has
meandered to the present position from a previous course near about Nagaram
and well conforms to the idea of deltaic formation. An interesting point of observa-
tion of the cross-section is that the present river course and the previous river
course are well separated into two valleys suggesting that the change of course of
the river might not have been gradual but probably sudden, the change taking place
during one heavy flood.

It is suggested (Sarma, 1957) from a study of a collection of fossils from
bore hole logs that there might have been transgressions. As has been pointed out,
the electrical resistivity curves in the whole of the area fall to a very low value at
depths indicative of layers saturated with highly saline waters.

CoNCLUSIONS

A geological cross-section along Jaggannapeta-Bodasakurru road is constructed
from the resistivity distribution obtained from an electrical resistivity survey of
the area. The cross-section conforms to a former observation that the river Goda-
vary might have taken its present course at Bodasakurru from a previous course
near about Nagaram. From a study of the disposition of the two courses it was
found possible that the change of course might have been rather sudden than gradual.
The electrical resistivity results point out to the presence of a highly saturated layer
with saline water.
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