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Zero-free air-based (ZFb) anomaly map for the
southern part of India is prepared by eliminating
negative bias from Bouguer map of NGRI using the
zero-free air value concept. This map showing regions
of positive, negative and zero values brings out the
real nature of the gravity field. Positive values are
observed over plateaus (Karnataka, Koyna—-Sangola
and Deccan). Zero values are associated with the
Western Ghat mountains and SW part of Cuddapah
basin, while their margins and those of mobile belts
are characterized by negative values. In light of DSS
Moho depths against those expected for regional
topography compensated, these positive, zero and
negative values reflect thinning, normal thickness and
thickening respectively of crust, indicating state of
isostasy in this region. Under-compensation causing
isostatic instability with plateaus in support of major
earthquakes and isostatic equilibrium in the rest of
the regions with regional nature of compensation are
observed. Karnataka plateau marked with radial
river system, major earthquakes in its margin and
faulted boundary suggests domal upwarping. Southern
granulite terrain is with normal crust, excepting the
regions of mobile belts along east and west coast with
dense crust.

BOUGUER anomalies are used in continents for interpreta-
tion of gravity data. But, these anomalies are observed to
have negative values as regional field (negative bias)
over which anomalies of our interest (residual) caused by
subsurface excess and deficit masses are superposed as
highs and lows. To eliminate this negative bias, isostatic
correction is made by relating it to compensating mass at
depth. But this correction is not effective, since it is based
on assumed model for compensating mass. Mathematical
techniques used for separation of regional and residual
anomalies in Bouguer gravity could not help due to absence
of information regarding nature of residual and regional
anomaly sources. Subba Rao' has introduced the zero-free
air value concept to eliminate the negative bias effectively.
Using this concept, negative bias is eliminated from
Bouguer map of India® for its southern part. Its preparation,
the nature of gravity field now observed and its corres-
pondence with tectonics are presented in this paper.

In the light of isostatic compensation of topographic
masses, the anomalies present in conventional free air
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gravity are classified by Subba Rao' into regional, local
and residual. The regional anomaly corresponds to regional
topography compensated. The local anomaly relates to
local topographic relief and the residual anomaly relates
to subsurface anomalous sources of our interest which are
in the form of excess and deficit masses.

Due to compensating mass at depth, gravity effect of
this regional topography is absent in free air gravity. This
is indicated by zero values, termed as regional anomaly.
Since bulk of continental topographic mass is more or
less compensated, the zero-free air values occur at diffe-
rent elevations representing regional topography. These
elevations associated with zero-free air values when used
in the computation of Bouguer correction, give rise to
negative Bouguer anomalies. Thus the regional anomaly
of zero values in free air gravity becomes negative values
in Bouguer gravity. These negative anomalies of regional
nature exhibit correlation with regional topography'. In
other words, the Bouguer correction over-corrects the topo-
graphic effect, disregarding regional topography. Surface
topography variations with respect to this regional topo-
graphy are the local relief whose gravity effect is present
in free air gravity, as it has no compensating mass at
depth, unlike the regional topography. Thus, the free air
gravity follows local topography, but not regional topo-
graphy. Gravity effect of this local topography is termed
as local anomaly. It is present in free air gravity as
positive and negative values, combining with the gravity
effect of subsurface excess and deficit masses of our
interest, termed as residual anomaly. Since Bouguer cor-
rection accounts for local topographic mass and not for
subsurface excess and deficit masses, the local anomaly
is eliminated and the residual anomaly is retained in
Bouguer gravity superposing over the negative bias.
Hence by eliminating local anomaly alone from free air
gravity (i.e. by correcting for local topographic mass alone)
or eliminating the negative bias created in Bouguer gra-
vity due to over-correcting for regional topography,
residual anomaly can be obtained. This is illustrated
along field gravity profiles (for details, see refs 1 and 3).

This procedure is briefly given below:

1. Identify zero values in conventional free air gravity
(after correcting for long wavelength anomaly of satellite-
derived gravity data mentioned later).

2. Mark the elevations corresponding to zero-free air
values from station elevation map.

3. Join these elevations which represent regional topo-
graphy compensated.

4. Compute Bouguer correction for the elevations in (2)
with density value similar to that used in conventional
Bouguer anomaly and subtract this Bouguer correction
from the zero-free air value in (1), which gives negative
Bouguer values.

5. Join these negative values to represent negative bias.

6. Subtract this negative bias from conventional Bouguer
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