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SYNOPS IS

Telluric and magnetotelluric methods, though known
for thz last few decades elsewhere, in the world, have
~ot found a place in geophysical activity in India until
recently. Telluric metnod is well known to be a fast
and effective technigue for reconnaigsance as well as
detailed studies which sim st detecting lateral varia-
tions in the electrical resistivity of the subsurface
medivum, Magnetotelluric method, though complex, is
relatively recent compared to the telluric method, and
is now widely ueed for guantitative estimates of the
subsurface electrical conductivity structure to depths
of a few hundreds of kilometres. In view of their appli-
cz0llity in a wide spictrum of geolog zal problems such
as crustel studies, sedimentary basin studies, geothermics
ete., the Nationsl Geophysical Research Institute has ini-
tiated a programme to introduce those methods for invegti-
gation of several problcms in India; such as sedimentary
basin studies, geothermal arzas, mincral exploration
studics, geoenginscring problems, earthquake studies ete.
The autbor under this programme has carried out various
field investigations since 1978, covering the zbove

problems. Bssed on a suggestion given by Dr. S.V.S. Sarma,



the suthor took-up the present study entitled '"Telluric
and bagnetotelluric field studies in parts of geothermal

areas ol Peninsular India'".

The thegis degls with the results of telluric and ma-
gretotelluric studies carried out to investigate the
gubsurface structure at two important geothermal areas in
Peninsular Tndia, Thess are Konkan geothermal province
in Msharashtirz on the West Coast of India, and Tatapani
hot spring area in Surgujs district, Madhya Pradesh,
Begides these, the present study - also includes develop-
ment of software for processing of the data and theoretical
analysis of telluric field response cumwes for different
geological structurss asnd the evaluation of effects of

some topographic f .gturss on telluric field measurements,

During the field operations g total of fifty telluric
field stations and five magnetotelluric field stations
ware occupied in the first study arca namely the northern
nart of XKonkan gcothermal province during 1980 and 1983
in two field season programmes, and snother thirty tellu-
ric field stations in the second area namely Tatapani hot
spring area during 1981. ALl the data obtained ‘during
these field exoceriments were procegsed to get the relevant
telluric and magnetotelluric field parameters. Necessary
software for processing of these d ata has been developed

and all these analysis has been carried out on Vax 11/500



computer at the National Geophysical Research Institute,
Hydersbad, The telluric field deta have been further
subjected to cquantitstive modelling using the H-polariza-
t:an programme of Jonss and Pascoe (1971). Similarly an
attempt has been made to analyse the MT data using 1-D
inversion programme., The results of these analyses, have
besn discussed and interpreted in relation to the geolo-
gical and geothermal conditions of the areas of investi-

gation,

Under the thsoretical studies various geometrical
models such as divping basement, ineclined normal fault,
anticling, syncline, sphere, horizontal cylinder cte.,
and the topographic models such ag inclined surface and
inelined horizontal surface are considered in oxder 1o
obtain the theoratical telluric field response curves
for these models. For the computation of thz telluric
field regsnonse curvaes, the conformsl mapping techniduss
nasing Schwariz Christopher transformation coupled with
Runga-Kutta method cf numerical integration have been

employed.

Sets 6f theoretical felluric field resgponse curves
are obtained for all those models which find a general
use in interpretation of telluric field data. In crder
to evalugte the distortions introduced in telluric field

me asuranents due to surface topogrsphic fsatures,



theoretical analysis of these effects for two topographic
features vis. inclined surface and inciined horizontal
surface have been carried cut. Based on the analysis

n mograms have been presented which facilitate an easy
estimation of topographic effects on the telluric field
measarements.5.fhe results of felluric and magnetotelluric
field studies carried out in the present study have clearly
established the utility and scope of application of these
techniques for study of geothsrmal areasin peninsular
India. These studies have brought to light several fea-
tures of significance for understanding the subsurface
structure of these geothesrmsal areas. Thus the telluric
field studies carried ocut in the Ganeshpuri-Xokenere area
the Konkan geothermal province have brought to light the
exigtence of a well defined telluric field anomaly extend-
ing from Sativili to areas beyond Koicznere in this region.
Tt has been shown from these studies that the earlier
simplified model based on the circulation of meteoric
water through deep fraucturcs in Deccan traps does not
explain the obsecrved telluric field anomaly. On the

other hand ths quantitative analysis of these d ata has
clearly indicated the existence of a subsurface conductor
at the base of Deccan traps. The conductor is interprcted
as due¢ to the possible presence of a thick column of
sediments filled with hot water st the base of Deccan

traps; besides this, the results have also indicated the



possibility for lateral spreading of hot waters in the

Deccan traps. The evidence provided by the pressnt stadics
for the presence of these conductive zZones in thig areas shonl
ghould oven up a new phase of geophysicel activity for

further exploration and exploitation of this vast geother-

L&l province.

Similar to the West Coast studies, telluric field
investigatioas in the Tatapani hot spring area have
delineated & wall defined east-west trending narrow tel-
Lurie field snamolous zone occecupying the area in the
vicin:ty of hot springs. The rosults of anslysis of this
anamoly have shown that there exist a shallow hot water
acquifer zone in this aree which are connected o a
esst-west trending fracture zone. These fractures are
believed to be related to the tectonics of Narmada-Sonc

lineament,

The magnetotelluric = .field studies carried out in
the Kornkan coast arca of Ganeshpuri-Kokenere, though on
o limited scale have connfirmed the existence of the major
conductivity featurs delinecated from telluric field
investigations. Besides this, the magnetotelluric rasults
alsé show thet Decean traps lie cver a high resistive
basement snd thus indicate tho possibility for their
effective use in delineating the structures in the region
sccupied by a vast cover of Deccan bzsalts in peninsul axr

India.



From the studies of theoretical cnalysis of telluric
field response curves over different geological models
it hag been found that gradients and second horizontal
ewadients of the field can be utilized for estimating
the parameters of the structure. Based on this an
interpretation scheme has been suggested in the case ot
inclined mozmal fauly model. The distortion of teliuvic
field measurements due to topogrephy has been studicd,
considering two uedsels snd the nomograms heve been prepared
to correct the field, which also helps in planning the
survey ahead to minimise such distortion due to the topo-

graphic features.

The details of these studies .have bheen presented in
seven chapters, which comprise this thesis. In Chapter-I
2 brief introduction on telluric and MT methods and rele-
vance, scope of the present studies are given. Chapter-II
describes the dafa acyguisition procedures of telluric
m2thod and the details of instruments used in the present
imwestigations, Chapter-III gives the thedretical basis
of the telluric method and dats reduction procedures. In
Chapter-IV detalls regarding the theoreticel analysis of
telluric field response curves over different geometrical
models and the effect of topography on telluric field
measurements are presented. In Chapter-V, the details

of telluric field investigations in northern part of



Konkan geothermal province, Msharashtra and Tatapani hot
spring area, Madhya Pradesh apve described. Chapter-VI
gives briefly about the basic principles of MI method,
processing of MT data and the details of field investiga-
tions carried out nesr west coast along with the results
&¢ analyais. In Chapter-VII are presented summary of the

discussion of the results and conclusions drawn.
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